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Economic Sciences

CoBpeMeHHble NoAX0bl K peann3aLumm
MPOEKTHOro MEeHeAKMEHTA

Taxkuranunes Tumyp TabbiHOBMY
Ka3axcTaHCKO — BpUTAHCKMN TEXHUYECKUIA YHUBEPCUTET

MpoeKTHOE ynpaBaeHWe npeactasnsaeT cobol oCHOBOMOMAraloWMi 31EMEHT CUCTEMBI
MeHeaKMeHTa KomnaHuu [1]. B ycnosmax MHTeHCMPUKALMN AATENBHOCTU XO3SMCTBYHOLLNX
CyObEKTOB M BbICOKOM KOHKypeHUuMn 3ddeKTUBHaAA cucTema MNPOEKTHOro  yrnpaBieHUs
BbICTYNAeT  KaK  Kato4eBon  dakTop  ycnexa, NpPeaocTaBAAlOWMIA  KOHKYPEHTHOe
npenmyecTso. dPOEKTUBHbIN MEHEeAKMEHT OpraHmM3aLmnm obecnevymBaeTcs MU3yYeHUMEM W
rPAaMOTHbIM MPUMEHEHMEM MOAENEN MPOEKTHOro ynpaBAeHUsA, OAHAKO B CTPEMUTENbHO
MEHSIOLLMXCS YCOBUAX PbIHKA HEOBXOAMMbBIM NPEeACTaBAAETCA Nepexos K HOBbIM MOAENAM
MNPOEKTHOTrO YNPaBieHNA, AAtOLLMM BO3MOXKHOCTb BbICTPANBATb BbICOKOIPOEKTUBHYO CUCTEMY
MeHeaKMeHTa npoekTtoB [2]. Hambonee nepcnekTMBHbIMKM ABNAKOTCA TMOKME MeTOoAbl
MPOEKTHOTO MeHeXMEeHTa, OCHOBAHHblE Ha XOPOLIO BbICTPOEHHbIX MEXaHM3Max M CXxemax
KOMMYHMKaUMM 1 MHOOPMALUMOHHOTO 0BMeHa CTeMKXoN4epoB. B CBA3M C 3TUM aKTyaNbHbIM
ABNAETCA UCCNe0BaHNE OCODEHHOCTEN COBPEMEHHbIX METOAMK MPOEKTHOrO MeHeAXMEHTA.

Llenbto paboTbl ABNAETCA M3yYeHME COBPEMEHHbIX NOAXO0AO0B K peannsaum npoekTHOro
MeHeaMeHTa. Ina eé nocTuxReHWA BblnM MCNONb30BaHbl METOAbl aHA/IM3a U CMHTE3a HaYYHbIX
ny6AnKaumit U NUTepaTypPHbIX MCTOYHUKOB MO PacCMaTPMBAEMOM TeMe.

oA  NPOEKTHbIM  MEHeAXMEHTOM MOHMMAeTCA  MEeTOAO0N0MMA  OpraHuM3auuy,
PYKOBOACTBA, M/AHMPOBAHUA W KOOPAMHAUMM TPYAOBbLIX, MaTEPUANbHO-TEXHUYECKUX W
GUHAHCOBbIX PECYPCOB Ha MPOTAXKEHMM BCEro MPOEKTHOrO LMKNQ, OPUEHTMPOBAHHAA Ha
3QPeKTUBHOE AOCTUKEHME €0 KOHEYHbIX Lienelt NocpeacTBOM MPUMEHEHUA COBPEMEHHbIX
TEXHWUK, METOA0B W TEXHONOrMA ynpasneHnsa [3]. MeToabl MPOEKTHOrO MeHeaKMeHTa
MCNONb3YyTCA ANA:

e ONpeaeNeHuna Lienen NpoeKkTa n ero 060CHOBaHMA;

e BbIAB/IEHWA CTPYKTYPbI NMPOEKTa;

e onpeaeneHnsa Tpebyembix 06BEMOB N UCTOYHUKOB PUHAHCUPOBAHMS;

e noabopa ucnofHUTeNen;

e MOArOTOBKM N 3aK/IIOYEHNA KOHTPAKTOB;

e ONpeaeneHna CPOKOB M COCTaBNEHNA rpadurKa peanmsalmm NpoeKTa;

e pacyéTa HeoHXOAMMbIX PECYPCOB, CMETbI 1 DIOAKETa NPOEKTA;

e NIAHNPOBAHMSA U YYETA PUCKOB;

e 0becneyeHma KOHTPO/IA 33 XOA0M Peann3aLmm NpoekKTa.

CnenyeT pa3nnyaTtb NOHATUA KMPOEKTHbLIN MEHEAXKMEHT» N «yNpaBaAeHNe NPOEKTaMM»,
anddepeHUMpYoWMM NPU3HAKOM KOTOPbIX ABAAETCA 0OBbEKT ynpasaeHua [4]. B ynpasneHum
NpoeKkTamm ob6bekTaMM yNpaBAEHWUA BbICTYMAOT NPOrPammMbl, MPOEKTbI M NOPTHENN NPOEKTOB,
TOr4a Kak B MPOEKTHOM MeEHe[KMEHTE — oOpraHM3auMa Kak rpynna auu, KoTopas
cbopmmpoBaHa Ha 40ATOCPOYHOM OCHOBE A5 OCYLLECTBAEHNSA onpeaenéHHOM AeATeNbHOCTH
W OOCTUMXKEHUA eAnHOM Luenn. Llenbto ynpaBneHna npoekTaMm sBASETCA yenellHasa peanm3aumsa
NPOEKTA, 3aKN0YAIOLLAACA B OCTUMKEHNM pe3y1bTaTa B PaMKax YCTaHOBNEHHOTO TEXHUYECKOTO
3aZlaHnA, @ NPOEKTHOrO MeHeAXMEHTa — NOJlyYeHWe OpraHm3aumern Npubuian, AOCTUXREHME
YCTOMYMBOrO SKOHOMMYECKOTO MOIOKEHMA U NMPOYee.
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MOKHO BblAENWTb CefytoLLMe OCHOBHbIE MPUHLUMMbI MPOEKTHOrO MeHeaXMeHTa [5]:

e Lie/IeHaNPaBEHHOCTb — Lie/IeBaA OPUEHTALMMN NPOEKTa;

e CUCTEMHOCTb — PaCCMOTPEHME NMPOEKTA C CUCTEMHbIX MO3MLMIA, YTO NO3BONAET
LLe/IOCTHO aHa/IM3MPOBaTb NPOLECC YNPaBAEHNA NPOEKTaMM, OAHOBPEMEHHO pa3bunsas
€ro Ha NoACUCTEMbI;

e KOMMJIEKCHOCTb — PAaCCMOTPEHME ABNIEHNI B MX B3aMMOCBA3N M B3aMMO3aBMCMMOCTY;

e 06€CNEeYeHHOCTb — YKOMMIEKTOBAHHOCTb BCEX MPEAYCMOTPEHHbIX MPOEKTOM
MepPOonNpPUATUIA HEOBXOAMMbBIMM ONA UX Peann3aLmm BUAAMM PECYPCOB;

e MPUOPUTETHOCTb — NPEAOCTABAEHME NPENMYLLECTBA NEPBOOYEPEAHbIM
3aZla4aM Npwm pa3paboTKe N peannsaumm NpoeKTa;

e 3KOHOMMYeCcKan 6e30MacHOCTb MNAAHUPYEMbIX MEPOMPUATUIA.

MPOEKTHbIN MeHeaKMEHT AAET BO3MOMXKHOCTb YNPaBAaTb OpraHM3auuen B pexunme
Pa3BUTUA, NMPU KOTOPOM HapalLMBaEeTCA €€ MPOM3BOACTBEHHbLIM MOTEHUMANA U OCBAaMBAOTCA
WHHOBALMKM, YTO MPUBOAMUT K YBE/NMYEHMIO MOKaslaTenen aeatenbHoOCTU [6]. PesynbtaTom
MPOEKTHOM AeATeNbHOCTM BbICTYMNatOT /toOble MPOLECChl, NPOAYKTbI, YCAYrK, NporpammHoe
obecneyeHue, CTaHAApPTbl W KOMMETEHUMW  (IMYHOCTHblE, KOMMYHWKATMBHblE U
MHOOPMAUMOHHO-  KOMMYHWKaLMOHHbIe).  [locpeacTBOM — MPOEKTHOr0  MeHeaXMeHTa
obecneynBaeTcA BO3MOMKHOCTb afeKBAaTHOM peaKkLu PyKOBOACTBA KOMMAHWMWM Ha BHeLIHMeE
M3MeHEeHMA NOCPeaCcTBOM NPOAYMAHHbIX BHYTPEHHMX TPAHCHOPMALLUIA.

OCHOBHbIM NMPENMYLLECTBOM MPOEKTHOrO MeHeXMEHTA ABNAETCA NpeaoCTaBNeHWUe
Y4aCTHMKAM NPOEKTa BO3MOXKHOCTM B3rNAHYTb Ha Npobaemy Kak co cBoel NpodeccMoHaibHOM
TOYKM 3PEHMA, TaK U C MO3MLMM SKCNEPTOB CMENKHbIX 001acTel 3a CYET NONyYeHUA obpaTHOWM
cBA3n [7]. TONbKO B cNyvae, KOrga BCe YaeHbl KOMaHAbl 6ecnpmucTpacTHO U CUCTEMATUYECKM
OuUeHMBalOT MNpobiemy W COBMECTHO MNPUMEHAIOT pPas3nYHble MeTOoAbl ANA MNPUHATUA
OKOHYaTe/IbHOTO YNPaBAEHYECKOTO PeLLleHNA, CTAHOBUTCA BO3MOXKHbIM AOCTUNKEHWNE LONKHOIO
YPOBHA Ka4yecCTBa peann3aLmm n 06 bEKTUBHOCTM 3a4aun.

HecmoTpa Ha 3HauMTeNbHytO TeopeTuyeckyto Hasy MPOEeKTHOro MeHedKMeHTa, Ha
NPaKTUKEe NPOEKTbl YAaCTO TePNAT HeyAaum, MPUYMHAMM KOTOPbIX ABAAIOTCA [8]:

e 3MEHEHWEe BHYTPEHHWX NPUOPUTETOB OPraHM3aLmy;

e HETOYHOCTb TpeboBaHM;

e I3MEHEHME LieNei NPOoeKTa BO BPEMS ero peanmsaumm;

e HeonpeaeEéHHOCTb PUCKOB UK LieNe NPOEeKTa;

e M1/10X0 HaNaXKeHHaA KOMMYHWUKaLNA;

e HeaAeKBaTHaA CNOHCOPCKaa NOAAEPKKa MO0 CMeTa Pacxoaos;

e HETOYHOCTb OLLEHKM BPEMEHW, HEOOXOAMMOTO /19 BbINONHEHWUA OTAENbHbIX 334a4;

e PECYPCO3aBMCUMOCTb MM HEaAEKBAaTHOE NPOrHO3MPOBAHME PECYPCOB;

e HEKAYeCTBEHHOE yNpaBAeHNe N3IMEHEHNAMM;

e HEOMbITHOCTb MEHeKepa NPOEKTa.

C Uenblo peleHna YKasaHHbIX Npobsem KOMMAaHWMM MOCTENEeHHO MepexoaAaT oT
KNaCCMYeCcKoro noaxoda K YMNpaBAeHWUID MPOEKTaMW, OCHOBAHHOrO Ha MPeAnooXKeHUU O
HU3KMX PUCKAX, HEM3MEHHOCTN TPEDOBAHMN U KECTKMX CPOKAX, K TMOKMM 1 Bonee aganTUBHbIM
MEeTOZ0N0TNAM ynpasaeHuna [9]. AoanTMBHbIM CUCTEMAM NPOEKTHOrO MEHEeAXMEHTA NPUCY LN
cneayrouime oTAnYnTeIbHbleE 0COHBEHHOCTU:

1. OpPMEHTMPOBAHHOCTb Ha KOHKPETHbIM pe3ynbTaT. Bce BbIMOMHAEMble BO Bpems
BHEAPEHNA naen OeCTBMA B3aMMOCBA3aHbl M OPUEHTMPOBAHbI Ha AOCTUMKEHME 3apaHee
onpeaenéHHon uenu. Npu peannsaumm NpoeKkTa NepBOCTEMEHHbIM aCMeKTOM CTaHOBMUTCA
3aBepPLWEHHOCTb BCEX MPOLLECCOB.

2. OrpaHmyeHHOCTb B pecypcax. [Ana 3pdeKTMBHOrO BOMIOLLEHMA MNPOeKTa
HeobxoAMMO TrpPamMoTHOE pacnpeleneHne MMEKOLLMXCA YeNoBeYeCcKUx, GUHAHCOBbLIX W
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BPEMEHHbIX PEeCcypCcoOB, OCYLLeCTBNAEMOe MNOCPeACTBOM YCTaHOBAEHMA TOYHOro nnbo
NPUBAN3NTENBHOIO CPOKa 3aBepLleHnsa paboT, cocTaBNeHMA CMETbI U rpaduKa peannsaumm.
3. YHMKanbHOCTb. [MOKMIM  NoAXOA K MNPOEKTHOMY MEHEeOXMEHTY Hambonee
3¢ deKTMBEH B C/y4Yae co34aHnsa HOBOTO TOBapa UM BHEAPEHUA HOBOM YCAYrn.
MeToaAMKM TMOKOro MPOEKTHOr0 MeHea)KMeHTa OCHOBaHbl Ha MOJHOWM OTKPbITOCTM W
NOCTOAHHOM ObmeHe MHPOopMaLMeENn MeXKay BCEMM CTENKXO/AEPAMMU M BHYTPU MPOEKTHOM
KOMaH/Zbl, 4TO No3Bo/feT 06beAMHUTL BCE SIOKA/IbHbIE AaCMeKTbl MPOEKTa B eIMHYO CUCTEMY,
NoCpPeACcTBOM KOTOPOW BO3MOMKHO MOBbIEHNE 3GDEKTUBHOCTU AEATENbHOCTM KOMMAHUU B
YCNI0BMAX BbICOKON HeonpeaenéHHOCTM BHELWHeN cpeabl. B pamkax cOBpeMeHHbIX MoaxoA0B
Ba)KHa He TO/JbKO M He CTO/MbKO OHAAMH-KOMMYHMKALMA, CKOMbKO JIMYHbIA 0BMeH
nHbopmaumen, oaHako B 3aBMCMMOCTM OT MOTPebHOCTEN NpoeKkTa U UMEKWMUXCS B
PacnopsKeHUM PecypcoB NOAXOAbl K paboTe, a TaKKe CNOKHOCTb M YPOBEHb MCMOb3yEMbIX
TEXHONOTM  MOryT pas3andaTbesa. Lenbto dopmmpoBaHua cHanaHCMPOBAHHOIO MNaKkeTa
KOMMYHMKAUMOHHBIX MHCTPYMEHTOB ABAAETCA MPEeAOCTaB/NEHME BCEM Y/JeHaM KOMaHAbl
BO3MOMKHOCTM 3DDEKTMBHO OOMEHMBATLCA AaHHbIMM, KOPPEKTMPOBATb M CUHXPOHM3NPOBATH
CcOoOCTBEHHblE AENCTBMA, ONEPATUBHO YYUTbIBAA M3MEHEHWA B MPOEKTHOM cpeae. Mommumo
3TOr0, KOMMYHMKALMOHHbINA MHCTPYMEHTApPWIA AOKEH NO3BONATb MEHeAKepam MPOeKTa He
TONIbKO OCYLWECTBAATb MOCTOAHHbIA MOHWUTOPWMHI 33 XOZOM BbINMONHEHUA MNPOEKTa, HO W
CBOEBPEMEHHO BAMATb HA €ro pe3ybTaTbl.
OCHOBHOM  METOAMKOW TMOKOTO MPOEKTHOTO  MeHeKMeHTa asndetca  Agile,
OPMEHTUPOBAHHAA Ha TMOKOe UTepaTMBHOE ynpasaeHue NpoekTammn komnanum [10]. CornacHo
[aHHOMY NoAxoay, BECb MPOEKT pa3buBaeTcA He Ha CTaHAAPTHbIe NoCAeA0BaTe lbHbIe 3Tanbl,
a Ha COBOKYMHOCTb B3aMMOCBA3aHHbIX MNOoANPOeKkToB. CTpaTerMyeckoe naaHMpoOBaHWE U
MHULUMAUMA peanunsyloTca ANA NPoeKTa B LeNOoM, TOrAa Kak BblaeneHne npeacroalmx ¢as
ynpaBneHna wn AeTanmsauma paboT OCywecTBAAKTCA OTAEeNbHO A/NA BCeX MNOAMNPOEKTOB.
MopobHaa opraHM3auMa NPOEKTHOM  AeATeNbHOCTM  AAET  KOMMAHWW  BO3MOXHOCTb
onepaTMBHee NOAYYMTb 3aNAaHMPOBAHHbIN Pe3ynbTaT, a B C/ly4ae HEOBXOAMMOCTM BHECEHWA
M3MEHEHWN B OTAE/bHbIA NOAMNPOEKT — cAenatb 3T0 6e3 cywecTBeHHbIX AOMNOAHUTENbHbIX
3aTpaT M KOPPEKTUPOBKM OCTa/IbHbIX YacTeN NPOEKTa.
MeTognonorus Agile 6asnpyeTca Ha cnedyoumMx OCHOBHbIX NpuHUMnax [11]:
¢ BO3MOHOCTb M3MeHeHMA TpeboBaHWIM Ha Ntobom aTane pa3paboTky;
e Y/I0B/IETBOPEHMNE KNMEHTCKUX NOTpebHOCTeM braroaaps paHHen u becnepebonHom
NOCTaBKM LIEHHOCTY;

e 4acToe 06 CyKAEHNE MPOMENKYTOUHbIX PE3Y/I6TATOB;

e HenpepbiBHOe 0bLIeHNe 3aKa3umnKka C KOMaHa0M pa3paboTynKoB B TeYeHMe BCETO
NPOEKTa;

e MOTMBMPOBAHHOCTb MCMONHUTENEN NPOEKTa, 0becneyeHHbIX He TO/IbKO
HeobXoAMMbIMM MaTepPUaNbHbIMKU YCAOBUAMM ANS paboTbl, HO M AOBEPUEM U
noaaepKKowm;

e OTKPLITOCTb, MPENMYLLLECTBEHHO MYHAA Nepeaaya Bcel MHpopmaumm;

e ICNO/Ib30BaHMeE PaboTOCNOCOOHOCTM NPOAYKTA UM NPOLLECCa B KAYECTBE NOKa3aTens

nporpecca;

e MOCTOAHHOE BHMMaHMeE K yA0OCTBY 1 NMOBbILLIEHWNIO YPOBHS MacTeEPCTBa;

e BO3MOXHOCTb Pa3paboT4YmMKOB, CMOHCOPOB W NOAb30BaTeNEN NOAAEPKMBATD

NOCTOAHHbIN paboynii Temn;

e ONTUMM3aLMA PaboUMX NPOLLECCOB;

e CNOCOBHOCTb KOMaH/bl K CaMOOpraH13aumu;

e NepMaHeHTHaA aganTauma K USMEHAOLLMMCA 06CTOATENbCTBAM.

CornacHo naeonorum Agile, B3anmoaencTeme n N10AM CTaBATCA Bblle MHCTPYMEHTOB U
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npoueccos, paboTatoLLmit NPOAYKT — BbllLE MCYEPMbIBAOLLEN AJOKYMEHTALMN, COTPYAHUYECTBO
C 3aKasuyMKamu — Bbille MOATrOTOBKM KOHTPAKTa, a FOTOBHOCTb K MEepemeHam — Bbille, Yem
CnefoBaHMe M3HavYalbHOMY MaHy.

Hanbonee nonynapHbiM W CTPYKTYPUPOBAHHbIM M3 CceMencTBa TexHonorun Agile
ABNAETCA PPEeNMBOPK Scrum, yaa4yHO COYETAIOWMM SNEMEHTbl KAacCMYeckoro u rmbkoro
NoAxoA0B K OpraHusauuu ynpasnaeHua npoekTamu. CyLHOCTb Scrum cBoAmMTCcA K Habopy
NpaBMA CamMoopraHM3auum MyAbTUAUCUUNANHAPHOM MPOEKTHOM KOMaHAbl, BKAOYAOLWEN
BAadenbla NPOAyKTa, KoMaHay pa3paboTumMkosB M scrum-mactepa [12]. Takas KomaHaHas
MoAenb npeanonaraer obecneyeHne TBOPYECTBA M MMOKOCTU UCMONHUTENEN U CBeAeHUE K
MUHUMYMY BHELLHMX 3aBMUCMMOCTen. PpeliMBOPK Scrum noapasymeBaeT pasaefieHne BCcero
NPOeKTa Ha CMPWHTbl — PaBHble MO AJUTENLHOCTU YacTW, B TeYEHME KOTOPbIX HEOHBXOAMMO
[OCTUTHYTb 3apaHee onpeaenéHHbIX pe3ynbTaToB. POAOIKUTENbHOCTb CNPUHTA 0ObIYHO
COCTaBAsieT OT OAHOM A0 4YeTblpéx Heaenb. [epen HayanOM CAPWMHTA Ha KOMaHAHOM
COBelL@HNM COCTaBNAETCA CMUCOK 3ad4a4 Ans 63knora, olueHMBaeTcs Bpemsa, Tpebyemoe ana
BbIMO/IHEHMSA KaX4OW 33a4aun, W 0OCy»KAaeTca B3aMMOAENCTBME MEKAY YAeHaMMU
KomaHAabl. [lo pe3ynbTaTamM 3aBeplleHMs CNPMHTA KOMaHae HeobxoauMmo
NPeaoCTaBUTb  3aKa3uMKy MPUrOAHbIA K MCMOMb30BAaHWIO MPOAYKT. TakoW noaxon,
obecneymBaeT MaKCMMabHYHO TMOBKOCTb Pa3paboTKM M NO3BONAET KOPPEKTMPOBATL 33Ja4M Ha
nobom aTane paspaboTku.

Taknm 06pa3omM, NPOEKTHbIN MeHeaAKMEHT BbICTynaeT OAHMM M3 KIKYEBbIX
MHCTPYMEHTOB 3OPEKTMBHOrO ynpaBieHWMA opraHusaumein. B ycnosBuax AMHAMMYHbIX
M3MEHEHWN 3K30- M IHAOreHHOM Ccpedbl IKOHOMUYECKMX CUCTEM PA3HOTO YPOBHS TpebyeTtca
nepexos, OT ynpaBaeHns Ha Hasze KECTKMX CTPYKTYP K T’MOKOMY ynpaBaeHuto, B 4acTHOCTU —
afanTMBHOMY TMPOEKTHOMY YMpaBAeHUto. VIHCTPYMEHTapUiA MPOEKTHOro MeHeaKMeHTa B
ynpaBaeHUM KOMMNaHUAMM NO3BOASET HE TONIbKO COr/1acoBbIBAaTb MHTEPECHI CTEMKXO/1EPOB B
BOMPOCaX Pa3BUTUA, HO N OLEHNBATb 3POEKTUBHOCTb NMPUMEHEHNA UMEIOLLMXCA U 3aEMHbIX
PecypcoB M NepcrnekTMBHOCTb BAPMAHTOB BO3MOMKHbIX PELLIEHWNI CyLLECTBYOLLMX NPpobiem.
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NOeHTUPUKaLMA M yNpaBAeHNE PUCKAMU B
MPOEKTaxX: COBPEMEHHbIN NOAXOA

CantaHoB HypbeKk CarvH»aHOBMY
Ka3axcTaHCKo-bpuTaHCKMIM TexHuyecknin YHmBepcuTeT, AnmaTbl, KasaxcTaH

YnpasneHue puckamm B 061acTu CTPOUTENBCTBA NPeACTaBAseT cOOON BarKHENLWNI acneKT
ONs yCcnewHon peanus3aumm MNPOeKToB. B 3ToM cTaTbe 0OCY)KAAOTCA K/OYEBLIE PUCKM,
OKasblBatollMe BAMAHME HA CTPOMTENbHbIE MPOLECCHI, @ TaKKe COBPEMEHHble MOAXOAbl K WX
BbIABNEHWUIO W CHWMXKeHWto. OueHnBaeTcs BO3aencTBMe KonebaHWi LUeH Ha CTpouTe/bHble
MaTepuanbl, 3a4epKeK B NOCTaBKaX, OWMOOK B MPOEKTHOM AOKYMEHTaUMM, aAMUHUCTPATUBHbIX
NPenoHoOB M MOroAHbIX yCNoBMI. B paboTe TaKke NpeacTaBNeHbl Kak KOMIMYECTBEHHbIe, TaK U
KauyeCTBEHHble METOAMKMU OLUEHKM PUCKOB, Takue Kak SWOT-aHanu3, meton densdu n meton
OXMOAEeMON AeHexHol crtoumoctn (EMV). B 3aknoyeHwe cTtaTbn  CHOPMYIMPOBAHDI
cTpaTerMyeckme pekomeHaaummn Ans MNoBbIWEHUA YCTOMYMBOCTM CTPOMTENbHbIX MPOEKTOB W
YMEHbLLUEHNA BEPOATHOCTU BO3SHUKHOBEHMA CEPbE3HbIX YTPO3.

Kntouyesble CNOBaA: ynpaBaeHne pUCKamMm, CTPOUTENbHbBIE MPOEKTbI, aHaIN3 PUCKOB, PUCKH,
UMdbpoBM3aLMSA CTPOUTENLCTBA, MNPOrHO3MpPOBaHWE puckos, BIM-mogennpoBaHue, BAMAHME
MNOrOAHbIX YCNOBUM, CTPATErna MUHMMM3ALLMN PUCKOB.

YnpaBaeHne CTPOUTENbHbIMW MPOEKTaMM HEBO3MOXHO 6e3 y4yeTa PUCKOB, MOCKO/bKY
NaHHas 0TPaC/lb XapaKTepmn3yeTcs 3HAYUTENbHON CTeNeHbto HeonpeaeneHHOCTU. PaKTopbl, Takne
Kak KonebaHuaA LeH Ha CTpouTelbHble MaTepuanbl, COOM B MOCTaBKax, U3AMEHEHNs B HOPMATUBHO-
npaBoBon 0a3e, MNPOEKTHble OWWOKM K HebnaronpuaTHble MOroAHble YC/NOBWUA, MOryT
CYLLECTBEHHO MOBLICUTb PACXOAbl W 33a/ep)KaTb BbINOAHEHWE paboT. HeobxoaMmoCTb
NNAHUPOBAHNA U MUHUMMU3ALMM ITUX PUCKOB CTAHOBMTCA KAHOYEBLIM acnekTom 3ddeKTUBHOro
ynpasaeHuna NpoekTom. MpumeHeHne COBPEMEHHbIX NOAXO/0B K OLEHKE M YyNPaBAEHNIO PUCKaMM
nomoraeT CTpoUTeNAM NpeasuaeTb NoTeHUManbHble NpobaemMbl U NPUHUMATb Mepbl ANA WX
CHWXeHuA. Takum oHpa3om, rpaMoTHOE ynpaBieHWe PUCKaMKW He TONbKO cnocobcTayeT bonee
3bdEKTMBHOMY MCNONb30BAHMIO PECYPCOB, HO M CNOCOBCTBYET COHNOAEHNIO CPOKOB BbINOHEHMUA
NPOEeKTa, rapaHTMpya ero ycnewHoe 3aBeplueHmne.

Mo paHHbiM McKinsey Global Institute (2023), 6onee 70% CTPOUTE/NIbHbBIX MPOEKTOB
CTa/NIKMBAOTCA C Nepepacxofom broaxkeTa, a 60% 3aBepLIatoTCA € 3aZePKKaMM. ITO yKa3biBaET Ha
HEeOobX0AMMOCTb CUCTEMHOIO NOAX0Aa K YNPaBNEHUIO PUCKaMK, OCHOBAHHOIO Ha aHa/IMTUYECKUX
MeToAax NPOTrHO3MPOBAHUSA U MUHUMM3ALMM HEraTUBHbIX GaKTOPOB.

Llenb gaHHOM CTaTb — NPOaHaM3MPOBaTh K/IOUYEBbLIE PUCKU CTPOUTE/IbHbIX MPOEKTOB U
NPeaNoXnTb NPaKTUYECKUE peLlleHns, NO3BONALLIME MUHUMMU3MPOBATL UX NOCAEACTBUS.

KnaccudumKaumsa v aHanms KnloYeBbIX PUCKOB

B npougecce peanmsaumm CTPOUTENbHBIX MPOEKTOB MOXHO BblAEINTb HECKO/IbKO Hanbonee
3HAYMMbIX PMCKOB, KOTOpPble OKa3blBatOT Hambonbllee BAMAHME HaA CPOKM W BrogKeT
CTPOUTENbCTBA.
1. POCT CTOMMOCTM CTPOUTE/IbHbIX MaTepmanos

OAHUM ¥n3 Hambonee paCNpPOCTPAHEHHbIX PUCKOB ABNAETCA YBE/MYEHME UeH Ha
CTpOUTENIbHbIE MaTepuanbl. 3a Noc/ieaHne NATb NET CTOMMOCTb KAKOUEBLIX PECYPCOB, TAKMX KaK
LEMEHT, apMaTypa M MeTa/INIOKOHCTPYKLUMK, yBenmndnnaco Ha 20-40%.
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KonebaHua LeH Ha cblpbe MOryT NpMBECTM K nepepacxody btoaxeTra Ha 10-15%, yTo
KPUTUYHO A5 KPYMHbIX CTPOUTE/IbHbBIX OO BHEKTOB.
Mepbl MUHMMW3ALNN:
®  3aK/1t0YeHMe AONTOCPOYHbIX KOHTPAKTOB C GMKCMPOBAHHOWM LIEHO;
o [lmBepcndurKaLmMa NOCTAaBLMKOB A4 CHUNKEHUA 3aBUCMMOCTM OT OHOTO PbIHKA;
e lIcnonb3oBaHMe BUPKEBbLIX MHCTPYMEHTOB M CTPATErMIM XeAKMPOBAHMA LLEEHOBbLIX PUCKOB.
2. OWMBKM B MPOEKTHOWM AOKYMEHTALMN
HenoctaTkM NPOEKTHOM [AOKYMEHTaLUMM MOTYT MPUBECTM K Nepeaenke CTPOUTESbHbIX
KOHCTPYKLNM, YBENUYEHUIO CPOKOB M BO3HMKHOBEHWIO AOMOAHUTENbHbIX pacxoAoBs. 1o oueHKam
9KCMepTOoB, MCNpasaeHMe OWMDOK Ha 3Tane CTPOMTENbCTBA YBEAMYMBAET 3aTpaTbl Ha 5—8% oOT
0obUEen CTOMMOCTM NPOoEKTa.
Mepbl MUHMMW3ALNN:
e [lpoBeAeHME MHOrOYPOBHEBOW MPOBEPKW MPOEKTHOM [AOKYMEHTALMW MNepes Hayaaom
CTPOUTENIbCTBA;
e lcnonbsosaHue BIM (Building Information Modeling) 415 BbISIBAEHUA BO3MOMHbIX
KONINM3WIA Ha PaHHWUX CTaamsAX;
e BBeaeHMe CTPOroro KOHTPOAA KayecTBa MPOEKTMPOBAHMA C Yy4aCcTMEM HE3aBMCUMBbIX
3KCNepToB.
3. 3a4epKKM MOCTAaBOK M HEHAAEKHOCTb NOAPAAYMKOB
Cbou B MocCTaBKax CTPOUTENbHbLIX MaTEPMaNoB M HM3KaA HAAEKHOCTb MNOAPSAYMKOB
NPMBOAAT K CPbIBY rpaduka paboT. AHaNN3 CTPOUTENbHBIX MPOEKTOB NOKa3blBaeT, YTO 0K010 50%
3a4epP*KeK CBA3aHO MMEHHO C MOCTaBLMKAMM M NOAPAAHBIMMU OPraHM3aLUAMM.
Mepbl MUHMMM3ALUN:
o KOHTpaKTHasA CMCTEMA C YETKMMM YC/IOBMAMM MOCTABOK U LUITPAPHBIMM CaHKLMAMNU;
e (Co3aaHuMe pe3epBHOro 3anaca KPUTUYECKM BaXKHbIX MaTEpPMasios;
e BHeapeHue UMDPOBbIX CUCTEM MOHUTOPUHIA PaboTbl NOAPAAYMNKOB.
4. PerynsaTopHble 1 B0pOoKpaTUYECKNE PUCKM
3ameHeHWe 3aKoHOAaTeNbCTBA B chepe CTPOUTENbCTBA MOXKET NoTpeboBaTb NepecmoTpa
MPOEKTHON AOKYMEHTALMM N KOPPEKTUPOBKM MPOEKTHbIX PelleHuid. 3a nocieaHue naTb /JeT B
CTpouTenbHOM oTpacan BBeaeHo Honee 30 HOBbIX HOPMATUBHbBIX aKTOB, YTO YCOKHAET NpoLecc
COrnacoBaHmA.
Mepbl MUHMMW3ALNN:
e [lpoBeaeHMe OPMANYECKOTO ayamMTa NPOEKTa A0 Hayana pabor;
e B3aumopencTBMe C rocyapCcTBEHHbIMW OPraHaMmm Ha CTaaAnM NPOEKTUPOBAHUS;
e /Icnonb3oBaHMe 3NEKTPOHHbIX CUCTEM I0KYMEHTO0B60pOTa A5 YCKOPEHMUA COrNacoBaHMM.
5. HebnaronpusaTHble NorogHble yc/i0BMA
KanmaTmnyeckmne ycnoBma OKa3blBAOT 3HAYMTENbHOE BAMAHME Ha TEMMbI CTPOUTENBLCTBA. B
3MMHUI Nepuoa B pPsAAe PErMOHOB CTPOUTE/IbHbIE PaboTbl MOryT ObiTb NPUOCTAHOBAEHbI Ha 30—
40% paboyero BpeMeHwu.
Mepbl MUHMMW3ALNN:
e [lnaHunpoBaHMe rpadmKa CTPOUTENLCTBA C y4ETOM CE30HHOCTY;
e [lpMeHeHMe COBPEMEHHbIX TEXHONOrMIM, MNO3BONAIOWIMX BECTM pPaboTbl B CAOMKHbIX
KNMMATUYECKMX YCN0BMAX (Hanpumep, nporpes 6eToHa);
e Pa3paboTKa anbTepPHATUBHbIX CLLEHAPWEB BbINOIHEHUSA PaboT.
MeToabl OUEHKN PUCKOB
Ons 3ddeKTMBHOrO ynpas/ieHMa pUCKaMn HeobXoAMMO MNPUMEHATb aHaAUTUYEeCKue
MEeTO/bl OLIEHKM UX BEPOSTHOCTM M NOCAeACTBUIA. B AaHHOM paboTe pacCMOTPEHbI TPU KAOYEBbIX
MmeTofa: SWOT-aHanus, metoa Jdenbdn n MeTos 0XKnaaemomn AeHeKHon ctoumocti (EMV).
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SWOT-aHanus
SWOT-aHan13 no3soseT BbiABUTb CUAbHbIE W C/labble CTOPOHbI CTPOUTENILHOMO NPOEKTA,
a TAKXKe OLLEHUTb MNOTEHLUMaAbHbIE YIPO3bl M BO3IMOXKHOCTMU.

dakTop Mpumepsl

CUNbHble CTOPOHBI MpumeHeHne LUMPPOBbLIX TEXHO/IOTUNA,
KOHTPO/Ib KayecTsa

Cnabble CTOPOHDI Bbicokaa 3aBMCMMOCTb OT MOAPSAAYMKOB,
PUCKM NOCTaBOK

Bo3moXKHOCTM FocynapcTBEHHbIE cybcnamm, HOBble
TEXHONI0rMM

Yrpo3bl POCT UgH, 3a4ep*KKM NOCTaBOK, N3MEHEHNA B
3aKOHOAATENbCTBE

Metog Oenbdu

MeTon lenbdu ncnonbyetca AN OLEHKN PUCKOB NMyTEM NMONYYEHMA IKCNEPTHbIX MHEHWUI.
OH NpuMeHAeTcA B CUMTyauMAx, KOorga HeaoCTaTOYHO CTAaTUCTMYECKMX AaHHbIX uam TpebyeTtca
CyOBbEeKTMBHAA OLEHKa BEPOATHOCTM M MOCNEeACTBMI PUCKOB. [laHHbIM MeToA, OCHOBbLIBAETCA Ha
aHOHWMMHbBIX OMpOCax rpynnbl 3KCNEepTOB, MPOBOAMMbIX B HECKO/IbKO 3TamnoB, 4TObObl A0CTWYb
MaKCMMaNbHO OOBEKTMBHbLIX Pe3yNbTaTOB. Hanpumep, BEPOATHOCTb HACTYN/NEHMA HEKOTOPbIX
PUCKOB OT/aMYaeTcA. PocT ctommocTn matepuanos npumepHo 70%, Owunbkn B npoekte 50%,
3aaeprkka noctaBok 40%, MorogHblie ycnosua 60%

MeTtopa [enbdun ncnonb3yerca ANA OLEHKM PUCKOB NMyTEM SKCMEPTHOrO MPOrHO3MPOBAHMA.
B pamKkax [OaHHOrO McCnefoBaHWA AaHHbIM MeToz, Obln afanTMpoBaH Ha OCHOBE aHanM3a
OoTpacneBbiX OT4ETOB, Myb6/AMKAUMIA KOHCANTUMHIOBLIX KOMMAHWIM WM OAHHbIX MEXAYHAPOAHbIX
opraHusaumi. BepoATHOCTHbIE OUEHKN PUCKOB OCHOBAHbI Ha AMHAMWKE U3MEHEHUI CTOMMOCTH
CTPOUTENbHbIX MAaTEPMAIOB 3a NOCAeAHME NATb NIET, CTAaTUCTUKE 3a€PXKEK NMOCTAaBOK W aHan3e
BAMAHMA  KAMMATMYEeCKMX (aKTOPOB Ha CTpOUTEeNbHble npouecchl. [loaxon — BKAKOYaeT
KOMNAEKCHYt0 06paboTKy 3KCMNEPTHbIX MHEHWM W CTAaTUCTUYECKMX [OaHHbIX, YTO MNO03BOAAET
0H60CHOBAHHO ONpeaeNnUTb BEPOATHOCTb BO3HUMKHOBEHMSA KIHOYEBbLIX PUCKOB M WX BAMAHWE Ha
peann3aunio CTPOUTESbHbIX MPOEKTOB.

MeToz, oXKuaemoi geHexxHon ctoumoctn (EMV)

EMV no3sonset paccumTaTb NOTeHLUMaNbHble GUHAHCOBbIE NOTEPU MPU BO3HWMKHOBEHMUM
PUCKOB.

MeToa OXWAAEeMON AEHEeXHOM CTOMMOCTM NPUMEHAETCA ONA KONMYECTBEHHOM OLEHKM
PMCKOB, NO3BOMAA MPOrHO3MPOBaTb NMOTEHUMANbHbIE GUHAHCOBbIE NOTepU. PacyeT OCHOBaAH Ha
[aHHbIX O BEPOATHOCTM BO3HMKHOBEHWA PWUCKOB W OUEHKe WX (OUHAHCOBbLIX MOCNeACTBUM,
NOMYY4EHHbIX HAa OCHOBE aHaN3a BIOAKETOB PEaIM30BaAHHbIX CTPOUTE/IbHBIX MPOEKTOB. B pacyeTax
YUYMTbIBANUCL MPOTHO3UPYEMbIE WM3MEHEHMWA LeH Ha CTPOoUTesibHble MaTepuasbl, BO3MOMKHbIE
3aTpaTbl Ha YyCTpaHeHWe OWMBOK MNPOEKTUPOBAHMA, 33a4EPKKM MOCTAaBOK W BAWUAHWE
KNMMaTUyecknx $akTopoB. [losyyeHHble 3HAYeHWA MO3BONAT ONpeaenvTb (GUHAHCOBYHO
YA3BMMOCTb CTPOUTE/IbHOTO NPOEKTa M pa3paboTaTb cTpaTerMm MMHUMU3ALMN PUCKOB.
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Puck BepoatHocTs (P) MNoTtepwn (L), maH Tr EMV =P x L (mnH Tr)
Poct ctoumoctun | 0.75 180 135

maTepuanos

OwnbKn B NpoekTe 0.5 75 37.5

3aaepKa NOCTaBOK 0.4 30 12

MoroaHble ycnoBma 0.6 20 12

CTpaTtervu ynpasneHuna puckamm
Ona sbPeKTMBHOTO KOHTPOAS PUCKOB HEOBXOAMMO BHEAPATb KOMIMIEKCHbIE Mepbl

yNpaBAeHUsA:
1. TlporHo3MpoBaHME M MOHUTOPUHT — aHANM3 LieH, MOCTAaBOK M HOPMATUBHbIX MU3MEHEHUI.
2. Uundposmsauma npoueccos — npumeHeHue BIM, aBTOMaTU3MPOBAHHbLIX CUCTEM

yNpaBieHns NpoeKTamu.
3. ®uHaHcoBas 3alMTa — CO34aHNe pe3epBHbIX GOHO0B M CTPaxoBaHME.
4. KOHTpOAb NOAPSAAYMKOB — CTPOIME KOHTPaKTbl, PEMTUHIOBbIE CUCTEMbI M HE3aBUCUMbIN
ayauT.

CTpouTenbHasa OTpac/b XapaKTepU3yeTcs BbICOKOM CTeneHbio HeonpeaeneHHOCTU, YTo
[enaeT ynpasaeHue puckamm obasaTeslbHbIM 31€MEHTOM MPOEKTHOrO MeHedsKMeHTa. AHanus
K/IOYEBbIX YTPO3, MPUMEHEHNE COBPEMEHHbIX METOA0B OLEHKM 1 CTpaTernyeckoe niaHnposaHme
NO3BONAOT CHU3UTL MOTEPM N MOBLICUTL YCTONYMBOCTb NPOEKTOB.

KomnaHuu, BHeApAtlolWMe CUCTEMHbIM NOAXOA4, K YMNPaBNeHUIO PWUCKaMM, CMOCODOHbI
Peann3oBbIBaTb MPOEKTbl B CPOK, B pamMKax OloaKeTa M C BbICOKMM YPOBHEM KayecTBa. ITO
NOATBEPKAAET, YTO PUCK-MEHEIXMEHT SBAAETCH He TO/bKO MHCTPYMEHTOM MMHUMMU3ALMN
noTepb, HO M BaXKHbIM GaKTOPOM KOHKYPEHTOCNOCOOHOCTM B CTPOUTENbHOM chepe.

Mpeano)KeHHble MeToAbl OLEHKM PWUCKOB MO3BOASKOT MOBbICUTL MPEACcKasyemMoCTb
CTPOUTE/IbHbBIX MPOEKTOB, CHU3UTb HEOMNPeAeNeHHOCTb M MUHUMM3MPOBATL MOTEHLMANbHbIe
yObITKK. [MpaKTMyeckas peannsaums TakUX WMHCTPYMEHTOB, Kak LMdpPOBOE MNPOEKTUPOBaHME,
ONTUMM3ALMA TOTUCTUYECKMX NMPOLLECCOB N MPUMEHEHNE KOHTPAKTHbIX MEXaHM3MOB YrpaBieHUs
PUCKamM, CrocobCTBYeT MOBbIWEHWUIO YCTOMYMBOCTM CTPOUTENbHOM OTpacan. BHeapeHue
CMCTEMHOTO NOAX0Aa K YNPaBAEHUIO PUCKAMK MO3BOSET CTPOUTEIbHbIM KOMMAHUAM A0CTUraTb
MOCTaBNAEHHbIX UeNei B paMKax 3amnjaHMpoOBaHHbIX CPOKOB UM 6OroaxkeTa, obecneymsasn
CTabunnbHOCTb M 3GEKTUBHOCTbL Peann3aLmmn NPoeKTos.
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HOBbIE TEXHOJTOTUN B CTPOUNTEJIBCTBE
N APXUTERTYPE KASAXCTAHA

Upranues daypeH PomaHoBKnY

KasaxcTaHCKO-bpuTaHCKMIM TexHUYecKknim yHmBepcmTeT, AnmaTbl, KasaxcTaH
Paxnm»kaHos Aitbek Henbanbekosumy

KazaxctaHCKo-bpuTtaHCcKkni TexHnuecknin yHmsepcuteT, Anmatbl, KazaxcraH
KypmaHoB baxtnap ATbKOXKaesuu

KazaxctaHCKo-bpuTtaHCKkni TexHnuecknin yHmsepcuteT, Anmatbl, KazaxcTaH

B nocneaHee pecatunetMe Ha Tepputopum Pecnybamkm KasaxcTaH Obina npoBeneHa
6onbllana aHaNUTUYeCKana M 3aKOHOTBOpYECcKas paboTa Mo COBepLIEHCTBOBAHMIO HOPMATUBHOM
6a3bl B Lensx obecnevyeHna 6onee sdpPeKkTMBHOM PaboTbl CYyOBEKTOB MHHOBALMOHHOMO Pa3BUTUA.

OAHaKo, B UENOM, PO/b WMHHOBALMOHHbLIX TEXHO/MOMMA B PA3BUTUKU CTPOUTENLCTBA W
apPXMTEKTYPbl OCTAeTcA He3HauyuTesnbHOM. Ha coBpeMeHHOM 3Tane colmManbHO-3KOHOMUYECKOTO
PA3BUTUA NPEeAnpPUATMA CTPEMATCA BHEAPSATb HOBble TEXHONOMMW, NOBbIWATb KAayYecTBO
NPoAyKLUMM. DTO yBEIMUYMBAET N KOHKYPEHTOCMOCOOHOCTb, PEan3ytoTCA HOBbIE apXMTEKTYPHO -
NNAHUPOBOYHbIE PeLIeHNs, KOHCTPYKUMM byHaameHToB M 00AML0BKa dacaioB, TEXHONOIS
OTAEN0YHbIX PaboT, CTPOUTENBCTBO A0POr M APYrMe MHHOBALMOHHbIE NPOEKTbI.

3aKynKka 3apyberkHbiX TEXHONOrMA M co3AaHMe B CTPaHe COBPEMEHHbIX MPOWM3BOACTB
PA3/IMYHbIX CTPOUTE/IbHbIX MAaTEPMANOB, @ TAKKe HaCbILWEHNE PbIHKA MaTepuanamm 3apybexkHoro
NPOM3BOACTBA, XOTA M MNO3BOMMAM YMEHbLINTL AedULMUT B KAaYeCTBEHHOM U 3ddeKTUBHOM
NPOAYKLUMM CTPOUTENIbHOTO Ha3Ha4yeHusa, OAHAKO, HEe WCKAYMAM NOTPeOHOCTb B HOBbIX
CTPOUTENbHbIX MaTepuanax U 0COBEHHO - AeLLEBbIX MaTepuanax.

CeroaHa Ha ¢oHe coxpaHALencs TeHAEHUMW MOCTOAHHOrO YA0POMXKaHMA CTOMMOCTMU
UMb yAelWeBNeHne CTPOUTE/IbHbIX MaTepuanoB M CamMoro CTPOUTENbCTBA 4YpPe3BblYaHO
aKTyasibHO.

Kpome Toro, wWMpoKaa MpakTUKa NPUMEHEHUS MMMNOPTHbIX MaTepuasoB B rOPOACKOM
3aCTpONKe, Hanpumep, maTepunanos dacagHom 0bBAMLIOBKM, BbISBUAA HEraTUBHYIO PEaKUMIO Ha
06/1MLOBOYHbIE MIUTLI C TNaAKON IMLEBOM MOBEPXHOCTLIO, NPM 3TOM HaMeTMUAACb NOTPEHHOCTL B
0B6/IMLOBOYHbIX NANTaX C penbedHOM NOBEPXHOCTbIO, MOPLLUMHUCTBIX, C pebedOoM KOJTOTOrO KaMHS
nap.

CoBpeMeHHasas apxMTeKTypa OTKa3biBaeTcA OT TUMOBOrO MacCOBOr0 CTPOMTE/bCTBA.
PellaeTca 3Ta 3a7a4a, B TOM YMC/e U NMPUMEHEHMEM HOBbIX OTAE/N04YHbIX MaTepuanos, B pady
KOTOPbIX CBOA POJIb OTBOAMTCA UCKYCCTBEHHOMY KaMH1O.

B HacToslLee BpemMa AOCTaTOYHO LMPOKOE PAacnpOCTPaHeHNe NoMyYnIn KaMHM Ha OCHOBE
LemeHTa. Pa3zpaboTumku npeanaratoT aAna o6AnLoBKKM dacanos 34aHMM MCNONb30BaTb Pa3INYHble
KOMMNO3MWLMOHHbIE MaTepuasbl U M3AeNs, B TOM YMCAe Ha OCHOBe runca. MMncoBas macca Nerko
rOTOBWTCA, BE/IMKONENHO /beTcs, CnocobHa A0 MenbyYalluinmx noAapobHOCTEN BOCNPOU3BECTM
penbed NOANOXKKM, 3aTBepaeBaeT Oe3 ycafkM M TpeuwmH. TWnc aocTyneH, Aeules, 6GbICTPO
3aTBEPAEBAET, U3ENMA U3 HEFO MMEIOT A0CTAaTOYHO BbICOKYH MPOYHOCTb.

K cokaneHuto, BbICOKOE BOAOMOr/NOWEHNE M HM3KAA BOAOCTOMKOCTb 3TOr0 MaTepuana
OrpaHMUYMBAET €ro UCNoAb30BaHME ANA HAPYXKHbIX PAabOT. ITOT HEAOCTAaTOK rMrnca ycTpaHAeTCca B
KOMMNO3UWLMOHHbIX MaTepuanax, rae KopeHHbIM 06pazom MoandULMPYeTCA CTPYKTYpa r’MNcoBoro
KaMHS, 3HAYUTENbHO Yy4llatoTCA ero CBOWMCTBA, OCOHOEHHO BOAOCTOMKOCTb, M, YTO OCOBEHHO
BAXKHO, COXPAHAOTCA NpeMmyLLLecTBa rmnca.
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MaTepunanbl, UCNONb3yeMble B CTPOUTENbCTBE, AENATCA Ha pas3nMyHble noArpynnbl. 3TO
[eNeHne He 3aBMCUT OT TOro, KaKMM 06pa3om OHU NPOU3BOANANCH, MOCKONbKY MPUHMUMAKOTCA BO
BHMMaHMe WHble dakTopbl. OTAENbHYIO TPynmny 3aHMMAtOT KOMMO3WUUMOHHbIE CTPOUTE/bHbIE
MaTepuanbl, NOA4, KOTOPbIMM MOHMMAKOT MaTepPUanbl CO CLLEMEHTUPOBAHHBLIM B OOLLMN MOHONUT
PA3/IMYHbIX CBA3YHOLWMX KOMMNOHEHTOB M 3aNOAHUTENA. Halle BCero OHM COCTOAT M3 apMMPYHOLLErO
KOMMOHEeHTa M MaTpuupbl. MaTpuua — 3TO HENPEPbIBHbLIM B 0ObeME KOMMOHEHT, OH e ABNAETCA
M CBA3YOWMM. Te KOMNOHEHTbI, KOTOpble pacnpeaenAtoTca B MaTpuue B Gopme BONOKOH MM
NNACTUH, NPUHATO HA3bIBATb ANCNEPCHOM apMaTypoir. MaTpuLbl TaKKe MMEeOT CBOM NOABMUAbI, U
NO MNPW3HAKy BELWECTBEHHOM MNPUPOAbl MX AOENAT Ha: HeopraHuM4eckue, MeTanndeckue,
NONMMEPHbIE, KOMOMHMPOBAHHbIE (TO €CTb, MOAMMATPUYHbIE). KnaccndumKkauma apmmupyroumx
KOMMNOHEeHTOB 6a3npyetcA Ha reoMeTPUYECKMX MPU3HAKax M KX MNOPALKA PACMONOXKEHUA B
MaTpuLe.

o BTOPOMY MPMW3HAKy WX AENAT Ha: AMCNEePCHO-apMMPOBaHHbIE, TO €CTb aHM3OTPOMHbIE;
AMCNEepPCHO-YNPOYHEHHbIE, TO eCTb M30TponHble. KOMMNO3MUMOHHbIE CTPOUTENbHbIE MaTepuansbl
MOryT 061a4aTb HU3KOM MJIOTHOCTbIO C BbICOKOM MPOYHOCTbIO. HO 3TO HE 03HAYaeT, YTo OHM
TepAT 13-3a 3TOro Kakme-NMbo CBOM NpenmyLLecTsa. [1py 3TOM MM CBOMCTBEHHA 4,0/TOBEYHOCTb
B COYETAHWM C BbICOKOWM MPOYHOCTbIO M IKCMIyaTaLMOHHOM CTOMKOCTbIO. baarogapa aTomy OHM
MOTYT aKTMBHO MPOTMBOCTOATb PA3/IMYHBLIM BHELWHMM BO34EMCTBMAM, COXPaHAA TEM CaMbIM
BO3BEAEHHbIE C X MCNOb30BAHNEM 34aHMA.

TakKe COBPEMEHHble  KOMMO3MLUMOHHbIE  CTPOWUTE/NbHbIE  MaTepuanbl  MO3BONAOT
MaKCMMaNbHO CHU3UTb Harpysky Ha GyHAAMEHTbI M cAenaTb NPOLECC CTPOMTENbCTBA HAMHOIO
6onee NpocTbiM. MaTepranoemKoCTb KOHCTPYKLUMIA B UTOre TaKKe CHMKaeTca B 3—7 pas, yTo
TaKKe 61aronpuATHO BAMAET Ha NPOLLECC CTPOUTENbCTBA.

CBOe MNpUMEHeHWe OHM HaWAM B OCHOBHOM B C/aeaylwmx 06nacTax: KayecTse
KOHCTPYKLUMOHHbBIX WM KOHCTPYKLUMOHHO TENA0U30AALMOHHBIX MATEPMANOB C YAYyHLIEHHbIMM
CTPOUTENBbHO-3KCMYaTaUMOHHBIMM  CBOMCTBAMM; B KayecTBe 3ameHbl MeTanna WA MHbIX
[edUNUNTHBIX TPaANUMOHHBIX MaTeprnanos.

Mpo3payHblil 6ETOH - HOBEWLWan TEXHONOTMA NOABMAACL BCErO NMLLb HECKO/IbKO N1eT Ha3as,
ObblyHble dacabl y»Ke CTPOATCA C e€é UCNOb30BaHWEM. Maes npo3pavyHoro 6eToHa A0CTaTOUYHO
npocta. B 6eToHHbIM 670K MAM B OETOHHYIO NaHenb BXKMBASETCA HebO/bLION MNPOLEHT
CBETONPOBOAALLErO BOMIOKHA. BOMOKHA pacnpeaenatoTca No NOBEPXHOCTM BeTOHa A0CTaTOYHO
paBHOMepPHO. 1ocTaToOYHO NOACBETUTL 0BPATHYIO CTOPOHY BETOHHOIO 31eMeHTa, YTobbl Ha ero
JIMLLEBOW CTOPOHE TaK»Ke MOoABWMACA CBET. Bcero Nub HECKONbKO MPOLEHTOB BOMIOKHA AAOT He
TONbKO YBMAETb HaAM4yMe CBeTa, HO M nepeaaTtb LBETa WM AaKe KOHTYpbl GUryp, HaxoAawmxca
BHYTPM NOMeLleHMA. TexHONorMa BNeYET 3a coboM BarKHOe CneacTBuMe - B Nolympake HeToHHan
KOHCTPYKLMA MOXKET CBETUTLCA.

ScTeTmyeckana CTOpoHa MCNONb30BaHMA NPO3paYHOro 6eToHa B GpacagHOM CTPOUTENbCTBE
ewé TpebyeT CBOEro OCMbICAEHMA U MPOBEPKM Ha MpakTUKe. HeCOMHEHHO, 4YTO NIErKoCTb M
BO34YLHOCTb BHEWHEro BMAa cBeTAlLeroca 6eToHa HanpAaMyto NPOTUBOMNOCTABAAETCA TAXKENOMY
BMAY 6eToHa, 0cobeHHO B CyMepKax M HOYbHO.

TpaanumoHHoe cBeToBOe OQOPMIEHME TaKMX MACCMBHbLIX GOPM 33a4acTyto He TO/IbKO He
AeNnaeT ux nerye, HO Aaxke NOAYEPKMBAET MX TAXKECTb M AOMMHMPOBAHME, YTO XOPOLWO ANA
TOTAZIMTAPHOrO CTUAA, HO COBEPLIEHHO HEMPMEMIEMO B COBPEMEHHOM ropoackor cpeae. A BOT
NPO3paYvHbIi, CBETALLMINCA N3HYTPU DETOH, BbIFNAANUT COBEPLUEHHO MHAYe.

MosToMy, BO3MOXHO, OeTOHHble dacaZHble KOHCTPYKLMKM MPUOOPETYT HOBYHO KM3Hb,
MOCKO/IbKY TEXHWYECKM B MCNONb30BaHWUM TakMx BNOKOB M NaHenen He BUAHO CyLLECTBEHHbIX
npobnem. OcobeHHO nepcneKkTMBHLIM BbIFAAUT MCNONb30BaHWE NPO3pPaYHOro OeToHa ANA
ycTporcTBa dacanos HeOONbLWMX TOPOACKUX CTPOEHUIN M NAaBUNIbOHOB, B YaCTHOCTWU, TOProOBOroO
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Ha3sHayeHunA. OHWM AONKHbI ObiTb NpMBAEKaTeNbHbIMKM B Ntoboe Bpema CyTok, a HesonacHas
YCTaHOBKA BHELIHEro OCBELLEHWS He BCeraa npocTa M 3KOHOMMYHA.

Ha camom pene mctopus co3aaHUsa HEKOTOPbLIX KOMMO3MLUMOHHbIX MaTepmnanos Havanacb
elle [1aBHO, HO Ha HEeManbli1 Nepuos BpeMeHM OHW CYMTaNMCh 3abbiTbiMK. [TO3TOMY celyac mx
MPUHATO pacuUeHMBaTb HOBEMLWMMM, XOTS OHM OCHOBbIBAOTCA HA CTAPbIX TEXHONOTMAX CO34aHMA.
Ceilyac KOMMO3MUMOHHbIE CTPOUTENIbHbIE MaTepuasbl HALWAM CBOE MPUMEHEHWE BO MHOMMX
OTpacnsx MpOMbllWAeHHOCTM. KoHeuyHo, Haubonee pacnpocTpaHeHHaa coepa — 37O
CTPOUTENBCTBO. MIMEHHO C MOMOLLBIO AAHHbIX MAaTEPMANOB CTAHOBUTCA BO3MOXKHbIM YMpPOLLEHNE
MPOLECCOB C AOCTUNKEHNEM HAUNYYLINX PE3YIbTATOB.
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ARTYAJIbHbIE HATTPAB/IEHINA
[MOBBILUEHWA 2ODPEKTUBHOCT U
YINPABJTERWNA TTPEANPUATUEM

BanreHxunH PayaH bepmkosuy
KazaxctaHCKo-bpuTtaHCKkni TexHnuecknin yHmsepcuteT, Anmatbl, KazaxcTaH

B coBpemeHHbIX YCA0BMAX PbIHOYHOW SKOHOMMWKM B OCHOBE YCMELWHOM AeATeNbHOCTU
Ntob0oM KOMMNAHWUM B HALLIE CTPaHE NEeXMT NOBblLeHNe 3GPeKTUBHOCTM ynpasaeHua. CyuiectayeT
MHOXeCTBO CcnocoboB NOBbIWEHUA IPPEKTUBHOCTM MeHeaKMeHTa. Mx obbekTamu moryT
BbICTYNaTb PYKOBOAMTENb, NYHbIE U NPOdECCMOHANbHbIE KavyecTBa YNPaBNEHLEB, 31eMeHTbI
ynpaB/ieHYecKom aeAatenbHoCTU. PaboTa B obnacTn nosbiweHWA 3GGEKTUBHOCTU yNpaBieHNA
opraHu3aumm MoxeT ObiTb HayaTa ¢ Ntoboro ee anemeHTa, T. €. C Hanbonee akTyaNbHOro ANA
npeanpmaTa. HeobxoAMMO TONBbKO YUYnUTbIBATb B3aMMOCBA3b 3/1EMEHTOB CUCTEMBI YNPaBAEHMA
apyr ¢ apyrom. Myt nosbliweHmA 3GGEKTUBHOCTH YNPaBAEHNA NPEeANPUATUA YCNOBHO AENAT Ha
BOCEMb rpynmn:

1) COBEPLIEHCTBOBAHME CTPYKTYPbI YNpaBaeHns NpeanpuaTnA HanpasaeHo Ha ee
MaKCMMaibHOE YNPOLLEHWNE, AeLLeHTPaNM3aLmMIo, pacnpeaeneHne n onpegeneHne NoaHOMOUYNN
COTPYAHUKOB YNpPaBAEHMA C y4eTOM TpeboBaHMI K KBaAMPUKALMM M INYHBIM KayecTBaMm;

2) pa3paboTka CTpaTernuM pasBUTMA NPeanpuATMA Ha OCHOBE aHa/M3a ee
[eATeNbHOCTU, OLLEHKM CU/bHBIX M CNabblx CTOPOH, BbIpaboTKa Gnaocodum, KOHUENLMM, MUCCUM
W NONUTUKN NPEANnPUATUS;

3) pa3paboTka M BHeapeHne UHOOPMAUMOHHOM CUCTEMbI KOMMAHWK, KOTopas
[OMKHa obecneunBatb 3OPEKTUBHYIO KOMMYHMKAUMOHHYKO CBA3b MENAY COTPYAHUMKAMU U
noapasaeneHuamm;

4) BHEAPEHME CUCTEMbI MPUHATUA M Pa3paboTKM ynpaBAeHYECKMX PEeLIEHUN,
npasua 1 npoueayp ynpasaeHus, CUCTEM CTUMYIMPOBAHUA U MOTMBALMMK;

5) pa3paboTka M BHeApPeHME CUCTEMbI HEMPEPbLIBHOMO NOBbIWEHWS KBaMdUKaLUM
COTPYAHMKOB Ha OCHOBE 0by4YeHMA, NePenoaroToBKM, Pa3BUTMA MHULIMATUBLI, TBOPYECTBA;

6) pa3paboTka anroputma, pernameHTa wWAM  cuctem noabopa, 0byyeHus,
aTTecTauMM WAW OUEHKM PYKOBOAALWErO MepcoHasna KOMMaHWKM, NaaHMpoBaHWE Kapbepbl
pyKOBOAMTENEN, MPUMEHEHWE CTUAA PYKOBOACTBA, aAEKBAaTHOrO BHYTPEHHWM W BHELIHWM
dakTopam, BO3AENCTBYIOLIMM Ha OpraHM3aumio;

7) npuMeHeHne Haunbosee 3PpPeKTUBHLIX MeToA0B noabopa nepcoHana, ero
OoLEeHKN, popmMmmnpoBaHne PaboTocnocobHOro, COBMECTMMOrO CoCTaBa PaboOTHUKOB, co3daHue
MaKCMMaNbHO 61aronpUATHONO COLUMaNbHO-NCUXONOTMYECKOTO KAMMATa;

8) paboTa MO CO34aHWMIO KyNbTypbl OpraHu3aumu, BblIpabOTKE COBMECTHbIX
LLeHHOCTEeN, NPU3HABaEMbIX U 0406PAEMbIX COTPYAHUKAMM.

PaccmoTpum 6onee [feTasbHO HeEKOTOpble M3 NyTeil noBblleHUA 3GEKTUBHOCTH
MeHeaKMeHTa. B coBpemMeHHbIx ycnoBuax Ana 3GGeKTMBHOCTM ynNpaBAeHYeCcKoro npouecca
HeobxoaMMmo, 4Tobbl Nt0OOM MeHeKep He TONbKO MMen ryHboKMe 1 Pa3HOCTOPOHHME 3HAHKS,
HO M OT/NIMYaNCA OMEepaTMBHOCTBIO W AeN0BUTOCTbIO, 061aZan YyBCTBOM HOBOrO, MOCTOAHHO
NPOABNAN UHULMATUBY.

Ha pa3sutme adpdeKTMBHOCTM TPYAOBOM AeATeNbHOCTM PaBOTHMKA, B TOM Yncie 1 B chepe
YyNpaB/ieHNA, MOMKHO BO3AEMNCTBOBATb. BaKHbIM CTUMYAOM  KBa/NMOUKALMOHHOINO pPoCTa
pyKoBOAALEro paboTHMKA W pPasBUTMA €ro  WHUMUMATUBLI ABAAETCA CUCTeMaTUM4ecKoe
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NpoABMKeHMe No cnyxbe. MeHeaxep AOMKEH TBEPAO 3HATb, YTO BOMPOC O €ro NPOABUNKEHUN
NOANEKMNT 006A3aTEeNIbHOMY NEPUOANYECKOMY pacCMOTpeHUto. O4HAKO 3TO NPOABUKEHNE byaeT
3aBMCETb BO MHOTOM OT TOTO, KaK OH MOBbIWAET AEe10BYH0 KBAMDUKALIMIO, HACKO/IbKO aKTUBEH B
pabore.
MpoABUNKEHNE MEHEAKEPOB MOXKET OCYLLECTBAATLCA B pOpMeE:

—nepemelleHna B paMKax TOW Ke [O/KHOCTHOM KaTeropMm W pasmepoB 3apaboTHOM
NAaTbl, HO C PACLUMPEHNEM BbINMONHAEMBbIX GYHKLMIA;

—noBblWeHNA 3apaboTHOM NnaTbl 6€3 NOBbIWEHMA B AO/IKHOCTY;

—MNPOABUKEHMA €ro Mo CTyNeHAM A0/KHOCTHON NeCTHULbI.

PocTy 3pPEeKTUBHOCTU MEHEANXMEHTA CNOCODOCTBYET CMCTEMA NOBbILWEHNS KBaANPUKALMM
C OTpbiIBOM M 6e3 oTpbiBa OT NMPOM3BOACTBA. [OBbIlEHWE KBaAMOUKALUMM HaMpaBAeHO Ha
COBEpPLUEHCTBOBAHME U yraybieHme 3HaHNM, YMEHUN U HAaBbIKOB PAabOTHMKA B KOHKPETHOM BMAE
[esTenbHOCTU.

CTMMYAMpPYIOLLAn PO/ib B NMOBbIWEHUN 3OGEKTUBHOCTM TPy/Aa PYKOBOAALMX PAaBOTHUKOB
BbINOMHAET WX nepuoamyeckas atrectaums. OCHOBHaA UEeNb aTTecTauym — BbIABMTb, Ha YTO
CnocobeH TOT UK MHOM PabOoTHUK, Yero OH 3acNy*K1BaeT. Ho Npu 3TOM NPOABAAETCA U ee BTOPan
CTOpOHa. YyBCTBO OTBETCTBEHHOCTM Nepes NPeACToALWel aTTecTaumer nobykaaeT meHeaKepa
K 6onee NONHOMY MCMOb30BAHMIO CBOMX CNOCOBHOCTEN, K AOCTUNKEHUIO YHLWINX PE3YbTATOB B
TpyAe.

OfHMM 13 Hanbonee BarKHbIX NyTel NoBbILEeHNA 3GGEKTUBHOCTM YNPaBAEHNA CHUTAETCA
aKTMBHAA NOAAEP’KKa HOBATOPCTBA B oOpraHmsauuu. Co3gaHWe M NOALEP:KKa aTtMocdhepbl
TBOPYECKOrO NMOMCKa — NpAMasn 3aZa4a pyKoBoaUTeNen KOMNaHWK.

dakTOpamuy,  NOAAEP)KMBAIOWMMKM  HOBATOPCTBO,  CUYMTAKOT:  NpeaoCTaBNeHue
Heobxoammor ceoboabl Npu pa3paboTke HOBLIECTBA, obecneyeHne HOBAaTOPOB HEOHXOANMMbIMM
pecypcamn n 0bopyaoBaHWEM, MOAAEPXKKA CO CTOPOHbI BbICWEro PYKOBOACTBA; BeAeHWe
ANCKYCCUIM No obMeHy naeamu; nopnepaHne 3GPeKTUBHbBIX KOMMYHWUKAUM C KOMEeramu,
APYTVMMW NOAPA3AENEeHUAMM, BY3aMM U BHEWHUMUM HAYYHbIMM OpraHu3aumamu; yrnybnexnue
B3aMMOMNOHUMAHMA MeXAY PaDOTHUKaMMU.

OfHMM ¥3 Hanbonee AeWCTBEHHbIX NMyTel NoBblleHUA 3QDEKTUBHOCTU yNpaBAeHMA
ABNAETCA MoTMBaUMA. MoTMBaUMA — CTUMY/IMPOBAHME K AEATENbHOCTU, NPoLecc NobyxaeHMA
ceba n apyrnx K paboTte, BO3AENCTBME Ha MOBeAeHME YenoBeka ANA AOCTUKEHWUA JINYHBbIX,
KOJITEKTMBHbIX M OOLLECTBEHHbIX Lenekn.

CyuiecTByeT onpefeneHHaa cucTemMa MOTMBOB K Tpydy. B Hee BXoAsT MOTMBBI:
coaepaTenbHOCTM Tpyda, ero obUEecTBEHHOW MOMEe3HOCTM; CTaTyCHble, CBs3aHHble C
0bULECTBEHHBIM  MPWU3HAHWMEM  MAOAOTBOPHOCTM  TPYAOBOM  AEATENbHOCTW;  MOMyYEeHUS
MaTepuanbHbIX 61ar; OpUEHTUPOBAHHbIE Ha ONpPeaeNeHHY MHTEHCUBHOCTbL PaboThl.

OZHOM M3 OCHOBHbIX 33434 MeHeayKepa 418 NoBblWeHWA 3GOEKTUBHOCTM yNpaBAeHMA
ABNAETCA onpeaefeHne MOTMBOB AEATENbHOCTM KaXKAOro COTPYAHMKA WM COrnacoBaHMe 3TUX
MOTWMBOB C LIeSIAMM NPeanpUuaTms.

BaxkHyto posnb B obecnedyeHnn 3dPEKTUBHOrO ynpaBieHUs UrpaeT AenernpoBaHue,
KOTOpoe 03HayaeT MopyyYeHue BbINOJAHEHMA  OMpedeneHHbIX 3a4ady  MOAYMHEHHbIM.
MpenmyllecTBaMm AenermpoBaHma ABAAIOTCA:

- BbICBODOXAEHME PYKOBOANTENA A5 BbINOJHEHMA Hanbosiee BasKHbIX PaboT;
- paclwnpeHmne obbema BbIMOHAEMbIX OpraHMU3aLmMen 3a4aHni;
- PasBUTME Yy  MNOAYMHEHHbLIX  WHUUMATUBHOCTM, YMEHMA U  HABbLIKOB,
npodeccMoHanbHOM KOMNETEHLMM;
- pacWwmpeHmne ypoBHA NPUHATUA peLleHni.

MeHezxepy cnefyeT NOMHUTb O TOM, YTO AeNernpoBaHne 3a4aHuUi U NOJHOMOYUI He
0CBODOXK/aeT ero 0T OTBeTCTBeHHOCTW. [enernpoBaHne — 370 He cnocob
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YWTW  OT OTBETCTBEHHOCTM, a GOpPMa pasAeneHua ynpaBaeHYeCcKoro TpyAa, No3BOAAOWAA
NOBbICUTb ero apPEeKTUBHOCTb.

OdPEKTMBHOCTL  MAM  HEIPPEKTUBHOCTb  YMNPABAEHUS B 3HAUYMTENIbHOM CTEMneHu
onpeaenaeTca opraHM3aLMOHHON CTPYKTYPO MeHeAXMEHTa Ha npeanpuaTin. OT NpaBMIbHOIO
BbIOOpPa OpraHM3aUMOHHON CTPYKTYPbI 3aBMUCAT ObICTPOTA M SKOHOMMUYHOCTb NMPUHATUSA PELLEHWI,
Pe3yNbTaTMBHOCTb BbINO/HEHWA MOCTAaBAEHHbIX PYKOBOACTBOM 3afay, a, CAef0BaTesbHO, M
obuwan apdeKTUBHOCTb MEHEAMXMEHTA Ha NPEANPUATUN.

[na nosblilweHnA 3GHEKTUBHOCTM yNpaBAEHMA NPEANPUATUIO MOXKHO BHECTU KaKMe-1nmbo
M3MEHEHMA B CYLLECTBYIOLLYIO CTPYKTYPY YNPaBAEHUA UM NMOSHOCTbIO U3MEHNUTDL ee.

OpraHu3auMoHHaa CTPyKTypa GOPMUPYETCA, KaK MpaBuao, C y4eToM crneupdukn u
MacwTaboB  AeATenbHOCTM  MNpeanpuATMA,  KOMMYecTBa  PbIHKOB  cObiTa,  pasmepa
ynpaB/ieHYecKoro wrata v T. A. [lpouecc AeNeHWa OpraHM3aumm Ha oTAesbHble 6/10KM,
CBfA3aHHble C OPraHM3aUMOHHbIM BblaeneHMem M o0bocobneHMem rpynn CAOXKHbIX paborT,
Ha3blBaAOT AenapTaMeHTM3aumMen.

B HacToAulee Bpems CyWECTBYIOT CAeayloline BUAbl OpPraHM3auMOHHbIX CTPYKTYP
ynpasneHua:

1) NNHeWHan AenapTaMmeHTM3aumA = XapaKTepuayeTcs NPOCTOTOW,
OAHOMEPHOCTbIO CBA3EM (TONbKO BEPTMKA/bHblE CBA3WM) M BO3SMOXKHOCTbIO CaMOyMpaBieHMA;
a¢pdEeKTMBHA MNPU BbIMNOSHEHUM OpraHM3auMen OAHOTUMHLIX paboT 6e3 anddepeHuUMaLUn
CNeunanncToB (Hanpumep, B HM30BbIX MPOWM3BOACTBEHHbLIX 3BEHbAX, CEMEMHOM M MasoM
busHece N T. 4.);

2) bYHKUMOHaNbHAA AenapTaMeHTM3aumMa — NPOoLecc AeNeHUA opraHM3aumm Ha
OTAE/NbHbIE 3N1EMEHTbI, KaXKAbli M3 KOTOPbIX MMEeT CBOK YeTKO onpeaeneHHyt 3adadvy U
06A3aHHOCTU. Lenecoobpa3HO MCNONb30BaTb B OPraHM3auUMAX, BbIMYCKAOWMX OrPaHNUYEHHYO
HOMEHKNATYpPy NPOAYKLMM, AEACTBYIOWMX B CTaOUNbHbIX BHELIHWX YCNOBUAX;

3) [enapTameHTM3aumMa no npoaykTy (npoayktoBasa) — BblaenatoTcs 610KMK,
CBSi3aHHblE C NPON3BOACTBOM M peanm3aLmein Kakoro-nmbo NpoayKTa;
4) MO TaKOMY e MPUHLMNY CTPOMTCA AenapTaMeHTU3aLmMa no noTpedbuTento 1 no

PbIHKY: TpynnupoBaHMe paboT OCyLLecTBAAETCA BOKPYr KOHEYHOro nortpebutena wam B
OTHOWEHUN  reorpadmyeckMx M OTPACAEBLIX  PbIHKOB  MPOWM3BOACTBA WM MPOAANXK
(TeppuTOPUAbHbBIE OTAENEHMA KPYNHON KOMMaHNK);

5) TpaAMUMOHHAA AenapTameHTM3aums OCHOBaHa Ha KOMOMHAUMU NIUHENHOW Wt
dYHKUMOHANbHOM  AenapTameHTU3auUmm;, OCHOBOM 3TOM  CTPYKTYPbl ABAAIOTCA /IMHENHble
noApasfeneHus, OCyLLeCcTBAAWME B OPraHM3aL MM OCHOBHYIO paboTy 1 obCnyKMnBatoLLne mx
cneumanmsnpoBaHHble yHKLUMOHANbHbIE NOAPa3AeeHNs,;

6) [EeBU3MOHANbHAA  OpraHu3aumMa  —  COYeTaHue LLeHTPaIM30BaHHOrO
NNAaHUPOBAHMA  HaBepxy W  [eUEeHTPaNM30BaHHOM  [AeATeNbHOCTM  MPOM3BOACTBEHHbIX
oTaeneHuit; 3dPeKTMBHaA B YC/IOBMAX  MHOrO  MPOAYKTOBOrO  MNPOM3BOACTBA  WMAU
MHOTOHALMOHA/IbHbIX KOMMNAHMAX C 60/bLION TEPPUTOPMATIbHOM Pa30bLLIEHHOCTbIO;

7) MaTpUYHaa opraHM3aums KomMOWHauMA QYHKUMOHANbHOTO M MNPOAYyKTOBOTO
noaxonos, rae QyHKLUMOHaNbHAA 4YacTb MaTpuLbl OTBETCTBEHHA 3a obecneyeHue paboThbl
cneunduKaumamm, TeXHUYECKMM PYKOBOACTBOM WM T. A., a MNPOAYKTOBaa — OTBeYaeT 3a

BbINO/NHEHWE pPaboTbl, yNpaBieHMe U OLEHKY Pe3yibTaToB, BbIMOAHEHWEe paboumx onepauui,
OOCTUNKEHNE Lenewn.

MaTpuyHble opraHM3aLMn CO34atTCA B TOM C/ly4ae ec/iM CTpaTerns cosgaHa ¢ yrnopom
Ha MOJIlyYeHMe BbICOKMX Pe3y/bTaToB MO DO/bLIOMY KOAMYECTBY MPOEKTOB B 00/1aCTU BbICOKMUX
TEXHONOTUN.

Bbi6Op ONTMMA/IbHOM OPraHN3aLUMOHHON CTPYKTYPbI B 3HAYUTENbHOM CTEMEHW MNOBbIWAET
90 DEKTMBHOCTb MEHEAKMEHTA M Pe3y/bTaTbl AeATe/IbHOCTM OpraHM3aLUyMmn B LLe/IOM.
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B neATeNbHOCTM NpeanpuATUA CYLLECTBEHHYO POb UIPatoT MHGOPMALMOHHbIE CUCTEMDI,
obecneunBatoLime KOMMYHUKALMOHHbIE CBA3N MeXAy COTPYAHUKAMMU U NOAPa3AEeNEHUAMM.

MNpn  dopmmnpoBaHnun  3PPeKTUBHON  MHDOPMALMOHHON  CUCTEMbI  OpraHm3aumm
MCMNONb3YIOT Pa3/inyHble cnocobbl, HO HEOBXOANMMO NOHMMATb, YTO TO/IBKO CUCTEMHbIN NOAXOA, K
NHbOpPMaLMOHHOMY 0BMEHY MO3BONT TMHKO YyNPaBaaTb PaboTo KoOMMNaHWK.

CywectsyeT 6osbluoe pa3Hoobpasne nytel M MeToA0B CTUMY/IMPOBAHMA POCTa
30DEKTMBHOCTN  MEHEeMMEHTA, KaXAbld M3  KOTOPbIX OPWMEHTMPOBAH Ha  KaKylo-TO
onpeaeneHHyto 061acTb AeATENBHOCTU OpraHM3aLmK.

MoBbICUTb 3GPEKTUBHOCTL YNPABAEHUS MOMKHO TaKMKe, UCMOb3yA Pa3INYHbIE METOAb
BO3/EMCTBUA HENOCPEACTBEHHO Ha MeHeAXKepa: NOBbIWEHWE KBaMOUKaUMK, AONONHUTENBHOE
obpasoBaHuMe, pOCT MOTUBALMM U T.A4,

Kaxkpoe npeanpuatMe CcamoCTOATENIbHO pellaeT BOMPOC O Bblbope MeToAoB
CTUMYANPOBaHMA pocTa 3PPEKTUBHOCTM MEHEAKMEHTa, B 3aBUCMMOCTM OT 0COBEeHHOCTU
NeATeNbHOCTU M 0CODEHHOCTEN CYLLECTBYIOLLEN CUCTEMbI YNIPaBAEHMA.

Takum 06pasom, KarkaomMy PYyKOBOAUTENO HEObXoAMMO CO3HaBaTb, YTO HamMbo/bLIas
3QPEeKTUBHOCTL YNpaBAeHYECKON AeATEeNbHOCTM AOCTUIAeTCA B TOM C/lyYae, eC/IM UCMONb3YHOTCA
Pa3NINYHble METOAbI B KOMMNEKCE, MPW 3TOM OHM OPUEHTUPOBAHbBI Ha LLe/IN U CTpaTerMm pa3suTus
opraHm3aumm.

Oco3HaHWe npobaembl COCTOMT B YCTAHOBNEHMM aKTa ee CyLlecTBOBaHMA MO
pe3ynbTaTaM KOHTPONA AeATeNbHOCTM UAM  UCCNeA0BAHMA  PbIHOYHBIX BO3MOMHOCTEMN.
Mpobnema, AOCTUTWAA onpeaeNeHHON OCTPOTbI, TPAaHCGOPMMUPYETCA B MOTUB ANA AeATENbHOCTU
opraHusauum 1 ee meHeaepos. CTPYKTypupoBaTb Npobaemy No3BoaAeT NPoLecc NoCTPOeHUA
nepesa npobnem. [lepeso npobaem NprBeaeHO Ha PUCYHKe.

He-cooTEeTCTERE TeMIIOEPOCTA TIPOJAH B
HATYVPATEHOM H CTOHRMOCTHOM ERID A JHeHHE -
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Mo pesynbTaTam paboTbl MO BbISBAEHUIO Npobnembl, nepen npeanpuaTnem Obina
NOCTaBAEHA LEeNb — yBENMYNUTL 06BEMbI CObITa NPOAYKLMM U CHU3UTb TEKYYECTb KaZPOB, a TaKKe
CHU3UTb AeOUTOPCKYIO 33 0/15KEHHOCTb.

B uenom, ocHoBHas npobnema CHUXKeHne 3PPeKTUBHOCTM NPOJaXK CBA3aHa C
nepecTporkon crtpaternm GUpmMbl. B pamkax pelleHmna aaHHOM npobiembl MOXHO BblAENUTb
HeCcKo/IbKO HanpasBaeHui ee pelleHna. C 0AHOM CTOPOHbI, 3TO U3MEHEHWE METO/L0/10TMYECKOTrO
noaxoda K OpraHM3aumu cayKbbl MapKeTUHra Ha npeanpusTn. A C ApYyror CTOPOHbI, 3TO



Proceedings of the 12th International Scientific Conference

M3MeHeHWe BANAHUA YeNoBeYeckoro GakTopa Ha pelleHne npobaemsbi.

AHaNN3 BHYTPEHHEN N BHELIHEN cpedbl — 3TO O4eHb BaKHbIM AN BblpabOTKM cTpaTermm
OpraHM3auMm U OYeHb CAOMKHbIM npouecc, Tpebyouwmii BHMMATENBHOIO OTC/EXKMBAHWSA
NPOUCXOAALLMX B CPee NPOLLECCOB, OLEHKM GAaKTOPOB M YCTAaHOBAEHMA CBA3N MEXKAY GaKTopamm
M TEMW CUNBHBIMW U CNabbiMW CTOPOHAMM OPraHN3aLMK, @ TaKKe BOSMOXKHOCTAMM U yrpo3amu,
KOTOpble 3aK/t04YeHbl BO BHellHen cpeae. O4eBUAHO, YTO, HE 3HAs, YTO MPOMUCXOAMNT BO BHELLIHEM
OKPYKEHNWN N He pa3BMBasA CBOW BHYTPEHHWE KOMMETEHTHbIE CTOPOHbI, KOMMAHWA O4eHb CKOPO
HaYHET TePATb KOHKYPEHTHOE NMPEUMYLLLECTBO, @ 3aTEM MOXKET NMPOCTO MCYE3HYTb C PbIHKA.

Bo-nepBbIx, B X04€e NPOBEAEHMA aHaIM3a AMHAMMKN, COCTaBa M CTPYKTYPbl MCTOYHMKOB
dopMMPOBaHMA KanuTana M ero pasmelleHns Oblo onpeaesneHo, YTO NpeanpuaTMe Kak Ha
Hayano, TaK M Ha KOHEeL, Nepnmoaa MMENO «ErKyt» CTPYKTYpPYy aKTMBOB; NMPW 3TOM CTPYKTypa
0DbOpOTHbIX aKTUMBOB CPOPMMPOBAHA 33 CYET JEHEXKHbIX CPeACcTB, 3anacoB W AebUTopcKoM
3aZ10/13KeHHOCTM. Kpome TOoro, BO3pocsia CTOMMOCTb KakK BHEODOPOTHbIX, TaK M 0DBOPOTHbLIX
aKTMBOB. YTO KacaeTca MaccMBOB, TO Ha KOHeL, Nepuoa WM3MEHWNOCb COOTHOLLEHME
COOCTBEHHbIX WM 3aeMHbIX CPeACTB, B MO/Ab3y MNepBbIX (MX O0NA B CTPYKType MNaccMBOB
yBE/MUYMNACk), YTO CBMAETENbCTBYET O ONaronpuMATHOM TeHAeHUMW. KpaTKocpouyHble
o0bn3aTenbCcTBa B aBCONOTHOM M3MEHEHNMN YMEHBLLWNCD, 3@ CHET CHUXKEHUA OTAE/bHbIX CTaTel,
TaKMX KakK 3a40/1KeHHOCTb Nepes, NepcoHaoM OpraHM3aLmm n NpoYnMm kpeamntopamm. O4HaKo
3HAYMTEeNbHO pPacTeT 3aJ0/IKEeHHOCTb MO Hanoram u cbopam, YTO CBUAETENLCTBYET O
HEeBbINONHEHWW NPeANPUATMEM CBOMX 00A3aTENbCTB NEpPes rocy/1apCTBOM.

Bo-BTOpbLIX, B XO4€e NPOBeAEHUA aHanM3a IMKBUAHOCTM HanaHca HblN0 BbIABAEHO, YTO Ha
Ha4Yano nepuoda Yy YCNOBHOro npeAnpuaTua Habnwganca HegoCcTaTok Hanbonee NMKBUAHBIX
aKTMBOB ANA MOKPbLITUA Hambonee CPoOYHbIX 06A3aTENLCTB, UTO CBMAETENLCTBYET O TEKYyLLEN
NMKBUAHOCTM BanaHca. Ho yKe K KOHLY Nepnoaa IMKBMAHOCTb CTana abCoNOTHOW B pe3y/bTaTte
yBEMYEHMA AEHEKHOM HAIMYHOCTM Ha CYeTax NpeanpUATUA.

[anee 6bln NpoBefeH aHanM3 GUHAHCOBOM YCTOMYMBOCTWU, KOTOPbIN BbIABWA, YTO Ha
Hayano nepuoaa NpeanpUATUE HAaXOAMNOCh B KPU3MCHOM COCTOAHMM, OAHAKO K KOHLY Nepnoaa
32 CYeT yBeAMYeHWA CODCTBEHHbIX CPEACTB, BbI3BAHHOIO POCTOM HepacnpeAeNeHHOW npubbinu,
YCTOMYMBOCTb CTana abCoMOTHOM.

Pe3tomMMpys BbllLECKa3aHHOE, MOKHO CAenaTb BblBOA, YTO €AMHCTBEHHO MPaBU/bHbIM
BapMaHTOM MoBeAeHMA KOMMAHUM AN AOCTMXKEeHUA  3GDEKTMBHOrO  AO0ATOCPOYHOro
OYHKUMOHMPOBAHMA M YCMELWHOro  Pa3BUTUA  YAENAETCA  MOBbIWEHHOE  BHMMaHMWe
OCYLIECTBNEHMIO aHaAM3a BHELWHEro W BHYTPEHHErO OKPYKeHWs. ITo noapasymeBaeT
npoBeAeHNe KOMMIEKCHOTO aHann3a, KOTOPbI MOXeT ObiTb MpPoOBeAeH C WMCMNO/Jb30BaHMEM
BblLLUENEPEUYMCIEHHBIX METOAMK, KOTOPbIM AaeT [AO0CTAaTOYHO SACHOEe W 0BbEKTMBHOE
npeacTaBfeHne O KOHKYPEHTHOM MOIOKEHWUM KOMMNAHUK. TONbKO MPU 3TOM YCIOBUM MOMKHO
paccumMtbiBaTb  Ha  3QDEKTUBHOCTb  MPUHMMAEMBIX  CTPATEMMYECKMX W OMNepaTUBHbIX
yNpaBAeHYECKMX PeLLIEHUN.
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MAHFBICTAY OB/1bICbIHbIH AAMYbIHA
MEMJTEKETTIK BACKAPYb! LIN®P/IBIK
TPAHCOOPMALMAAYABIH SCEPI (2020~
2025 HHK.)

BANAHUE LLIMSPOBOM TPAHCOOPMALMU TOCYAAPCTBEHHOIO YMNPAB/IEHUA HA PA3BUTUE
MAHIUCTAYCKOW OBJ/IACTM (2020-2025 IT.)

THE IMPACT OF DIGITAL TRANSFORMATION OF PUBLIC ADMINISTRATION ON THE DEVELOPMENT
OF MANGYSTAU REGION (2020-2025)

Abaucnamynbl Acet

MarmcTpaHT To66l MHIMY-24, Ll EceHOoB aTbiHAAFbl KAaCMUii TEXHONOTMANAP KIHE
NHXUHUPUHT YHUBEPCUTETI, AKTay K.

CaybetoBa bnburynb CynemmeHoBHa

3.r.K accou.npodeccop (AOUEHT) FbINbIMU KeTEKLLI

AHHOTAUMA

MemnekeTTik backapyabl umMdpablk TpaHchopmaumanay — KasakctaH PecnybamKacbiHbIH,
Heri3ri cTpaTernansik, 6acTamanapbiHbiH, 6ipi 6oabin Tabblnagbl. ON MEMIEKETTIK KbI3MEeTTepPAiH,
TUIMAINITIH apTTbipyFa, Cbibanaac sKEMKOP/bIKTbl TOMEHAETYre aHe SHipAepAiH, a1eyMeTTiK-
3KOHOMMKANbIK  AaMyblH  XejaengeTtyre  OafblTTanfaH.  DKOHOMMKAAbIK — ©CiMi  KOFfapbl
aHepreTMKanblK pecypctapra 6ain MaHsbicTay ob/bichbl UmMdpaaHablipy YAepicCiHAe epeKlle OpbIH
anaapl.

Makanaga 2020-2025 xbingap apanbifbiHAa MaHfbicTay 00AbICbIHAA MEMIEKeTTIK
H6ackapyfa UMOPAbIK TEXHONOIMANAPAbl EHri3yaiH AMHAMMKAcbl TanAaHfaH, COHAAM-aK OCbl
e3repicTepaiH, MeEMIEKETTIK KbI3MeTTepAiH, canacblHa, SKOHOMMKA/bIK AaMYyfa XKaHE XaNblKTblH,
2N1eYMETTIK a/-ayKaTblHa ocepi OafanaHfaH. 3epTTey HOPMATMBTIK-KYKbIKTbIK KyY*KaTTappbl,
SKIMAIKTEPAIH CTAaTUCTUKANbIK AEPEeKTepiH, MEeMEKeTTIK KbI3MEeTWiep MeH a3amaTTapAblH
(n=350) cayanHama HaTUKeNepiH Tanaay HerisiHae XKyprisinreH.

MaHsfbicTay 00/bICbIHAA INEKTPOHAbIK YKIMET KyMenepiH, 3NeKTPOHAbIK cayaaHbl, aybi
Wapyalblablfbl MeH 6inim 6epy cananapbiH LMPPAAHALIPYAbl KAMTUTbIH 47 ipi UMdPAbIK *Koba icke
acblpblafaHbl aHblkTandbl. OHAAMH KOPCETINETIH MEMAEKETTIK KblameTTepdiH, yaeci 2020 Kbibl
23%-paH 2025 xbinbl 88%-Fa AeniH eckeH, byn opTalla pecnybanKanbiK KepceTKilTepre cankec
kenegi. Undpnbik TpaHchopMaLmaHbIH 3KOHOMMKaNbIK acepi 2020—2024 xbingap apanbiFbiHaa
42,7 mnpa, TeHre aen 6afanaHapl, OHbIH, ilWiHAE OIOAKETTIK WbiFbiHAAPAbl YHemaey (13,2 mapa,
TeHre), MHBecTUUMAnapapl TapTty (28,5 mapa TeHre) kaHe cbibalinac »KemMKOopP/blK UHAEKCTePiH
TOMEHAETY KaMTbI/IFaH.

[ereHmeH, 3epTTey Kenbip Macenenepdi [e  KepceTTi:  XanblKTbiH — UMOPAbIK
CayaTTbI/IbIFbIHbIH, YKEeTKINIKCI3Air (aybln XaNKplHbIH, 58%-blHAa OHNAMH KbiI3MEeTTepAi nanaanaHy
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[aFablNapbl XOK), KaNla MeH aybla apacbiHAafbl UMOPAbIK anWwaKTblK, Kenbip weprinikti 6ackapy
opraHAapblHAA KapKblaaHAbIpy Tanwbiablfbl. LnubpnaHabipyabl xkeaenaety 60MbIHLWA YCbIHbICTAP
23ipneHai, onapapliH, iliHAe MHOPaKYPbINbIMAGI AaMbITY, KaapAapAbl 4aspaay KaHe eHipAiK KaHe
eprifikTi aeHrenaeri 6unik opraHaapbl apacbiHaafbl YAAECTipyai *eTinaipy 6ap.

TyriHAai cesnep: undpnblik TpaHcOOPMaLLMA, SNEKTPOHADIK YKIMET, MEMNEKETTIK BacKapy,
eHipnepai AambiTy, MaHsfbicTay 06/bICbl, UMPPAbIK CayaTTbiAblK, MEMJIEKETTIK KbI3METTep,
aKMapaTTbIK TEXHONOTMANAP

AHHOTALWMA

LndpoBaa TpaHchopmaumsa rocyaapCTBEHHOrO yNpaB/ieHMa cTana OAHOM U3 KIOYEBbIX
CcTpaTernyecknx uMHuumatme  Pecnybnmkm  KasaxcTaH, HanpaBAeHHOM Ha  MOBblWeHUe
30EKTMBHOCTN rOCYAAPCTBEHHbIX YCAYT, CHUMKEHWE KOPPYMUUM N YCKOPEHWUE COLMASbHO-
9KOHOMMWYECKOrO Pa3BMUTMA perMoHoB. MaHrmuctayckana 061acTb, Kak 3HEPropPecypPCHbIN PErMOH C
BbICOKMMM TEMMAaMM 3ISKOHOMMYECKOro pocTa, 3aHMmaeT ocoboe Mmecto B npolecce
umdbpoBM3aummn. B cTaTbe NpoaHaAn3MpoBaHa AMHAMMKA BHeAPEHUA LUMPPOBbLIX TEXHO/OMMIA B
rocyJapcrBeHHoe ynpasaeHne MaHrnucrayckon obnactm B nepuog 2020-2025 rr., ouUeHeHo
BANAHME 3TUX NPeobpa3oBaHMn Ha Ka4ecTBO rocyapCTBEHHbIX YC/YT, 3KOHOMMYECKOE pa3BUTME
M colmanbHoe Bnarononyvme HaceneHua. MccnenoBaHMe OCHOBAHO Ha aHa/M3e HOPMATUMBHO-
MPaBOBbIX  JAOKYMEHTOB, CTAaTMCTUYECKMX  [aHHbIX  aKMMaToOB, pe3y/abTaToB  OMpoca
rocyapCTBEHHbIX CAYMKallMx M rpaxkaaH (n=350). YcTtaHoBneHO, 4To B MaHrmucTayckom obnactu
peann3oBaHO 47 KPYyNHbIX MNPOEKTOB UMOPOBM3ALIMM, BKAKOYAIOLIMX BHEAPEHME CUCTEM
3N1EKTPOHHOr0 NPaBUTENbCTBA, 3/IEKTPOHHON TOProBAM, UMbPOBMU3ALMIO CENbCKOTO XO3AMCTBA U
obpaszoBaHMA. [Jons rocyaapCTBEHHbIX YCAYT, NPeAoCTaBAAEMbIX OHMAMH, yBenmMdYnnacek ¢ 23 % B
2020 ropay po 88 % B 2025 roay, 4TO COOTBETCTBYET CPEAHEPOCCUMMNCKMM MNOKa3aTeNaAM.
DKOHOMMYECKMn abdeKT oT umdpoBon TpaHchopmaumm oueHuBaeTca B 42,7 mapa, TeHre Ha
nepuoa 2020-2024 rr.,, BK/AOYaA 3SKOHOMUIO OloaxeTHbix cpeacts (13,2 mAapa TeHre),
npuBaedYeHne MHBeCTUUMI (28,5 MNpA TEHre) U CHUMKEHWE KOPPYNUMOHHbIX MHAeKCOoB. OAaHAKO
nccnenoBaHMe BbISBUNO M Npobnembl: HegocTaTouHoe obecnedyeHne LUMPPOBOM FPaMOTHOCTM
HaceneHua (58 % cenbCKOro HaceneHua He MMEeOT HaBblKOB PaboTbl C OHAAWH-yCAyramm),
LMDPOBOM pa3pbiB MeXKay rOPOAOM U CENbCKOM MECTHOCTblO, AedUUMT PUHAHCMPOBAHUSA B
OTAENbHbIX MYHUUMNANbHbIX 0Opa3oBaHMAX. Pa3paboTaHbl pekoMeHAaUMM MO  YCKOPEHMUIo
umdbpoBM3aLMM,  BKAKOYAOWIME  Pa3BUTME  UHPPACTPYKTYpPbl, MNOArOTOBKY  KaapoB MU
COBEpPLUEHCTBOBAHNE KOOPAMHALMM MeEXKAY OpraHamu BAACTU Ha PErnMoHasibHOM WU MECTHOM
YPOBHSAX.

Kniouesble  cnoBa: umdpoBad  TpaHChoOpmMaumsa,  SNEKTPOHHOE  MPaBUTENbCTBO,
rocyJapcTBeHHOe ynpaB/ieHue, pa3BuTME pernoHoB, MaHrucrayckaa obnactb, uMdpoBsasn
rPaMOTHOCTb, FOCYAaPCTBEHHbIE YCAYTU, MHPOPMALIMOHHbIE TEXHOI0TNM

ABSTRACT

Digital transformation of public administration has become one of the key strategic
initiatives of the Republic of Kazakhstan aimed at improving the efficiency of public services,
reducing corruption, and accelerating socio-economic development of regions. Mangystau
Region, as an energy-resource region with high economic growth rates, occupies a special place
in the digitalization process. The article analyzes the dynamics of implementing digital
technologies in public administration of Mangystau Region during 2020—2025, assesses the impact
of these transformations on the quality of public services, economic development, and social
welfare of the population. The research is based on the analysis of regulatory documents,
statistical data from akimats, and results of surveys of public officials and citizens (n=350). It was
established that 47 major digitalization projects have been implemented in Mangystau Region,
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including implementation of e-government systems, e-commerce, and digitalization of agriculture
and education. The share of public services provided online increased from 23 % in 2020 to 88 %
in 2025, which corresponds to regional benchmarks. The economic effect of digital transformation
is estimated at 42.7 billion tenge for the period 2020-2024, including budget savings (13.2 billion
tenge), investment attraction (28.5 billion tenge), and reduction of corruption indices. However,
the study identified challenges: insufficient digital literacy of the population (58 % of rural
population lacks skills to use online services), digital divide between urban and rural areas, lack of
funding in certain municipalities. Recommendations were developed to accelerate digitalization,
including infrastructure development, human resource training, and improved coordination
between authorities at regional and local levels.

Key words: digital transformation, e-government, public administration, regional
development, Mangystau Region, digital literacy, public services, information technologies

KIPICNE

MemnekeTTik backapyabiH Umdpabik TpaHchopmaumacel KasakctaH PecnybankacbiHaa XXI
FacbipAa XYprisifin }XaTKkaH aca MaHbI3/bl }aHe KeweHai pedopmanapabiH 6ipi 6oabin Tabblnaabl.
Mpe3unaeHT Kacbim-KomapT TokaeBTbIH 6acTamacbimeH By TpaHCchopMaLMA XanblKTbIH ©MIP Cypy
CanacblH ’KAKCApTy ’KoHe 3SKOHOMMKa/bIK Aamydbl KeAenJeTy VIUiH 03blK aknapaTTbiK
TexXHo/MorMANapAbl NanaanaHaTbiH TUIMAj, alblK XoHe a3amaTka bafaapfaHfaH MeMNeKeTTiK
H6ackapyabl Kypyfa bafbiTTansaH [1, 2].

MaHgbicTay 06/bicbl Ka3aKCTaHHbIH MeMneKeTTiK 6ackapybiH UmbpaaHabipy npougeciHae
epeKkle OopblH anadbl. OHip 3HepreTMKanblK CEKTOPAbIH, MyHail-ra3 eHepKacibiHiH »KaHe
Hanamasnbl aHepPreTMKaHblH JaMyblHa CYMEeHETIH SKOHOMMKAbIK 6CYy KAapPKblHbl ¥KOFapbl eNaiH, eH,
cepniHAi Aambin Kene »KaTKaH cybbekTinepiHiH, bipi peTiHae cunatTanagbl. CoOHbIMEH KaTap,
ayMaKTblH reorpadumanblK y3biHAbIFbI (LIaMameH 165 MbiH KM2) ¥aHe canblCTbipMasibl TYPAE CUPEK
Ke3aeceTiH xanblK (700 MbIHHaH acTaM. Ka/sia OPTanblKTapbiHAA WOFbIPAAHFAH ajaM) MeMIEKEeTTIK
6ackapyabl UMdpaaHablpy YWiH Kedeprinep e, MyMKiHAIKTep Ae »acanapl [3, 4].

3epTTeyaiH, e3ekTiniri bipHewe daxkTopaapmMeH aHbiKTanadbl. BipiHWIiAeH, MeMIeKeTTiK
H6ackapyabiH UMOPAbIK TpaHCchopMaLMAChl YATTbIK AaMy CTPaTerusacbiHbiH 6acbiMablifbl 60bIN
TabblNadbl XaHE OHbIH alMMaKTblK AeHrenae Tuimainirin Garanay ysaik Toxkipubenep meH
npobnemansik cananapAbl aHblKTayfa MYMKiHAIK 6epeai. ExiHWwigeH, MaHfbicTay 00AbICHI
umbpnaHablipyabiH BipKaTap MHHOBAUMANLIK »KobanapblH eHrisyge Kew 6actan Typ, Oy OHbl
backa eHipnep ywiH yari eteai. YwiHwineH, 2020-2025 xbingap keseHi "Undpnbik Kasakctan"
VATTbIK 6afaap/iamachiH KaHe oAaH KemiHri TpaHchopMaLmaibik bacTamanapibl eHrisydiH, CbiHK
Ke3eHiH KamTuabl, 6y anbiHFaH HaTUMXKenepai o6bekTUBTI baranayabl Tanan eTeq;.

3epTTey obbeKTici MaHfbicTay 00/1bICbIHbIH MEMIEKETTIK BacKapy MHCTUTYTTapPbl, UMOPAbIK,
TeXHO/IOTMANAPAbl €Hrisy npouectepi »aHe 2020-2025 xblngap KeseHiHAeri memaekeTTik
Kbl3ameTTep 60/bin Tabblnaabl.

3epTTey naHi-MemnekeTTik backapydblH UMPPAbIK TPaHCHOPMALMACIHBIH aMaKTbIK,
AeHrenaeri on1eyMmeTTiK-9KOHOMMKAJIbIK JaMyFa aCep eTy TETIKTepI, acepaepi meH GpakTopapsl.

3epTtTeyaiH, makcaTtbl-2020-2025 *bingap KeseHiHae MaHfbicTay 06/bICbIHbIH, AaMybiHa
MeMeKeTTIK backapyabliH, UMOPAbIK TpaHChOPMALMACBIHBbIH, 9cepiH KeweHai bafanay, TymiHAj
XeTicTiktepai, npobnemanbik 00/bICTapAbl  aHbIKTay KaHEe UuMPpaaHablpy NpPoLecTepiH
Kenennety KaHe oHTalNaHAbIpy 60MbIHLLIA YCbIHbIMAAP 33ipaey.

3epTTey MiHOEeTTepi:

1.¥nTTolK  Oafdapnamanap MeH CcTpaTervanapfa carkec MaHfbicTay 0ObICbIHAAFbI
LUMPPAbIK TPAaHCPOPMALMAHBIH, Ke3eHAepi MeH Ma3dMyHbIHA TapUXMU-CbIHW Tanaay *Kyprisy.
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2.MemneKkeTTiK 0OacKkapydblH, Herisri cexkTopiapbiHa (BU3HeCTI TipKey, MeMIeKeTTiK
KbI3METTep KepceTy, binim Oepy, AeHcaynblk cakTay) UMPPAbIK TEXHONOrMANAPAbl EeHri3yadiH,
TMimainirin 6aranay.

3.KapKbl/blK KepceTKilTepAai, TMIMAINIK KepCeTKIWTEPIH KaHe emip Cypy canacbiH Tangay
apKbINbl UMOPAbIK TPAHCHOPMALMAHBIH SKOHOMMKAbIK KIHE dNEYMETTIK 9CEePiH 6/1LEHI3.

4.Undpnblk cayaTTbiNblK, MHPPAKYPLINbIMABIK LWEKTEeYNep MKaHEe YMbIMAACTbIPYLLbIIbIK,
Macesienepai Koca anfaHaa, uMdbpnaHablpyabiH LEKTeYAePi MeH KedeprinepiH aHblKTay.

5.MaHsfbicTay 00/1bICbIHAA KOHE OHbIH, MYHULMOAANTETTEPIHAE MEMIEKETTIK BacKkapyabl
umdbpnaHablpy NpoLecTepiH OHTannaHAbIpy BOMbIHLLIA FbI/IbLIMU HETI3AeNTeH YCbIHbICTAP 33ipey.

O[ICTEP MEH MATEPUAJ1IOAP

3epTTey OpPHbI, MEP3iMI KaHe aaicTemeci

3eptrey 2024 KblnablH aKknaH-KasaH alnapbl apanbiFbiHaa MaHfbicTay 06/bIChIHbIH,
ayMarblH/a *KYprizingi. 3epTreyaiH caHabIK XaHe cananblk a4icTepiH bipikTipeTiH apanac agicteme
KONAaHbIAAbI.

[epeKktep Ke3aepi MeH maTepurangap

1.JepeKTi kKe3a€ep:

-KaszakcTtaH Pecnybnmkacsl MNpe3naeHTi meH YKIMeTiHIH, LndpabiK TpaHchopmaLma Typanbl
lwewimaepi

-MaHFbicTay 06/1bICbl SKIMiHIH, LbpaaHabipy Macenenepi sKeHiHaeri Kayablaapsl

-MaHsbicTay 06/bICbIHbIH, LIMGPAbIK TEXHONOTMANAP BacKapMmacbiHbIH ecenTepi

-OKIMAiKTIH DIOAKETTIK KyXKaTTapbl MeH Kapbl/blK ecentepi

-UndpnaHablpyabl peTTeNTIH HOPMATUBTIK-KYKbIKTbIK aKTinep

2.CTaTUCTUKANbIK AepeKTep:

-KP ¥ATTbIK CTaTUCTMKa BIOPOCHIHbIH, PECMW CTaTUCTUKA AePeEKTepI

-MaHFbicTay 06/1bICbl SKIMAITIHIH, LMPpAaHAbIPYAbl AaMbITY Typasibl AepeKTepi

-MeMneKeTTIK KbI3METTep KaHe 01apAbl YCbIHY KeHiHAer AepekTep

3.bacTankbl AepekTep (3epTTey cayanHamachl):

-MemneKeTTiK KbiameTwinepaeH cayanHama (N=180)

-MeMneKeTTiK KbI3MeTTepAi NainaanaHyllbl asamaTTapaaH cayanHama (N=170)

-Herizri  aknapaTtapmeH  cyxbat  (umbpnaHablpy  KeTeklinepi, AenapTameHT
anpektTopnapsbl) (n=15)

3epTTey aaicTepi

1.HopMaTUBTIK-KYKbIKTbIK ~ 0asaHbl  Tangay-umdpnbik — TpaHchopmaumara  KaTbICTbl
3aHHaMaHbl, Kaynblnapabl, OynpbiKTapasl 3epTTey.

2.KalTanama CTaTUCTMKaHbl Tanday-MemeKkeTTiK VYMbIMAapablH, PecmMu [AepeKkTepiH,
ecenTepiH eHAaey.

3. CayanHamanblk 3epTrey (CaHAablK aic):

-MemneKkeTTiK Kbi3MeTLinepre apHanfaH cayanHama (25 cypak): uMbpbik Kynenepai
eHrisyai 6aranay, KaHafaTTaHy, Kegeprinep

-A3amaTTapfa apHanfaH cayanHama (30 cypak): oHnanH-KbiameTTepai nanganaHy
Toxipubeci, uMdpbIK cayaTTbiNbIK AEHIeNi, KaHaraTTaHy

4. Cyxbat (cananbl agic):

-UndpnaHablpyablH,  Herisri  HaclibliapbIMEH  KOHE  MaMaHAApbIMEH  »KapTblian
Kypblabimabl cyx6aT (45-60 MUHYT)

5. Ictepai Tanaay (case study) — umbpnaHablpyablH, ViU CITTI *KOBACbIH erKen-Ternkemnni
3epTTey:

-*KepaiH aNeKTpoHAbIK Ti3inimi Kyheci

-MaHsbIcTay e-Kbl3meTTep NaaTdopMachl
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-binim 6epyai 6ackapyablH, MHTErpaunANaHFaH *Kyneci

6. Kap»kbl — WapyallblablK Tanaay-umppnaHabipyablH, SKOHOMUKA/bIK 9CEPIH ecenTey:

-OKiMLWIiNneHajipyai KbickapTy (agam-carar)

-brogxxeTTi yHemaey

-MIHBECTMUMANGP TaPTY

LepekTepai Tangay xaHe eHaey

CaHAblIK AepeKTep:

-CnaTTamarnblK CTaTUCTUKA (opTalla, CTaHA4APTThl aybITKY, Nakbi3aap)

-HKbingap 6oMbiHLWA KaHe alMMaKTap apacbiHAAfbl CabICTbIPMasbl Tanaay

-UmdpnaHabipy KepceTKiluTepi MeH 2/1eyMETTIK-9KOHOMMKA/bIK, HITUXKeNep apacbiHAafbI
KOppenaumsanbiK Tanaay

Cananbl gepekrep:

-Cyx6aT Mma3myHbIH Tanzay

-Herisri TakbIpbINTap MeH YAriNepai aHblKTay

- Case study HaTUKenepiH »Kannbinay

CTaTUCTUKANbIK MaHbI3AblNbIK AeHreli: p < 0,05

bafgapnamanblk Kacaktama: SPSS Statistics 26.0, Microsoft Excel, NVivo 12

HOTUME/EP YXOHE TANKbINTAY
Kecte 1. MaHfbicTay 0b6AbiCbiHAA MeMNEKeTTiK 6ackapyabl UMPPAbIK TpaHchopmaumanay
KeseHaepi (2020-2025 »K.)

KeseH, Koingap Herisri bactamanap IcKe acbIpy
MapTebeci

JanbIHAbIK, 2020 Lndpnbik cTpaTernsHbl a3ipney, Undpabik AaxTanabl

Ke3eHi TexHonoruanap backapmacbiH Kypy

Nudpakypbinibl | 2021- [epekTtepai eHaey opTanbikTapbiH (LIOA) 95%-fa aAKTanabl

MAbIK Ke3eH, 2022 cany, UHTepPHeT-MHOPaKYPbIAbIMAbLI AAMbITY

ynenik kezeH, | 2022— e-YKIMeT »KyMenepiH eHrisy, MemnekeTTiK 88%-Fa aAakTanapl

2023 CcepBuUCTEpAi MHTEerpaumanay

Ontummsauma | 2023— ManganaHywbl MHTEPENCTEPIH KeTinaipy, 75%-fa aaxkTanabl

Ke3eH| 2024 MObBUIbAI KOCbIMWANapPAbl AaMbITy

NHHoBaumaAnbl | 2024— MW eHri3y, yAKeH aepekTepai aHanntnkanay, | 45%-fa aaktanapl

K Ke3eH, 2025 NPOAKTUBTI KbI3METTEP

MaHgbicTay 00MbICbIHAG MEMAEKETTIK BacKkapyabl LMPPAbIK TpaHCchopMaLmanayapiH 6ec
Heri3ri Ke3eHi icke acbIpblaabl, 0apAblH, SPKANCHIChI *aAMNblYATTbIK JAaMy CTpPaTermacbiHa Callkec
kKengi. JanbiHabik KeseHiHae (2020) Uudpabik TexHonornanap backapmachl KYpbiibin, eHipaiK
LUMPPAbIK CTPATErMA 33IPNEH/A| }KaHe KONAAHbICTafbl Kyenep ayanTTeH oTTi. MHOPaKypbINbIMAbIK,
KeseHae (2021-2022) aknapaTTblKk-KOMMYHMKaLUMANBIK MHOPAKYPLIIbIM KeH, ayKkbIMAa AamMblabl:
AKTayna eki AepeKTepdi eHAey opTaablfbl CasblHAbI, aYbIAAbIK Kepaepae ONTUKaAbIK-TaLWbIKTbI
Xeni TapTbingbl, 6yn 98% engi mekeHae KeH, }OoNaKTbl MHTEPHETKE KOBKETIMAINIKTI KamTaMachl3
eTTi.
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Kecte 2. MaHfbicTay 0b/bICbIHAA iCKe acbipblifaH UmMdpaaHabipy *obanapbl (2020—2025 K.)

CekTOp Hobanap | KapKblnaHabipy Icke acbipy mapTebeci

CaHbl Kenemi (mnpa

TeHre)

DNEeKTPOHAbIK YKiMeT 12 8,3 100%-fa aaKTanabl
Binim 6epy 10 6,5 90%-fa aaxkTanabl
JeHcaynblK cakTay 8 5,2 85%-fa aAKkTanapl
"ep KaTblHacTapsbl 5 3,1 100%-fa aaKkTanabl
KIHe KaaacTp
Aybl/ WapyaLblNblfbl 7 4,8 78%-fa aAKTanapbl
TKLW (KoMMyHanablik, 3 2,1 72%-fa aaKTanapl
lapyaLlbl/bIK)
Cayna xaHe 2 1,9 95%-Ffa aAKTanapb!
KaCinKepik
bBapnblifbl 47 32,0 Oprta ecenneH 89%-fa adaKkTanabl

MaHsfbicTay 06abICbiHAA *annbl comackl 32,0 mapa, TeHre 6onatbiH 47 ipi undbpaaHabipy
»)obackl icke acbipbingpl. EH benceHai Typae umbpnaHabipbliFaH CEKTOP/Ap — SNEKTPOHAbIK,
YKIMET »kaHe 6inim 6epy, Oy yNTTbIK CTPaTernaAHbIH HacbiMAbIKTapblHA CalKec Kenes,.

Kecte 3. MaHfbicTay OOAbICbIHAA MEMIEKETTIK KbI3METTepaiH, OHAalH dopmaTtTa KepceTiny

AnHammKacsl (2020—2025 »xK.)

bl | HopmaTuBTIK akTinep OHnamH OHnamH KbiameT 2020 *KblAMeH
6oMbIHLIA KOIKETIMAI KbI3MeTTepaiH, | KepceTy canbICTbipFaHaa
KapacTblpblafaH KbI3MeTTep % opTala e3repic (%)
MeM/IeKETTIK (caHbl) Mep3imi
KbI3METTep CaHbl (KyH)

2020 | 342 79 23 12,5 —

2021 | 348 156 44,8 8,3 +21,8

2022 | 356 256 71,9 4,2 +48,9

2023 | 361 298 82,5 2,8 +59,5

2024 | 365 316 86,6 2,1 +63,6

2025 | 369 325 88,1 1,9 +65,1

OHnalH dopmaTTaFbl MEMIEKETTIK KbI3METTePAiH, KepceTKilTepi anTapablKkTal NporpecTi
kepceTTi. Erep 2020 »biabl TeK 23% KbI3MET OHAaNH KomkeTimai 6osca, 2025 Xbl/ibl Oy KepceTKilll
88,1%-fa xeTTi, byn KasakcTaH DolbiHWa opTalla KepceTKillKe calikec Keneqi (pecmu aepektep
6olblHLWa 92%). byn AereHimis, HOPMaTUBTIK akTiniep DOMbIHLIA KapacTbipblifaH 369 memaeKkeTTiK
KbI3MeTTiH, 325 Kbl3ameTi oHNalH dopmaTTa anblHybl MyMKiH. COHbIMEH KaTap, KbI3MET KepceTy
opTawa mepsimi 12,5 kKyHHeH 1,9 KyHre aeniH KbicKapabl, Oy azamaTTap MeH Kacinkepaepre
KbI3MET KepceTy canacbiH apTTbipadbl.
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Kecte 4. MaHfbicTay 00O/bICbIHAG MeMNEKeTTiK 6ackapyabl UMbpabIK TpaHchopmMaLmsanayabiH,

9KOHOMMKaNbIK acepi (2020—2024 xK.)

JKOHOMMKA/IbIK 3CEP KBPCEeTKILLi Kenemi (mnpa oCepaiH Kesi
TeHre)
MpouecTepai OHTanNaHAbIPYAAH 13,2 OKIMLLINIK WhIfbiHAAPAbI
BroaKeT YHEMI KbICKapTYy, WTaTTapab!
OHTannaHAabIpy
IT-cekTopfa TapTblaAFaH 28,5 UOO kypy, IT-komnaHuanapap!
nHBECTUUMANAP [aMbITy, MHHOBALMANBIK obanap
Cblibaltnac KemKopAbIKTbI 5,8 ABTOMaTM3aUMA HITMKECIHAE
TeMeHAEeTYAeH yHemaey 6roAKeT afblHAAPbIHbIH, KbICKAPYbI
LndpabiK SKOHOMUKAHbI 3,2 Bcy ycTiHaeri IT-cekTopaaH canbiK,
OAMbITYAaH KOCbI/IFaH CafblK, Tycimaepi
Tycimaepi
A3amaTtTap MeH BM3HEeCTIH yaKbITblH | 2,1 OHANalH Kbi3meTTepre ety
yHemaey (cakTanfaH yakbIT KYHbIMEH
ecenTenreH)
IT-MHAYCTPUACBIHAA *KaHA *KYMbIC 1,8 MaHa IT-mamaHgapAaH anblHFaH
OpbIHAAPbIH KYpPY KOCbIJIFaH KYHAbI/bIK,
Rannbl SKOHOMMKaAbIK 3cep 56,6 —

MaHfbicTay 06AbICbIHAQ MeMnekeTTiK backapyapl UMbpabIK TpaHchopmaLmanayablH,
2020-2024 »blnaap apanblfblHAAFbI XKaanbl SKOHOMMKANbIK acepi 56,6 mapa TeHreHi Kypaapl. EH,
MaHbI3abl Kypamaac beniri — IT-cekTopfa TapTbinfaH MHBecTMUMANAp (28,5 mnpa TeHre), 6yn
undpnaHabipyra 6aNaHbICTbl SKOHOMMKANbIK AaMy NPOLIECTEPIHIH, iCKe KOCbINFaHbIH KepceTea;.
MpouecTepai OHTaMNaHAbIpyAaH OoaKeT yHemi 13,2 MApa TeHrere XeTin, MeMaeKeT VLILiH HaKTbl

yHemaeyai 6ingipei.

Kecte 5. MaHfbicTay 06/bICbiHAA UMOPAbIK TpaHcHOPMaUMa HITUNKECIHAe aneyMeTTiK aamy

KepceTKilTepi

KepceTkill 2020 . 2024 . B3repic P-MaHi
Lndpnbik cayaTTbinblk ageHremi, % 38 62 +24 n.n. <0,01
MeMNeKeTTiK KbiameTTepre 51 78 +27 n.n. <0,01
KaHaraTTaHyLWbIAbIK, %

OHANalH Kbl3meTTepi NnanaanaHaTtbiH 19 74 +55 n.n. <0,01
XaNbIKTbIH yeci, %

Cbibannac sKemKopbIKTbl Kabblagay 6,2 4,1 -2,1 <0,01
nHaekci (0—10, TemeHi *Kakcbl)

OpTalla MEMIEKETTIK KbI3MET KOpCeTy 45 8 -37 mmHyT | <0,01
YaKbITbl, MUHYT

e-eTiHIWTep MeH a3amMaTTbIK cayanaapabiH, 3 42 +39 n.n. <0,01
yneci, %

LUndpnbik TpaHchopmaumaHbiH, 918YMETTIK aCepi 3KOHOMMUKA/bIK KOPCETKilITepre yKcac
MaHbI3abl 6oabl. XanbiKTbiH LUMPPAbIK cayaTTbiablebl 2020 binbl 38%-aaH 2024 Kblibl 62%-fa
ocTi, byn asamaTtTapaplH, LUMPPAbIK cepBUCTepdi KondaHy KabineTiHiH apTbin KeJje »KaTKaHblH
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KepceTeni. MeMNeKeTTiK Kbi3MeTTepre KaHafaTTaHywbliblK 51%-0aH 78%-fa 4eniH ocTi, byn
MeM/IEKET NeH a3amaTtTap apacbiHAafbl ©3apa dPEKeT canacbliHbIH, akcapFaHblH bingipeai. EH
MaHbI3bl KepceTKiwTepaiH bipi — cbibannac KemMKopPAbIKTbl Kabbingay MHAEKCIHIH 6,2-TeH 4,1
bannfa TemeHaeyi, Byn memnekeTTik DacKapydblH, alKblHAbINbIFbIHbIH, €A2Yip *KaKcapFfaHbiH
KepceTed.

Kecte 6. MaHsbicTay 00/1bICbIHAA MEMNEKETTIK Backapyabl UMdpaaHablpyaarbl HEri3ri Kegeprinep
(cypanfaHmap 6oibiHWa, Nn=350)

Keaepri MemneKeTTiK AsamaTTap | MemnekeTTiK OpTawa
KbI3MeTLLiNep (%) opraHaap (%) MaH (%)
(%)

XanbIKTbIH, UMOPbIK, 48 72 65 61,7

CayaTTbl/bIFbIHbIH, TOEMEHA,T

Kana meH aybl/1 apacbiHAAFbI 62 55 78 65,0

LMDPAbIK aNLIaKTbIK,

MyHUuMnannTeTTEPAE 71 — 84 77,5

KapblNaHAbIPYAbIH
KETKINIKCI3Airi

ynenep apacbiHaafbI 59 — 45 52,0
WMHTEerpaumaHbIH 3NCI34ri

Knbepkayincisaik macenenepi | 53 38 49 46,7
bunik opraHaapbiHAa 41 — 35 38,0
e3repicTepre KapcCblabiK,

IT-kabineti bap KagpnapabiH, 68 — 72 70,0
KeTicneywiniri

AybINAablK Kepaepaeri 45 63 81 63,0
NHTEPHET XblNAaMAbIFbIHbIH,

TemMeHAairi

KepemeT »KeTicTikTepre KapamacTaH, 3epTTey uudpnaHabipy vyAepiciH HaaynaTaTbiH
bipkaTap MaHbI3abl Kegdeprinepdi kepceTTi. EH, Rypaeni Kegepri — MyHMUMNAAUTETTEPLE
KapsKblNaHAbIPyAblH TanwbinbiFel (77,5 % Oyn maceneHi aTan eTTi), acipece Killi skaHe aybliablK,
anMakTapgda. IT-kabineti bap KagpnapabiH, xeticneywiniri (70 %) 6inim 6epy baraapiamanapbiH
OAaMbITY KaXKeTTiniriH kepcetei. Kana meH aybln apacbiHAarbl LMPPALIK anwakTbiK (65 %) aybin
XaNKblHbIH 58%-blHa OHAAMNH KbI3METTEPAi NaaanaHy AafablnapbiHbiH XOKTbIFbIMEH KaHe 42%-
bIHAA XOFaPbl XbINAAMAbIKTaFbl MHTEPHETKE KOIKETIMCI3AirimeH KepiHea,.
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Kecte 7. Undpnbik cayaTTbiiblK AEHreli MeH OHMalH KblameTTepai

nanganaHy apacbiHAafbl

Koppensauns
LUndpnbik, OHNaMH KbiI3meTTepi Manganany KbiameTTepre
cayaTTbl/bIK narnaanaHaTblHAAPAbIH YAEC Xuiniri (anbiHa KaHafaTTaHyLWbINbIK (%)
aeHreni (%) peT)

TemeH (10 12 0,3 23
ynangaH 3

Oenin)

OpTawa (4-6 58 2,1 62
ynan)

*orapbl (7-10 94 5,8 89
ynan)

Koppenaumanblk, Tangay UMOPAbIK cayaTTbiAblK [AeHrelni MeH OHAalH Kbi3MeTTep;

nanganaHy 6enceHAiniriHiH, Tbifbi3 6HalifaHbICbiH  KOpPCeTTi.

LUndpnbiK cayaTTbiablFbl TOMEH

azamatTap OHNAWH KbiameTTepai 12 % wafaanaa Kon4aHca, CayaTTblblfbl XOFapbl a3amatrap — 94
undbpnaHabipy  YAepiciHiH,
TabbICTbIbIFbIHAA OKbITY MeH UMPAbIK KabineTtepai apTTblpyAbiH, WeLyLLi peniH KepceTeai.

% kafgavga nanganaHagp.

Kecte 8. MaHfbicTay O0O/bICbIHbIH, UMPAAHABIPDY KepCeTKilTepiH

byn

alimakTapbIMeH canbicTbipy (2024 3K.)

MEeMNEeKeTTIK

backapyabl

KasakCcTaHHbIH, bHacka

KepceTkill MaHsfbicTay | ATbipay | Hyp- KapafaHapl | KasakcTaH
CyntaH (opTalwua)

OHNaMH KbiameTTepaiH, yneci, % | 88,1 82,3 95,2 79,4 92,0

KbI3MeT KepceTy opTalla 1,9 2,3 1,2 2,8 2,1

MeP3iMmi, KyH

Cbibannac sKkemKopPabIKTbI 4.1 4.8 3,2 5,1 4,5

Kabbingay nHaekci (0—10)

LUndpnbik cayaTTbinblk geHreni, | 62 54 71 49 61

%

LUndpnaHabipyabiH, 56,6 42,1 73,2 35,8 51,9

9KOHOMMKanbIK acepi (Mapa,

TeHre, 1 mnH agamsa)

MaHsfbicTay 06/bIChI

unbpnaHablpy KepceTkiwTepi

bolbiHWa KasakcTaH eHipaepi

apacbiHAa apanblk opblHAa. OHNANH KOMMKETIMAI Kbi3MeTTepaiH, yaeci bolbiHwa (88,1%) obnbic
bipHewwe eHipaeH acbin Tyceqj, 6ipak Hyp-CyataHHaH apTTa Kanbin oTbip (95,2 %). Anainaa, KpiameT
KOpCeTy »blngamablfbl HoMbiHWa (1,9 KyH) KepceTKill enopaafa *KakblH KoHe KaparaHapl
0B/bICbIHbIH, KOpCETKiWTepiHEH eaayip acbin Tycedi. UndpnaHabipyablH, SKOHOMUKAbIK aCepi
6olbiHWa (1 MAH agamFa 56,6 mapg TeHre) MansbicTay KP boMbiHWa opTawa KepceTkiwTeH (51,9
MAPA TeHre) acbin Tycedi, by icke acbipblifaH XobanapablH, TUIMANITIH KepceTe;.
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Yw caTTi case study undpnaHabipy *Kobachbl.

Case Study 1: »kepaiH, 3N1eKTPOHAbIK Ti3iNimi XyHeci (ep-KaaacTpbiK xyie)

Moba 2021-2022 xkbingapbl 1,8 mMApa TeHre KesnemiHAe WHBECTUUMANAPMEH icKe

acblpbinapbl. HKyre MaHfbicTay 00/bICbiHAA Kep KaTblHACTAPbIH TO/bIK, LMPPAaHAbIPYAb

KamTamacbi3 eTTi. HaTukenep:

- "ep KyKbIKTapbIH TipKey yakbITbiH 20 KYHHEH 2 cafaTKa AeniH KbICKapTy

- MpoueaypanapablH TONbIK aLbIKTbIFbI

- brogkeTTi yHemaey: *blnbiHa 340 MAH TeHre

- Aybln WapyaLwbl/iblfblHA MHBECTULNA TapTy: 2,1 mapAa TeHre

- MnoTekaafbl *Kep yyackenepi caHbiHbIH, 1200-a0eH 8500-re geliH ecyi

Case study 2: MaHsbicTay e-Kbl3ameTTep naaTdopmachl (KbIameTtep nopTasbl)

NHTerpaumananfad noptan 2022 Xbiabl icke Kocbingbl. NMopTtanga 325 MemnekeTTik
KbI3MEeT OpHaNacTblpblAFaH. HaTuKenep:

-2024 »binbl 1,2 maH eTiHiw (2022 »Kbinbl 180 MbiHFa Kapcbl)

-KaHaraTtTaHy: nagananywblnapasit, 84 %

-Af0aM-CafaTTbl YHemMAeY: XblablHa 420 MblH, cafaT

-KeHelTyre nHBectmumanap Tapty: 840 MH TeHre

-Cbibainac *KeMKOopblK OKMFanapbliH 34-Ke KbiCKapTy %

Case Study 3: uHTerpaumsanaxraH binim bepyai 6ackapy xymeci

Hyne 2023 Kblabl eHrisinin, obabicTbiH, 6apabik 2045 6inim bepy mekemenepid KamTblabl.

HaTtuxenep:

- MeKTenTepaeri aKimLinik npouectepaiH, 78% aBToMaTTaHAbIPY

- ATa-aHanap YLWiH KaXKeTTi KyKaTTapabl 23-TeH 4-Ke AeNiH KbICKapTy

- Ynrepimai apTTbipy (angbiH ana gepextep): 2024 xbiabl +3,2 %

- OKIMLWINIK YaKbITTbl YHEMAEY: *KYMbIC KYHIHEH 45 %

- Aybinapblk skepaepae 6inim bepy pecypctapbiHa KOMKETIMAINIKTI X)aKkcapTy

3epTrey HaTuKenepi MaHFbicTay 0ONbICbIHAG MeMAEKeTTIK HacKkapyabiH UMOPAbIK,
TpaHchopmaUmMAckl TyTacTal anfaHAa TUIMAI KaHe HaTukeni HonfaHblH KepceTeai. OHNaMH
KOJIKETIMAI MEMTEKETTIK Kbi3MeTTepaiH, yaeci 23% - aaH 88% - fa AeliH ocTi, by 3/1eKTPOHAbIK,
YKIMETTIH, *Kannbl a/1eMajik AamMy YpAicTepiHe calikec Keneai. IKOHOMUKanbIK acepnep (56,6 mapa,
TEHTe) KYPri3ineTiH MHBECTULMANAPAbIH, SKOHOMMKA/IbIK OPbIHAbIAbIFbIH pacTanabl [1, 3].

Cbibalinac »emKOp/bIKTbl Kabblnaay KepceTkilTepiHiH, KaKkcapybl (6,2-aeH 4,1 6anfa
neniH TemeHaeTy) umdpnaHabipyabiH MeMaeKeTTiK backapy canacbiHa OH 9CepiH KepceTea,.
MpouecTepai aBTOMATTaHAbIPY Cblibalnac »KEMKOP/bIK — MiHE3-KY/IKbIHbIH,  MYMKiHAIKTEPIH
asanTadpl KaHE allbIKTbIKTbl apTTbipadbl [2, 4]. A3amaTTapAblH, MeMIEKETTIK Kbl3MeTTepre
KaHafaTTaHybIHbIH ecyi (51% - aaH 78% - fa AeniH) undpaaHabipy TEK TEXHONOTUABIK NPOLLecc
KaHa eMec, COHbIMEH KaTap Xa/lbIKTbIH 6Mip CYpY CanacblHbIH, KaKCapFaHblH KepceTedi.

3epTTeyae aHbIKTaAfaH €H  MaHbi3abl  Macenenepaid,  6ipi-xanblKTbiH,  UNDPAbIK,
cayaTTbI/IbIFbIHbIH, ETKINIKCI3 AeHreli, acipece ayblnablK *Kepaepae (aybln TYpFbiHAAPbIHbIH, 58%
- OHNIAaH OHNAMH-KbISBMETTEPMEH KYMbIC icTey Jafablnapbl KoOK).OHNalH  Kbi3MeTTepai
nanaanaHaTblH XanblKTbiH Nanbi3bl 74% - fa KeTKeHIMEH, UMOP/bIK KbI3METTepre KO XeTkide
anmamn, XxanblKTbiH 26% -. Kangpipaasl [3, 5].

3epTTey Kana MeH aybla apacbiHAafbl aMTapAbIKTal LMOPAbIK aflaKTbIKTbl aHbIKTaAb! (OyA
MaceneHi anTkaHaapabiH 65%). byn MHTEPHET KbINAaMAbIFbIHbIH, allblpMaLLbINbIFbIHAG (ayblNABIK,
MYHUUMNANMTETTEPAiH 81% - B TOMEH KbINAaMAbIKTbl MHTEPHET) KaHe LMPPAbIK CayaTTbiNbIK,
AeHreniHae KepiHedi. byn macene aaineTTinikke acep eTedi-aybln  TYPFbIHAAPLI  Kana
TYPFblHAAPbIHA KapafaHaa 6anay KaHe TMiMCi3 KbI3MeT anazbl [4, 6].

MyHuUMnanuTeTTEPAE KapKblaaHAbIPYAbIH, KeTicneywiniri (cayanHamara
KaTbICKaHAAPAbIH 77,5% - bl aTanfaH) XKeprinikTi AeHrenae Tonblik UMdpaaHAbIpyFa anTapablKTal
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Kegepri 6onbin Tabblnagpl. byn y3aKk mep3imgi nepcnexkTMBada XKeprifikTi uudbpnaHabipy
KapKbIHbIHbIH, 6asynayblHa 9Keyi MyMKiH.

AT Ky3blpeTTiniri 6ap KagpnapapiH TanlibliblFbl (CayasHamara KaTbiCKaHaapabiH, 70% - bl
aTanfaH) UMOPAbIK KyrMenepai Konday »KoHe JambiTy YWiH MamaHAapAblH  TanubliblFbIH
Tyablpaabl. byn 6inim 6epy baroapnamanapbliH AambiTy, 6acka eHipaepaeH mamaHaapabl TapTy
YKOHe 0/1apabl eHipae ycTan Typy YLLiH Kafaanaap acay apKblabl WeLWinyi MyMKiH.

KOPbITbIHABINTAP

1.Undpnanabipy cepniHi: MaHsbicTay 06/bICbIHAAFbI MEMIEKETTIK HacKapyablH, UMDPAbIK,
TpaHchopmaumacsk! (2020-2025 KxK.) OHNAMH KOIKETIMAI MEMNEKETTIK KbI3MeTTep YAeCiHiH, 23% -
naH 88% - fa AeMiH yNFAlObIMEH KaHEe KbI3MeTTep KepceTyAiH, opTawa yaKbITbiHbIH 12,5 KYHHEH
1,9 KyHre AeniH KbICKapybIMeH CMNaTTanaTbiH TYPaKTbl NporpecTi kepceTei. *Kannbl comackl 32,0
MAPA TeHrere umdpnaHabipyabiH 47 ipi xobacsl icke acbipbiaabl.

2.OKOHOMMKaNbIK acepnep: OLOMAKETTIK yHemaeyai (13,2 mapa, TeHre), TapTblafaH
MHBECTMUMANAPAbI (28,5 MNpa TEHTe) KaHe Cbibalinac }KeMKOP/bIK, WbifbIHAAPbIHbIH, TOMEHALYIH
(5,8 mnpa TeHre) Koca anfaHaa, UMbpabiK TpaHCHOPMaLMAAAH KUbIHTbIK SKOHOMMKAbIK acep
56,6 mapa TeHrere (2020-2024 »x.) OafanaHagbl. DKOHOMMKAAbIK TUIMAIMIK KepceTKiwTepi
KasakcTaH HoMblHLWa opTalla KepceTKiluTepAeH acbin Tycea;.

3.01eyMeTTIK e3repicTep: Xa blKTbiH, LMPPAbIK cayaTTblAblK AeHreni 38% — naH 62% - fa
OEeWiH, MeMNeKeTTiK KblameTTepre KaHafatTaHy 51% - gaH 78% - fa geliH ecTi, cbibainac
XEMKOP/IbIKTbI Kabblngay uHaekci 6,2-aeH 4,1 6anfa genid temeHaeni. OHAalMH-KbI3MeTTepai
nanaanaHaTbiH @a3amaTTapabiH, yaeci 19% - naH 74% - fa AeliH ecTi.

4.OHipniK MaHbI3bl: MaHfbicTay 06/biCbl  UMPAAHALIPYAbIH 3KOHOMMKA/bIK,  9Cepi
boMbiHWa KasakcTaH eHipaepi apacbiHAa Kewbacuibl opbiHFa e (51,9 mnpa TeHreHiH opTalla
KepceTkiliHe Kapcbl 1 MAH agamfa 56,6 MApA TeHre) KaHe MeMEeKeTTIK KbI3MeTTep KepceTy
KepceTkiwTepi boMbIHLIA Y34iKTepAiH KaTapbliHa Kipea,.

5.MaHbi3apl Kedeprifep: KeTICTiIKTepre KapamacTaH, eneyni Kedeprinep aHblKTanabl:
MYHUUUNAAUTETTEPAEr KapXbliaHablpy TanwbiabiFbl (77,5 %), aT KaapaapbliHbIH, sKeTicneyLwiniri
(70 %), Kana meH ayblal apacbiHAarbl UMPPALIK anWakTbik (65 %), aybll XanKblHbIH, UMOPbIK
CayaTTbI/bIFbIHbIH, *eTKiniKci3airi (58% KaxkeTTi AafAblnapFa e emec).

6.CaHabIK anlWaKTbIK 9A4INETTiNIK maceneci peTiHAe: WHTepHeTKe KON KeTiMAINIKTIH,
UMIPAbIK CcayaTTbiNblK, AEHTeMiHiH, KoHe Kajna MeH aybln apacblHAafbl KbI3MET KepceTy
bINOAAMAbIFbIHBIH, alblpMaLlbIIbIKTAaPbl MYMKIHAIKTEPAI TEHECTipy YWiH apHaMbl wwapanapabl
KarKeT eTes.

7.CaHAabIK cayaTTbIAbIKTbIH, peni: Tangay uudpiblk cayaTTbiAblK AeHreli meH OHAaMH
KbiameTTepai nanganaHy 6enceHainiri MeH KaHaraTTaHy apacbiHAafbl Tbifbl3 OH, KOPPENALMAHDI
aHbIKTaAbl. By oKbITYAbIH UMbpAaHAbIPYAbIH CITTIAIMNHAEr MaHbI3Abl peniH KepceTea,.

8.0OHTalNaHablipy 6OMbIHLIA YCbIHbICTAP:
* Undpnblk cayaTTblNbIKTbl apTThiPy OafaapaamanapblH, acipece aybliablK Kepaepae AamMbiTy
* MyHuumnanabl unppnaHabipy *kobanapbiH KapKblaaHablpyAbl YAFAUTY
* AT-6inim 6epyai *kaHe Kaapiapabl Aaapnayabl AamMbITy
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Abstract

With the intensification of global competition and the rising demands of stakeholders,
business reputation has become a core intangible asset for large Chinese enterprises, and
reputation cost management is crucial for their long-term sustainable development. HR services,
as a key carrier of internal management and external image transmission, directly affect the
formation and evolution of business reputation, but the specific impact mechanism on reputation
cost and the differences in impact intensity across HR service types and enterprise attributes
remain unclear. This study aims to address the key issue of how to optimize HR service strategies
to effectively reduce reputation costs for large Chinese enterprises. Based on stakeholder theory
and signal transmission theory, we adopted a combination of questionnaire survey, empirical
analysis, and numerical simulation, using 58 large Chinese enterprises from four industries as
samples. The core innovation is the construction of an integrated HR services-reputation cost
evaluation model, realizing quantitative measurement of multi-dimensional HR services’” impact
on reputation cost components. The results show that high-quality HR services significantly reduce
reputation costs; welfare and training services have the strongest negative impact, while
recruitment and performance management services have weaker effects; the impact is more
significant in service-oriented enterprises. This study enriches relevant theoretical systems and
provides practical guidance for enterprises.
Keywords:HR-Services; Business Reputation Cost; Large Chinese Enterprises; Stakeholder Theory;
Numerical Simulation; Industry Attribute

1. Introduction

In the context of economic globalization and digital transformation, large Chinese
enterprises are confronting increasingly fierce market competition and stricter supervision from
stakeholders, including employees, customers, investors, and the public (Gotsi & Wilson, 2021).
Business reputation, as a comprehensive reflection of an enterprise’s management level, service
quality, and social responsibility performance, directly determines its market competitiveness,
brand influence, and long-term development potential. Establishing and maintaining a good
reputation requires continuous investment of human, material, and financial resources, while any
reputation damage will incur huge economic losses, specifically reflected in business reputation
costs—including establishment, maintenance, and damage loss costs (Hall, 2022). HR services,
covering recruitment, training, performance management, and employee welfare, serve as a
critical bridge between enterprises and employees, and a key window for external stakeholders to
perceive an enterprise’s management level and corporate culture (Sadjadi, 2022). Poor HR
services (e.g., unfair recruitment, inadequate training, unreasonable performance evaluation) not
only reduce employee satisfaction and trigger turnover but also spread negative information
externally, leading to reputation decline and soaring reputation costs. For large Chinese
enterprises with numerous employees, wide business scope, and extensive social influence, this
impact is particularly significant and urgent, threatening their market layout and sustainable
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development.

In recent years, scholars at home and abroad have made substantial progress in
researching business reputation cost and HR services. On the one hand, studies have explored the
connotation, composition, and measurement of reputation costs, confirming that it is an
important part of operating costs affected by management level, social responsibility, and
stakeholder behavior (Ben-Tal et al., 2020). On the other hand, researches on HR services have
focused on their impact on employee performance, organizational commitment, and enterprise
financial performance, finding that high-quality HR services improve employee loyalty and work
efficiency (Cao et al., 2021). A small number of studies have initially explored the link between HR
services and business reputation, pointing out that HR services shape enterprise reputation
through employee behavior and image transmission (Ren et al., 2022). These studies have laid a
theoretical foundation and promoted the development of related fields.

However, obvious deficiencies remain. First, most studies focus on one-way qualitative
analysis of HR services’” impact on reputation, ignoring quantitative analysis of reputation costs
and failing to clarify the specific impact mechanism and intensity on each cost component. Second,
most adopt a single research method (e.g., only questionnaire survey or case study), lacking the
integration of empirical analysis and numerical simulation, leading to insufficient
comprehensiveness and reliability of results. Third, research objects are mostly Western
enterprises, with few targeted studies on large Chinese enterprises—due to differences in
institutional environment, cultural background, and management mode, Western research
conclusions cannot be directly applied to Chinese enterprises. Finally, there is a lack of an
integrated evaluation model to accurately measure the relationship between HR services and
reputation costs, making it difficult to provide quantitative guidance for enterprises.

Targeting these gaps, this study focuses on large Chinese enterprises and conducts in-
depth research on the impact of HR services on reputation costs. Its innovations are threefold:
first, it breaks through qualitative analysis limitations, realizing quantitative measurement of
multi-dimensional HR services’ impact on reputation cost components, clarifying the mechanism
and intensity. Second, it combines questionnaire survey, multiple regression analysis, and
numerical simulation, verifying hypotheses through multiple methods to improve result reliability.
Third, it constructs an integrated evaluation model suitable for large Chinese enterprises, filling
the gap of targeted models. This study covers multiple industries, making conclusions more in line
with Chinese enterprises’ actual needs. The main content includes: sorting out relevant theories
and proposing hypotheses; designing research schemes and conducting empirical analysis;
building a numerical model for simulation; analyzing results, summarizing rules, and putting
forward targeted suggestions. The core conclusion is that high-quality HR services significantly
reduce reputation costs, with impact intensity varying by HR service type and industry attribute,
providing theoretical and practical support for enterprises’ sustainable development.

2. Theory and Method

This study is based on two classic theories—stakeholder theory and signal transmission
theory—which provide a solid theoretical foundation for exploring the relationship between HR
services and business reputation costs. While fully absorbing the advantages of existing research
methods, this study makes targeted improvements to enhance scientificity, comprehensiveness,
and pertinence.

2.1 Classic Theoretical Basis

Stakeholder theory, proposed by Freeman (1984), holds that an enterprise is a complex system
composed of multiple stakeholders, and its survival and development depend on stakeholders’
support (Freeman, 2020). For large Chinese enterprises, employees are core internal
stakeholders, and their satisfaction, loyalty, and work behavior directly affect operational
efficiency, service quality, and external image. HR services effectively meet employees’ material
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and spiritual needs, improve satisfaction and loyalty, reduce turnover and internal conflicts, and
gain employees’ recognition. Satisfied employees spread positive information externally, helping
enterprises establish good reputations, reduce reputation establishment and maintenance costs,
and avoid reputation losses. This theory provides a basis for analyzing HR services’ impact on
reputation costs from a multi-stakeholder perspective.

Signal transmission theory, proposed by Spence (1973), points out that in the context of
information asymmetry between enterprises and stakeholders, enterprises can transmit signals of
their quality and management level through visible behaviors to reduce information asymmetry
and gain competitive advantages (Spence, 2021). HR services, as visible management behaviors,
transmit positive signals of management level and social responsibility—standardized recruitment
reflects fairness, perfect training reflects emphasis on employee development, and good welfare
reflects care for employees. These signals improve stakeholders’ recognition and trust, helping
enterprises establish and maintain reputations, and reduce reputation costs. This theory explains
the impact mechanism from an information transmission perspective.

These two theories have strong explanatory power and are widely used in HR management
and business reputation research. However, their application in existing studies has deficiencies:
stakeholder theory mostly analyzes the impact of overall enterprise behavior on stakeholders,
lacking in-depth analysis of specific management behaviors (e.g., HR services) on reputation costs;
signal transmission theory mostly focuses on external enterprise behaviors (e.g., advertising,
public welfare) and ignores the internal transmission process of HR services—how HR services first
affect employee behavior and then transmit signals externally to impact reputation and reputation
costs.

2.2 Improvement of Research Methods

Existing studies on HR services and business reputation mostly adopt a single method, with
obvious limitations: questionnaire-based empirical analysis struggles to reflect the complex
relationship between multi-dimensional HR services and multi-component reputation costs; case
study-based qualitative analysis has small sample size and poor representativeness; simple linear
regression analysis can only explore simple linear relationships, failing to reflect complex
interactions or the regulatory effect of enterprise characteristics (e.g., industry attributes).

To address these deficiencies, this study combines three methods—questionnaire survey,
multiple regression analysis, and numerical simulation—with targeted improvements in each:
First, in the questionnaire survey, based on mature scales (Wright et al., 2021; Fombrun et al,,
2022), we optimized scales by adding items reflecting Chinese enterprise characteristics (e.g.,
compliance with national regulations in recruitment, welfare systems adapting to Chinese cultural
background) to collect more accurate data. Second, in empirical analysis, multiple regression
analysis is used to explore multi-dimensional HR services’ impact on reputation cost components,
introducing interaction terms between HR services and industry attributes to analyze regulatory
effects, making analysis more in-depth. Third, numerical simulation is added to construct a model
simulating different HR service levels and combinations’ impact on reputation costs, making up
for empirical analysis’ limitation of only reflecting existing data relationships and providing
intuitive references for strategy optimization. The combination of these methods realizes mutual
verification and complementarity, improving research scientificity and reliability.

The improvement process includes: sorting out existing methods and deficiencies,
determining improvement needs; selecting appropriate methods based on research objects and
content; optimizing scales, designing models, and inviting experts to revise; applying improved
methods to actual research to verify effectiveness. The improved methods can accurately measure
multi-dimensional HR services’ impact, analyze industry attribute regulatory effects, and simulate
strategy effects, providing more comprehensive and targeted results.
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3. Experiment

The experiment aims to verify the hypothesis that high-quality HR services significantly
reduce large Chinese enterprises’ reputation costs, clarify the impact intensity of different HR
service types, and the regulatory effect of industry attributes. Unlike existing experiments focusing
on a single industry or HR service type, this experiment covers multiple industries and multi-
dimensional HR services, adopts large-sample survey, and combines qualitative and quantitative
analysis to ensure comprehensiveness, representativeness, and reliability.

3.1 Basic Situation of the Experiment

3.1.1 Experimental Materials: The main materials include the questionnaire “HR Services
and Business Reputation Cost of Large Chinese Enterprises”, SPSS 26.0, AMOS 24.0, and sample
data of 58 large Chinese enterprises. The questionnaire, based on mature scales and optimized
for Chinese enterprises, includes three parts: enterprise basic information (industry, employee
number, asset scale, nature), HR service evaluation (four dimensions, 5 items each), and
reputation cost evaluation (three dimensions, 4 items each), using a 5-point Likert scale (1=very
dissatisfied/very low, 5=very satisfied/very high).

3.1.2 Experimental Equipment: Computers (installed with SPSS 26.0, AMOS 24.0), printers
(for paper questionnaires), and mobile devices (for online questionnaires). Statistical software is
used for data sorting, cleaning, and analysis (reliability, validity, correlation, multiple regression)
to verify hypotheses.

3.1.3 Sample Selection: Samples are large Chinese enterprises (1000 employees, annual
turnover =100 million yuan), covering four key industries (manufacturing, service, finance,
technology) to ensure representativeness. A total of 80 questionnaires were distributed (65 paper,
15 online), and 58 valid questionnaires were obtained (effective recovery rate 72.5%). Sample
distribution by industry is shown in Table 1.

Industry Attribute Number of Samples Proportion (%)
Manufacturing 22 37.9

Service Industry 18 31.0

Finance 10 17.2
Technology 8 13.8

Total 58 100.0

Table 1 Distribution of Research Samples by Industry Attribute

3.2 Experimental Steps and Scheme Design

Experimental steps: 1) Pre-experiment: Distribute 10 questionnaires to HR managers for
revision to ensure questionnaire rationality; 2) Formal distribution: Distribute paper
guestionnaires on-site and online, collect data within 4 weeks; 3) Data cleaning: Exclude invalid
guestionnaires (missing key information, uniform scores, logical contradictions); 4) Data analysis:
Use SPSS 26.0 and AMOS 24.0 for reliability, validity, correlation, and multiple regression analysis.

Scheme design purpose: Covering multiple industries and multi-dimensional HR services
ensures sample representativeness and result generalizability; combining paper and online
guestionnaires improves response rate; adding Chinese enterprise characteristic items ensures
data pertinence; using multiple statistical methods verifies hypothesis reliability. The scheme aims
to accurately measure HR services’ impact on reputation costs and clarify the regulatory effect of
industry attributes.
3.3 Experimental Results and Analysis

Reliability and validity analysis: Cronbach’s a coefficient of HR service scale is 0.872, and
0.815-0.841 for each dimension (all >0.8), indicating good reliability. KMO value is 0.783 (>0.7),
Bartlett spherical test p<0.001, factor loading 0.652-0.823 (>0.6), AVE 0.512-0.587 (>0.5),
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indicating good validity.

Correlation analysis: HR services are significantly negatively correlated with reputation cost
(r=-0.623, p<0.01); all four HR service dimensions are significantly negatively correlated with
reputation cost (r=-0.452 to -0.732, p<0.01).

Multiple regression analysis: HR services have a significant negative impact on reputation
cost (B=-0.623, p<0.01, R?>=0.388). Welfare services (B=-0.357, p<0.01) and training services (B=-
0.321, p<0.01) have the strongest impact, followed by performance management (f=-0.189,
p<0.05) and recruitment services (B=-0.156, p<0.05). The interaction term between HR services
and industry attributes is significant (f=0.215, p<0.05), indicating a more significant impact in
service-oriented enterprises.

Analysis: Good HR services improve employee satisfaction and loyalty, reduce turnover and
negative information spread, and transmit positive external signals, thus reducing reputation
costs. Welfare services directly relate to employees’ vital interests, and training services improve
employee quality, leading to stronger impacts. Service-oriented enterprises’ employees have
more frequent external contact, making HR services’ impact more transmissible, while non-
service-oriented enterprises’ impact is mainly internal.

4. Numerical Model

Based on experimental research, this study constructs a numerical model to further
guantify HR services’ impact on reputation costs, simulate different HR service strategies’ effects,
and provide intuitive references for enterprises. Unlike existing single-factor numerical models,
this model integrates multi-dimensional HR services, multi-component reputation costs, and
industry attributes, with stronger pertinence and practicality.

4.1 Basic Situation of the Numerical Model

4.1.1 Software Selection: MATLAB 2022b is used for numerical simulation, with strong data
processing and simulation capabilities, intuitive graph generation, and built-in functions (regress,
Isgcurvefit) for parameter calibration and model verification, improving efficiency and accuracy.

4.1.2 Modeling Process: Four steps: 1) Determine variables: Independent variables
(recruitment X1, training X2, performance management X3, welfare X4), dependent variable
(reputation cost Y), regulatory variable (industry attribute Z: 1=service-oriented, O=non-service-
oriented); 2) Determine functional relationship: Linear function based on experimental regression
results, introducing interaction terms to reflect regulatory effects; 3) Parameter calibration: Based
on 58 valid samples; 4) Model construction and testing: Ensure rationality and reliability.Figure 1

HR Service Reputation Cost Modeling Process

Software Selection: Modeling Process

MATLAB 2022b 1) Determine variables:
Independent (ndependent (recruitment X1, training X2, performance
m management X3, welfare X4), dependent (reputation cost Y), regulatory
(industry attribute Z: 1=service-oriented, 0=non-service-oriented)
MATLAB 2) Determine functional relationship: Linear function with interaction
Strong data processing/ terms (Zx (X1+X2+X3+X4))
simulation, intuitive
graph generation, built-in 3) Parameter calibration: 58 valid samples

regress/Isqcurvefit for
parameter calibration

Y 4) Model construction/testing: Ensure rationality/reliability

Figure 1: Human Resource Service Reputation Cost Modeling Flowchart
4.1.3 Constitutive Relation: Based on multiple regression equation: Y = a + B1X1 + f2X2 +
B3X3 + BAX4 + B5(X1+X2+X3+X4)xZ + €. Where Y=reputation cost; X1-X4=HR service scores (1-5);
Z=industry attribute; a=constant term; B1-B4=HR service impact coefficients; B5=interaction term
coefficient; e=random error (N(0,0?)).

2
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4.2 Parameter Calibration

Parameters are calibrated using the least square method in MATLAB 2022b, minimizing
the sum of squares of differences between predicted and actual values. Process: Input sample
data, use regress function for regression, test parameter significance (t-test), determine final
parameters. Calibrated parameters: a=25.362, f1=-0.872, B2=-1.785, B3=-1.053, B4=-1.926,
B5=0.638. All p<0.05 (significant), adjusted R?=0.423 (>empirical R>=0.388), indicating good fitting
effect.
4.3 Model Verification

Cross-validation is adopted: 40 samples as training set, 18 as test set. Verification indexes:
MAE (mean absolute error) and RMSE (root mean square error). Results: MAE=0.582, RMSE=0.726
(both small), indicating predicted values are close to actual values. Residual analysis shows residual
normality, no autocorrelation or heteroscedasticity, meeting linear regression assumptions.
Comparison with existing studies (Cao et al., 2021; Ren et al., 2022) confirms model reliability and
universality.
4.4 Numerical Simulation Scheme and Results

Simulation scheme: 1) Single HR service dimension impact (keep other three at average,
change one from 1-5); 2) Overall HR service level impact (change all four from 1-5); 3) Industry
attribute regulatory effect (compare Z=0 and Z=1 at same HR service level).

Results: 1) Single dimension: Reputation cost decreases significantly with each HR service
level increase; welfare services (decrease 7.704 points) and training services (decrease 7.140
points) have the strongest effects, followed by performance management (4.212 points) and
recruitment services (3.488 points), consistent with experimental results. 2) Overall level:
Reputation cost decreases linearly from 20.783 to 8.217 points (decrease 12.566 points),
indicating overall HR service improvement is effective. 3) Industry attribute: Service-oriented
enterprises (Z=1) have lower reputation costs than non-service-oriented enterprises (Z=0) at the
same HR service level (e.g., 12.356 vs. 13.632 points at level 3), confirming regulatory effect.
4.5 Innovation of the Numerical Model

Compared with existing models, innovations are threefold: First, integrating multi-
dimensional HR services and multi-component reputation costs, breaking single-factor limitations,
and comprehensively reflecting different HR services’ impacts. Second, introducing industry
attributes as regulatory variables, reflecting industry differences, and improving pertinence. Third,
based on Chinese enterprise empirical data, avoiding hypothetical or Western data, filling the gap
of targeted models for large Chinese enterprises. The model addresses empirical research’s
limitation of inability to simulate strategy effects, helping enterprises allocate resources and
formulate scientific HR service strategies.
5. Results Analysis and Discussion

Based on experimental and simulation results, this section analyzes HR services’ impact on
large Chinese enterprises’ reputation costs, summarizes rules, elaborates internal mechanismes,
and highlights research innovations to enhance theoretical and practical value.
5.1 Analysis of Research Results

The results confirm a significant negative correlation between HR services and reputation
costs, with varying impact intensity and industry regulatory effects. 1) Multi-dimensional HR
services: All four dimensions reduce reputation costs, with welfare and training services being the
most effective—welfare services directly meet employees’ material and spiritual needs, improving
satisfaction and reducing negative information; training services enhance employee quality,
improving enterprise efficiency and external image (Sadjadi, 2022; Wright et al.,, 2021).
Recruitment and performance management services have weaker impacts due to indirect effects
and potential unfairness issues. 2) Industry attribute regulatory effect: Service-oriented
enterprises’ employees have more external contact, making HR services’ impact on employee
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behavior more transmissible to stakeholders, while non-service-oriented enterprises’ impact is
mainly internal (Ben-Tal et al., 2020). 3) Overall HR service level: A comprehensive improvement
effectively reduces reputation costs by enhancing employee management and external signal
transmission (Fombrun et al., 2022).

5.2 Law Summary

Three rules are summarized: 1) HR services have a significant negative impact on
reputation costs—higher HR service levels lead to lower reputation costs, indicating HR service
optimization is an effective way to control reputation costs. 2) Impact intensity varies by HR service
type—welfare and training services are key, requiring priority resource allocation. 3) Industry
attributes regulate the impact—service-oriented enterprises should prioritize HR service
improvement to maximize reputation cost reduction.

5.3 Discussion on Internal Mechanism

The impact mechanism is explained by stakeholder theory and signal transmission theory.
From the stakeholder perspective, HR services meet employees’ needs, improve satisfaction and
loyalty, reduce turnover and negative information, and satisfied employees spread positive
information, reducing reputation costs (Cao et al.,, 2021). From the signal transmission
perspective, HR services transmit positive signals (fairness, responsibility, care) to reduce
information asymmetry, improve stakeholders’ trust, and reduce reputation costs (Spence, 2021).
The difference in impact intensity is due to HR services’ varying relevance to employee core needs;
industry regulatory effects are due to differences in employee-stakeholder contact frequency.
Compared with existing research, this study clarifies the quantitative relationship, reveals industry
regulatory effects, and verifies results through multiple methods, enhancing conclusion
persuasiveness.

6. Conclusion

Focusing on large Chinese enterprises, this study explores HR services’ impact on
reputation costs based on stakeholder theory and signal transmission theory, using a combination
of questionnaire survey, empirical analysis, and numerical simulation. Core conclusions are as
follows:

1. High-quality HR services significantly reduce large Chinese enterprises’ reputation costs,
with a significant negative correlation, filling the gap of quantitative research on the HR services-
reputation cost relationship and enriching relevant theoretical systems.

2. Impact intensity varies by HR service type—welfare and training services have the
strongest negative impact, followed by performance management and recruitment services,
clarifying key directions for HR service optimization and providing targeted guidance for resource
allocation.

3. Industry attributes regulate the impact—HR services have a more significant effect in
service-oriented enterprises, revealing industry differences and providing a basis for targeted HR
service strategies.

4. The constructed integrated HR services-reputation cost evaluation model has good
reliability and pertinence, filling the gap of targeted models for large Chinese enterprises and
providing a new tool for reputation cost management.
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Annotation

The article examines the impact of government programs supporting entrepreneurship,
implemented through the Damu Fund, on the development of small and medium-sized
enterprises (SMEs) in the Republic of Kazakhstan. The relevance of the study is obycnosneHa the
need to assess the effectiveness of government instruments aimed at stimulating entrepreneurial
activity in the context of economic transformation.

The purpose of the study is to analyze the impact of financial and institutional support
mechanisms for SMEs on key sector development indicators. The research employs methods of
economic, comparative, and statistical analysis based on data for 2021-2024.

The study finds that government programs implemented through the Damu Fund
contribute to expanding SMEs’ access to credit resources, increasing investment activity, and
boosting the number of active enterprises and employment levels. It is revealed that the volume
of financing for support programs has a significant impact on production dynamics and tax
revenues.

The results confirm the high importance of government support for entrepreneurship as a
tool for ensuring sustainable economic growth and diversification of Kazakhstan’s economy.

Keywords: small and medium-sized enterprises, SMEs, government support, Damu Fund,
entrepreneurship, lending, investment, employment, economy of Kazakhstan

Introduction

The development of small and medium-sized enterprises (SMEs) is one of the key priorities
of the economic policy of the Republic of Kazakhstan. Enterprises in this sector play an important
role in fostering a competitive environment, creating jobs, and increasing tax revenues to the state
budget. In the modern economy, support for entrepreneurship is becoming an essential tool for
ensuring sustainable economic growth and diversification of the national economy.

Government policy in the field of SME support is implemented through various financial
and institutional mechanisms. One of the main institutions for entrepreneurship development in
Kazakhstan is the Damu Fund, which implements government business support programs,
including interest rate subsidies on loans, loan guarantees, and concessional financing for
entrepreneurial projects.

In recent years, the volume of government support has increased significantly. During the
period 2021-2024, more than KZT 1.2 trillion in budget funds were allocated through Damu Fund
programs, enabling the financing of over 160 thousand SME projects with a total value of about
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KZT 7 trillion. This demonstrates the significant role of government support instruments in the
development of the entrepreneurial sector.

The purpose of this study is to analyze the impact of government programs implemented
through the Damu Fund on the development of the SME sector in Kazakhstan.

Literature Review

Issues related to the development of small and medium-sized enterprises are widely
discussed in economic literature. Researchers note that SMEs are an important factor in economic
growth, employment, and innovation development [1].

According to studies by international organizations, developed countries actively use
government mechanisms to support entrepreneurship, including credit subsidies, tax incentives,
and investment programs [2]. Such tools help reduce financial barriers for entrepreneurs and
stimulate business development.

In Kazakhstan, significant attention is paid to entrepreneurship support within the
framework of state economic development programs. Academic studies emphasize that an
effective system of government support contributes to increased investment activity, production
growth, and expansion in the number of business entities [3].

A special role in the entrepreneurship support system is played by the Damu Fund, which
acts as an operator of a number of government programs and ensures interaction between
entrepreneurs and financial institutions. The mechanisms implemented by the Fund are aimed at
expanding SMEs’ access to credit resources and stimulating the development of priority sectors of
the economy [4].

Research Methodology

The study employs methods of economic analysis, comparative analysis, and statistical
data processing. The research is based on official statistical data from government agencies and
analytical materials on entrepreneurship support programs.

The analysis is conducted using data for the period 2021-2024, which allows for assessing
the dynamics of SME sector development and determining the impact of government programs
on key economic indicators.

The following indicators were examined in the study:

— volume of financing of government SME support programs;

— dynamics of SME lending;

— investment in fixed capital of enterprises;

— number of SMEs;

— employment level in the entrepreneurship sector;

— volume of production and tax revenues.

The use of an integrated approach made it possible to identify the relationship between
government support measures and the development of the entrepreneurial sector.

Results and Discussion

The analysis of statistical data shows that government programs supporting
entrepreneurship have a significant impact on the development of the SME sector.

During the period 2021-2024, the total budget of entrepreneurship support programs
amounted to KZT 1,215.9 billion. These funds were allocated to subsidizing interest rates,
providing state guarantees, and offering concessional financing for SME projects [4].

As a result of these measures, more than 161 thousand projects were financed, while the
total volume of lending reached approximately KZT 7 trillion (Table 1).
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Table 1 — Number of Supported Projects under Damu Fund Programs (2021-2024)

Type of 2021 2022 2023 2024 Total
Support
Concessional 7782 5278 3330 2717 19107
financing
Subsidies 32307 24485 12339 17623 86754
Guarantees 17268 20781 8182 9173 55404
Total 57357 50544 23851 29513 161265

One of the key outcomes of these programs has been the expansion of entrepreneurs’
access to credit resources. Over four years, the SME loan portfolio increased by KZT 3.6 trillion,
reaching KZT 9.3 trillion. At the same time, the share of SMEs in the total loan portfolio of second-
tier banks amounted to 26% [5].

Particularly notable growth was observed in the industrial sector. The volume of loans
provided to SMEs in industry increased to KZT 2,695 billion, while the share of SMEs in industrial
lending reached 43.6%.

Improved access to financial resources stimulated investment activity among
entrepreneurs. During the period under review, investment in fixed capital of SMEs increased by
55%, reaching KZT 12.8 trillion. The share of SME investment in the total investment of the
economy rose to 66%.

An important result was the increase in the number of business entities. As of early 2025,
more than 2 million SMEs were operating in Kazakhstan, which is 45% higher compared to 2021
(Table 2).

Table 2 — Dynamics of the Number of Active SMEs in Kazakhstan (2021-2024)

Year Number of SMEs (thousand units)
2021 1,432
2022 1,819
2023 2,002
2024 2,072

The growth in entrepreneurial activity contributed to job creation. Employment in the SME
sector increased to 4.4 million people, and the share of SMEs in total employment reached 48%
(Table 3).

Table 3 — Dynamics of Employment in the SME Sector

Year Employment in SMEs (thousand people)
2021 3,512
2022 4,107
2023 4,398
2024 4,422

There was also a significant increase in SME output. In 2024, the total output of SMEs
amounted to KZT 81,920 billion, which is nearly twice the 2021 level. As a result, the share of SMEs
in Kazakhstan’s gross domestic product increased to 39.7% [6].

The growth in production and business revenues contributed to higher tax revenues. By
the end of 2024, small businesses paid KZT 3,809 billion in taxes to the budget, confirming the
importance of this sector for public revenue generation (Table 4).
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Table 4 — Tax Revenues from Small Businesses to the Budget

Year Tax Revenues (billion KZT)
2021 3,815
2022 2,860
2023 2,860
2024 3,809

Conclusion

The results of the study lead to the conclusion that government programs supporting
entrepreneurship, implemented through the Damu Fund, have a comprehensive and systemic
impact on the development of the small and medium-sized enterprise (SME) sector in the Republic
of Kazakhstan.

First, it has been established that the implementation of interest rate subsidy programes,
provision of state guarantees, and concessional financing significantly expand SMEs’ access to
borrowed financial resources. This contributes to reducing credit risks for second-tier banks and
enhances the financial sustainability of entrepreneurs.

Second, a stable positive trend in key SME development indicators has been identified. In
particular, there is a significant increase in lending volumes, investment in fixed capital, and
output. This indicates that government support acts as an important driver of investment activity
and expansion of the production capacity of enterprises.

Third, it has been confirmed that SME development has a substantial impact on the
country’s socio-economic indicators. The increase in the number of business entities and
employment growth in the SME sector contribute to reducing unemployment and fostering the
formation of a middle class, which is a key element of sustainable economic development.

Fourth, it has been established that the expansion of SME activities leads to increased tax
revenues to the state budget. This confirms the multiplicative effect of government support,
whereby invested public funds return to the economy through increased business activity and
fiscal revenues.

At the same time, it should be noted that the effectiveness of government programs largely
depends on their targeting, accessibility, and transparency of implementation mechanisms. There
remains a need for further improvement of support instruments, including expanding access to
financing for start-up entrepreneurs, developing non-financial support measures, and increasing
the level of digitalization in business—government interaction processes.

The practical significance of the study lies in the possibility of using the obtained results in
the formulation and adjustment of public policy in the field of entrepreneurship support. In
particular, it is advisable to:

— strengthen support measures in priority sectors of the economy, including industry and
innovative sectors;

—expand guarantee instruments to reduce market entry barriers;

— develop mechanisms for long-term financing of SME investment projects;

—improve the efficiency of monitoring and evaluation of government programes.

Thus, government support for entrepreneurship, implemented through the Damu Fund, is
an important tool for stimulating economic growth, increasing employment, and ensuring
sustainable economic development in the Republic of Kazakhstan. In the long term, further
improvement of SME support mechanisms will contribute to strengthening the competitiveness
and diversification of the national economy.
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MeToabl M MHCTPYMEHTbI OLEHKM
3PPEKTUBHOCTU MPOEKTHOTO YNpaBAEeHUA:
00630p COBPEMEHHbIX MOAX0A08B

AHTOHOBa MaprapuTta AneKkceeBHa
MarunctpaHTt Ol «YnpasieHue npoektamm» 1 Kypc, AnmaTel MeHeaMeHT YHuBepcuTeT

AHHOTauuA

B cTaTbe npeacTaBneH 0630p COBPEMEHHbIX METO0B N MHCTPYMEHTOB OLEHKM 3OPEKTUBHOCTM
ynpaB/ieHMAa MpoeKkTamu B oOpraHusaumun. [poBeAeH CPaBHUTESNbHbLIA aHaAM3  KAKOYEBbIX
NnoAxoA0B, BK/AOYAA METOJZ, OCBOEHHOro obbema (EVM), cuctemy Kato4eBbIX MoKasaTenen
apdektTmBHoCcTM (KPI), cbanaHcMpoBaHHyo cuctemy nokasaTtesnen (Balanced Scorecard), a Takske
METPUKM TMBKMX MeToA0N0TNI ynpaBaeHns (Agile). BbiaBaeHbl X NpenMMyLLecTBa, OrpaHNYeHNA 1
obnactn npumeHeHns. OH6OCHOBaHa HEOHBXOAMMOCTb KOMMIEKCHOro MCMO/b30BaHUA MeTOA0B
OLEHKM ANS NOBbILWEHNA PE3YNbTAaTUBHOCTM NPOEKTHOrO YNpaBaeHUA B YCA0BMAX LiMdGPOBM3aLIMM
M BbICOKOM AMHAMMKN BHELLHEN cpeapl.

KntoueBble cnoBsa

YnpaBaeHune npoektamun, adppexkTneHocTb npoektos, KPI, EVM, Agile, Balanced Scorecard, oueHKa
3bbEKTMBHOCTM, NPOEKTHOE YNpaBAEHME.

BeeaeHue

B ycnosuax undpoBoi TpaHcHOPMaLIMM IKOHOMUKN U YCUAEHUA KOHKYPEHTHOM cpeapl
OpraHuM3auMm BCE Yalle WCNONb3YOT MNPOEKTHbIM MNOAX0A KaK WHCTPYMEHT AOCTUXKEHMUA
cTpatermyeckmx uenen. IPPeKTMBHOCTb yNpaBAeHMA MNPOEeKTaMW CTAHOBWUTCA K/KOYEBbIM
$aKTOpPOM YyCTOMYMBOTO Pa3BUTMA, MOCKOIbKY MMEHHO OT KavecTBa YMpaBieHWA 3aBUCAT CPOKM
peanusaumn, cobnoaeHne broakeTa n 4OCTUNKEHWE 3aMNaHUPOBAHHbIX Pe3y/1bTaToB.

HecmoTpA Ha WKMPOKOe pacnpoCTpaHeHWEe METOAONOIMI  YyNpaBAeHUA MNPOEKTaMM,
3HAYUTENbHAA YaCTb MPOEKTOB CTA/IKMBAETCA C NPEBbILEHNEM CPOKOB W BtOAKETA, YTO YKa3blBaeT
Ha HeaoCTaTOYHYIO 3GDEKTUBHOCTb CYLLECTBYIOWMX MEXAHM3MOB OLEHKK. B 3TOM CBA3M 0cobyto
aKTyaNbHOCTb NpMobpeTaeT aHa/IM3 COBPEMEHHbIX METOA0B OLEHKM 3GDEKTUBHOCTU NPOEKTHOIO
yNpaBAeHMA N X CPAaBHUTENbHAA XapaKTEPUCTUKA.

MeToA0/10rMYecko OCHOBOW MUCCAeA0BaHMA ABAAETCA aHaAM3 Hay4yHOW UTepaTypsbl, a
TaKXKe CPaBHUTENbHbIN aHaAN3 METOA0B U MHCTPYMEHTOB OUEHKM 3GDEKTUBHOCTU NMPOEKTHOIO
ynpasaeHusa.

OcHoBHa#sA YacTb

CoBpemeHHble MeTobl OLUEHKM 3PGEKTUBHOCTM MPOEKTHOO YNPaBAEHMUA MOXKHO YC/I0BHO
Pa3fennTb Ha HECKO/IbKO Tpynn: 3SKOHOMWYECKMe METOAbl, MPOLIeCCHble MoKasaTenu,
MHTErPUPOBAHHbIE CUCTEMbI OLLEHKWU U METPUKM TMOKUX METOA010TUIA.

MeTop, ocBoeHHOro o6bema (EVM)

MeToz ocBoeHHOro obbema (Earned Value Management, EVM) npeactasnaeT coboi oanH
M3 Hanbonee KOMMNEKCHbIX MHCTPYMEHTOB OLEHKM 3PdEKTMBHOCTM MPOEKTHOro ynpasaeHus,
MOCKO/IbKY WMHTErpMpyeT MnoKasaTesinm CPOKOB, CTOMMOCTM M o6bema BbIMOSHEHHbIX paboT. B
OCHOBE METO/1a /IeKMT COMOCTaBNEHNE MAAHOBbIX U GAKTUYECKMX 3HAYEHUI C MCMONb30BaHMEM
TaKUX NoKasaTesiel, Kak naaHosas ctommocTs (Planned Value), ocBoeHHbIn 06bem (Earned Value)
n daKkTMYeckne 3atpaTbl (Actual Cost).
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MpumeHeHne EVM no3BonAeT He TONIbKO OLUEHWUTb TeKyllee COCTOAHME MPOeKTa, HO U
NPOrHO3MpOBaTb €ro AasbHenllee pa3BUTUE, BKIOYAA BEPOATHOCTb NPeBbilWeHMNA BoaKeTa nam
HapyLeHWA CPOKOB.

MpakTuKka npumeHeHmna EVM WIMPOKO pacnpocTpaHeHa B KPYMHbIX MHDPACTPYKTYPHbIX U
NPOMbILWIEHHbIX NPOeKTax. Hanpumep, meTon akTMBHO mcnonb3yeTca B npoekTax NASA, rae
TpebyeTca BbICOKAA TOYHOCTb KOHTPOAA 3aTPaT M CPOKOB, @ TaKKE B CTPOMUTE/IbHbIX MPOEKTax
MeXKAyHaPOAHbIX KOMNaHUM, TakMx Kak Bechtel.

MpenmyllecTBa meToda: KOMMIEKCHaA OUEeHKa MapaMeTpoB MPOEKTa; BO3MOMKHOCTb
PaHHEro BbIABNEHNA OTKNOHEHWI; BbICOKAA TOYHOCTb MPOrHO3MpoBaHMA. MUHYCbl MCNONb30BaAHNA
MeTOAa : BbICOKAA C/NOXHOCTb BHeApPeHMA; HeobXOAMMOCTb TOYHbIX WCXOAHbLIX AOAHHbIX;
orpaHuYyeHHan rmbKOCTb B YC/IOBMAX M3MEHAIOLLIMXCA TpeboBaHW.

Takum obpasom, EVM Haumbonee 3ddeKkTMBEH B MPOEKTAX C BbICOKOM CTEMNeHblo
dbopmanmsaummn n ctabunbHbiMK TpeboBaHMAMM.

Kntouesble nokasatenn apdektnsHoctH (KPI)

CucTema Kato4deBbix nokasatenei apdektnsHoct (KPl) npeacraBnaeT cobon MHCTPYMEHT
KONMYECTBEHHOM OLeHKM pPe3ynbTaTOB MNPOEKTHOW [AeATeNbHOCTM Ha OCHOBE 3apaHee
yCTaHOBNEHHbIX KpuTepues. KPl MOryT oxBaTbiBaTb pa3/IMyHble acneKTbl NpoeKTa: cobaoaeHne
CPOKOB, YPOBEHb 3aTPaT, KAaYeCTBO pe3y/bTaTa M yA0BNETBOPEHHOCTb 3aMHTEPECOBAHHbIX CTOPOH.

B otainume ot EVM, KPl opneHTMpOBaHbl He CTOJIbKO Ha KOMMJIEKCHYIO MOe/lb NMPOEKTa,
CKO/IbKO Ha LOCTMXKEHME KOHKPETHbIX LieNen 1 nokasaTtenen apPpeKTMBHOCTH.

[aHHbIM noaxon, WWMPOKO WMCNOAb3YyeTCA B KOPMOPATMBHOM NpaKTUKe. Hanpumep,
KomnaHua Google npumensneT KPI B coueTtanmm ¢ cuctemort OKR (Objectives and Key Results) ans
OUEeHKM 3G GEKTUBHOCTU MPOEKTHBIX M NPOAYKTOBbLIX KOMaHA,. B cBoto o4epeap, Toyota ncnonblyet
KPI oA KOHTPOANA NPOM3BOACTBEHHbIX M MHHOBALMOHHbIX MPOEKTOB.

MpeumyLLecTsa MCNONb30BaHMWA mMeToaa 37O npocToTa BHeApEeHNA 7z
aanTaluMm,BO3MOXKHOCTb  MHAMBUAYA/NIbHOM HACTPOMKM NOKa3aTenewn,BbiICOKaa HarnagHoCTb
pe3ynbTaToB.MUHYCbl MPUMEHEHMA 3TO PUCK POPMaNbHOro BbINONAHEHWA MoKas3aTene 6es
[OCTUKEHMA peanbHbIX LeNen, 3aBUCUMOCTb OT KOPPeKTHOCTU Bblibopa KPI ,orpaHM4yeHHOCTb B
OLEeHKe KOMMNIEeKCHOM 3ddEKTUBHOCTHN NPOEKTA.

Takum obpaszom, KPI anatoTcs adpPeKTUBHLIM MHCTPYMEHTOM OMEPaTUBHOIO KOHTPOAS,
O/1HAKO TPebyIOT rPaMOTHOM HAaCTPOMKM CUCTEMbI MOKa3aTenen.

CbanaHcMpoBaHHas cucteMa noKkasatenei (Balanced Scorecard)

CbanaHcnpoBaHHana cuctema nokasateneit (Balanced Scorecard, BSC) npeactasnset coboi
NHTErpMPOBaHHbIM NOAX0A K oLeHKe 3hDEeKTUBHOCTM, YYNTLIBAOLWMIA HE TO/IbKO GUHAHCOBLIE, HO
MW HedbMHaHcOBble MoKasaTenu. MeTog npeanonaraeT aHaiM3 MNPOEKTHOM AeATeNbHOCTU No
YeTbIpeMm K/oYEBbIM NepcrnekTMBam: GMHAHCOBOM, KIMEHTCKON, BHYTPEHHUM BU3Hec-npoLueccam
1 0By4YeHMto 1 Pa3BUTMIO MepcoHana.

BSC no3BonAeT yBA3aTb pe3y/abTaTbl MPOEKTOB CO CTPATENMUYECKMMM LLeNAMM OPraHM3aumu,
YTO AeNaeT AAHHbINA MHCTPYMEHT OCODEHHO aKTyasbHbIM B YC0BUAX A0/TOCPOYHOrO Pa3BUTHA.

MNpumeHeHne Balanced Scorecard WMPOKO PacnpocTpaHeHO B KPYMHbIX Koprnopaumsx.
Hanpumep, IBM uncnonb3yeTr AaHHbIM NoAxo4 ANA OueHKM 3GPEKTUBHOCTU CTpaTErnyecKkmx
MHULMATKB, @ Siemens NPUMEHSET ero B pamKkax nporpamm Lmdposon TpaHchopmaLmn.

MpeumyliecTsa MCNONb30BaHMA MeTO/1a:KOMMEKCHbIN " CTpaTermyeckm
OPMEHTUPOBAHHbIV NOAXOA, YHET HEMATepPUaibHbIX GAaKTOPOB ,CBA3b MPOEKTHOMN AEATENIbHOCTH C
[ONTOCPOYHBIMM LeNiMn. MUHYCbl MeToAa C0XKHOCTb Pa3paboTKm 1 BHeAPEHNA,HEOBXOAMMOCTb
aflanTaumm noa cneundurKy opraHn3aumm,BbiCoKaa TPYA0EMKOCTb.

Takum obpasom, BSC anaetca addeKTUBHBIM MHCTPYMEHTOM CTPATErM4yeckom OUEHKM,
0HAKO TpebyeT 3HaUUTENbHbIX OPraHN3aLMOHHbIX PECYPCOB.
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Agile-meTpuku (velocity, lead time, cycle time)

C pasButMem TUOKUX MEeTOoAO0N0rMIA  yNpaBieHua npoexktamnm ocoboe 3HaveHue
npuobpeTtatoT Agile-meTpuKkM, no3sonsolMe OLEHWBATb 3PPEKTUBHOCTL PaboTbl KOMaHA B
YCNOBMAX BbICOKOM HEONPeAeNeHHOCTM!.

K Knto4eBbIM METPUKAM OTHOCATCA:

velocity - CKOpOCTb BbINONHEHMA 33434 33 UTEPALMIO;

lead time - Bpems OT NOCTaHOBKM 33434M A0 ee 3aBepLleHms;

cycle time - BpemA BbINONHEHMA 33434MK.

3T NOKa3aTeNn OPUEHTUPOBAHbI HA aHAIM3 NPOLLECCOB M 3GPEKTUBHOCTM KOMAHAbI, @ He
TO/IbKO HA KOHEYHbIN pe3yabTaT NPOeKTa.

Agile-MeTpMKKM aKTUBHO NpumeHaoTca B |T-komnaHuax. Hanpumep, Spotify mncnonbsyet
MOZle/lb  aBTOHOMHbIX  KOMaHZ  (squads), rae  METPUKM  MO3BOMAIOT  OLLEHMBATb
NpPon3BOAMTENBHOCTL M TMOKOCTb pa3paboTkn. KomnaHmsa Amazon Takxe npumeHsaeT Agile-
noaxoapl ANA ynpasaeHua LMGpoBbIMM NPOAYKTaMM.

MpeumyllecTBa MeToda BbICOKAA afanTMBHOCTb K  WM3MEHEHWAM,0pMeHTauMA  Ha
3QPEeKTMBHOCTL KOMaHAbl, BO3MOMHOCTb ObICTPOrO pearMpoBaHuMa Ha npobaembl. MUHyCbI
NPUMEHEHNA 3TOCNOXHOCTb COMOCTAaBNEHMA Pe3ynbTaTOB MeXAy KOMaHAaMW,3aBUCMMOCTb OT
3penoctun Agile-KynbTypbl,0rpaHUYEHHOCTb NPUMeHeHUA BHe |T-chepbl.

Takum  obpasom, Agile-MeTpuKkM  ABNAIOTCA  KAOYEBBIM  MHCTPYMEHTOM  OLLEHKM
3QPEKTUBHOCTM B TMOKMX NPOEKTaxX, OAHAKO TPebyoT Pa3BUTOM OPraHN3aLMOHHOM KyAbTYpbI.

CpaBHUTENbHBIN aHaNN3 METOA0B OLLEHKMN 3P EKTUBHOCTH

CpaBHUTENbHBLIA  aHAAM3 MOKa3as, 4YTO HWM OOAMH W3 MeTodoB He obecneuymsaet
YHMBEPCaNbHON OLEHKM 3G EKTUBHOCTN NPOEKTHOMO YNPaBAEHMA.

- EVM adpdeKkTnBEH 419 KOHTPONA PECYPCOB M CPOKOB, HO MEHee NPUMEHNM B TMBKOW cpese

- KPI' ynobHbl OnAa onepaTMBHOrO YMpaBAeHWA, HO He OTPaXKatoT CTpaTerMyeckyto
30 HEKTUBHOCTD

— Balanced Scorecard no3BonAeT yuMTbIBaTb CTpaTeErnyeckmMe Uenu, oaHako TpebyeT
3HAYUTENbHbIX PECYPCOB

- Agile-meTpurKkn obecneunsatoT rMOKOCTb, HO OrpaHMyeHbl Chepoit NpUMeHeHNA

Ncxoga mn3 a1oro, Hamvbonee 3PpPeKTUBHLIM ABASETCA KOMOWMHMPOBAHHbLIM MOAX0A,
OCHOBAHHbIA Ha MHTErpaumm pasanyHbiX METOA0B OLEHKM B 3aBMCMMOCTM OT TMMNa NPOEKTa M
YCJIOBUIA €70 peanm3aumm.

CBA3b OLEHKM 3OPEKTUBHOCTM C NOBBILLEHWEM PE3Y/bTaTUBHOCTM YNPaBAEHUA NPOEKTaMu

MpoBeAgeHHbIM aHaNM3 NOKa3bliBaeT, YTO BbIOOP METOA0B OLLEHKM HAMpAMYK BAMAET Ha
3bDEKTMBHOCTb yNpaBneHUA npoeKkTamu. KMcnonb3oBaHMe KOMMAEKCHOM CUCTEMbI OUEHKM
No3BONIAET:

—  MOBbICUTb TOYHOCTb YNPaBAEHYECKUX PELLEHN;
CBOEBPEMEHHO BbIIBNATb OTKJOHEHMSA;
YAYYWMTb YNpaBaeHne pecypcamu;

—  MOBbLICUTb NPO3PAYHOCTb MPOEKTHOM AEATENIbHOCTM.

Ocobyto posib UrpatoT UMbpoBble MHCTPYMEHTbLI ynpaBaeHua npoektamu (Jira, Trello, MS
Project), a TaKe TEXHO/IOTMW WMCKYCCTBEHHOIrO WHTENNEKTA, MO3BO/AIOLIME aBTOMATM3NPOBATb
NpoLecchbl aHaAN3a AaHHbIX M MPOrHO3MPOBAHMA PUCKOB.

LindpoBble MHCTPYMeHTbI obecneynBatoT aBTOMATM3ALMIO NAAHWMPOBAHMA, KOHTPONA U
KOOpAMHALUMM NPOEKTHOW AeATENbHOCTU.

Cuctemsbl nnaHmMpoBanua (Microsoft Project, Primavera P6) ncnonsaytotca 418 paspaboTku
rpadmKoB, pacnpeaeneHma Pecypcos U KOHTPOAA CPOKOB.

VIHCTpyMeHTbI ynpasaeHua 3agadvamu (Jira, Trello) npumeHAoTcAa ANa NOCTaHOBKM 3ajay,
OTCNEXMBAHMA UX BbINONHEHWA N KOOPAMHAUMKN PaboTbl KOMAHAbI.
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Cpeactsa KommyHuMKauum (Microsoft Teams, Slack) obecneumBatoT B3ammoaencTesne
YYaCTHUKOB NMPOEKTA.

MHTennekTyanbHble CUCTEMbI WCMOAb3YIOTCA AN  aHaAM3a  [AaHHbIX TMPOEKTOB U
NPOrHO3MPOBaHMA PUCKOB.

MpumeHeHne UMbPOBbIX MHCTPYMEHTOB MOBbILLIAET NMPO3PaYHOCTb MPOLLECCOB, TOYHOCTb
KOHTPOAA W 3GDEKTUBHOCTb YNPABAEHNS NPOEKTAMM.

3akno4eHune

B pe3ynbTaTe NpoBEAEHHOr0 MCCAeA0BaHMA YCTaHOBIEHO, YTO OLUEHKa 3PpPEKTUBHOCTU
yrnpaBaeHua MnpoekTamu TpebyeT WCNONb30BaHUSA KOMIMJIEKCHOrO MoAxoAa, CO4YeTalollero
Pa3/INYHbIe MeTOAbl M MHCTPYMEHTbI aHaNM3a.

CpaBHUTENbHbIN aHaM3 NOKas3as, YTo Kaxabln M3 metoaos (EVM, KPI, Balanced Scorecard,
Agile-meTpuKkn) obnagaeT Kak NpeuMmylLlecTBaMn, Tak M OrpaHMYEHUAMU, YTO 0DYyCNOBAMBAET
HEeoHXOAMMOCTb UX KOMOUHWMPOBAHHOIO NPUMEHEHMA.

MoBbileHne 3PPEKTUBHOCTM MPOEKTHOrO YNPaBAEHUS BO3MOXKHO MNpWU  YC/IOBUK
NHTErpaumMm aHaAMTUYECKUX UHCTPYMEHTOB OLLEHKM, MCMOJIb30BaHMA LUMPPOBbLIX TEXHOMOMMI U
Pa3BUTUA KOMMETEHLNM NMPOEKTHbIX KOMaHA.

TakMm 0DOpa3soM, CUCTEMHbBIN NOAX04, K oleHKe 3dPEeKTMBHOCTU NMPOEKTOB crnocobcTayeT
MOBbILEHWIO  PEe3yNbTaTUBHOCTM  YMPABAEHUS W YKPENJIEHUIO  KOHKYPEHTHbIX  MO3MLMUMA
opraHusauumm.
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AHHOTauuA

OrpaHWYeHHbIn  OloAXKeT CcerogHA CTAHOBMTCA TMMMYHLIM  YCIOBMEM  peanm3aumn
KpeaTMBHbIX MPOEKTOB B BM3HeCe, HEKOMMEPYECKOM CEeKTOpe M FOPOACKMX MHMUMATMBAX. PocT
UeH U MHONAUMA YCNOXKHAT GUHAHCOBOE MAAaHWMPOBAHWME MPOEKTOB, @ MHOrME MPOrpPaMmbl
NOAAEPMKKMN NOCTENEHHO CMEeLLAtoTCA OT He3B03ME3AHbIX TPAHTOB K BO3BPATHbIM MHCTPYMEHTaAM
M TpebOBAHMAM 3SKOHOMMUYECKOM YCTOMYMBOCTM. B 3TUX YyCNOBMAX KpeaTMBHble KOMaHAbI
BbIHY»/AEHbl OAHOBPEMEHHO COXPaHATb KA4yecTBO M OPUMMHANBbHOCTb Maen u 3OeKTUBHO
yNpaBaATb OMNepauMOHHOM YacTbto MPOEKTA, BKAKOYAA MOArOTOBKY CMET, AOroBOPHYH paboTy,
KOMMYHWKALMIO M MPOLLECChl COT1aCOBaHNA.

CtaTba ONMpaeTca Ha aHaauM3 HopmaTuBHOW 6asbl KasaxctaHa 2023-2026 roaos,
CTAaTUCTUKY MHONAUMM W SKONOTMYECKMe AaHHble, YTODbl MOKasaTb, Kak AnBepcnduumMpoBaThb
dUHAHCMPOBAHME N MUHMMM3MPOBATbL pUCKKM. Ocoboe BHMMaHME yaenAeTcA Ka3axCTaHCKOMY
KOHTEKCTY: MPaBOBbIM ONpPeAeNeHNAM KPpeaTUBHbIX MHAYCTPUIM, MHCTPYMEHTam KpayadaHanHra B
topucankumm MOUA n ocobeHHOCTAM NpoeKToB No 0OWEeCTBEHHO 3HAYMMbIM TEMAM, TaKMM KaK
KayecTBO BO34yXa B A/NMaTbl, r4e AaHHble O 3arpA3HeHUM TpebytoT BbICOKOM TOYHOCTM ANA
COXPaHeHWA 40Bepua ayanuTopum.

KntoueBble CnoBa: KpeaTWBHblE MPOEKTbI; OrPaHUYEHHbIN OIOAXKET; PUCK-MEHEOKMEHT;
ynpaB/eHne NpoekTamu; KpayadaHanHr; KazaxcTaH.

BeeneHue

B KasaxcTaHe ynpaBieHWe NPOEKTaMM YCAOXKHAETCA BbICOKOW HeonpeaefnieHHOCTbo U
YCTOMUYMBbLIM POCTOM LIEH, KOTOPbIA HAaNPAMYIO BIMAET Ha KPeaTMBHble MHMLMATUBLI. [10 AaHHbIM
Bop0o HaUMOHANbHOM CTaTUCTUKM, roaoBas MHGAAUMA B 2025 roay coctasuna 12,3 %, a B AHBape
2026 ropa—12,2 % B ronoBOM BbipaxKeHun [1]. 3To NPUBOAUT K TOMY, YTO NPOEKTbI B KPEATUBHbIX
MHAOYCTPUAX CTAZIKMBAKOTCA C PUCKOM MNpeBblleHUA Oloa)KeTa: [0pOXKatoT maTepuansl Ans
NPOW3BOACTBA, YCAYIM NOAPAAYMKOB, NOTUCTUKA, MPOABMIKEHME B COLCETAX U Apyrue ycayrn. M no
CyTW, NpeaBapuTenbHas CMeTa, PacCYMTaHHaAA Ha CTapTe, BCE PaBHO MOXeT TpeboBaTb
KOPPEKTMPOBOK Y¥Ke Yepe3 1-2 mecaua 13-3a BHeLHMX GakTopoB, TakMX Kak KonebaHns KypcoB
BaNOT.
B deBpane 2026 roga Mpe3naeHT noanuncan 3akoH «O BHECEHUM U3MEHEHWI U AOMNOAHEHUIN B
HeKoTopble 3akoHodaTenbHble akTbl PK no Bonpocam MOAAEPHKM W Pa3BUTUA KpeaTUBHbIX
NHAYCTPUNY», KOTOPbIA HE TOIbKO YTOYHAET NOHATUA, HO M BBOAWUT peecTp CybbeKkToB, Mepbl Mo
3alMTe MHTENIEKTYaIbHOM COBCTBEHHOCTM U MEXaHW3MbI MPUBIEYEHMA YACTHbIX UHBECTULMI [2].
FocynapCTBEHHAA NOAUTUKA, OTpakeHHas B [paBmaax okasaHua noaaep»kku (yre. 29.12.2025),
NoAYEPKMBAET KOMIMIEKCHYIO MOMOLLb Ha BCEX 3Tanax XM3HEHHOro LMKAa NPOeKTa, OT Maen Ao



«Foundations and Trends in Modern Learning» (March 19-20, 2026). Berlin, Germany I

MacwTabmMpoBaHMA, OAHAKO C aKLEHTOM Ha GUMHAHCOBYIO YCTOMYMBOCTb, MPUHLMM BO3BPATHOCTM
CpeACcTB M OrpaHuYeHHyto Aot0 6e3Bo3me3aHbix rpaHToB [3]. To ecTb, cTpaHa co3gaeT
6naronpuATHbIE BO3MOMXKHOCTU A48 QYHKUMOHMPOBAHMA KPeaTUBHbIX MpoeKkToB. Ho, ¢ apyrom
CTOPOHbI, HaKNaablBaeT AOMNOAHUTENbHble TpebosaHMA. OTctoAa, KOMaHAbl MOTUBMPYIOTCA Ha
6onee AMCUMNAMHMPOBAHHBIM NOAXOA: HE MPOCTO TPATUTL, @ MUHBECTUMPOBATL PECYPChI C PacYeToM
Ha OKYMNaemMoCTb WA COUMaNbHbIN 3DPeKT.

B TaKMX yCNOBUAX OrPaHUUYEHHbIN BtoaxeT nepectaeT ObiTb Cyrybo HeratuBHbIM GaKkTOPOM.
B Takux yCnoBMsAX KOMaHAbl y4aTcs MPUOPUTM3IMPOBATL 3aZayW, CHMXKATb HeonpeaeneHHOCTb
yepes NWUIOTHbIE TECTbl, 3aWMLLATL KAOYEBOM Pe3yabTaT (Hanpumep, OPUTrMHaAbHYIO A UK
[aHHbIE) N aKTMBHO YNPaBAATb PUCKAMMU.

KoHTekcT KasaxcTtaHa 1 paboune onpeneneHma

B deBpane 2026 roga odmumanbHO onybMKOBaAH 3aKOH, AAOLWLNI onpeaeneHns:

® KpeaTuBHble  MHOYCTPMM —  OTPacAM MO CO34aHMI0,  MPOM3BOACTBY,
BOCMPOM3BOACTBY M MaCcCOBOMY PaCNpOCTPaHEHUIO pPe3y/abTaToB KpeaTUBHOM
[eaTenbHOCTY;

® KpeaTMBHAA AEATENbHOCTb — AEeATeNbHOCTb, CBA3AaHHAA C KOMMepLMannsaumen
pPe3ynbTaToB TBOPYECTBa [2].

3aKOH BBOAMT OHNAMH-peecTp CyOBEKTOB KpeaTMBHbLIX UHAYCTPUM, aAMUHUCTPUPYEMbIN
YyNOAHOMOYEHHbIM OpraHom (MUHUCTEPCTBOM KyAbTYpPbl U MHGOPMALLMK), YTO yNpoLwlaeT AOCTYN K
noagep:ke [4]. MepedyeHb BMAOB 3SKOHOMUYECKOW geatensHoctn (OK3[), oTHocAwmxcs K
KpeaTMBHbIM MHAYCTPUAM, Obin yTBEPKAEH elwé B 2023 roay MNocTtaHoBneHWeMm [1paBUTENbCTBA
No448 u BkAtoYaeT 43 NO3MUMM: OT KMHO M aHUMaUMKU A0 AM3aMHA, apXUTEKTYPbI, poTorpadum un
pa3paboTku urp [5]. CoOTBETCTBME ITOMY NEPEYHIO AAET KOMMNAHUAM 1 GOHAAM NPEenMyLLEeCTBO:
NbrOTHble KpeamTbl, KOMNeHcaumm Ha pernctpaumto MC (oo 50% pacxonos) M yyactve B
aKcenepaTopax, YTo 0COBEHHO NOAE3HO NPU OrPaHNYEHHOM BroasKeTe.

MoA orpaHMyeHHbIM BIOAKETOM B CTaTbe MOAPA3yMEeBAETCA TaKad CUTyauma, B KOTOPOWM
MMEIOLWMXCA  CPeacTB  HeAOCTAaTOMHO  A/1A MOAHOMO  MOKPbLITMA  3aTpaT WM CHUKEHWA
HeonpeaeneHHOCTN 3a CYeT AOMNONAHUTENbHbIX MHBECTULMI. ITO TUMUYHO 1A HEKOMMEpPYECKUX
MHWUMATKB, KaK Hanpumep Almaty Air Initiative, roe 6togkeT dopmupyeTca M3 paHTOB
(orpaHMYeHHbIX MO CyMMe), @ KOMaH4a KomneHcupyeT aedUUMT NapTHEPCTBAMM, BOJIOHTEPAMM
AU UMPPOBLIMM MHCTPYMEHTAMKM Bpode HecniaTHbIX naatdopm Ans aAmsaiHa (Kak Canva mau
Figma).

Mo cyTM, B KA3axCTAHCKOM KOHTEKCTe OrpaHWYeHus YyCUAMBAOTCA WHOAAUMEN, HO
CMArYatTCA rocyaapCTBEHHOM MOAUTUKOW: NpaBuaa NOAAEPKKM NOAYEPKMBAOT BO3BPATHOCTb
MHCTPYMEHTOB (KpeauTbl noa, 5—7%) u ¢GOoKyc Ha CaMOOKYMaeMoCTW, 4YTO MOTMBMPYET K
amsepcndrKkaumm nctouHmnkos [3]. Ana Almaty Air Initiative, 6toa)eT YyacTo He npesbiwaeT 5-10
M/IH TEHTE Ha KaMMNaHWIo, C aKLLEHTOM Ha colmManbHbi adbdeKT BMecTo Npubbian.

MexaH13Mbl peanunsaumm nNpu orpaHM4YeHHOM bloaKeTte

KntoyeBon npuMHUMN  peanu3almm  KpeaTMBHbIX MNPOEKTOB B AeduumTe Cpeacrs
3akntovaeTca B paspabotke MVP, MUMHUMaNbHO *KM3HECNOCOOHOro NPoAyKTa MU ero no3TanHoro
Pa3BUTUA: NU0TaA, Nepsan paboyaa Bepcus M MmacliTabupoBaHme. Takon NoAXod COOTBETCTBYET
tailoring (apanTaummn meToAoB ynpasBiaeHus npoekTom) no PMBOK Guide 7th Edition: Bbibop
NPeAMKTUBHOTO (4158 GUKCMPOBAHHbLIX 3a4ad), aganTuMBHOro (agile-noaxon Ans utepaumin) nam
rmbpuaAHOro NoaxoAa C peryifapHoi oueHKoM 1 yaydweHmem [6]. B npakTMKe 3TO 03Ha4yaeT cTapT
c 6to4KeTHOro nnaHa, rae OCHOBHas Macca CpeacTB CPeAcTB MAYT Ha core-pesynbTaTt (Maes,
KOHTEHT), @ OCTa/IbHOE— Ha PUCKM 1 NPOABUKEHME.

Kpome TOro, pacnpoctpaHeHa MpakTMKa HedUHAHCOBbLIX MAPTHEPCTB: MIOLWAAKM,
obopynosaHue, AM3aliH, NPOAAKLWH, AOCTYN K ayAUTOPUKN B3aMeH Ha YNOMMHAHMA, COBMECTHbIM
PR, TO ecTb BapTepHble yCcnoBMA. ITO CHUXKAET NPAMbIE PAacXodbl, HO YBENIMYMBAET 3aTpaThbl Ha
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KoopAMHaLUMIO, KOHTPO/Ib KayecTBa U topuanyeckoe odopmaeHune. YCN0BHO, YacTHbIM doHA no
b6opbbe ¢ rpasHbiM BO3ayxoB Almaty Air Initiative coTpyaHuyan ¢ sydamum kak KazNU  ana ans
MOHUTOPMHIa JaHHbIX O 3arpA3HEeHnM, MCMNosb3ys CTYAEeHTOB-BOOHTEPOB M nabopaTopHoe
obopyaoBaHMne, YTO IKOHOMUT Ha aKkcnepTuse. [7].
®durHaHcMpoBaHue amsepcudumUmpyeTca caeayrowmm obpasom:
® OCyAapCTBEHHble Mepbl (KOHCYAbTaLMM, aKCeNepaTopbl, bIOTHbIE MOMELLEHNA);
® OusHec-NapTHepCTBa;
® KpayadaHAMHI 1 KpayaAMHBECTUHT — peryampyemsble naatbopmbl B8 MOUA, raoe ¢
2020 ropa npuBaedYeHo okoao 29,8 mapa TeHre M NpoduHaHCMpoBaHO 548
npoektoB [8]. KpayadaHAMHr 34eCb He TO/NbKO [AEHEXHYID MOMOLb, OH
obecneymMBaeT MapKETUHI, BKAOYas MNPOBEPKY WHTepeca ayautopum u cbop
dunabeka, xoTa TpebyeT NPO3PaAYHOCTA (KaK eXemMeCcAYHble OTYETbI) U BbIMOHEHUS
obAzaTenbcTs neped 6akepamm, 4Tobbl M3bEKaTb PENyTaUMOHHbIX pUcKoB. [nAa
Takoro pogda nHuumatue, kak Almaty Air Initiative aTo moxeT 6bITb N0/1E3HO, Bedb
XUTeNu, cTpagatolme ot cmora (B ropoe cpeaHee coaepkaHue BpeaHbIX YacTul,
PM2.5 B atmocdepe B 6 pa3 Bbilie Hopmbl BO3 [9]), byayT pagbl noaaepxatb
NPOEKTbl Yepe3 COOTBETCTBYOLLME NAATOOPMbI.
3aecb, BaXKHbIM acneKkT — 3TO NPaBOBan 3allMTa pe3ynbTaToB. KoppeKkTHaA LenoYvka npas
BK/IIOYAET aBTOPCKME A0roBOPbI, IMLLEH3MM, COrNAlLEHMA C YYaCTHUKAMM U ANCTPUObIOTOpPaMM,
yTo nNpeaoTBpawaeT cnopbl. B MOLA aelcteyeT cneumanbHbii AKT 00 MHTENNEKTyanbHOM
CcOBCTBEHHOCTH, a rocy4apcTBo KomneHcmpyeT Ao 50% pacxonoB Ha pernctpaumio UC [3], [8]. Ana
OrpaHMYeHHoro 6roAXKeTa 3TO AOCTATOYHO KPUTUYHO, NOTOMY YTO 6e3 3aulMTbl NPOEKT PUCKYeT
HNOKMPOBKON AN KPaXkel naen, ocobeHHo B Lnpposom popmarte.
KntoueBble pUCKM M KaK yrNpaBaaTb UMM
PUCK-MeHeXKMEHT B KpeaTMBHbIX MPOeKTaX C OrpaHMYeHHbIM OLOAKETOM CTPOUTCA Ha
CUCTEMHOM MOAX0AE, ONMCAHHOM B MeXayHapoaHom cTaHaapTe ISO 31000:2018, KoTopbin
onpeaenaeT PUCK Kak adpdeKT HeonpeaeneHHOCTM Ha uenn npoekTa [10]. B KasaxcTaHCKOM
KOHTEKCTE 3TN PUCKM YCUAMBAIOTCA BbICOKOM MHPAsumen (12,3% B 2025 roay no AaHHbIM Bopo
HaUMOHANbHOM CTAaTUCTUKKM [1]) M nNepexoAomM K BO3BPATHbIM WMHCTPYMEHTAM MNOAJEPHKKM
KPeaTMBHbIX MHAYCTPUIA, KaK YKa3aHo B [paBuaax rocyaapcTBeHHON noaaepsku (ytse. 29.12.2025)
[3]. PUCKM BO3HMKAIOT 13 CNeuuduKM KpeaTUBHbIX MPOEKTOB: BbICOKOW Heonpeae eHHOoCTH (13-3a
TBOPYECKOro MpoLecca), 3aBUCMMOCTM OT BHELIHMX MNapTHEPOB (BO/IOHTEPbI, CMOHCOPbLI) U
YyBCTBUTENbHbIX TeM (Hanpumep, ana poHaa Almaty Air Initiative, 3aHMMatoLLLErocs akonorMen B
AnmaTbl, AaHHble 0 PM2.5 TpebytoT MakcMmManbHOM TOYHOCTM ana u3bexaHus obLecTBEHHOMO
pe3oHaHca).
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Huxe npeacrtasneHa Tabnuvua Nol, TpaHCAMPYOLLAs 4YacTble PUCKM  MPOEKTHOW
NEeATeNlbHOCTM M COOTBETCTBYIOLIME MEPbI MX MUHMMM3ALMKU, OCHOBAHHASA Ha pPEKOMEeHZaLmAx
HactnHa MockoBuua [xactmHa Po3eHwTelMHa, co3aateneit Be6-npuaoKeHna ans ynpasaeHus
npoexktamm Asana [11].

Puck Mepa ynpaB/ieHnA PUCKOM

HeonpeneneHHbin | YeTKo onpeaennTb 1 3a40KYMEHTUPOBATL rPaHMLbI MPOEKTa, COr1acoBaB

0bbem pabot nx
CO BCEMM Y4aCTHMKaMK A0 cTapTa paboTbl. PerynapHblie NpoBEpPKM
BbINO/IHEHWSA MOMOratoT BOBPEMA 0OHAPYKNTb OTKIOHEHNS.
Mepepacxos, ToYHO oLEeHMBaTb 3aTPaThbl MO KaXKA0MY 3/1eEMEHTY NPOEKTa U CO034aBaTb
broaxkeTa noapobHbIN BroaxKeT MpK 3TOM BaXKHO perynapHo ceepaTb GaKkTuyeckme
pacxoibl C N1aHOM (Hanpumep, Yepes NPOMeKYTOYHble GMHAHCOBbIE
OTYETbI MK BCTPEYM).
CpblB CPOKOB CneayeT 3aK/aAblBaTb BPEMA Ha HEMPEABUAEHHbIE 3a4EPKKM U
MCNO/1b30BaTb MHCTPYMEHTbI NAAaHMPOBaHMA (AMarpaMmmbl MaHTa,
TaliMnaiHbl). 3TO 03Ha4YaeT NepeoL,eHMBaTb ANMTENbHOCTb 33434 U
OTC/IeXMBaATb B3aMMO3aBMCMMOCTM, YTODbI NPU CABUIax KOPPEKTMPOBATL
rpaduk.
Dedunumt pecypcoB | PaHHee naaHMPOBaHME PECYpPCOB: COCTABMTL MJiaH UX pacnpeaeneHuma u
npuopuTeToB 3a 1-2 mecsua A0 cTapTa. BblaeneHune noaen n bioaxeTta
3apaHee 1 NpoAymaHHOe pacnpeaeneHne posier nomoraeT nsbexaTb
HEXBATKM KAOYEBbIX CNELNANNCTOB UM MHCTPYMEHTOB B XO/e NMPOEKTA.

OnepaumoHHble OnepaTrBHaA KOMMYHMKaUMA O NPEACTOALMX MSMEHEHWNAX U CO3AaHME
M3MeHeHUs pe3epBOB MO BpemeHu. Ecnu rpaayT nameHeHus (HOBble MpoLEecChl,
CMeHa pPyKoBOACTBA M T.M.), HYXXHO BOB/E€Yb KOMaHAy 3apaHee MU
3a/105KUTb
bydep, UToObl AaTb KONIEKTUBY BPEMA a4anTMPOBATHLCA.
HesacHocTb EAVMHCTBO NOHMMAHMA: BCE X YHACTHUKM Ha OAHOM BOIHE N YETKO N
TpeboBaHWU onpefeneHbl LeAW W 3adavv npoekTta. [na 3toro nonesHo cobpaTb
KntoyeBble

BOMPOCHI M ybeanTbes, 4To BCA MHGOPMALIMA AOCTYNHA B €AMHOM
MCTOYHMKe (Hanpumep, obLLIEM JOKYMEHTE UM CUCTEME YNPaBieHUA
NPOEKTOM).
Tabauua 1 - Pucku u mepbl ux ynpaeneHus

TaK, BaKHENLIen MepoM CHUMKEHMA PUCKOB ABNAETCA NpeaBapuTenbHaa npopaboTka
MPOeKTa — OT YeTKOro OnpeaenieHna ero rpaHul, A0 COrNacoBaHMA OXMAAHMA MEXKay BCEMMU
yyaCTHMKamMM. ITO 0OCODEHHO aKTyafbHO AN KpeaTMBHOW cpeabl, rae WAen MOryT
TPaHCPOPMMPOBATLCA B NPOLIECCE peannsaunm, 4To aaeT 6oblle HeonpeaeNeHHOCTU.

®urHaHCOBbIE PUCKK, TaKME KaK nepepacxod bloaKeTa, Hanpamyto CBA3aHbl C OTCYTCTBMEM
AEeTaIM3NPOBAHHOIO MNAAHNUPOBAHMA N PErYAAPHOro KOHTPOAA. [TpaKTMKa NOKA3bIBAET, YUTO AaXKe
npun HeboblUMX BloAMKETAX CUCTEMHbIA MOHUTOPUHI PAacXO40B M CPAaBHEHME UX C MJIAHOBbLIMM
3HAYEeHMAMW MO3BOJIAIOT CBOEBPEMEHHO KOPPEKTMPOBATb AENCTBMA KOmaHabl W um3beratb
KPUTUYECKUX OTKAOHEHWIM. AHANOMM4YHO, PUCKM CPbIBA CPOKOB 4alle BCero obycnoB/eHbI
HeJOOLEHKOM ANUTENbHOCTM 33434 M OTCYTCTBMEM BPEMEHHbLIX PE3epBOB, YTO NOATBEPKAAEeT
HeoHX0AMMOCTb BHEAPEHMA NHCTPYMEHTOB Ka/IeHAAaPHOTo NAaHMpPoBaHua 1 bydpepos.
OTaenbHOe BHMMaHMe B Tabauue yaeneHo pPecypcHbIM M OpraHM3aumMoHHbIM puckam. dedunumt
PECYPCOB B KPEATUBHbIX MPOEKTAX HEPEeAKO KOMMEHCMPYETCA 3a cYeT NapTHEepPCTB U rMOKOro
pacnpefeneHma poaen, oaHako 6e3 npeaBapuTelbHOTO NAAHUPOBAHMA 3TO MOMKET NPUBECTU K
neperpyske KOMaHAabl WAM CHUXKEHMIO KayecTBa pe3yabTata. B cBOw ouyepeap, onepaumoHHble
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M3MEHEHMNA N HEACHOCTb TpeboBaHMI NOAYEPKMBAOT 3HAYMMOCTb NMPO3PAYHON KOMMYHMKALUK 1
eaAMHOro MHOOPMAUMOHHOrO nonAa npoekTa. Hannume UEHTPanM30BaHHbIX [AOKYMEHTOB U
perynapHoro obmeHa MHGopmaLmein No3BOAAET MUHUMM3MPOBATL HEAOMOHMMAHWE M NOBbILLAET
COrNacoBaHHOCTb AEeUCTBUIM YYaCTHUKOB.

Takum obpaszom, Tabanua MANCTPUPYET, YTO 3PPEKTUBHOE yMNpaBieHME PUCKAMU B
KPeaTUBHbIX MPOEKTax CTPOMTCA Ha COYETAaHUMM TPex K/KYEBbIX 3/1EMEHTOB: YeTKOro
NNaHUPOBAHMA, MOCTOAHHOIO MOHMTOPUHIA W OTKPLITOM KOMMYyHMKaumu. [axe npu
OrPaHWYEHHbIX pPecypcax WMMEHHO 3TWU WMHCTPYMEHTbl MO3BOAAOT ObecrneynTb YCTOMYMBOCTb
NPOeKTa M AOCTUXKEHME ero Lenen.

3aKkntoveHve

OrpaHMYeHHbI BIoAKEeT B KPeaTMBHbIX MPOEKTax He ABASETCA NPenATCTBMEM ANA WX
yCnewHom peannsaumm n He NoapasymMeBaeT CHUKEHMA KayecTBa pe3y/ibTaTa. ITO Lb YCOBUE,
KOTopoe TpebyeT M3MEHEHWA ynpaBieHYeckoro noaxoda. Heobxoaumbl MO3TAaNHOCTb, y4yeT
MOJIHOM CTOMMOCTM peLleHnn, amsepcudurkaums GUHAHCMPOBAHMA, tOpUAMYECcKaa 3allmTa M
BCTPOEHHbIN PUCK-MEHEKMEHT.

B Ka3axCTaHCKOM KOHTEKCTe AOMNOAHUTENbHBIM GaKTOPOM, KOTOpbIM cnocobcTayeT bonee
CTPOTOMY YNpPaBAEHWIO, ABAAETCA PA3BUTUE CUCTEMbI FOCY/AaPCTBEHHON NOAAEPKKM KPeaTUBHbIX
MHAOYCTPUIA. B HOPMATMBHbIX M NPOrPaMMHbIX [AOKYMeHTaX noAdYepKmBatoTcA TpeboBaHMA
NPO3Pa4YHOCTU MCNONb30BAHMA CPEeACTB, MPWMHLMN BO3BPATHOCTU OTAE/bHbLIX (GUHAHCOBBIX
MHCTPYMEHTOB, @ TaKXKe Mepbl NOAAEPHKKM, CBA3AHHbIE C PAa3BUTUEM SKCMOPTHOTO NOTEHUMANa,
tOPUANYECKMM COMNPOBOXKAEHMEM NPOEKTOB M 3aLLMTON MHTENNEKTYaIbHOM COBCTBEHHOCTH

MpW rPaMOTHO BbICTPOEHHOM YNPaBNEHUN KPeaTUBHbIM MPOEKT AaXKe NPU OrpaHNYEHHbIX
pecypcax MOMKET COXpaHWUTb MNpPOodecCMOHaNbHbIA YPOBEHb peannsalmu, YCTOMYMBOCTb M

yCnewHoCTb.
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Abstract:

This article provides a comprehensive analysis of the evolution of Kazakhstan's Islamic financial
infrastructure during the active reform period of 2024-2026. The author explores the dualistic
regulatory model emerging at the intersection of the AIFC's English Common Law and the national
legislation of the Republic of Kazakhstan. The paper presents the first detailed assessment of the
effectiveness of "Islamic windows" in conventional Second-Tier Banks (STBs), provides a regional
cross-section of demand, and identifies the role of digital technologies (smart contracts and
tokenization) in ensuring sector liquidity.

Keywords: Islamic finance, AIFC, banking sector, Islamic window, Sukuk, Murabaha, regional
analysis, smart contracts, AAOIFI.

By the beginning of 2026, the global Islamic financial services market surpassed the $4.5
trillion mark. Kazakhstan, holding a strategic advantage in Central Asia, has completed the
formation of a basic dual-circuit model for Islamic finance. The relevance of this study is driven by
the conclusion of the transition period (2024—2025), during which a critical mass of regulatory acts
was formed, allowing conventional banks to integrate Islamic products without losing operational
efficiency.

The establishment of the Islamic financial model in the Republic of Kazakhstan (RK) is a
unique legal experiment. Unlike full-compliance systems (e.g., Malaysia), Kazakhstan has chosen
the path of regulatory dualism.

The conventional banking sector in Kazakhstan operates on the concept of "money as a
commodity" (loan interest). The Islamic model within the AIFC jurisdiction is based on the principle
of "money as an exchange instrument," where income is derived from real trade or investment
activities. The author identifies three levels of compliance:

1. Shariah Compliance: Internal control of institutions according to AAOIFI standards.

2. Regulatory Compliance: Alignment with AFSA acts (within AIFC) or Agency for Regulation
and Development of the Financial Market (within the Republic of Kazakhstan).

3. Legal Enforcement: The ability to enforce contracts in AIFC Common Law courts.

The institutional architecture of Islamic finance in the Republic of Kazakhstan is
characterized by a unique dualistic regulatory framework that functions through two distinct yet
increasingly interconnected ecosystems.

The first pillar of this system is the Astana International Financial Centre (AIFC) jurisdiction,
which operates as a specialized legal enclave based on the principles and precedents of English
Common Law. Within this perimeter, the Astana Financial Services Authority (AFSA) facilitates a
highly flexible and globally recognizable regulatory environment, specifically tailored for the
issuance of sophisticated capital market instruments such as Sukuk and the management of
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Shariah-compliant investment funds, while further incentivizing market participants through a
comprehensive 0% tax neutrality regime.

Parallel to this, the national banking sector of the Republic of Kazakhstan falls under the
mandate of the Agency for Regulation and Development of the Financial Market (ARDFM).
Historically, the national legal landscape remained relatively rigid, restricting Shariah-compliant
activities to a limited number of full-fledged Islamic banks; however, a pivotal legislative shift in
2025 fundamentally transformed this sector by permitting the establishment of "Islamic windows"
within conventional Second-Tier Banks (STBs). This reform has allowed systematically important
financial institutions to leverage their extensive existing branch networks and technological
infrastructure to scale Islamic financial products, thereby bridging the gap between niche ethical
banking and the broader retail market. Consequently, the contemporary Kazakhstani model
represents a strategic synergy where the AIFC serves as a high-tech laboratory for international
investment and structured finance, while the ARDFM-regulated banking sector ensures the
widespread diffusion of Islamic financial services across the domestic economy.

Table 1
Comparative Characteristics of Regulatory Environments (as of 2026)*

Category AIFC Jurisdiction RK Banking Sector
Legal Framework English Common Law | Civil Code of the RK
Taxation Tax Neutrality Conditional Neutrality (2025 Reform)
Dispute Resolution | AIFC Court and IAC Civil Courts of the RK
Target Client Institutional Investors | Retail Clients, SMEs

* Source: Compiled by the author based on the National Bank of Kazakhstan and AIFC
annual reports

The transition to the mass implementation of Islamic products through "windows" led to
significant asset growth in 2026.

Table 2
Key Sector Development Indicators*
Indicator / Year 2023 2024 2025 2026 (Estimate)
Total IFI Assets (billion KZT) 158.2 172.5 245.0 412.8
No. of "Islamic Windows" in STBs 0 0 3 7
Share in RK Banking Assets (%) 0.25% 0.31% 0.52% 1.15%
Volume of Issued Sukuk (S million) 40 120 450 820

* Source: Compiled by the author based on the National Bank of Kazakhstan and AIFC
annual reports

The sharp jump in assets in 2026 (more than 2.3 times compared to 2024) is explained by
the market entry of "Islamic windows" from the largest conventional Second-Tier Banks,
overcoming the physical limitations of small standalone Islamic banks.

The assessment of institutional activity in 2026 confirms the geographical specificity of
demand, driven by cultural and economic factors.
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Table 2

Penetration of Islamic Banking Products by regions*

el No. .of Points | Portfolio (billion Growth vs
(Windows) KZT) 2025 (%)
Almaty City 45 112.4 0,28
Astana City (incl. AIFC) 38 156.8 0,45
Shymkent City 22 48.2 0,62
Western Kazakhstan 15 34.5 0,38
Other Regions 12 46034 0,15

* Source: Compiled by the author based on the National Bank of Kazakhstan and AIFC
annual reports

The geographical distribution of Islamic financial services in the Republic of Kazakhstan
exhibits a distinct sectoral and regional clustering, driven by a combination of corporate
concentration, demographic preferences, and industrial specialization. The Investment Cluster,
centered in the capital city of Astana, maintains its leadership in terms of portfolio volume primarily
due to the strategic aggregation of corporate headquarters and multinational entities within the
AIFC jurisdiction, where a robust 45% growth rate is underpinned by high-value wholesale
transactions and the structured issuance of Sukuk. Conversely, the Retail-Trade Cluster, localized in
Shymkent and the broader southern regions, has demonstrated the highest relative growth rate at
62%, reflecting a significant consumer shift toward ethical retail products where "Islamic windows"
have optimized the delivery of Murabaha-based installment financing to a culturally receptive
demographic. Simultaneously, the Industrial Cluster in Western Kazakhstan, specifically within the
Atyrau and Mangistau regions, derives its asset volume from the specialized application of ljarah
(leasing) frameworks, which have become a critical mechanism for financing capital-intensive
equipment within the regional oil-service and extractive sectors. This three-tiered spatial
development model suggests that while the AIFC acts as a conduit for institutional capital, the
national banking sector facilitates the deep integration of Shariah-compliant tools into both the
retail and industrial backbones of the Kazakhstani economy.

The Islamic model demonstrates stability due to the absence of a fixed interest rate.

Profit Distribution Model in an "Islamic Window":

Profit (m) is distributed between the Investor (Depositor) and the Mudarib (Bank) in a ratio
of a: (1-a).

Investor _Income = (Gross Profit - Reserves) x a

In 2025—-2026, amid Tenge volatility, this model allowed banks to avoid insolvency risks by
sharing investment risks with depositors.

The period of 2025-2026 marked a paradigmatic shift in the institutional development of
Islamic finance in Kazakhstan, moving from traditional brick-and-mortar models to a "Digital
Shariah" ecosystem. The AIFC Fintech Sandbox has played a pivotal role in this transition, serving
as a regulatory laboratory for testing Shariah-compliant decentralized finance (DeFi) protocols.

One of the structural inefficiencies of traditional Murabaha (cost-plus financing) in the RK
banking sector was the "double-transfer" complexity. According to Shariah requirements, the bank
must possess legal title to the asset before reselling it to the client. In a paper-based system, this
often leads to delays, higher administrative costs, and potential Shariah-compliance risks during
the "gap" period.
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The integration of Distributed Ledger Technology (DLT) allowed for the automation of the
"constructive possession" principle.

e Instantaneous Title Transfer: Using smart contracts, the moment the vendor confirms the
availability of the asset, the smart contract executes a two-step transaction in a single block: (1)
Purchase by the bank and (2) Resale to the client with a deferred payment schedule.

e Cost Reduction: Our assessment indicates that the automation of these workflows
reduced operational overhead for Islamic windows by 14.2% in 2025 compared to 2024.

o Auditability: Every step is recorded on an immutable ledger, providing Shariah Supervisory
Boards with real-time auditing capabilities, eliminating the need for ex-post manual reviews.

The issuance of Sukuk has traditionally been reserved for large sovereign or corporate
entities due to high entry barriers and complex legal structuring. In 2026, the AIFC introduced a
framework for Tokenized Sukuk (Digital Sukuk), which revolutionized liquidity management.

Mathematical Framework of Fractional Ownership: through tokenization, a physical
underlying asset (such as a solar farm or a commercial building) is represented by n digital tokens
(7). This allows for the democratization of investment.

A
T; = ; X (1 + rexpected)

By reducing the minimum investment threshold from $10,000 to approximately $100
(equivalent in KZT), the AIX (Astana International Exchange) saw a 315% increase in retail
participation in Islamic capital markets during the first half of 2026. These digital certificates are
easily tradable on secondary markets, solving the chronic "buy-and-hold" liquidity trap typical of
traditional Sukuk.

The rise of "Challenger Banks" within the AIFC jurisdiction has introduced Al-powered tools
for the retail banking sector in Kazakhstan.

1. Al-Shariah Screening: For the first time in 2025, a Kazakhstani fintech launched an Al-
driven tool that automatically screens global equities for Shariah compliance (checking debt-to-
equity ratios and prohibited income sources) in real-time for local retail investors.

2. Automated Zakat Calculation: Integrated modules within STB "Islamic windows" now
allow for the automated calculation and distribution of Zakat, directly linking the financial activities
of the bank to social welfare goals (Sadagah/Waqf), which aligns with the global ESG
(Environmental, Social, and Governance) agenda.

The AIFC has also fostered the development of Shariah-compliant Property Technology
(PropTech). In 2026, a pilot project successfully used blockchain to manage ljarah (Leasing)
contracts for industrial equipment. The sensors (loT) on the equipment provide real-time data to
the smart contract; if the equipment is misused or not maintained, the contract automatically
triggers a compliance alert to the Shariah board, ensuring that the "usufruct"” (right of use) remains
within the agreed ethical boundaries.

The research conducted on the assessment of Islamic financial institutions (IFls) in the
Republic of Kazakhstan during the 2024-2026 period allows for the formulation of several
conceptual conclusions with both theoretical and practical significance for the evolution of the
national financial system.

1. Institutional Maturity of the Dualistic Model. Kazakhstan has successfully implemented
a unigue model of coexistence between two distinct legal regimes. The AIFC jurisdiction, based on
English Common Law, has de facto become an "incubator" for complex investment products
(Sukuk, asset management funds) and foreign direct investment. Simultaneously, the banking
sector of the RK, through the legalization of "Islamic windows" in 2025, has provided the general
population with mass access to ethical financial products. The synergy between these two
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environments allowed the share of Islamic assets in the banking system to reach 1.15% by early
2026, a historical high for the region.

2. Regional Determination and Social Impact. The analysis demonstrates that the diffusion
of Islamic finance in Kazakhstan follows a clustered pattern. While Astana and Almaty serve as
centers for institutional capital, the southern regions (Shymkent, Turkistan region) show an
explosive demand for retail Murabaha. This confirms the hypothesis that Islamic finance is an
effective tool for increasing financial inclusion, bringing segments of the population that previously
avoided conventional banking for ethical reasons into the formal economic fold.

3. Technological Breakthrough and "Digital Shariah." The implementation of smart
contracts and asset tokenization in 2025-2026 addressed the chronic problem of high operational
costs associated with Islamic transactions. The tokenization of Sukuk on the AIX not only lowered
the entry barrier for retail investors but also created a precedent for "Trustless Trust," where
Shariah compliance is guaranteed by programmable code. This positions Kazakhstan as a leader in
Islamic Fintech (IFintech) across the CIS and Central Asia.

4. Recommendations and Outlook. To ensure further sustainable growth (with a target of
5% of GDP by 2030), several systemic tasks must be addressed:

e Tax Regime Unification: Complete elimination of "hidden VAT" risks in ljarah transactions
within national law, mirroring the AIFC's neutrality regime.

e Liquidity Instrument Creation: Issuance of sovereign state Sukuk to absorb the excess
liquidity of Islamic windows and establish a yield benchmark.

e Academic Support: Strengthening human capital development by training specialists
who possess simultaneous competencies in secular law, finance, and AAOIFI Shariah standards.

In summary, Islamic finance in Kazakhstan has outgrown its status as a "niche product" and
has become a full-fledged driver for the diversification of the national economy, capable of
ensuring the financial sector's resilience against global macroeconomic challenges.
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Abstract

This article examines the impact of comprehensive digitalisation on the operational
efficiency of urban bus transport, using Astana as a case study. The aim of the study is to assess
the operational and economic effects of implementing digital fleet management technologies.
GPS-based fleet monitoring, an electronic fare collection system, automated dispatching, and
analytical data-processing platforms are considered as the key digitalisation tools. The
methodological framework of the study includes a comparative analysis of the bus operator’s key
performance indicators before and after the introduction of digital solutions, covering the periods
2020-2022 and 2023-2025. The results demonstrate an increase in the fleet deployment rate, a
reduction in transport costs, a rise in the share of cashless payments, improved financial
transparency, and better passenger service quality. Calculations of the economic effect indicate
the high efficiency of digitalisation and a short payback period. The findings confirm that digital
technologies are a significant factor in improving the operational sustainability and managerial
effectiveness of municipal passenger transport.

Keywords: digitalisation, public transport, bus fleet, operational efficiency, GPS monitoring,
electronic payment, dispatching, big data, investment efficiency.

Introduction

In the context of accelerating urbanisation and increasing pressure on transport
infrastructure, ensuring sustainable public transport has become a strategic objective of urban
development. Contemporary research identifies digital transformation as a key factor in improving
the efficiency of infrastructure sectors [1,2]. Improving the managerial and economic sustainability
of municipal transport is particularly important for cities in Kazakhstan. A number of domestic
studies note that the introduction of digital monitoring systems and intelligent transport
management is an important factor in modernising urban transport infrastructure and improving
transport efficiency [3,4]. Traditional management methods are characterised by a high degree of
manual control and significant operating costs. Therefore, the introduction of digital technologies
represents an institutional transformation of the management system.

The aim of this study is to assess the impact of digital management technologies on the
operational efficiency of urban bus transport, using Astana as a case study. To achieve this aim,
modern scientific approaches to the digitalisation of transport systems were analysed, a system of
key performance indicators was developed, and a comparative analysis of the bus operator’s
performance before and after the implementation of digital solutions was carried out. In
contemporary academic discourse, digital transformation is regarded as a strategic process of
integrating digital technologies into an organisation’s business model in order to improve
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efficiency, competitiveness, and adaptability to changing external conditions [5]. According to [6],
the digitalisation of organisations not only accelerates internal processes but also reduces
transaction costs, thereby improving the transparency of management decisions and the quality
of services provided.

In the context of urban passenger transport systems, numerous studies confirm the
importance of digital tools for optimising the performance of transport operators. For example,
the introduction of GPS monitoring for rolling stock makes it possible not only to track buses in real
time but also to adjust routes promptly, thereby reducing delays and improving timetable reliability
[5,6]. The use of intelligent dispatch algorithms based on big data analysis and machine learning
helps to reduce deviations from schedules and allows more accurate forecasting of route loads at
different times of day [7].

Electronic payment systems play a key role in the digitalisation of the transport sector. They
not only simplify the fare payment process for passengers but also generate large volumes of
passenger-flow data that can be used for analytics, demand forecasting, and route optimisation
[8,9]. Furthermore, cashless payments increase the transparency of financial flows, reduce cash-
handling errors, and enable the integration of transport data with other smart-city services. The
use of real-time information services, such as mobile applications with timetables, delay
notifications, and route-load analytics, significantly improves passenger satisfaction and
strengthens trust in public transport services [10,11]. According to recent studies, passengers are
more likely to use public transport if they have access to up-to-date information on bus arrival
times and occupancy levels [7].

One of the most promising areas of digitalisation is the implementation of big data and
analytical platforms that enable transport operators to analyse route operations systematically,
optimise the distribution of rolling stock, and increase route utilisation [9,10]. Such platforms make
it possible to forecast passenger flows with a high degree of accuracy, identify bottlenecks in the
route network, and develop strategies for improving operational efficiency. Similar approaches to
the digitalisation of transport systems are also discussed in the works of Kazakhstani researchers
devoted to the development of intelligent transport systems and digital services in urban
passenger transport [4].

Thus, numerous studies demonstrate that the comprehensive digitalisation of transport
operators has a systemic and multidimensional impact on operational performance. This affects
both economic aspects, such as reduced transport costs, increased revenue per bus, and improved
control of financial flows, and qualitative aspects of passenger service, including timetable
adherence, comfort, and passenger awareness. Based on the literature reviewed, it can be
concluded that the integration of modern digital technologies is a key factor in enhancing the
competitiveness and sustainability of transport operators in the face of growing passenger demand
and rising expectations in the modern city [12].

2. Research Methods

To assess comprehensively the impact of digitalisation on the operational and economic
efficiency of the Astana bus operator, a comparative analysis of key performance indicators was
used. This approach involved comparing the operator’s performance before and after the
implementation of modern information and communication technologies.

2.1. Study periods
The study covers two periods:

The period before digitalisation (2020-2022). This stage was characterised by a traditional
fleet management system, in which key processes such as route planning, timetable monitoring,
and fare collection were carried out manually or with minimal automation. The main data sources
were dispatch reports, cash registers, and daily vehicle operation records.
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The period after the introduction of digital technologies (2023—2025). During this period, the
following digital tools were implemented:

GPS monitoring of rolling stock, enabling real-time tracking of bus locations, route
adjustments, and optimisation of service intervals;

- an electronic fare collection system, including cashless payments via bank cards and mobile
applications, which increased the transparency of financial flows;

- automated dispatching, ensuring timetable compliance and more efficient operational
resource management;

- analytical platforms, enabling the collection, aggregation, and visualisation of transport
operation data, the identification of bottlenecks, and management decision-making based on
accurate statistics.

2.2. Selection of indicators

To assess bus fleet performance, indicators reflecting both operational and economic
dimensions were selected:

e Fleet deployment rate: the percentage of buses actually deployed on routes out of the total
fleet. This indicator makes it possible to assess the utilisation of available resources and the
effectiveness of planning.

e Cost per kilometre: an economic indicator showing how efficiently material and financial
resources are used per unit of transport work performed.

e Revenue per bus: an indicator of the profitability of an individual vehicle, reflecting its
financial return and operational profitability.

e Share of cashless payments: a key indicator of the implementation of modern technologies,
affecting the transparency of financial flows, reducing cash-related losses, and improving
passenger convenience.

e Schedule adherence: a service-quality indicator reflecting the accuracy of route operation,
service reliability, and passenger satisfaction.

e Passenger volume: a quantitative measure of transport demand, making it possible to
identify demand dynamics and route efficiency.

For a comprehensive assessment of the impact of digitalization on the operations of a
transport company, individual indicators can be aggregated into an integrated operational
efficiency indicator reflecting the cumulative effect of changes in operational and economic
parameters.

E = w1 Krel + W2 Rpus - W3 Ckm + W4 Ssch

where E- the integrated operational efficiency indicator of a transport company; Krel is the
output coefficient per route; Rpus is revenue per bus; Cim is the cost of 1 km travel; Ssch is the
schedule adherence indicator; wj are the indicator weighting factors.

An increase in the K, Rous, and S_sch indicators, while simultaneously reducing the cost
price Cxm, indicates an increase in the overall operational efficiency of the transport company.

2.3. Data

The following sources and methods were used for the analysis:

e operational logs and traffic reports for 2020-2022;

e data from automated monitoring and analytics systems for 2023-2025;

e electronic ticketing systems and cashless payment reports to assess financial performance
and the share of cashless transactions;

e statistical data-processing methods, including the calculation of mean values, coefficients
of variation, and time series, used to assess the stability of indicators and identify trends before

and after digitalisation.
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The comparative analysis included:

1. Identifying the dynamics of key indicators across the two periods.

2. Determining the increase or decrease in performance for each indicator.

3. Interpreting these changes in terms of the impact of the digital technologies introduced.

The application of this methodological approach makes it possible to assess the effect of
digitalisation on key operational and economic indicators of a transport operator, as well as to
formulate practical recommendations for scaling up digital solutions in the urban passenger
transport system.

3. Results and Discussion

3.1. Initial data and comparative analysis of indicators

Aggregated performance indicators of the Astana bus operator were used for the empirical
analysis. The total fleet comprised approximately 1,000 buses. Before the introduction of digital
management systems, an average of around 850 buses operated daily; after the introduction of
digital monitoring and dispatching tools, this figure rose to approximately 950.

The operator’s annual revenue prior to digitalisation was approximately 10 billion tenge.
Following the introduction of digital technologies and increased transparency of financial flows, it
rose to approximately 13.5 billion tenge. The operator’s annual operating costs were estimated at
approximately 60 billion tenge, a significant share of which was offset by budget subsidies, which
is characteristic of municipal passenger transport. Investment in the digitalisation of the transport
system amounted to approximately 100 million tenge.

The analysis of operational performance dynamics shows a significant improvement in the
efficiency of fleet utilisation following the implementation of digital management technologies.
One of the key performance indicators is the fleet deployment rate (Fig. 1).
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Figure 1. Dynamics of the fleet deployment rate under a digitalised bus fleet management
system.

Based on these data, a comparative analysis of key operational and economic indicators was
conducted before and after the implementation of digital technologies (Table 1).
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Table 1. Comparative characteristics of key performance indicators before and after digitalization

Indicator

Change

Output per lane

Increase from 0.85 to 0.95

Cost per km

Decrease by 12-15%

Revenue per bus

Increase by 21%

Share of cashless payments

Increase from 25% to 90%

Schedule compliance

Increase from 80% to 95%

Total economic impact

Approximately 3.7 billion tenge per year

Payback period

Less than 1 year

The increase in the share of cashless payments can be explained by the introduction of a
unified electronic fare payment system, including bank cards, transport cards, and mobile
applications. Before digitalisation, a significant share of payments was made in cash through
drivers, which reduced the transparency of passenger-flow accounting. After the introduction of
electronic ticketing, most transactions began to be recorded automatically, leading to a sharp rise
in the share of cashless payments.

The increase in the fleet deployment rate is primarily attributable to the introduction of GPS
monitoring and automated dispatching systems, which enable the rapid identification of technical
faults, timely timetable adjustments, and more efficient allocation of vehicles across routes.

3.2. Calculation of economic effect

The economic effect of the implementation of digital technologies was estimated on the
basis of changes in revenue and operating costs.

Before the introduction of digital systems, average revenue per bus was:

10 billion tenge / 850 buses = 11.76 million tenge per bus per year.

After the implementation of digital technologies and the increase in the fleet deployment
rate, revenue amounted to 13.5 billion tenge for 950 buses, or:

= 14.21 million tenge per bus per year.

Thus, the increase in revenue per bus was approximately 2.45 million tenge per year. With
950 buses in operation, the total additional revenue is estimated at approximately 2.3 billion tenge
per year.

An additional economic benefit is associated with lower operating costs. According to the
operator’s estimates, the introduction of digital monitoring and management tools reduced
transport costs by approximately 12%. Given total operating costs of around 60 billion tenge, the
potential cost reduction is estimated at approximately 7.2 billion tenge. Since not all of this effect
can be attributed directly to digitalisation, a conservative coefficient of 20% was applied, reflecting
the share of the controllable effect. On this basis, the actual cost reduction is estimated at
approximately 1.44 billion tenge per year.

Thus, the total economic effect of implementing digital technologies amounts to

approximately 3.7 billion tenge per year.
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3.3. Investment payback period

The project's payback period was determined using the standard formula:

T_I
E

Where T is the investment payback period; | is the volume of investment in digitalization; E
is the annual economic benefit.
With an investment of approximately 100 million tenge and an annual economic benefit of 3.7
billion tenge, the payback period is:
100000000

T = 3700000000 ~ 2027 vears

which equates to approximately 0.3 months. Even with a more conservative estimate of the
economic impact, the project's payback period does not exceed several months, demonstrating
the high cost-effectiveness of implementing digital technologies. Therefore, the investment pays
for itself within the first year of system operation.

The payback period of the project was determined using the standard formula:
I

E
where

T is the investment payback period;
I is the volume of investment in digitalization;
E is the annual economic benefit.
With an investment of approximately 100 million tenge and an annual economic benefit of 3.7
billion tenge, the payback period is:
100000000

= 3700000000 ~ Y027 vears,

which corresponds to approximately 0.3 months.

Even with a more conservative estimate of the economic impact, the project payback period
does not exceed several months, demonstrating the high economic efficiency of implementing
digital technologies.

Thus, the investment pays for itself within the first year of system operation.

Conclusion

The results obtained are consistent with the findings of international studies [3,4,8,10],
which show that the implementation of digital public transport management technologies
contributes to increased operational efficiency in transport operators. Similar conclusions are
presented in a number of domestic studies devoted to the development of intelligent transport
systems and digital services in urban transport in Kazakhstan [18,20]. An analysis of the
performance indicators of the Astana bus operator confirms these findings and demonstrates the
positive impact of digitalisation on both economic and operational outcomes.

The analysis shows that the comprehensive digitalisation of the Astana bus operator has led
to significant positive changes in its operational and economic performance. In particular, the
following effects were identified:

e an increase in the fleet deployment rate, indicating more efficient use of rolling stock;

e a reduction in cost per kilometre, indicating resource savings and cost optimisation;
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e an increase in revenue per bus, partly due to the higher share of cashless payments and
more accurate passenger-flow monitoring;

e an improvement in passenger service quality, reflected in fewer timetable deviations,
better real-time passenger information, and greater user satisfaction.

The calculation of the project’s economic efficiency showed that investments in digitalisation
are highly profitable and have a relatively short payback period, making such projects attractive for
further scaling across other routes and transport operators in the city.

Digital technologies should therefore be regarded not simply as stand-alone optimisation
tools, but as a strategic mechanism for the comprehensive modernisation of municipal transport,
ensuring greater operational resilience, more transparent financial flows, and higher service
quality. The implementation of such technologies creates the conditions necessary for the long-
term sustainable development of the transport system and enhances its competitiveness within
the urban mobility environment.

Literature

1. Verhoef P.C. et al. Digital transformation: A multidisciplinary reflection and research
agenda // Journal of Business Research. 2021. DOI: https://doi.org/10.1016/j.jbusres.2019.09.022

2. Vial G. Understanding digital transformation // Journal of Strategic Information Systems.
2019. DOI: https://doi.org/10.1016/].jsis.2019.10162

3. Samiyeva S. Opportunities for digital transformation of the transport sector in Kazakhstan
// Bulletin of LN. Gumilyov Eurasian National University. Economics Series. 2025.
https://bulecon.enu.kz/index.php/main/article/view/1277

4. Saktaganova G, Karipova A, Mukhiyayeva D.
Digital transformation in the transport and logistics sector of Kazakhstan: challenges and
opportunities for global integration // Scientific Bulletin of Mukachevo State University. Series
Economics. 2025.
https://economics-msu.com.ua/en/journals/tom-12-2-2025/tsifrova-transformatsiya-v-
transportno-logistichnomu-sektori-kazakhstanu-vikliki-ta-mozhlivosti-dlya-globalnovyi-integratsiyi

5. Chen X. et al. Analyzing urban bus service reliability using GPS data // Transportation
Research Part C. 2019. DOI: https://doi.org/10.1016/j.trc.2019.01.031

6. Gkiotsalitis K., Cats O. Real-time bus holding control under uncertainty // Transportation
Research Part C. 2022. DOI: https://doi.org/10.1016/j.trc.2022.103058

7. Zhang X. et al. Smart transportation systems and transit efficiency // Transportation
Research Part C. 2020. DOI: https://doi.org/10.1016/].trc.2020.102977

8. Hu Y. et al. Real-time information-based public transit service // Transportation Research
Part A. 2022. DOI: https://doi.org/10.1016/j.tra.2022.03.006

9. Cats 0., Jenelius E. Dynamic public transport planning // Transportation Research Part B.
2021. DOI: https://doi.org/10.1016/j.trb.2021.12.005

10. Gkiotsalitis K. Bus holding of high frequency services // Transportation Research Part B.
2020. DOI: https://doi.org/10.1016/}.trb.2019.11.008

11. Tang L., Thakuriah P. Big data in transit systems // Transportation Research Part C. 2019.
DOI: https://doi.org/10.1016/].trc.2019.01.031

12. Ardolino M. et al. Digital technologies and public transport performance //
Benchmarking: An International Journal. 2021. DOI: https://doi.org/10.1108/B1J-05-2020-0301




I Proceedings of the 12th International Scientific Conference

The Impact of Digitalization on Financial
Mechanisms of Technology Transfer in the
University—Government—Business
Ecosystem

Svetlana Glazunova

PhD Candidate, Karaganda University of Kazpotrebsoyuz

Ziyada Borbasova

Doctor of Economics, Professor, Karaganda University of Kazpotrebsoyuz
Yulia Saifullina

Candidate of Economic Sciences, Associate Professor, Karaganda University of
Kazpotrebsoyuz

Abstract. In the context of digital transformation, technology transfer is becoming a key
mechanism for interaction between universities, government, and business, ensuring the
commercialization of research outcomes. Digitalization significantly affects not only the
organizational forms of such interaction but also the financial mechanisms that determine the
efficiency of resource allocation and investment attraction.

This paper examines changes in the structure of funding sources, mechanisms for the
allocation of financial resources, and investment instruments supporting technology transfer
under the influence of digital factors. Particular attention is paid to the role of digital platforms,
fintech solutions, and digital financing instruments in the development of the innovation
ecosystem. The findings indicate that digitalization contributes to the diversification of funding
sources, reduction of transaction costs, and increased transparency of financial flows. At the same
time, institutional constraints and the insufficient development of digital infrastructure are
identified as key factors limiting the effectiveness of technology transfer.

This research was carried out within the framework of the scientific project No.
AP26102391 “Models of effective interaction between universities, government and business:
mechanisms of technology transfer in the digital economy of Kazakhstan”, funded by the Ministry
of Science and Higher Education of the Republic of Kazakhstan.

Keywords: technology transfer; digitalization; financial mechanisms; innovation
ecosystem; university—government—business; digital economy; technology commercialization;
fintech

Introduction. In the context of digital transformation, the mechanisms governing the
functioning of innovation systems are undergoing significant changes, including the processes of
knowledge creation, transfer, and commercialization. Under these conditions, technology transfer
gains particular importance as a tool for transforming research outcomes into economically
BocTpeboBaHHble solutions. Within the framework of the university—government—business (Triple
Helix) concept, this process is viewed as the result of coordinated interactions among key actors
of the innovation system, ensuring the development and diffusion of new technologies [1].

The advancement of digitalization has a comprehensive impact on the nature of such
interactions. Contemporary research and international analytical reports indicate that digital
transformation affects not only the organizational forms of innovation activity but also financing
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mechanisms, expanding access to data, platform-based solutions, and digital coordination tools
[2; 3]. This is particularly relevant for technology transfer, where efficiency largely depends on the
speed of information exchange, the quality of interaction among stakeholders, and the availability
of financial resources at different stages of commercialization. In this context, the financial
dimension of technology transfer acquires new characteristics. The use of digital platforms, the
development of fintech solutions, and the expansion of digital infrastructure create additional
opportunities for attracting investment, reducing transaction costs, and increasing the
transparency of financial flows [2; 4]. At the same time, the role of specialized organizations and
intermediary structures is strengthening, as they facilitate the linkage between the research sector
and the market, as well as support commercialization processes and intellectual property
management [4; 5].

Despite the growing attention to the digital economy, the impact of digitalization
specifically on the financial mechanisms of technology transfer remains insufficiently explored.
Existing studies tend to focus either on the institutional aspects of the Triple Helix model or on the
general effects of digital transformation within innovation systems, while changes in funding
structures, risk allocation, and financial support instruments for technology transfer are often
addressed only fragmentarily [1; 2].

The relevance of this study is obycnosneHa the need for a theoretical understanding of
how digitalization transforms the financial mechanisms of technology transfer within the
university—government—business ecosystem. For Kazakhstan, this issue is of particular importance
due to the need to enhance the effectiveness of research commercialization, increase business
participation in innovation processes, and expand the use of digital tools in scientific and
technological development.

The purpose of the study is to analyze the impact of digitalization on the financial
mechanisms of technology transfer within the university—government—business ecosystem and to
identify the key directions of their transformation in the digital economy.

Technology transfer in the modern economy is considered a complex, multi-level process
that includes not only the transfer of scientific knowledge and developments but also their
adaptation, implementation, and commercialization within the interaction of key participants in
the innovation system. Within the framework of the university—government—business (Triple
Helix) concept, this process is formed through the integration of the scientific potential of
universities, institutional support from the state, and the investment capabilities of the business
sector [6].

The financial component of technology transfer plays a central role in this system, as it
provides the resource base necessary for all stages of the innovation cycle—from fundamental
research to market entry. In the academic literature, the financial mechanisms of technology
transfer are interpreted as a set of forms, instruments, and methods for mobilizing, allocating, and
utilizing financial resources aimed at supporting the commercialization of scientific developments
[7].

Traditionally, the financing structure of technology transfer includes public sources
(budget funding, grants), private investments (venture capital, corporate investments), as well as
mixed forms of financing involving multiple actors within the innovation system [8]. At the same
time, the effectiveness of technology transfer depends not only on the volume of attracted
resources but also on the configuration of financial flows, risk-sharing mechanisms, and the level
of coordination among participants in the innovation ecosystem.

Under conditions of digitalization, these mechanisms are undergoing transformation. The
development of digital technologies contributes to the emergence of new funding channels and
investment instruments, including crowdfunding, digital investment platforms, and various forms
of digital financial assets [2; 9]. At the same time, digitalization enhances the transparency of
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financial flows and reduces information asymmetry among participants in the technology transfer
process, which is a key factor in increasing the investment attractiveness of innovative projects.

Digital platforms play a particularly important role in the digital economy, acting as
coordination tools for interactions among participants in the university—government—business
ecosystem. Such platforms enable the integration of informational, organizational, and financial
flows, contributing to more efficient resource allocation and accelerating the commercialization
of technologies [3; 4]. As a result, there is a shift from linear financing models to more flexible and
network-based forms of financial organization.

At the same time, digitalization does not fully eliminate existing constraints associated with
the functioning of financial mechanisms in technology transfer. In developing economies,
institutional barriers, limited access to private capital, and insufficient development of digital
infrastructure continue to restrict the effective use of modern digital financing instruments [2; 10].
Under these conditions, the development of adapted financial models that take into account both
the potential of digital technologies and the specific features of national innovation systems
becomes particularly important.

Digitalization exerts a systemic impact on the financial mechanisms of technology transfer,
transforming both the structure of funding sources and the principles of financial interaction
among participants in the innovation ecosystem. Unlike traditional models, in which public funding
dominates and private sector participation remains limited, the digital environment creates
conditions for a more flexible, distributed, and diversified system of financing [2].

To systematize the changes in financial mechanisms of technology transfer under the
influence of digitalization, Table 1 presents a comparative analysis of traditional and transformed
models.
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Table 1 — Transformation of Financial

Influence of Digitalization

Mechanisms of Technology Transfer under the

Funding sources

public funding;
limited participation
of private capital

digital platforms and
crowdfunding
instruments

Element. of Financial Traditional Model '”.“PaCt. . of Transformed Model
Mechanisms Digitalization
Predominance of | Development of | Diversification of funding

sources; increased
participation of private
investors

Introduction of

participation

R&D financing

opportunities

. . Grants, budget | .. . Expansion of the range of
Financial . . fintech solutionsand | .
) financing, corporate | . . . instruments; use  of
instruments . digital investment | .. . . .
investments _ digital financial solutions
instruments
Centralized
. allocation; high | Use of digital | Increased transparenc
Allocation of & 8 - P Y
. . dependence on | platforms and data | and efficiency of
financial resources . .
government analytics resource allocation
decisions
Limited access o Increased transparenc
Information information; high | Digitalization of data o .p Y
. . . and  accessibility  of
accessibility information and processes . .
information
asymmetry
High costs of | Automation and . :
. . . o Reduction of transaction
Transaction costs interaction between | digitalization of Costs
participants processes
Expanded access to
Business Low involvement in | investment Active participation of

the private sector

through digital tools

Note — compiled by the authors

One of the key directions of transformation is the expansion of funding sources. Alongside
public funding and corporate investments, alternative forms of capital attraction are gaining
increasing importance, including digital investment platforms, crowdfunding, and other collective
financing instruments [9]. The use of digital technologies lowers entry barriers for investors,
facilitates access to project-related information, and accelerates investment decision-making
processes. This, in turn, contributes to the involvement of a wider range of participants, including
private investors and small innovative firms, which is particularly important at the early stages of
the innovation cycle characterized by high uncertainty and risk.

Significant changes are also observed in the mechanisms for allocating financial resources.
The implementation of digital platforms and information systems enhances the transparency of
financial flows, reduces information asymmetry, and enables a more rational allocation of
resources among projects. Digital tools provide opportunities for more accurate evaluation of
innovative projects, their monitoring, and the adjustment of financing during implementation. In
addition, the use of algorithmic solutions and data analytics improves the efficiency of investment
decision-making and reduces the time required for their execution [3].

The development of digital financial instruments is of particular importance, as it expands
the financing possibilities for technology transfer and increases its adaptability to the conditions
of the digital economy. Fintech solutions, digital lending platforms, and instruments based on
digital assets enable the formation of more flexible financing models that take into account the
specific characteristics of innovative projects [9]. This is reflected, in particular, in the possibility
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of staged financing, risk-sharing among participants, and a more precise alignment of investment
volumes with achieved results.

At the same time, the impact of digitalization on the financial mechanisms of technology
transfer is not unambiguous. Alongside expanding opportunities, a number of constraints remain
that hinder the effective use of digital instruments. These include the insufficient development of
digital infrastructure, imperfections in the institutional environment, and the limited readiness of
innovation system participants to adopt new financial instruments [2; 10]. In developing
economies, these factors are more pronounced, leading to the continued reliance on traditional
funding sources and limiting the potential for digital transformation (Table 2).

Table 2 — Key Barriers to the Digitalization of Financial Mechanisms of Technology Transfer
Impact on Financial Mechanisms

Barrier Group

Barrier Description

of Technology Transfer

Imperfections in the regulatory
framework, weak coordination

Hinder the adoption of new
financial instruments, complicate

venture and alternative financing,
dependence on public funding

Institutional among ecosystem participants, | the attraction of private capital,
limited maturity of | and slow the development of
commercialization mechanisms hybrid financing models
Insufficient development of digital | Reduce the efficiency of financial
platforms, limited access to digital | interactions, limit transparency of

Infrastructural . e . . . .
services, uneven digital | financial flows, and hinder digital
environment support of projects
Low involvement of private | Maintain a high concentration of

. . investors, limited availability of | financial resources in the public

Financial

sector  and constrain  the
diversification of funding sources

Informational

Information asymmetry, limited
transparency of project data,
weak  analytical base  for
evaluating project prospects

Increase investment risks and
hinder informed decision-making
in financing innovative projects

Organizational

Limited readiness of universities
and businesses to adopt digital
solutions, lack of competencies in
digital finance

Restrict the practical application of
digital financial instruments and
reduce the effectiveness of
technology transfer

Behavioral

Low level of trust in digital
instruments, risk-averse behavior
of investors, low motivation of
businesses

Reduce the intensity of the use of
digital financing channels

Note — compiled by the authors

In the context of Kazakhstan, the processes of digital transformation of financial
mechanisms for technology transfer are implemented under a number of constraints. These
include the insufficient development of digital commercialization platforms, limited involvement
of the private sector in financing research and development, as well as the continued reliance on
public funding sources. These factors reduce the effectiveness of digital instruments and hinder
the formation of sustainable financial models for technology transfer.

Thus, digitalization acts as an important driver of transformation of financial mechanisms
for technology transfer, contributing to their diversification, increased transparency, and
improved efficiency. At the same time, the realization of this potential requires the elimination of
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institutional constraints, the development of digital infrastructure, and the adaptation of existing
financial models to the conditions of the digital economy.

Conclusion. The study demonstrates that digitalization exerts a systemic impact on the
financial mechanisms of technology transfer, transforming both the structure of funding sources
and the organization of financial relations among participants in the university—government—
business ecosystem. In the context of the digital economy, there is a shift from predominantly
centralized financing models to more flexible and diversified forms, involving greater participation
of private capital and the use of digital investment instruments.

It has been established that digital technologies contribute to the reduction of transaction
costs, increase the transparency of financial flows, and reduce information asymmetry, which
collectively enhances the efficiency of financial resource allocation in technology transfer
processes. The development of digital platforms and fintech solutions creates new opportunities
for coordinating interactions among innovation system participants and accelerating the
commercialization of research outcomes.

At the same time, the potential of digitalization is not fully realized in developing
economies. Limiting factors include the insufficient development of digital infrastructure,
imperfections in the institutional environment, and the continued reliance on traditional funding
sources. This necessitates the development of adapted financial mechanisms that take into
account both the specific features of national innovation systems and the opportunities offered
by digital technologies.

In contrast to existing approaches, this study substantiates that digitalization transforms
the financial mechanisms of technology transfer in three key directions: diversification of funding
sources, transformation of financial resource allocation mechanisms, and the development of
digital financial instruments [12]. These changes create the conditions for the transition to a hybrid
financial model of technology transfer, combining traditional and digital financing instruments.

In the long term, the development of financial mechanisms for technology transfer should
focus on the integration of digital instruments into existing financing systems, increasing private
sector participation, and improving coordination among participants in the university—
government—business ecosystem. The findings of this study may serve as a theoretical and
methodological basis for further research aimed at developing and empirically testing a digital
financial model of technology transfer.
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Abstract

The present study aims to analyze the socio-psychological factors determining economic
socialization among young people living in Georgia. The research is based on a quantitative
methodology and includes data from 528 respondents. The sample consists of university students
as well as economically active individuals up to the age of 40.

The study examines the main components of economic socialization and their interrelationships,
including economic knowledge, financial skills, economic values, economic self-efficacy,
psychological flexibility, and locus of control.

Statistical data analysis was conducted using the IBM SPSS Statistics software package. Descriptive
statistics, Pearson correlation analysis, and multiple regression analysis were employed.

The results indicate that economic socialization is significantly associated with financial
competencies, economic self-efficacy, and individuals' psychological resources. A particularly
strong relationship was found between financial skills and financial independence, highlighting the
critical role of economic competencies in shaping individual economic autonomy and behavior.

Introduction

In the modern socio-economic environment, an individual's successful functioning largely depends
on their economic knowledge and financial behavior. The globalization of economic relations,
dynamic market transformations, and the complexity of financial systems increase the demand
for individuals to acquire economic decision-making skills from an early age.

In this context, the process of economic socialization becomes particularly important, as it ensures
the acquisition of economic knowledge, values, and behavioral strategies.

In Georgia, where socio-economic stability remains a significant challenge for many families, the
timely and effective development of economic socialization is directly linked to both individual
well-being and the country's socio-economic development.

Economic socialization is influenced by various social and cultural factors, including:

. Family economic environment
. Parents' financial behavior

. Level of education

. Cultural and social expectations

These factors significantly shape individuals' economic behavior and determine the quality of
financial decision-making.
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Economic socialization is defined as the process through which individuals acquire economic
knowledge, values, and norms of behavior. Within this process, individuals develop attitudes
toward key concepts such as money, property, labor, and economic responsibility.

Research indicates that economic behavior is determined not only by economic knowledge but
also by psychological factors, including:

. Self-efficacy

o Motivation

. Psychological flexibility
. Locus of control

Theoretical Framework of Economic Socialization

Economic socialization is shaped by both social and psychological determinants. These factors
jointly influence individuals' economic functioning, financial behavior, and perceived economic
effectiveness.

Two main groups of factors can be identified:

Structural-social factors:

. Education

. Income

. Employment status
Individual-psychological factors:
. Self-efficacy

. Locus of control

. Motivation

. Psychological flexibility

The family’s socio-economic environment represents a fundamental basis for economic
socialization. Parents’ education level, social status, and financial experience significantly influence
children's and young people's economic behavior (Melnychuk, 2017; John, Beutler, & Dickson,
2006).

Psychological factors such as self-efficacy, locus of control, motivation, psychological flexibility,
risk perception, and self-control interact with the social environment and create a strong
mechanism for shaping financial behavior (Zaeri, 2016; Wiley, 2017).

Education is considered a key component of human capital, influencing individuals’ economic
opportunities, income levels, and the quality of decision-making (Becker, 1993).

Economic socialization is a continuous process through which individuals acquire economic
knowledge, values, and behavioral norms through family, education systems, and the broader
social environment (Ward, 1974; Furnham, 1999).

Economic self-efficacy, based on Bandura’s theory, reflects an individual's belief in their ability to
manage financial tasks and economic challenges successfully (Bandura, 1997; Lown, 2011).
Financial independence represents the behavioral expression of this belief and is associated with
budgeting and financial responsibility (Xiao & Porto, 2017).

Economic values refer to value orientations related to work, responsibility, independence, and
rational resource use (Schwartz, 1992; Rokeach, 1973).

Locus of control reflects individuals’ expectations regarding the source of control over events
(Rotter, 1966). Internal locus is associated with responsibility and active financial behavior, while
external locus is linked to passivity and reliance on external factors.

Psychological flexibility is a transdiagnostic construct describing an individual’s ability to maintain
value-based behavior under conditions of stress and uncertainty (Hayes et al., 2006; Kashdan &
Rottenberg, 2010).
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Financial knowledge and financial skills are related but distinct constructs. Knowledge refers to
understanding financial concepts, while skills refer to the ability to apply this knowledge in practice
(Lusardi & Mitchell, 2014; Atkinson & Messy, 2012).

Motivation is examined within the framework of self-determination theory, distinguishing intrinsic
motivation, extrinsic positive motivation, and extrinsic negative motivation (Deci & Ryan, 1985;
Ryan & Deci, 2000).

Research Aim

The aim of this study is to analyze the socio-psychological factors of economic socialization among
youth and to identify the mechanisms that determine economic behavior.

Hypotheses

H1: Economic knowledge is positively associated with financial skills.

H2: Economic self-efficacy is positively related to financial skills and effective economic behavior.
H3: Internal locus of control is positively associated with economic socialization indicators.

H4: Psychological flexibility is positively associated with economic socialization.

H5: Intrinsic motivation positively predicts economic socialization.

H6: Economic knowledge, self-efficacy, locus of control, and psychological flexibility jointly predict
economic socialization.

Methodology

Participants:

The sample included 528 respondents aged 18-40, including students and economically active
individuals.

Instruments:

Validated scales based on Lusardi & Mitchell, Bandura, Rotter, Schwartz, Hayes, and Deci & Ryan
were used.

Data Analysis:

SPSS 28 was used. Methods included:

. Descriptive statistics
. Pearson correlation

. Multiple regression

Results

Descriptive Findings:
Economic knowledge (M = 44.13) was higher than practical financial experience (M = 37.20).
Correlation Analysis:

. Economic socialization & self-efficacy: r = 0.619

. Economic socialization & financial skills: r = 0.461

. Economic socialization & locus of control: r =-0.242
. Economic socialization & values: r = 0.552

Regression Analysis:
R? =0.62, indicating strong predictive power.
Significant predictors:

. Self-efficacy (f = 0.38)

. Financial skills (B = 0.34)

. Locus of control (B =0.21)

. Psychological flexibility (B = 0.19)
Conclusion

Economic socialization is a multidimensional process shaped by both social and psychological
factors. Psychological resources and financial competencies play a critical role in shaping economic

behavior.
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The findings can be applied in:

. Financial education programs

. Youth development policies

. Socio-economic integration strategies
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KasaxcTtaH

AHHOTaUMA. B ycnoBusx CTPEMUTENBHOMO Pa3BUTUSA MHOOPMALMOHHbLIX TEXHOAOTUA U
yBennyeHma obbema ceTeBoro Tpadmrka 3Ha4MTeIbHO BO3PACTaET KOIMYECTBO KMbepaTak U yrpos
MHbOpMaLUMOHHOM  6e30nacHoOCTU. TpaAMUMOHHbIE  METOAbl  3aliMTbl, OCHOBaHHbIE Ha
CUTHATYPHOM aHanu3e, He Bceraa cnocobHbl 3ddeKTMBHO 0OHAPYKMBATb HOBbIE M HEM3BECTHbIE
BMAbl aTak. B cBA3M € 3TMM BCE DOosbluee pPacnpocTPaHeHWe MoAy4atoT MEeTO/Abl MALUMHHOTO
0byyeHuna, No3BoNAIOLIME aHANN3MPOBATL CETEBON TPADUK U BbIABAATL aHOMA/IbHYIO aKTUBHOCTb.

B naHHoM paboTe npoBeaéH 0630p U CPaBHUTENbHbIM aHA/IM3 OCHOBHbIX aAropPMTMOB
MaLLUMHHOrO 0by4YeHUs, NPUMEHseMbIX ANA OOHAPYKEHWA ceTeBblX aTaK. PacCMoTpeHbl Takue
MEeTO/bl, KaK JIOTMCTMYECKan perpeccus, MeTof, OMOPHbIX BEKTOPOB, anroputm k-6amKamiimx
cocenen, CayyYamHbliii 1ec M HEMPOHHble ceTu. [TpoaHann3nMpoBaHbl MPENMYLLECTBA M OFPaHUYEH s
Kaxaoro MeToAa npu MCMONb30BaHWW B CUCTEMAx ODHapy)KeHWsa BTOPXKEHWM. Pe3ynbtaThl
nccnenoBaHMA NOKa3bIBakOT, YTO MCMNO/Ib30BaHME aHCaMb1eBbIX METO0B M a/ITOPUTMOB ryOOKOro
0by4yeHMA NO3BOMAET MOBbLICUTb TOYHOCTb OBHAPYKEHMA CEeTeBbIX aTaK M CHM3UTb KOIMYECTBO
NOXKHbIX cpabaTbiBaHWUN.

Kniouyesble cnosa: MauwunHHoe ObyuyeHne, CeTeBble ATaku, VHPoOpMaLMOHHAS
BesonacHocTb, Cnuctembl ObHapy»keHua BTopskeHnin, AHanns CeteBoro TpaduKa.

BeeneHue

CoBpemeHHble  MHPOPMALMOHHbIE  CUCTEMbl  ABAAKOTCA  HEOTbEMIEMOM  YacTbto
GYHKUMOHMPOBAHMA rOCYAAPCTBEHHbIX OPraHM3aLMii, KOMMEPYECKUX KOMMAHWI U Pas3fUYHbIX
MHOPACTPYKTYPHbIX 0O6beKToB. OQHAKO BMecTe C pa3BUTUEM WMHPOPMALMOHHbLIX TEXHONOTMIA
YBENNYMBAETCA M KONMYECTBO KMOEpyrpos. 310yMblWAEHHMKM MCNONb3YOT pa3HoobpasHbie
MeTOAbl aTaK, BKAOYasA pacnpefenéHHble aTaku OTKa3a B 0BCNYKMBAHWM, CKAHMPOBAHME CETH,
BHeApEeHWe BPeAOHOCHOro MPOrpaMMHOro obecneveHusa K aKCnayaTauuio yas3BumocTen. s
3aLUNTbl MHPOPMAUMOHHbBIX CUCTEM LUMPOKO NMPUMEHAIOTCA CUCTEMbI OBHAPYKEHUA BTOPXKEHUN.
TpagnumoHHblie IDS paboTatoT Ha OCHOBE CUIHATYpPHOro aHanM3a M CnocobHbl 0HHaPYKMBaATb
TO/IbKO M3BECTHbIe TUMbI aTak. OCHOBHbIM HEeOCTaTKOM TaKoro NoaxoAa ABAAETCA HeCNOCOOHOCTb
30 dEKTMBHO BbIABAATL HOBbIE MAM MOANDULIMPOBAHHbIE YTPO3bl. B nocieaHmne roabl Bcé 60blLyLO
NONyAAPHOCTb NOYYatOT METOAbI MALLMHHOMO 0BYy4YeHMA. 3T MeToAbl NO3BOIAOT aBTOMATUYECKM
aHanM3npoBaTb bonblne obbembl CETEBbIX AaHHbIX U BbIABNATb 3aKOHOMEPHOCTW, XapaKTepHble
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ANA aTaKytolwen akTMBHOCTU. baarogapa 3ToMy NOABNAETCA BO3MOXHOCTb OOHApPYXMBaTb paHee
HeW3BECTHbIE TUMbl aTak M aHOMa/IMM B CETEBOM TpaduKe.

Llenbto gaHHOW paboTbl ABAAETCA NPOBEAEHWE CPaBHUTENbHOMO aHaiM3a MeToA0B
MaLWWHHOIO 0BYYeHMA, NPUMEHAEMbIX 418 OOHApPYyKeHMA CEeTEBbLIX aTak, a TaKKe onpeaeneHune
Hanbonee 3PPEKTUBHbLIX aNrOPUTMOB A8 WUCMNONb30BAHMA B cUCTEMax WHOOPMALMOHHON
H6esonacHocTy.

MeTozbl MaWwmHHOTo oby4YeHus ona obHapyeHUs ceTeBbIX aTak

MalwurHHOe o0by4yeHWe ABNAETCA OAHMM M3 KAKOYEBbIX HANpaBAeHWA pPa3BUTUSA
COBPEMEHHbIX WHTENNEKTYaNlbHbIX CMCTEM aHanu3a JAaHHbIX. [aHHbIA Noaxo[ MNo3BonseT
aBTOMATM3MPOBATb NPOLECC BbIABAEHNSA 3aKOHOMEPHOCTEN B BObLINX MAaCCMBaX MHbOPMALMK U
NPUHMMaTb pPeLIeHMA Ha OCHOBe CTaTUCTMYecKux mogenen. B obnact nHOOPMALMOHHOM
6e30MacHOCTM MeToAbl MAWWHHOrO OOy4YeHUs aKTMBHO MPUMMEHANTCA A8 aHanM3a CeTeBoro
TpaduKa 1 BbIABAEHUA MNPU3HAKOB aTaKyloLLEN aKTUBHOCTM. B OT/IMumMe OT TPaaMUMOHHbIX CUCTEM
0BHapYKEHNA BTOPMKEHMI, OCHOBAHHbLIX Ha CUIHATYPHOM aHafiM3e, aaropUTMbl MALMHHOMO
obyyeHmA cnocobHbI BbIABNATL HE TONbKO M3BECTHbIE YrpO3bl, HO U PaHee HeW3BeCTHble BUAbI
aTak, KOTopble NPOABNAKOTCA B BUAE aHOMAANIN B CETEBOM NoBeAeHWU. B cucTemax obHapyKeHus
CeTeBbIX aTak MalMHHOe obyyeHue UcnonblyeTcA Ana obpaboTKM M aHanM3a PasNUYHbIX
XapaKTepUCTMK ceTeBOro Tpaduka. Kaxkaoe ceTeBoe COeAMHEHME MOMXKHO NPeacTaBuTb B BUAE
Habopa NPU3HAKOB, KOTOPbIE OMMCHIBALOT MOBEAEHME Y3/10B CETU M NapaMeTpbl 0bMeHa AaHHbIMK.
K TakMm npu3HaKam OTHOCATCA KO/NMYECTBO MNepefaHHblX MaKeToB, A/UTENbHOCTb CETeBOro
COeZIMHEHMA, UCNOb3yeMble CeTeBble MPOTOKO/bl, 06beM NepesaHHbIX AaHHbIX, @ TaKXKe YacToTa
M MHTEHCMBHOCTb CETEBbIX 3aMpPOCOB. Ha OCHOBE 3TWX NapameTpoB dopmmupyeTca Habop BXOAHbIX
[aHHbIX, KOTOPbLIA MCNoNb3yeTca AnAa obydyeHMa anropuTMOB MalwWHHOro obyyeHua. ocne
obyyeHna mogenb crnocobHa aHaNM3MPOBaTb HOBblE CeTeBble COEAMHEHMA W ONpeaenaThb,
OTHOCUTCA AWM Habnwgaemas aKTMBHOCTb K HOPMa/lbHOMY MOBEAEHWUIO CETU WM  MONKET
CBMAETENbCTBOBATH O NMOMbITKE aTaKU.

[na 6onee HarnAAHOrO NPeACTaBNEHMA OCHOBHbLIX XapaKTEPUCTUK ceTeBoro Tpaduka,
MCNoNb3yemMblXx Npu  aHanule bHesonacHocTv, B Tabauue 1 npusedeHbl Havbonee
PacnpOCTPaHEHHbIE NPU3HAKK, MPUMEHAEMbIE B CMCTEMAX OOHaPYKEHWA BTOPIKEHUN.

Tabnnua 1. OcHOBHble NPM3HAKK CETEBOrO TpadUKa, UCMONAb3yeMble B aITOPUTMaX MaLLIMHHOIO

obyyeHunsa
MNpusHakK OnwucaHue HasHa4yeHue B aHanuse
Konnyectso nakeToB O6ulee yncno nepenaHHbIX NakeTos | BbiABaeHWe aHOMaAbHOM
B COeANHEHNM aKTMBHOCTMU
OnvtensHocTb Bpema cyLecTBOBaHMA CETEBOrO O6HapyKeHne ANnTenbHbIX
coeanMHeHNA coeaMHeHNA aTakK
Ncnonb3ayembiii Tun ceTeBoro npotokona- TCP, UDP, | AHanm3 TMna ceTeBoro
NPOTOKON ICMP B3aMMOAENCTBUA
O6bem nepeaaHHbIX Konnyectso nepenaHHbIx 6ainToB BbiABAEHME aHOMANBHOTO
OAHHbIX TpadmkKa
YacToTa 3anpocos NHTEHCMBHOCTb CeTeBbIX O6Hapy»eHne DDoS n
obpalleHnin CKaHMpPOBaHMA

Ha ocHOBe COBOKYMHOCTM 3TUX XapaKTepucTuk dopmupyetca obydatowana BblGOPKa,
KOTopaa wWcnosnb3yeTcs A8 MNOCTPOeHMs MoJenei MalWWHHoro obydyeHua. Takue moaenu
aHaNM3MPYIOT B3aMMOCBA3M MEXAY PA3IMYHBIMK NapameTpaMu CETeBOro TpaduKa v No3BONAIOT
BbISB/IATb 3aKOHOMEPHOCTM, XapaKTepHble ANA Pa3/IMYHbIX TUMOB aTak. Hanpumep, aTaku Tnna
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DDoS 06bI4HO XapaKTepun3yrTCA BbICOKOW YaCTOTOM 3anpoCcoB 1 HONbLWMM KOIMYECTBOM KOPOTKMX
COeAIMHEeHWN, TOT1a KaK aTaku, CBA3aHHbIE C MPOHMKHOBEHWEM B CMCTEMY, MOTYT COMPOBOMKAATHCS
OIMTENbHBIMW COEAMHEHNAMM U HETUMMYHBIMM NMapaMeTpamm ceTeBOro obmeHa.

B 3aBMCMMOCTM OT TMMA MCMOAb3yEMBbIX AaHHbIX 1 cnocoba obyyeHma moaenen BblAenaoT
HECKO/IbKO  OCHOBHbIX MOAXOAOB K TMPUMEHEHMIO MaWWHHOrO obyyeHMa B  3adayax
nHbopmaumoHHon Be3onacHocTn. Hanbonee pacnpocTpaHeHHbIMKW ABASIOTCA MeToAbl 0bydYeHmn
C yuutenem, obydeHne 6e3 yuntens M nonyobydyaemble MeToAbl. OOydyeHMEe C ydyuTenem
npeanonaraeT MCNo/sb30BaHME 3apaHee pas3meyeHHbIXx HabopoB [AaHHbIX. B Takom caydae
KayKIOMYy CEeTeBOMY coeAMHEHMIO B 0byyatolleit BbIBOpKE NpuUcBanBaeTca onpeaenéHHas MeTKa,
HanpUMep «HOPMasbHbIM TPadUK» UK «aTaka». ANTOPUTM MALIMHHOTO 0OyYeHUa aHanu3mpyeT
TaKkue AaHHble U CTPOUT MOAENb, KOTOPAs NMO3BOASET KNacCUGULUMPOBATb HOBble HabAoAEHWS Ha
OCHOBE BbIAB/EHHbIX 3aKOHOMePHOCTeN. [laHHbIM NoAX04, WWMPOKO NPUMEHAETCA NpKn paspaboTke
cMCTEM  ODHApy)KeHUs BTOPMKEHWM, MOCKOAbKY MO3BOMAET AO0CTUraTb BbICOKOW TOYHOCTM
KnaccuduKkaumm npu Haanm4ymm KadecTBeHHbIX 0bydatolmx gaHHbiX. OaHaKo 3GEKTUBHOCTb TaKMX
CMCTEM BO MHOFOM 3aBWUCUT OT MOIHOTbI M aKTya/IbHOCTU MCMOIb3yeMbIX HADOPOB AaHHbIX.

Oby4yeHne He3 yunTens NpMMeHAeTCA B TEX CIyYanX, KOr4a 3apaHee pa3MeyeHHble AaHHble
OTCYTCTBYIOT MW UX OObeM HeAOCTaTOYeH. B 3TOM cnyvae anroputm aHaAM3MpyeT CTPYKTYpy
[@HHbIX M NbITA€TCA CAMOCTOATE/IbHO BbIABUTb CKPbITble 3aKOHOMEPHOCTM W aHOMannn. OcHoBHanA
naea AaHHOro NOAXO4A 3aK/tYaeTca B TOM, YTO HOpPMasbHOe MnoBefeHWe ceTn dbopmupyeT
onpeAeneHHble CTaTUCTUYECKME 3aKOHOMEPHOCTH, @ aTaKyoWan akTMBHOCTb OTK/IOHAETCA OT 3TUX
3aKOHOMEPHOCTel. ATOPUTMbI KNacTepmnsaummn n obHapyKeHna aHOMa AN NO3BONAIOT BbIABNATb
TaKMe OTK/NIOHEHWMA W CUTHA/NM3MPOBATb O MOTEHUMANbHbIX yrposax. [onyobydyaemble meToabl
NpeacTaBnAlT cobON KOMMNPOMMCC Mexay ABYMA NpeablaywmMy noaxodamu. B stom cayyae
MCMNONb3YeTCA OrpaHUMYEHHOE KOMMYECTBO pPa3MeYeHHbIX AaHHbIX W 3HaYUTesbHbIM 0b6bem
Hepa3MeYeHHbIX JaHHbIX. Takol noaxon NO3BONAET MOBbICUTb TOYHOCTb MOAENEN MALWMHHOIO
0byyYeHMA NPU CHUXKEHMM 3aTPAT Ha NOArOTOBKY obyyatolwmx Habopos AaHHbIX. Monyobyyaemble
aNropuUTMbl O0COBEHHO aKTyasbHbl ANA 33434 MHOOPMAULMOHHOM He30MacHOCTM, MOCKO/bKY B
peanbHbIX yCA0BMAX COOP M pazmeTKa 6onblnx 06BEMOB CETEBbIX AaHHbIX TPebyeT 3HAUMTE bHbIX
BPEMEHHbIX 1 TPYAOBbIX PECYPCOB.

[na cuctemaTv3aumm pasiMyHbIX NOAXOA0B MAWMHHOIO OByYeHUs, NPUMEHSEMbIX NPK
0bHapyKeHNN ceTeBbIX aTak, B Tabsmue 2 NpMBeAeHO CPaBHEHME OCHOBHbIX METOA0B 0byYeHMS.

Tabnunua 2. CpaBHeHWEe NOAX0A0B MaLIMHHOMO 0by4yeHumA

MeToz obyqeHun OcobeHHoCTH MpenmyuiecTsa OrpaHunyeHua
ObyueHue ¢ Ncnonsayet BbicoKas TouHOCTb | Tpebytotca 6onblume
yyntenem pa3meyeHHble AaHHble Habopbl AaHHbIX
ObyueHune He3 He TpebyeT pa3meTkn | BbissneHue Bonee BbicOKas
yynTtens [aHHbIX HEeW3BECTHbIX aTaK | BEPOATHOCTb JIOXKHbIX
cpabaTbiBaHNM
Monyobyyaemble Micnonb3yeT YacTMyHO | BanaHc To4HOCTM U | CNOXKHOCTb peanmsaumm
meToapbl pa3meyeHHble AaHHble | 3aTpaT

MpoLlecc NpMMEHEeHNs METOA0B MaLLUMHHOTO 0BYyYeHMA B CUCTEMAX OOHaPYKeHMA CeTeBbIX
aTaK MOXHO NpPeACcTaBUTb B BUE NOCAE10BaTe/IbHOCTM 3TanoB. Ha nepBom aTane ocyLLecTBiaeTcs
cbop ceTeBoro Tpaduka M dopmuMpoBaHME Habopa [AaHHbIX. [anee  BbINOAHAETCS
npeagapuTenbHas 0b6paboTka AaHHbIX, BKAKOYAOWAA OYMCTKY, HOPManAM3aLMio U M3BAEYEHME
npu3HaKkos. [locae 3Toro AaHHble MCNoMb3yoTCA ANA 0bydeHmsa moaenen MawmHHOro obydeHums.
Ha 3aBepuatollem 3Tane obydyeHHas MoOAeNb NPUMEHSeTCs ANA aHaAM3a HOBbIX CEeTEeBbIX

COG,LI,VIHEHMVI M BblABIEHNA NOTEHUWMATbHbIX aTak.
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OCHOBHbIE aNrOPUTMbl MALLMHHOTO 0ByYeHus

B cucTemax obOHapyKeHMsA CeTeBbIX aTaK WCMNOMb3YIOTCA PasiMyHble  aaropUTMb
MalWWHHOrO 0byyeHMs, KOTOopble MO3BOMAOT aHa/NM3MPOBaTb CETEBOW TPadWK WM BbIABAATbL
NPU3HAKM aHOMANbHOM AKTUBHOCTM. BbIOOpP KOHKPETHOrO anropmtmMa 3aBMCUT OT CTPYKTYpbl
AaHHbIX, obbema ceTeBoro TpaduKa, a TakkKe TpeboBaHMN K TOYHOCTM M CKOPOCTM 0OpPaboTKK
nHdopMauun. Ha npakTMKe Yalle BCEro NMPUMEHSIOTCA anropUTMbl KnacCudUKaumm, NoCKOMbKY
3aZla4a OOHapY)KEHWMA CeTeBbIX aTak CBOAMTCA K OnpedeneHuto MNPUHAANEKHOCTU CETEBOrO
COeZIMHEeHMNA K OAHOMY M3 K/1aCCOB: HOPMa/ibHaA aKTMBHOCTb MM aTaKytollee noBeaeHme,

Kaxabll anroputm MallMHHOro obydeHuna obnagaet cobCTBEHHbIMKU OCOBEHHOCTAMM,
NPenMyLLECTBAMM U OrPaHUYeHnAMU. OQHU MeTOAbl XOPOLLIO NoAXOAAT ANa 06paboTKmn 6onblumx
06bEMOB [aHHbIX, Apyrve AeMOHCTPUPYIOT BbICOKYKD TOYHOCTb MpW paboTe CO CAOXKHbIMM
HeIMHEMHbIMW  3aBUCMMOCTAMM. B gaHHOM  pasgene  paccmaTpuBatotcs  Haubonee
PacnpOCTPaHEHHbIE aNTOPUTMbI MALLMHHOIO 0DYyYeHNsA, NPUMEHAEMbIE B CUCTEMAX OBHaPYKEHUA
BTOPMKEHUMN: JIOTUCTUYECKAA PErpeccua, MeTof, OMOPHbIX BEKTOPOB, afropuTtm k-Oamwaniimx
cocefien, cay4amHblil Nec U HEMPOHHbIE CeTu.

Nlornctuyeckaa perpeccusa  ABNAETCA OAHMM W3 Hambonee MNPOCTbIX WM WWMPOKO
MCNONb3YEeMbIX aITOPUTMOB MALWMHHOTO 0ByYeHNA Ans 3aa4 Knaccudumkaumm. HecmoTpa Ha CBotO
NPOCTOTY, AaHHbIA MeTosd, aKTMBHO MPUMEHAETCA B CMCTEMAX aHa/M3a CeTeBOro Tpaduka M
obHapyKeHWA aTak. OCHOBHAA MAes anropuTMa 3aKNOYaeTCA B BbIYMCAEHUM BEPOATHOCTM
NPUHAANENKHOCTM Habntogaemoro obbekTa K onpeeseHHOMY Kaaccy Ha OCHOBe Habopa BXOAHbIX
npu3HaKoB. B 3agavax MHGOPMaUMOHHOM HEe30NaCHOCTM NOTUCTUYECKAA Perpeccma NCnoib3yeTca
ANA aHaNM3a XapaKTePUCTMK CETEBOrO COEAMHEHWMA M OLLEHKM BEPOATHOCTM TOro, YTO AaHHOE
COoeflMHEHWe ABNAETCA aTaKylolWMM. ANTOPUTM CTPOUT MaTEMATUYECKYID MOAENb, KOTOpas
OMMUCbIBAET  3aBUCMMOCTb  MEXy NapameTpamu CceTeBOro Tpaduka UM BEPOATHOCTbIO
BO3HWKHOBEHMA aTakW. ECn paccyMTaHHas BEPOATHOCTb MPEBbIWAET 3a4aHHbIM NOPOr, ceTeBoe
coeAMHEeHMe KnaccnuduuMpyeTca Kak NOTeHLMANbHO OMNacHoe.

[laHHbIM aNropmTM OT/IMHAETCA BbICOKOM CKOPOCTbIO PaboTbl U HU3KON BbIYUCANTENBHOWM
CNOXHOCTbIO, 4YTO pAenaeT ero yaobHbIM A1A UCNONb30BAHMA B CUCTEMAX MOHWMTOPMHIA
H6e3zonacHocTy, rae TpebyeTca onepatBHana 0bpaboTKka BONbLWIOIO KOANYECTBA CETEBbIX CODLITUN.
Kpome TOro, moaenb NOMMCTUYECKOM perpeccnm obaataeT BbICOKOM MHTEPNPETUPYEMOCTbIO, YTO
NoO3BO/AET aHA/IM3NPOBATb BKAAZ, OTAE/bHbIX MPM3HAKOB B MPOLECC NPUHATMA pelueHna. OaHaKo
NOTUCTMYECKas perpeccus MMeeT M pag, orpaHnyeHunin. OCHOBHbIM HeZOCTaTKOM ABAAETCA
OrpaHNYeHHas cnocobHOCTb BbIABAATL C/IOXKHbIE HEJIMHEHbIE 3aBUCUMOCTU MEXKAY NPU3HAKaMMU.
B peasnibHbiX CETEBbLIX AAHHbIX TaKMe 3aBUCUMMOCTM BCTPEYALOTCA AOCTAaTOYHO YacTo, OCOBEHHO Npu
aHaNM3e COMKHbIX MHOrO3TanHbIX aTak. B pesynbraTe TOYHOCTb OOHAPYXKEHMA Yrpo3 MOXKET
CHMXKaTbCA NpK paboTe ¢ 6ONbLWMMM W CNOXKHBIMM HabOpPaMK AaHHbIX.

[na cuctematmsaumm OCHOBHbIX XapaKTEPUCTUK aNropmuTMa NIOrMCTUYECKON perpeccum B
Tabauue 3 NpeACTaBAEHO ero KPaTkoe onmncaHue.

Tabnnua 3. OCHOBHbIE XapaKTEPUCTUKN aNropmuTMa OMMCTUYECKOM perpeccum

XapaKTepuCcTMKa OnucaHue

Tun anropuTma Knaccuduraumsa

Tun obyyeHns ObyuyeHue c yynutenem

OCHOBHOE Ha3HavyeHne BuHapHas knaccubuKaums ceTeBoro Tpadmka
MpenmyulecTsa MpocToTa peanrsaLmm, BbICOKaa CKOPOCTb PaboTbl
OrpaHuyeHma Hunskaa addeKTUBHOCTb NPU CNOMKHbIX 3aBUCUMOCTAX
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MeTog, ONOpHbIX BEKTOPOB

MeToz, OMOpHbIX BEKTOPOB SABASETCA OAHMM M3 Hambonee 3GHEKTUBHbLIX anrOPUTMOB
MaLWHHOIO 0BYYEHMA, UCMONb3YEMbIX A1 pelleHma 3a4a4 Knaccuoukaumm. OCHOBHOM NPUHLMN
PaboTbl JAHHOTO METOoJa 3aK/t04YaeTCsl B MOCTPOEHUM TMNEPTIIOCKOCTH, KOTOpPas MaKCMMaabHO
pasaenaeT 06beKTbl Pa3IMYHbIX K1AaCCOB B MHOTOMEPHOM NMPOCTPAHCTBE NPU3HaKOoB. Mpyn aHanmse
ceTeBOro TpadMKa MeTo[ OMOPHbIX BEKTOPOB MCMO/b3YeTCA ANA PasfeNeHna AaHHbIX Ha [Be
KaTeropmm: HopmasibHaa akTMBHOCTb M aTaKytollee noBeAeHne. AArOpUTM onpeaenseT rpaHuLy
MeXy 3TUMU Knaccamm TakMm obpa3om, YToObl paccToaHne MexKay BanKanwmnmm obbekTamm
Pa3HbIX KMaccoB Obl/I0 MAaKCMManbHO BO3MOMKHbIM. TakMe OOBEKTbl Ha3blBAKOTCA OMOPHbIMM
BEKTOPAMM, MOCKO/IbKY MMEHHO OHM OMPeAeNnatoT NONOKEHME Pa3AeNAoWEN TMNePnIOCKOCTY.

OAHWM W13 K/HOYEBbIX MPEUMYLLLECTB METO/a ONOPHbIX BEKTOPOB ABMAETCA €ro CNocobHOCTb
addeKTMBHO paboTaTb C BbICOKOPA3MeEPHbIMM AaHHbIMKU. 3TO O0COBEHHO Ba*KHO MpPU aHanuse
ceTeBOro Tpaduka, rae KoAMYecTBO NPU3HAKOB MOXKET BbiTb AOCTAaTOYHO HOoMbLIMM. Kpome Toro,
MCMNONb30BaHWE cneumanbHbiX AAePHbIX GYHKLMIA NO3BONAET aArOPUTMY YYMTbIBATb HEJIMHENHbIE
3aBMCMMOCTM MEX Ay NnapameTpamm ceTeBoro Tpadumka. B 1o e Bpema npumeHeHme SVM cBA3aHO
C onpefeneHHbIMW TpyAHOCTAMM. ANroputm TpebyeT TWaTeNbHOW HACTPOMKM MapaMeTpoB U
BbliOOpa noaxoaalien pyHKUMM agpa. Kpome Toro, npu pabote ¢ o4yeHb BonbWMMK Habopamu
[aHHbIX BbIYMCANTENBHAA CNOXKHOCTb METOAA MOXKET 3HaUYMTENbHO BO3PACTaTb.

Anroputm  k-6amkanwmx cocefe OTHOCUTCA K MeToA4aM  MAWWHHOMO oby4veHus,
OCHOBAHHbIM Ha aHaNM3e PaCcCTOAHUN MeXKay 0ObeKTaMm B MPOCTPaAHCTBE NpM3HaKoB. OCHOBHaA
naea [OAHHOTO anropuTMa  3aK/JYaeTcA B TOM, 4TO OObekTbl, 0bnafatowme  CXOKMMMU
XapaKTepUCTMKamMK, pacnonaratotca OAM3Ko Apyr K Apyry B MNPOCTPAHCTBE [AaHHbIX. [lpwu
NPUMEHEHUN AAHHOTO anNropuTMa AnA ODHaPYKEeHWA CeTeBblX aTaK aHa/M3MPYEeTCA CXOACTBO
HOBOrO CEeTeBOro0 COeAMHEHMA C paHee HabawgaembiMu coeAMHeHUAMU. Ecnm GONbLIMHCTBO
OAVMKANWMX  cocede  OTHOCWUTCA K KaTeropuu aTak, TO HOBOE COeAMHEHME  TaKKe
Knaccmounumpyetca Kak atakytowee. Anroputm KNN oTimMyaeTca npocToTon peanu3aumm u He
TpebyeT cnoxHoro stana obyyeHuda. OH ocobeHHO addeKkTnBeH npu paboTe ¢ HebONbLWMMMU
HabopamMu AaHHbIX, rAe PaCCTOAHUA MeXay 0OBbEKTAMM MOMXKHO BbIYUCAATL AOCTATOYHO ObICTPO.

OaHako npu ysennyeHmn obbema obydatoulelrt BbIOOPKM BbIYUCAUTENbHAA CNOMKHOCTb
aNropuTMa 3Ha4YMTeIbHO BO3pacTaeT. 1A KaxKaoro HOBOro HabatoaeHWs HeobX0AMMO BbIUMCAATL
paccTosHMe 10 Bcex 06bekToB 0byyatollero Habopa, YTO MOXKET CYLLECTBEHHO 3aMeaNATb paboTy
cucTembl 0bHapyKeHMA aTaKk. Kpome Toro, addeKTUBHOCTb aAropuTma CUAbHO 3aBUCUT OT Bbibopa
METPUKM PACCTOAHMA M napameTpa k.

ANropuTM Cly4alHOTO 1eca OTHOCUTCA K aHCamb1ieBbIM METOAAM MALIMHHOMO 06yYeHMs 1
OCHOBAH Ha WCMO/Jb30BAaHMM MHOMKECTBA pellalolMX AepeBbeB. Kaxabli aneMeHT aHcambs
npeactasndetr cobon oTAeNbHOE [EepeBO pelleHun, KoTopoe obydyaetca Ha  C/yyYalHOM
noABbIOOPKe AaHHbIX. WTorosbii  pe3ynbtaT  KnaccudbuKkaumm GopMMUpyeTca Ha OCHOBE
rof0CoBaHMA Bcex AepeBbeB. Mpu aHanmse ceTeBoro TpadMKa AaHHbIM anropuTM MO3BOAAET
YYMTbIBATb BOMbLWIOE KOMMYECTBO MPU3HAKOB M BbIABAATbL C/IOXKHbIE 3aBUCMMOCTU MEXKIY HUMM.
bnarogapa MCNonb3oBaHWIO aHcambna modenen cayvyalHblil lec AeMOHCTPUPYET BbICOKYHO
YCTOMYMBOCTb K LUYMY B IAHHbIX 1 CHUXKAET BEPOATHOCTb NepeobyyeHuns. Anroputm Random Forest
WMPOKO MPUMEHSETCA B CUCTEMax ODOHapy)KeHUs BTOPXEeHWI 61aronaps BbICOKOM TOUYHOCTM
KnaccuduKkaumm n cnocobHocTn paboTaTb ¢ 6onblMMKM HabopaMmn JaHHbIX. Kpome Toro, AaHHbIN
MeToZ, NO3BONAET OLEHMBATb BAXKHOCTb OTAE/bHbIX MPU3HAKOB, YTO MOXET OblTb NMONE3HO MpU
aHaNM3e ceTeBbIX aTak. B TO e BpemAa MCNoib30BaHWe HONbLLIOTO KONMYECTBA AEPEBLEB MOKET
NPUBOAUTL K YBENMYEHUIO BbIYMCAUTENbHbBIX 3aTPAT M NOTPebNEHUIO 3HAYUTENbHbIX PecypcoB
NamaTh. TakxKe MHTepnpeTauma pesynstaToB paboTbl aHcambaeBbIX Moaenen MoXKeT bbiTb bonee
CNOXKHOW NO CPaBHEHMIO C MPOCTbIMMW aNTOPUTMAMM.
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Tabnunua 4. OCHOBHbIE XapaKTepPUCTMKKM anroputma Random Forest

XapaKTepucTuKka OnucaHune

Tvn anropmTma AHcambneBas KnaccuduKauma

Tun oby4yeHums Oby4yeHue c yuntenem

OCHOBHOE Ha3Ha4yeHune AHa/IN3 CIOXKHbBIX 3aBMCUMOCTEN B AdaHHbIX

MpeumyLliecTsa BbICOKas TOYHOCTb, YCTOMYMBOCTb K LLIYMY

OrpaHuyeHus BbicoKne TpeboBaHMA K BbIYMCANTENbHBIM PECypCcam

CpaBHUTENbHbIV aHaNM3 aATOPUTMOB MaLLMHHOTO 0By4YeHnn

B coBpemeHHbIX cuCTemMax ObOHapyKeHUs CeTeBbiX aTak WCNoab3yeTcs 0Oosblioe
KO/IMYECTBO a/ITOPUTMOB MALWIMHHOIO OOYYEHMA, KaXKabli M3 KOTOPbIX 06naZaeT CBOMMM
0COBEHHOCTAMM, NPEMMYLLECTBAMM N OFPAHNYEHUAMU. BbIBOP KOHKPETHOTO anropuTma 3aBuUCUT
OT MHOecTBa (aKTOpPOB, BK/AOYas 0ObEM aHaNM3MPYEMbIX AaHHbIX, TPeOOBaHMA K CKOPOCTU
06paboTkM MHPOpPMALMKM, BbIYUCAUTENbHBIE PECYPCbl CUCTEMbI U HEODXOAMMYK TOYHOCTb
obHapyKeHUs yrpos. B 3azayax aHanM3a ceTeBoro TpaduKka aNropuTMbl MalIMHHOMO 0byYeHUs
BbINO/HAIOT GYHKLUMIO KNacCUPUKaLMM CETEBbIX COEANHEHU U BbIABNEHMA aHOMaUN. [TpK 3TOM
3GGEeKTUBHOCTb paboTbl anropMTMOB onpeaenseTcs HECKOIbKMMM KNtOYeBbIMM
XapaKTepuCTMKamm. K OCHOBHbIM MapameTpam OLEHKM OTHOCATCA TOYHOCTb OBHApPYKeHWUs aTak,
CKOpPOCTb 06paboTKM AaHHbIX, CAOXKHOCTb peann3aumm anroputmMma M ero npakTuyeckas
NPUMEHUMOCTb B CUCTEMAX MHOOPMALMOHHOM Be3onacHOCTM. TOYHOCTb afiropuUTMa OTparkaeT
CNOCOBHOCTb MOAENN KOPPEKTHO pPas3nyaTbh HOPMasbHbIM CETEBOM TpaduK M aTaKyloLLyto
aKTMBHOCTb. BbiCOKaa TOYHOCTb ABNAETCA OAHWMM M3 Hambosnee BaXKHbIX KPUTEPMEB ANA CUCTEM
OOHapy»KeHUA BTOPXKEHMN, MOCKOJIbKY OWKOKM KnaccupuKkaumm MoryT npuBoanTb nMbBO K
MPOMNYCKY peasibHbIX aTak, MMHB0 K BO3HMKHOBEHWIO HONbLWOr0 KONMYECTBA TOXKHbIX CpabaTbiBaHUN.

CKkopocTb paboTbl aNTOPUTMa ONpeaeNAeT BOSMOXKHOCTb MPUMEHEHWA MOAENN B CUCTEMAX
MOHUTOPMHIa 6e30MacHOCTM B peasbHOM BpemeHu. [na ceTeBbiXx UHPPACTPYKTYP C Bonbwmnm
obbeMoMm TpaduKa AaHHbIA MapameTp MMeeT KPUTMYeCKoe 3HayeHue, MOCKOAbKY anroputm
[O/MKEH OnepaTMBHO aHa/NM3MPOBATb MOCTynatolwme AaHHble. CNOXHOCTb  peanu3aunmu
XapaKTepusyeT TPYAOEMKOCTb BHeAPEeHMA aNroputMa B NpPaKTUYecKMe cuctembl. [pocTble
aNrOPUTMbI IerYe MHTErPUPYHOTCA B CYLLLECTBYHOLLME CUCTEMbBI MOHUTOPUWHIa 6@30MacHOCTH, Toraa
Kak 6onee CNOXHble MeToabl TPebylT 3HAYMTENbHbIX BbIYUCAUTENBHBIX PECYypcoB W
Cneumanm3npoBaHHOM MHPPACTPYKTYPbI.

Tabnnua 5. CpaBHUTENbHbIM aHaM3 aITOPUTMOB MaLLIMHHOIO 0byYeHus

Anropntm ToyHOCTb CkopocTb CnoxHocTtb Obnactb NpUMeHeHMUs
obHapyKeHUs paboTbl peanusaumu

NorncTnyeckasn cpeaHan BbICOKas HW3KanA 6a30Bble CMCTEMDI

perpeccus aHanu3sa Tpadmka

SVM BbICOKaA cpeaHAan cpeaHAan aHaNn3 ceTeBoOro
TpadukKa

KNN cpeaHas HM3Kan HKM3KanA HebonbLne Habopbl
OAHHbIX

Random Forest BbICOKaA cpeaHAna cpeaHAna cmuctemsl IDS

HelpoHHble ceT | O4eHb BbICOKAA | HWM3KaA BbICOKaA NHTeNNeKTyaNbHble
cucTembl He3onacHoCTH

AHann3 NpuBEAEHHbIX AaHHbIX MOKa3blBaeT, YTO MPOCTble anropUTMbl, TaKMe KakK
NOTUCTMYECKas perpeccus u meTton k-6amKanwmx cocedei, 06/1afatoT BbICOKOW CKOPOCTbIO
PaboTbl M NPOCTOTOM peannsaLmm, oAHaKo UX TOYHOCTb MOXKET BbITb HEOCTAaTOYHON NPU aHaM3e
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CNOXKHbIX CETEBbIX aTaK. Takne aNropuTMbl Yalle MCNob3yoTcA B 6a30BbiX CUCTEMAX MOHUTOPMHTA
WM B KaYecTBe BCMOMOraTe/IbHbIX MoAeNel NpeABapmuTENbHOIO aHaM3a AaHHbIX.

MeToZ, ONOpPHbIX BEKTOPOB AEMOHCTPUPYET Dosee BbICOKYHD TOYHOCTb KnaccubmuKaumm
bnarogapa cnocobHoctM 3PpPeKTUBHO pPas3aensaTb [AaHHble B MHOTOMEPHOM MPOCTPAHCTBE
Npu3HaKoB. [JaHHbIl aAroOpuUTM XOPOLLO NOAXOAMT ANS aHanuM3a ceTeBoro Tpadumka, oAHaAKO ero
NPUMEHEHNE MOXKET ObITb OrpaHNYeHO BbIYNUCANTENBHON CIOKHOCTLIO NpK paboTe ¢ 6obLMMK
Habopamu [aHHbIX. Hambonee BbICOKYID TOYHOCTb OOHaApYy*KEHMA aTak [AeMOHCTPUPYIOT
HEMPOHHbIE CeTUM M MeToAdbl rnybokoro obydyeHua. Takme modenn cnocobHbl aHaNM3MPOBaTb
6onblive 06beMbl AaHHbIX U BbIABAATL C/IOXKHbIE 3aKOHOMEPHOCTW NMOBEAEHWS CETEBbIX CUCTEM.
OAHaKO MCNONb30BaHME HEMPOHHbBIX CETEN CBA3AHO C BbICOKOM BbIYMCAUTENBHON CAOKHOCTBIO U
HEeoHXOAMMOCTbIO HaMUYMA 6O/bLIOTO KOAMYecTBa 06yYatOLWMX AaHHbIX.

Time

—&— Molecular marker
—# - InceptionV3 of images
++4+ MLP of NIRs

PucyHok 1. CpaBHeHMe MeTOA0B naeHTUbMKaLmm

MpeactaBneHHas cxema AeMOHCTPUPYET Pas3ivumMa Mexay aaropuTMmaMm MallMHHOMO
0by4YeHMA No TakMM NapamMeTpam, Kak TOYHOCTb OBHAPYKEHWNS aTaK, CKOPOCTb 06PabOoTKM AaHHbIX
M CNOXHOCTb peannsaumu. BuaHo, 4to 6osiee nNpocTble afropuTMbl 0OecrneymBatloT BbICOKYHO
CKOPOCTb 06pabOoTKM [AaHHbIX, OAHAKO YCTynarT 60nee CAOMHbIM MOAENAM MO TOYHOCTM
KnaccuouKkaumm. B To e Bpema anropuTmbl ryboKoro obydeHua u aHcambieBble MeTOoAbl
[eMOHCTPUPYIOT Hauny4lime pesynsbTaTbl MPU aHaM3e CI0XKHbIX CeTeBbIX Yrpo3.

OrpaHunyeHns W NepcnekTMBbl MNPUMEHEHUA METOLOB MaALLUMHHOMO ObyYyeHnAa B
obHapyXeHuM ceTeBbIX aTak

HecmoTpA Ha 3HauMTeNbHble MPEeVMMyLLecTBa MCMNONb30BAHWA MAWWHHOMO 0byyeHusa B
cuctemax MHOGOPMaUMOHHOM 6e30MacHOCTMU, MPaKTUYECKoe MPUMeHeHWe AAHHbIX TEXHONOTUM
CBA3AHO C PAAOM OrpaHUYeHWn. ITM orpaHuyeHna obycnoBaeHbl Kak OCODEHHOCTAMM CaMMX
aNrOPUTMOB MALUMHHOMO 0ByYeHMA, Tak 1 cneundUKoM aHanM3a ceTeBOro Tpaduka B peasbHbIX
MHOOPMALMOHHBIX CUCTEMAX. B TO e BpemAa pa3BUTUE TEXHONOTNI UCKYCCTBEHHOTO MHTENEKTa
OTKPbIBAET HOBbIE NMEPCNEKTUBLI NOBbIWEHMA 3GEKTUBHOCTU CUCTEM OOHAPYKEHMA CETEBbIX aTaK.
OAHOM M3 OCHOBHbIX Mpobiem MNpPUMEHEHWA MeTOA0B MALUMHHOTO ObyYyeHus sBNAeTCS
HeobXoAMMOCTb HanMuMA OONbLIOTO KOAMYECTBA KAYeCTBEHHbIX ObOy4YaloWMX AaHHbIX. [Aaa
NOCTPOEHMSA TOYHbIX MOAENEN MALLUMHHOIO 0bydeHMa TpebyeTca 3HaYMTEbHbIN 06bEM CETEBOTO
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TpaduKa, COAEPHKALWLEro Kak HOPMalbHYH CETEBYHO aKTMBHOCTb, TaK M Pa3MyHble TUMbl aTak. B
peanibHbIX YC/NIOBUAX MOJYYEHME TaKMX AAHHbIX ABAAETCA AOCTAaTOYHO C/AIOXHOW 3azayei. Bo-
nepBblX, MHOTME OPraHM3aumMm OrpaHMYMBALOT AOCTYN K CETEBbIM YKYPHaNaM Mo COObpaXKeHMAM
6esonacHocTM. Bo-BTOpbIX, Mpouecc pa3MeTKM AaHHbIX TpebyeT yyacTua CneumanmcToB Mo
MHGOPMaLMOHHOM 6e30MacHOCTM, KOTOpble AO0/KHbI aHaAM3MPOBaTb CeTeBble COObLITUA U
KnaccnudumuMpoBaTb MX KaK HOPMasbHYH aKTMBHOCTb WM aTaKkylollee nosedeHue. Lpyrym
BaXKHbIM  OrpaHMYeHMEeM SBNAETCA BO3MOMHOCTb 00XoZa CUCTeM OOHapyKeHMs  aTak.
CoBpeMeHHbIe 3/10YMbILLINEHHMKM aKTUBHO MCMOAb3YIOT METOAbl YKAOHEHMA OT OOHapyXKeHus,
M3MEHAA XapaKTEPUCTUKM CceTeBOro TpaduKa MAM MACKMPYA BPEAOHOCHYK aKTMBHOCTb MOA
HOpManbHOEe ceTeBoe MnoBedeHMe. Hanpumep, aTakyloWMA MOXKET M3MEHATb MHTEHCMBHOCTb
CeTeBbIX 3aMpPOCOB, pPacnpeaenaTb aTakKy BO BPEMEHU UM UCMOAb30BATb IETUTUMHbIE CeTeBble
MHCTPYMEHTbI. B TaKMX YyCN0BUAX aNTOPUTMbI MALWMHHOTO 06YYEHUA MOTYT UCMbITbIBATbL C/IOKHOCTM
npu BbIABAEHUM aTak, ocobeHHO ecanm noAobHble clLeHapuu OTCYTCTBOBaAM B obydvatollen
BblIDOpKe.

.
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PucyHoOK 2. OCHOBHble OrpaHM4YeHUsa NPUMEHEHUA MALLIMHHOMO 0ByYeHMA B CMCTEMAX
obHapy»KeHua aTakK

'e)

Anomaly

Eule oAHMM 3HauMMbIM GAKTOPOM ABAETCA BbICOKAA BbIYUC/AUTENbHAA CHIOXKHOCTb
COBPEMEHHbIX aNTOPUTMOB MaLLMHHOIO 0bydYeHns. MeTtoapbl ryboKkoro obyyeHunsa n aHcambnesble
MoZenu TPebyloT 3HAYMTENbHbIX BbIYMCANTENbHBIX PECYPCOB M HOMbLIMX 06beMoB NamATu. B
YCNOBMAX BbICOKOHATPYKEHHbIX CETEBbIX WMHPPACTPYKTYP, rAe eXeAHEBHO reHepupytoTca
MWIMOHBI  CeTeBbIX CODObLITUIA, WCMONb30BAaHWE TaKUX aATOPUTMOB MOXKET MNPUBOAUTL K
yBeMYEHUIO BpemeHn 06paboTKM [AaHHbIX. B pe3ynbrate BO3HMKAeT HeobxoAMMOCTb
MCNONb30BaAHUA CNELMANU3NPOBAHHBIX BbIYUCAUTENBHBIX NAATPOPM M pacnpeseneHHbIX CUCTEM
06paboTKM AaHHbIX. HecMoTpA Ha yKasaHHble OrpaHWYeHuA, MeTOAbl MalMHHOTO 0byveHus
NPOAO/IKAT aKTMBHO Pa3BMBATLCA M COBepleHCTBOBaTbCA. COBpPEMEHHble WCCAef0BaHUA
HanpaBieHbl Ha co3fgaHWe 6onee 3PEKTMBHbLIX ANTOPUTMOB aHanM3a CeTeBOro TpaduKa,
CNOCOBHbBIX afanTMPOBATLCA K WM3MEHAOWMMCA yCnoBMAM Knbepyrpos. OgHuMmM 13 Hambonee
NepcnekTUBHbIX HanpaBAeHW ABNAETCA UCNONb30BaHWE METOA0B rMyHOKOro 0byveHuns, KoTopble
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NO3BONAIOT aHANM3MPOBATL COMKHbIE CTPYKTYPbI AAHHbIX U BbIABNATL CKPbITblE 3aKOHOMEPHOCTH
NoBeAEeHMA CETEBbLIX CUCTEM.

[nyboKne HeMpOHHbIe CeTU CNOCODBHbI aBTOMATMYECKM M3BEKATb MPU3HAKM M3 CETEBOMO
TpaduKa M BbIABNATb C/IOXKHbIE 3aBMCMMOCTM MEXIY NapaMeTpamu CeTeBbIX COeAMHEHMUI. ITO
no3BosiAeT 0bHapyKMBaTb MHOrO3TamnHble aTakW, KOTOPble TPYAHO BbIABUTb C MCMO/Sb30BAHMEM
TPAAMLMOHHbIX METOZI0B aHa/M3a [aHHbIX. BaXKHbIM HanpaBAeHUEM Pa3BUTUA TaKKe ABAAETCA
MHTEerpauma MeToA0B MaWMHHOIO 0By4YeHUs C CUCTEMaMM MOHUTOPUHIA Be30NacHOCTM, TaKUMM
Kak SIEM. CoBpemeHHble cUCTeMbl ynpasaeHus cobbiTuamm nHbopmauMoHHON 6e30MnacHOCTH
CNocobHbI cobMpaTb M aHaAM3MPOBATb AAHHbIE M3 PA3/IMYHBIX MCTOYHWMKOB, BK/tOYAs CeTeBble
YCTPOMCTBA, CEPBEPbI U MPUNOKEHUA. MIcnoNb30BaHME aNTOPUTMOB MALWMHHOTO 0OYYEeHUsA B TAKMX
cMcTeMax NO3BOAET aBTOMATM3MPOBATL MPOLLECC aHaAM3a cobbiTii He30nacHOCTM M NOBbLICUTL
30 HEKTUBHOCTb BbISBAEHNS MHLWAEHTOB.
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PUCYHOK 3. ApXUTEKTYpa MHTENNIEKTYaIbHOM CUCTEMbI OBHAPYKEHWNA aTak Ha OCHOBE MaLLMHHOTO
obyyeHusa

Elle oa4HMM NepcnekTUBHbIM HanpaBAeHUEM ABASETCA UCMONb30BaHWe TexHoormi Threat
Intelligence. [aHHble 0 Kubepyrposax, Mnosy4aemble M3 Pa3AMYHbIX WCTOYHMKOB, MOTYT
MCNONb30BaTbCA AN 0byyeHMA Moaener MalWuHHOro obyyeHMs W MOBbIWEHWUA TOYHOCTU
obHapy:KeHUs aTak. MHTerpauma TakMx AaHHbIX MO3BOASET cucTemam He3onacHocTM bbicTpee
a/lanTMPOBATHLCA K HOBLIM TUMAM Yrpo3 1 yay4laTth 3ddeKTMBHOCTb aHan3a ceTeBoro TpadmKa.

3aknloueHmne

B naHHOM paboTe Obln NpoBeaéH 0630p N CPAaBHUTEbHbIM aHaAM3 METOA0B MALLMHHOIO
0byyeHuA, NPMMeEHAEMbIX A8 0DHAPYKEHMs CEeTEBbLIX aTaK B COBPEMEHHbIX MHOOPMALMOHHbIX
cuctemax. B xoge wmccnegoBaHuAa OblM pacCMOTPEHbI OCHOBHbIE  aNTOPUTMbl MALMHHOMO
obyyeHuna, KoTopble Hambosee 4acTo MCMNOJb3YIOTCA B 3aJayax aHanm3a ceTeBoro Tpaduka u
BbISB/IEHNA aHOMa/IbHOM aKTUBHOCTW. B YyacTHOCTM, BbIIM NPOaHaNM3MPOBAHbI TaKME aNrOpPUTMbI,
KaK JI0rMCTMYEeCKasa perpeccusa, MeToZ OMOPHbIX BEKTOPOB, anroputm k-b6amskanwmx cocenen,
aHcambnieBbIi MeToA, C/Ay4alHOro feca, a TaKXKe MeToAdpbl, OCHOBAHHble Ha WMCMNO/b30BaHMM
HEMPOHHbIX ceTelt u rnybokoro obyveHua. MNpoBeAEHHbIM aHAAM3 MOKasaa, YTo NPUMEHeHue
MEeTOA0B MALUMHHOIO 0bOyYeHWMA MO3BONAET CYLLECTBEHHO MOBLICUTb 3IPPEKTUBHOCTb CUCTEM
0OHapPYyKEeHNA BTOPKEHUIM MO CPABHEHMIO C TPAANUMOHHBIMM CUTHATYPHBIMKM MEeTOAaMM aHaM3a
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ceTeBoro TpaduKka. B oTaMuMe OT KAacCMYeckux cuctem 6e30MacHOCTW, KOTOopble CNOCOOGHbI
BbIABNATb TO/bKO  WM3BECTHble Yrpo3bl, aNrOPUTMbl  MALIMHHOTO OBy4YeHMA MNO3BONAKOT
0bHapyKMBaTb paHee HEM3BECTHblE aTakM 3a CYET aHa/M3a aHOMasUI B MOBEAEHMM CETEBbIX
CUCTEM M NONb30BaTENEN.

B Xxome wuccnenoBaHMa ObIN0O YCTAHOBAEHO, YTO PA3IMYHbIE ANTOPUTMbI MALMHHOMO
obyyeHna 06/1a4a0T PaA3NMYHBIMU XapPaKTEPUCTUKAMM W obnacTamm npumeHeHus. MpocTble
anropmuTMbl, TaKMe KaK NorMcTuyeckas perpecca w  meton  k-6amkanwmnx  cocenen,
XapaKTePU3YIOTCA BbICOKOM CKOPOCTbiO paboTbl M MNPOCTOTON peanmsaumm, OAHAKO UX
BO3MOKHOCTM MO BbIABAEHMIO CNIOXHbIX 3aBUCUMOCTEN B AAHHbIX OrPaHUYeHbl. bonee CnoXHble
aNrOPUTMbI, TaKMe KaK MEeTOoA, OMOPHbIX BEKTOPOB M aHcambieBble MeToAbl, AEMOHCTPUPYHOT
Hbonee BbICOKYIDO TOYHOCTb OOHapysKeHWs aTak W cnocobHbl 3addekTMBHO paboTaTb C
MHOTFOMepHbIMKU Habopamm AaHHbIX.

Ewe oaHoON BarkKHOW npobiemoit ABnAeTCA BO3MOXHOCTb 06X04a CcUCTEM OOHapyKeHMs
aTak. COBpeMEHHbIE 3/T0YMbILW/NIEHHNUKM aKTUBHO MCMONb3YIOT Pas/iMyHble METOAbl YKNOHEHUA OT
0bHapyKeHUs, BKAOYAA M3MEHEHWE MapaMeTpPoB CeTeBOro TpaduKa, pacnpeaeseHne atak BO
BPEMEHM W WCMNONb30BAHME NErUTUMHbBIX CETEBbIX WMHCTPYMEHTOB. B pesynstaTe cucTembl
OOHapyKeHNA aTaK OO/MKHbI MOCTOAHHO COBEPLUEHCTBOBATLCA M aAanTMPOBATbCA K HOBbIM
MeToZaM NpoBefeHUA KubepaTak. TaKke cnefyeT y4YMTbiBaTb BbIYUCAUTENbHYIO CAOMKHOCTb
COBPEMEHHbIX aNroOPUTMOB MalUMHHOTO 0byyeHnA. MeTtoabl rybokoro obydyenua TpebytoT
3HAYUTE/bHbBIX BbIYUCAUTENBHBIX PECYPCOB M MOTYT MNPeabABNATb BbICOKMEe TpeboBaHMA K
annapaTHoh MHGPaCTPyKType. B ycnoBmMAX KpynHbIX CeTeBbIX MHPPACTPYKTYpP, rae exeaHeBHO
reHepupyrTCA OrpoMHble 0BbeMbl CEeTEBbIX AAHHbIX, 3TO MOMET C034aBaTb AOMONHUTENbHbIE
CNOXKHOCTU NPU BHEAPEHUW UHTENNEKTYA IbHbIX CUCTEM aHaM3a He30nacHoCTU.

MepcnekTUBHLIMW HaNpPaBAEHUAMM AaNbHEWWMUX UCCNEAOBaHWI ABNAKOTCA MHTErpauums
aNrOPUTMOB MALLUMHHOIO 0By4YeHMA C CUCTEMAaMM MOHUTOPMHIA 6e30MacHOCTM, TaKMMKM Kak SIEM
n SOC-nnatdopMbl, UCMONb30OBaHME METOA0B aHaNM3a NOBeAEHMA MOMb30BaTeNel U CUCTEM, a
TaKXXe npumeHeHue TexHonoruit Threat Intelligence ans noBbiWeHWA TOYHOCTU OBOHapyKeHMA
aTak. ObbeanHeHWe Pas3IMYHbIX UCTOYHWMKOB AaHHbIX U MHTEANEKTyalbHbIX MEeTOA0B aHa/aM3a
MNO3BONUT CO3/aBaTb KOMIMJEKCHblEe CUCTEMbI 3alMTbl, CNocobHble 6onee 3PpPeKTUBHO
MPOTMBOCTOATb COBPEMEHHbIM KNMbepyrpo3am.

Taknum 0bpasom, pesynsraTbl NPOBEAEHHOTO MCCAeA0BaHWUA MNOATBEPKAALOT, YTO METOAbI
MaLNHHOTO 0BYYEeHNA UrPAOT BaKHYHO POJIb B PA3BUTUM COBPEMEHHbIX CUCTEM MHDOPMALIMOHHOM
6e3onacHocTU. Mcnonb3oBaHWe WHTENNEKTYyaslbHbIX aArOPUTMOB aHasM3a AaHHbIX MO3BOASET
3HAYMTENIbHO NOBbLICUTb 3GEKTUBHOCTL OOHAPYKEHMA CETEBLIX aTaK, YYYLWMNTb KAYECTBO aHaM3a
CeTeBOro TpadmKa M CHU3UTb PUCKM KOMMPOMETAUMM MHPOPMALIMOHHBIX cucTem. [anbHenwee
Pa3BUTUE UM COBEPLIEHCTBOBAHME METOA0B MalUMHHOMO obydeHuns 6OyaeT cnocobcTBOBaTb
co3gaHuto b6osee HadeHbIX M adanTMBHbIX CUCTEM  3aWUMTbl, CNOCOOHBLIX 3IPPEKTUBHO
MPOTMBOCTOATbL MOCTOAHHO YC/IOMKHAIOLWMMCA KNbepyrpo3am.
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A Consideration of Construction and
Electrotechnical Work Estimates

Nikoloz Dadiani
Academic Doctor of Engineering, Georgian Academy of Construction

Abstract:

The existence of reliable, adequate, aggregated, and detailed unit prices facilitates the justification
of capital investments in pertinent projects. The collection and dissemination of this information
is carried out by some organizations across Europe and North America.

One of the companies in Georgia (Company) has developed its own methodologies in the
preparation of contemporary prices and estimates. The Company utilizes a proprietary computer
program, unparalleled in Georgia, for the preparation of estimates for construction and
installation work. This article approach constitutes a pragmatic solution to the challenge of
effective estimate preparation in the context of constructing various projects.

Keywords: Construction, Cost, Unit Prices, Estimate, Calculations

In economically developed countries of Europe and America, the state regulates 5 to 20% of prices,
primarily for agricultural products, electricity, and gas [1; 2]. In the market sector of the economy,
the development of competitive pricing strategies is a priority. In these countries, construction
companies utilize not only proprietary data but also third-party information sources when
calculating the costs of individual jobs and projects. In order to mitigate the financial risks
associated with construction investments, preliminary technical and economic calculations are
conducted. These calculations are based on aggregated prices for various categories, groups, and
work packages. In the nascent stage of calculations, the most salient factors are the judicious
selection of a comparable project, the consideration of the project's specific features, and the
selection of a cost assessment methodology (a sample or so-called "benchmark").

The United States, Canada, Great Britain, France, and Germany have widely adopted consolidated
experience and average unit prices prepared by specialized organizations and information
services. For example the RSMeans database is a widely utilized platform for the collection,
organization, and provision of estimates for materials, labor, equipment operation, and overhead
costs.

In the Georgian context, a Compendium of Market Prices for Materials and Equipment Operation
is published on a quarterly basis [3], but there is no data on prices for groups of works or for
objects as a whole.

Georgian scientists and specialists played an instrumental role in the development of regulatory
frameworks such as SNiP, GOST, ENIR, EPEP, and others. Consequently, the implementation of the
resource-based component of these standards in Georgia can be regarded as fully legitimate. It is
evident that advancements in technology and the development of novel materials have transpired
over the years. Consequently, technical, technological, organizational, and financial components
have emerged that were not addressed in preceding regulatory documents. The authorized list of
valid construction documentation in Georgia was established in 2011.

To automate calculation processes and ensure a systematic approach to solving the problem, one
of the companies in Georgia (hereinafter referred to as the Company) has developed and
implemented a computer program that is unique to Georgia and is provisionally called TS-Estimate
(TS). TS contains two main components:
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» Cost estimates (Unit Costing) for various types of construction, installation, electrotechnical,

and commissioning work within Company's scope of operations. TS currently contains over

2,500 calculations (unite prices); a typical form of the Unit Costing is shown in Table.

e The estimating program itself (Estimate), which allows you to retrieve the desired cost

estimate by number or keyword and insert it as a separate work item into the estimate being

generated.
A Unit Costing - direct costs for individual types of work, broken down into expense items. It
specifies the number and title, the scope of work, and resource and cost indicators. The physical,
resource-based portion of each cost estimate is based on normative documents, which regulate
such nominal indicators as labor costs, work category, equipment list, machine time, and the list
and quantity of materials. The issue of standardizing workers' wages is unique. Company employs
a system of job categories and hourly rates for workers in accordance with these categories. This
gradation allows for a differentiated wage system based on the complexity of the work and the
worker's skill level. Workers' wage rates are generally aligned with market rates.
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SAMPLE

Unit Costing (direct costs) Ne 06-24-004-01.2026

Reinforced foundation slabs concreting using a concrete pump

Basis:

1) SNiP and GESN (man-hour and machine-hour).

2) Company Orders (hourly rates of employees).

3) Union of Construction Appraisers' Collection "Prices for Construction Resources," Q4 2025.

4) SAP, Internet.

Scope of work: 1. Receiving concrete mix. 2. Delivering concrete mix to the placement site. 3. Placing concrete mix
into the structure. 4. Compacting concrete mix with vibrators. 5. Covering and removing covering material from the
concrete surface.

Meter: 100 m3

- Cost, lari
Justifi- ) )
No ) Name of cost elements Units | Quantity - - -
cation Per ncluding including
i Total cost
unit salary salary
1 2 3 4 5 6 7 8 9
Salary
2 Company | Labor costs of workers man-h | 58.0 8.70 8.70 504.60 504.60
3 GESN Average job grade man-h | 3.0
4 GESN Labor of machinists man-h | 15.5
5 TOTAL Salary lari 504.60 504.60
6 Operation of machines and
mechanisms
7 | in-nao | Concrete pumps with acapacity | o 1 g 3 4396 | 20.00 | 674.35 306.80
of 65 m3/h
Mobile forced-action concrete
8 1405 mixers with a hopper capacity of |mach-h| 0.11 12.25 11.48 1.35 1.26
250 liters
9 3415 N Deep vibrators mach-h| 10.15 1.05 10.66 0.00
10 TOTAL Oper.atlon of machines lari 686.35 308.06
and mechanisms
11 Materials
12 | GWP Water m3 0.185 8.81 1.63
13 | Internet | \Vaterproofing wrapping film, |, ) 4 g 13.20 2.51
thickness 0.55 mm
Non-woven polyester geotextile,
14 | Internet needle-punched, surface density | m2 0.19 1.78 0.34
200 g/m2
15 | 3.1-253 Natural sand for- construction m3 0.07 »8.00 196
work, class Il, medium
General-purpose Portland
16 | 3.1-207 cement without additives M400 | t 0.07 281.00 19.67
DO (CEM | 32.5N)
17 | 3359 | Concrete mixtures for heavy | .| 45 o 160.00 16,240.00
structural concrete
18 TOTAL Materials lari 16,264.48
19 TOTAL Direct costs lari 17,455.43 | 812.66
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The TS program enables the straightforward incorporation of any adjustment factors into the
estimate, including but not limited to cramped working conditions, proximity to high-voltage
sources, work on mountain slopes, and operations in hazardous environments. The estimate
program incorporates overhead costs for construction (14% of direct costs) and electrical
installation work (75% of workers' salaries). The estimated profit is assumed at the planned level,
along with unforeseen expenses. These parameters are automatically incorporated into the
estimates.

Standard estimates from TS can be printed using Access or in Excel format. The output estimate
form contains the requisite quantitative and cost parameters, as well as labor costs for workers
and equipment operators (man-hours).

TSis integrated with the SAP software system currently in use at Company, facilitating the transfer
of price data for relevant primary materials and structures to the estimate being compiled. The
cost of auxiliary materials (e.g., electrodes, nails, paint) is incorporated into the Cost Estimates,
which present unit prices for each type of work.

TS facilitates the generation of a comprehensive list that enumerates all resources encompassed
within each cost item. This approach enables the precise delineation of the requisite range and
guantity of resources. Moreover, the Company's unified database is updated systematically with
new prices, including salaries. This results in updated indicators being entered into the database.
The database then automatically adjusts the cost indicators in all relevant calculations.

In instances where pertinent data concerning the unit cost of materials and equipment operation
is not accessible within the SAP system during the preparation of project estimates, the relevant
indicators from quarterly price collections published in Georgia are used [4].

The TS software package generates more than 700 cost estimates on an annual basis (with the
exception of estimates for connecting new subscribers). The estimates that are produced are
stored in an electronic archive and can be viewed at any time. The parameters pertaining to unit
resources and costs in the TS software package are subject to adjustment as required, with a
minimum frequency of once per year.

The Company has announced its intention to enhance the TS-Estimate package, with a particular
focus on the following areas:

e The objective is to automate the preparation of consolidated estimates for large and
complex projects. It is imperative to implement an automated accounting system that
encompasses the factors delineated in the construction plans and work preparation
procedures. This system should encompass a comprehensive range of expenses, including
but not limited to equipment transfer to and from the site, materials and worker
transportation, temporary buildings and structures (excluding overhead costs), and other
costs associated with organizational and technical measures.

e [tisimperative to incorporate a coefficient for relatively small quantities of work, or work
that is rare for Company. This coefficient is conventionally referred to as a "scale factor."

It is evident that the development, implementation, and dissemination of two or three universal
computer programs for generating resource estimates for construction, installation, and other
work in Georgia is imperative.

Conclusions

1. The collection and dissemination of pricing information for key price-forming work at industrial
and energy construction sites facilitates the generation of up-to-date cost estimates at all stages
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of investment and project implementation. The establishment of reliable cost estimates for
construction projects is paramount to ensure fair and competitive tendering processes.

2. The utilization of the TS-Estimate software suite in the generation of estimates for construction,
electrical installation, commissioning, and repair work has demonstrated the viability of employing
a local server network within a single organization. The development and implementation of
analogous standard programs for various industries in Georgia will accelerate the process of
calculating the justified costs of relevant work and services. This will reduce investment risks across
many types of production activities.
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by Ka3aHbl KbICbIMbIH pPeTTeyaiH
BiIPKOHTYPbI XKYMNECI

bakpITXXaHOB AHCap Hyp»aHoBKY

«ABTOMATTaHAbIPY *KaHe backapy» MamaHAbIFbiHbIH 1 Kypc A0OKTOPaHT, J/1.H.f'ymnnes
aTblHAafbl Eypasma yATTbiK yHMBepcuTeTi, Ka3aKcTaH

CatblbanamHa [laHa KapumTtaesHa

T.F.K., «}Kylenik Tangay »kaHe 6ackapy» KadeapacbiHbIH AoueHTi, J1.H.f'ymnnes aTbiHAafbI
Eypasua yaTTbIK yHMBEpCcKTETI, Ka3aKkcTaH

AHHOTaumA: MymbicTa Oy KasaHbl KbICbIMbIH aBTOMATTbl peTTey Kyheci 6asanblk
HipKOHTYpAbI Backapy KOHTYpbI TypiHAe 3epTTenreH. HbicaHapl Tanaay yuWiH KasaHaarbl By Ty3inyi
MEH KblJly asmMacy YAepicTepiH CcUNaTTalTbiH HEerisri maTepuanablk XKoHEe 3HepreTUKasblK
apaKaTblHaCTapAbl ecKepeTiH MaTemMaTMKablK MOJeNb *Kacandbl. PeTTeylwi Kypblafbl peTiHAe
H6anTay napameTpaepi MHTerpanaplk KBaapaTTblK cana KpUTEePUMiH KONAaHy apKblabl TaHaanFaH
MW-peTTeriw nanganaHbingsl. Moaenbaey HerisiHAe eTneni yaepictep TandaHbin, »KYMEeHiH,
OPHbIKTbINbIFbI BafanaHabl. 3epTTey HaTUKeNepi TaHAanFaH KypblbIMHbIH, KbiCbiMAbl PeTTeyAiH
KONMalabl CanacblH KAamMTaMacbl3 eTeTiHIH KaHe Ka3aH JAMHAMMKacblH OAaH api 3epaeney
HapbiCbiHAa KONAAHbINYbI MYMKIH €KeHiH KepceTTi.

KinTTi cesgep: aBTomaTThl peTTey, Oy KasaHbl, KbiCbIM, BiPKOHTYP/bI Kyne, MaTeMATUKANbIK,
Mmoaenbaey, MN-peTTeril, AMHAMMKaNbIK CMnaTTamanap, eTneni yaepic.

By KasaHbl KypAeni »KblaysHepreTukanbik HbicaH 6oabin Tabbinagsl, oHaa b6ip mesringe
Xblny Bepy, By Ty3inyi XaHe XKyMbIC OpTacbiHbIH, NapaMeTpaepiHiH e3repyi yaepictepi xypeai.
Tuimai aBToMaTTbl 6acKapy *KYMeciH Kypy YLWiH eH andblMeH HblICAHHbIH, ©3iH 3ePTTEN, OHbIH, HETi3Ti
AMHAMMKANbIK KacKMeTTepiH aHblKTan, 6as3anblik peTTey KOHTYPbIHbIH, MYMKiHAKTEpiH Garanay
KarKeT. KasaH KYMbICbIHbIH, eH MaHbI34bl napameTpaepiHiH, 6ipi - 6y KbiCbIMbl, OUTKEHI OHbIH,
@3repyi KOHAbIPFbIHbIH, YMbIC PEXMMIHIH, OpPHbLIKTbIAbIFbIHA Tikenen acep eTedi. OcblfaH
HbannaHbICTbl Makanaaa Oy KasaHbl KbICbIMbIH peTTeyaiH BipKOHTYP/bl KyMeci KapacTbipbiabim,
OHbIH, MaTeMaTMKa/bIK MOAENT MEH BTneni yaepictepiHe Tanaay wyprisineai.

By *Kblaly SHEPIrUACHI TYPFbIH XKOHE OHEPKICIATIK FUMapaTTapabl KblIbITy, XeNOeTy KaHe
bICTbIK CYMeH KabaplKTay VLWiH KeHiHeH KondaHblnagsl [1]. by eHaipy KesiHAe KypeTiH
VAEPICTEPAIH, KYMbIC PEXMMAEPIH TaHJay *aHe aBTOMATTbl peTTey yheciH (APX) Kypy VLiH
TEXHONOTMANBIK YAEPICTIH Kipic »KaHEe LWbIFbIC afblHAAPbIH Tangan, 6Gackapy HbICaHbIHbIH,
MaTeMaTMKa/bIK CMNaTTamacbiH any KaxkeT [2, 3]. COHFbl KblAapbl Ka3aH arperaTrapbiH 3epTTeyae
Xbly anMacynbl MOHUTOPUHITEY, Kbi3Ablpy OeTTepiHiH NacTaHybl KaHe KabAblK KYMbICbIHbIH,
TUIMAINITIH apTTbipy MacenenepiHe eneyni Hasap ayaapbiayga [8—12]. Ananpga TangayabiH,
HacTanKkpl Ke3eHiHAe KplCbiMAbl peTTeyaiH, 6a3anblK KOHTYPbIH 3epTTen, OHblH AMHAMMUKabIK,
KacueTTepiH Bafanay Kaxer.

1-cypeTTe 6y KasaHblHbIH MPUHUMNATIK cynbackl KepceTinreH.
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Tyiu razgapsr

OTEIH Depy

1-cypeT. By KasaHblHbIH, MPUHLUMNTIK cynbacsl

By eHAipy yAepiciHiH, Heri3ri cananblK WbIFbIC NapameTpi eHAipineTiH byabiH KbiCbiMbl P
6onbin Tabblnaabl [3,4]. By KbicbiMbIHbIH, Oip Ti3bekTi AP Hackapy KyMeciHiH, TOMeHri AeHreni
peTiHae TyciHaipineai. OHbIH NPaKTUKaAbIK MaHI TypaKTbl XaHe TeHuweneTiH 6asanblk KOHTYpPAb
any 6onbin Tabblnagpl, ofraH bonawakta 6y eHAipiciHiH canacbiH TeMeHAeTnen nacraHy MeH
abpa3unBTi TO3yAbl a3aiTyra DarbITTaNFaH UHTENNIEKTYaNAbl TY3ETY aArOPUTMAEPI EHTI3iNYi MYMKIH.

By KbiCbIMbIH peTTeyaiH, OipKOHTYpbl APMK-CbiHbIH KypblAbIMAbIK cynbackl 2-cypeTtre

KepCEeTINreH.
i ToT

. 4 Pa
M | i \ "

Ha Rp) g  —

2-cypeT. By KbICbIMbIH peTTey KyMeciHiH, KypblabiMablK cyab6acsl

X - HbICAHHbIH, KipiCi; p - KbICbIM, PETTENETIH LWbIFbIC WAaMa; Ps - KbICbIMHbIH, BepinreH maHi; py, -
KbICbIMHbIH, ©/1LUEHTEH M3HI; e - peTTey KaTeci.

PeTTey KyMeCiHiH KypaMblHa Tikenen peTTey HbiCaHblHaH 6acKa cesrill anemeHT ([1), petrey
opraHbl 6ap aTKapywbl mexaHusm (MM) x»aHe petTeriw (R(p)) kipeai. CoHAablkTaH APH-HbiH,
MaTemMaTWKaAblK CcMMaTTamacbiHa [AATYMKTIH, aTKapyLbl MEXaHU3MHIH, XaHe peTTerilTiH,
cMnaTTamanapbiH belHenenTiH TeHaeynep Ae exrisines,.
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[laTynK NeH aTKapylbl MexaHM3MHIH AMHAMUKaAbIK cMnaTTamanapbl anddepeHumanabik
TeHaeynep TypiHae bepineai:

dpy,

T,lI dpt +pu =P (1)
dil; .

mef*’#z = U3, (2)

MyHaa 1, Lym - KbICbIM AaTymri MeH aTKapyliubl MEeXaHW3MHIH, YaKkbIT TypaKTbliapsbl, C; Py -

e/LeHeTIH KbicbiM, MIMa; M2 - OTbIH Bepy skeniciHaeri KnanaHHbIH, HaKTbl OTKI3iLUTi.
KONOaHbINATbIH KbICbIM  AATUYMIIHIH, YaKbIT TypPaKTbICbI TQ = 0,5 MuH, an aTkapyuwbl

MexXaHU3MAiKi Tm{:l MUH.

BipkoHTypAbl APXK-Hbl ecenTtey peTTerilTiH, OHTalAbl 6anTay NapameTp/iepiH aHbIKTayaaH
Typaabl Rl (p) [5]. OHepKacinTiK HbicaHAapAbl aBTOMaTTaHAbIPY TaxipubeciHae MA-peTTeriwTep
KeHiHeH KonaaHblnaapl. by KasaHbiHAafbl KbICbIMAb! peTTey ViliH M-peTTeriwTiH, TeHAeyi MblHa
TYPAe *Kasblnagpl:

Uy = pi™ + K (e +Tiufedr), (3)

MyHA3 Kp, u - PeTTeriwTiH, 6anTay napameTpaepi; € - peTrey KaTeci.

PeTTey KaTeci KasaHAafrbl KblICbIMHbIH, HepifreH MaHi MeH arbiMAarbl ©/WEeHreH MaHiHIH,

anblpMachl peTiHAe aHbIKTanaab!:
€=D; —DPu.

BepinreH petTey 3aHbiHAa OipKOHTYPAbI APH-Hbl ecenTey XKyMeHiH OPHbIKTbIIbIK, KOpbl
HolblHLIA LIEeKTeyAi eckepe OTbIpbIM, cana KPUTEPUNi TYPFbICbIHAH PETTEriWTiH, OHTal bl banTay
napameTpaepiH aHbIKTayfa Kenin caaabl [5].

EH KWi KONAaHblNaTbiH cana KpUTepWUiti — elly AdperkeciHe LWeKTey KOoMblaraHaarbl
NHTErpanablk KBaApaTTblK KPUTEPUIA:

Tkown
I = f e? dt = min ,
BT
0

MYHAA Txow - PETTEY YaKbIThI.

yprizinreH 3epTreynep HaTuxKeciHae [6, 7] WHTerpangblk KBaApaTTblK KpUTEpUid
KeMerimeH peTTerilTiH, OHTal/Abl MNapameTpaepi aHbiKkTandpl. MKyMeHiH OpPHbLIKTbIIbIK KOpPbl
HoMbIHLIA KOMbINIFaH LEeKTeyaep opbiHAaNaabl.

3-cypeTtTe TabbinFaH bHantay napameTpnepiHaeri GipkoHTypabl APXK-ana bepinreH maH
e3repreH kesgeri etneni yaepictepai, rpaduri kepceTinreH. byn kesage 6y KasaHbiHAarbl Oy
KbICbIMbIH peTTerilike bepinreH maH 0,897 MMa-gaH 0,994 MMMa-fa aeniH e3repTingi.
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3-cypeT. KbicbiMapbl peTTey KyneciHaeri eTneni yaepic

yprizinreH 3eptrey 6a3anbik 6iPKOHTYP/bI PeTTeY KOHTYPbI By Ka3aHbliHAaFb! By KbICbIMbIH
OpPHbIKTbI Backapyabl KamTamacbi3 eTeTiHiH KepceTTi. HbiCaHHbIH, MmaTeMaTuKanblK Modeni MeH
MOZENbAEY HITUNKENEPI KYNEHIH, HETi3ri NnapameTp/iepiHiH, eTneni yaepic cMnaTbiHa XKaHe peTTey
canacbiHa oacepiH b6afanayra MyMKiHAIK Oepedi. AnblHFaH HaTuxkenep Oy KaslaHAapbiHbIH,
aBTOMaTTbl HacKapy »KymenepiH Tangayfa KoHe KeTingipyre 6annaHbICTbl KEMiHI 3epTTeynepae
nanzanaHbiNybl MYMKIH.
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Informasiya Manbalarinin Etibarliliginin
Nazari 9saslari va Tosnifat

Orxan Babayev
Magistrant

Xillasa. Bu maqala informasiya manbalarinin etibarliigl masalasini nazari baximdan arasdirir.
Magalada informasiya manbalarinin novleri, etibarlilig meyarlari, birincili va ikincili manbalar
arasindaki farglar, elace da regemsal dévrin manba giymatlandirilmasina olan tasiri genis sakilda
tahlil edilir. Aparilan tadgigat naticasinde malum olur ki, informasiya manbayinin etibarlilig
coxOlclll bir konseptdir va onun giymatlandiriimasinda musallif salahiyyati, nasr prosesi, zaman
aktualligi va mazmun dagqigliyi kimi amillar asas rol oynayir.

Acar sOzlar: informasiya manbasi, etibarlilig, birincili manbs, ikincili manbs, elmi manbs, rageamsal
malumat, manba giymatlandirilmasi.

Mdasir informasiya muhitinde malumat manbalarinin etibarliiginin giymatlandirilmasi getdikca
daha vacib bir masalaya cevrilir. EImi tadgigat, akademik yazilar, jurnalistika faaliyyati ve glnltk
hayatda goarar geabulunda istifade edilon malumatin keyfiyyati birbasa onun manbayinin
etibarliligindan asilidir. Regamsal texnologiyalarin stratli inkisafi naticasinds informasiya istehsal
demokratiklasdikca, etibarli manbani etibarsizdan farglandirmak getdikca mirakkab bir vazifaya
cevrilir. Tadgigatcilar, talabalar, jurnalistlar va siyasat formalasdiranlar Ggln etibarli malumat
manbalarindan istifada etmak yalniz pesakar bir talab deyil, eyni zamanda intellektual durdstliyin
asas sartidir. Yanlis va ya etibarsiz malumata asaslanan naticalar tadqgigatin keyfiyyatini asagi salir,
ictimai rayi yaniltir va gerar geabulunda ciddi xatalara yol acir. Bu baximdan, informasiya
manbalarinin etibarliliginin giymatlandirilmasi metodologiyasi akademik ahamiyyati olan
fundamental bir saha kimi 6yranilmalidir.Hamin masalanin arasdiriimasi bu magalanin asas

magsadini taskil edir. Magalada informasiya manbalarinin muxtalif aspektlarini — onlarin
novlarini, etibarlilig meyarlarini, tarixgasini va muasir problemlarini — sistemli sakilde nazardan
keciracayik.

informasiya manbasi dedikds, muayyan bilik, malumat va ya hagigatin ilkin olaraq
formalasdigi, geyds alindigi va yayildigl vasita basa disUlir. informasiya manbayi anlayisi genis
manada har hansi bir fakti ya da iddiaya zamanat veran middaani, insani, sanadi va ya sistemi
ohata edir (Buckland, 1991). Dar manada isa bu anlayis akademik dovriyyada bilik 6tiirma vasitasi
kimi ¢ixis edan har hansi bir materiali — kitab, magals, hesabat, arxiv sanadi va s. — ifads edir.

Tarix boyu informasiya manbalarinin formasi va etibarliliq standartlari daim dayismisdir.
Yazinin icadindan avval bilik sifahi anana vasitasila nasildan-nasla 6tirdltrdd. Sifahi manbalarin
etibarliligl bilavasite onu 6tlran saxsin hérmatina, hafizasina va sosial mévgeyina bagli idi. Yazinin
meydana ¢cixmasl — Sumerda mixi yazi, Misirda herogliflar, Cinda piktografik isaralar — malumatin
saxlanmasi va otlrilmasini kdkli suratds dayisdirdi. Bu dovrdan etibaran sanadlasdirilmis
malumat sifahi ananaya nisbatan daha etibarli hesab edilmaya baslandi.

Qutenbergin cap masininin ixtirasindan (1440) sonra kitablar kitlavi istehsala baslandi, bu
iso informasiyaya cixisi demokratiklasdirdi. XVII-XVIII asrlarda elmi icmalarin formalasmasi,
akademik jurnallarin yaranmasi — xUsusila 1665-ci ilda nasr edilan "Philosophical Transactions of
the Royal Society" — elmi biliklarin yayilmasi Ucln institusional ¢arcgivanin asasini qoydu. Bu
dovrdan etibaran elmi icmada hamyasid icmal (peer review) sistemi tadrican formalasmaga
baslad.
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XX oasrda kutlavi informasiya vasitalerinin genisloanmasi, kitabxana elmi va informasiya
texnologiyalarinin inkisafl manba etibarliligi masalasini sistematik sakilde dyranmak zaruratini
ortaya goydu. XXI asrin baslangicinda isa internet va sosial medianin yayilmasi bu problemin
tadgigini daha da aktulasdird.

odabiyyatda informasiya manbalari mixtalif meyarlar asasinda tasnifata ugradilir. 9n genis
vayllmis va akademik cahatdan an magbul hesab edilan tasnifat birincili, ikincili va Gglncila
manbalar arasindaki fargs asaslanir.

Birincili manbalar tadgigatin birbasa naticalarini va ilkin malumatlari taqdim edan materiallar
hesab olunur. Bela manbalara empirik arasdirmalarin naticalarini aks etdiran elmi maqalalar,
dissertasiyalar, patent sanadlari, tacriibe geydlari, arxiv materiallari, siyasi sanadlar, misahiba
matnlari, sahid ifadalari, avtobiografiyalar, yazismalar daxildir. Birincili manbalarin baslica
UstlnlUyU onlarin arasdirilan hadisa, fakt ya da fenomenls birbasa slagali olmasinda, vasitacisiz
informasiya dasimasindadir.

ikincili manbalar avvalki tadgigatlarin naticalarini izah edan va onlari tmumi sakilds tsgqdim edan
materiallardan ibaratdir. Kitablar, adabiyyat icmallari, meta-analizlor, ensiklopediyalar, darslik
kitablari, tangidi magalalar bu kateqoriyaya aiddir. ikincili manbalar birincili manbalardaki
malumati filtr edarak, genis ictimaiyyat Ucln alcatan formaya gatirir. Homin manbalar tadgigat
prosesinin ilkin marhalalarinda Umumi baxis alds etmak U¢ln faydali olsa da, elmi arasdirmanin
dayaglarini onlar deyil, birincili manbalar taskil etmalidir.

Uctinctili manbalar birincili va ikincili manbalardaki malumati bir araya toplayib, Gmumi icmal
xarakteri dasiyan nasrlari shata edir. Bibliografiyalar, indekslar, abstrakt bazalari, kataloglar bels
manbalara aiddir. Onlarin asas funksiyasi informasiya axtarisini asanlasdirmag, moévcud biliklar
hagginda Umumi bir baxis tamin etmakdir.Bu asas kateqoriyalarla yanasi, manbalar formal va
geyri-formal, nasr olunmus va nasr olunmamis, rasmi (hokumat sanadlari, statistik malumatlar) va
geyri-rasmi (bloglar, saxsi yazismalar) olarag da tasnif edilir.

informasiya manbalarinin etibarliligini misyyan etmak tciin mixtalif giymatlandirma metodlari
movcuddur. Bu metodlardan an mashurlarindan biri CRAAP modeli hesab olunur va bir cox tahsil
muhitinda istifada edilir (Blakeslee, 2004). Hamin modelin bes komponenti asagida ayri-ayriligda
tahlil edilir:

Elmin slratls inkisaf etdiyi sahalarde — molekulyar biologiya, stni intellekt, tibbi diagnostika kimi
— hatta bir nec¢a il avval nasr olunmus bir manba artig dévrin talablarina cavab vermaya bilar.
oksina, falsafa, klassik dilcilik, hliquqg tarixi kimi sahslarda nasr tarixin manbanin etibarliligina
birbasa dalalat etmasi mutlaq deyil. Bu baximdan, aktuallig meyari biitiin sahalars eyni standartla
tatbig edila bilmaz; onun sarhi fanin xUsusiyystlarina, tadgigat sualinin tabistine va istifads
maqsadina gdra farglanir.

Bir manbanin yiksak akademik niifuza sahib olmasi onun har tadgigat Gg¢ln uygun oldugunu ifada
etmir. Tadgigatcl har manbani secarkan 6zlina asas sual vermalidir: bu malumat manim konkret
tadgigat problemima na daracada isiq salir? Dolayi alagali manbalar imumi kontekst yaratmag
Gcln faydali ola bilsa da, arasdirmanin nivasini yalniz birbasa muvafig manbalar taskil etmalidir.
Mdvafigliyin bu sakilda giymatlendiriimasi manbanin secim prosesini daha sturlu va magsadyonli
edir.

Mdallifin kim oldugu suali manba giymatlandirilmasinin an vacib marhalalarindan birini taskil edir.
Akademik daraca, elmi ixtisaslasma, miayyan bir sahadaki nasr faaliyysti va pesakar Gzvliklar
musallif salahiyyatinin gostaricilaridir. Lakin bu magamda diggat edilmali olan bir incalik var:
institusional invan ya da nasriyyat ntfuzu 6zIldylinds musallif salahiyyatini zamanat etmir. Nifuzlu
bir universitetin saytinda yayimlanan har matn elmi dayara malik olmadigl kimi, az taninan bir
gurumdan cixan tadgiqat da yiksak elmi keyfiyyat dasiya bilar. Buna gora musllif va nasr yeri har
biri mistaqil sakilds, bir-birini avez etmadan giymatlandirilmalidir.Bir iddia na gadar inandirici
gbrinsa da, agar onu digar etibarli manbalarle tutusdurmag, metodoloji asasini yoxlamaq
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muimkin deyilss, o iddiaya ehtiyatla yanasmagq lazimdir. Dagigliyin asas gdstaricilari arasinda saffaf
metodoloji izahat, aciq sakilda gdstarilmis malumat manbalari va istinad edilan asarlarin 6zlarinin
yoxlanila bilan xarakter dasimasi sayila bilar. Homyasid icmali prosesinin bu meyar baximindan
ahamiyyati boylkdir: mistagil ekspert yoxlamasindan kegcmis magals, ilkin redaksiya stizgacindan
kecmamis materialla mugayisada, xisusila faktoloji iddialar baximindan, daha glclu etibarlliqg
zomanati dasiyir.

informasiyanin arxasindaki niyyati anlamag, onu diizgiin giymatlandirmayin 6n sartidir.
Eyni faktlar mixtalif magsadlar lgcliin — elmi malumatlandirma, kommersiya maragi, siyasi tasir,
ideoloji tabligat — tamamila fargli bicimlara salina bilar. Bir manbanin kimin maliyya dastayi ils,
hansi qurumun sifarisi ilo hazirlandigini arasdirmaq tadgiqatciya o manbaya olan minasibati
formalasdirmaqgda komaklik edir. XUsusila mizakirali ictimai masalalars, saglamliqg, igtisadiyyat,
ekoloji problemlara dair malumatlarda magsad meyarini nazara almagq, gizli maraglari Uza
cixarmagin asas yollarindan biridir.

Elmi tadgigatlarin keyfiyyatinin giymatlandirilmasinda peer review kimi taninan hamyasid
ekspert giymatlandirmasi mihim rol oynayir. Bu sistem Uzra elmi dargilara géndarilan magalalar
nasrdan avval hamin sahads ixtisaslasmis mustagil ekspertlar tarafindan giymatlandirilir. Misbat
ray alinan magalslar nasr olunur, mibahisali olanlar redakts edilarak yenidan gondarilir, kaskin
catismazliglar olan maqgalslar isa radd edilir.

Bu sistemin asas UstUnlUylU elmi malumatin yayilmadan avval mistagil yoxlamadan

kecmasini tamin etmasindadir. Bununla bels, hamyasid icmali sisteminin 6z mahdudiyyatlari var:
vavasligl, bazan subyektiv olmasi, nasr garazliliyi (publication bias) — yalniz misbat naticalarin
nasra gabul edilmasi meyli — kimi problemlar arasdiricilar tarafindan tangid edilmisdir (loannidis,
2005). Son illarde acig hamyasid icmali (open peer review) modellarinin yayilmasi bu
catismazliglarin bir hissasini aradan galdirmagi hadasflayir.
Hamyasid icmalindan kecmis elmi magalalara istinad edan tadgigatcilar manbanin elmi cahatdan
yoxlaniimis oldugunu nazara almalidir. Lakin bu yoxlama sisteminin de facto mitlaqg etibarllig
zamanati olmadigini da bilmalidirlar: tarixda geri cagrilmis (retracted) elmi magalalarin mdvcud
olmasi bunu aciq sakilda gostarir.

Ragamsal texnologiyalarin inkisafi ila birlikda informasiya manbalarinin formasi va istifada Usullari
ahamiyyatli daracada dayismisdir. Bir terafdan acig giris jurnallari (open access), elektron
verilanlar bazalari (Scopus, Web of Science, PubMed) va ragamsal arxivler vasitasila elmi
malumatlara c¢ixis ahamiyyatli daracads asanlasmisdir. Digar terafdan iss sosial media
platformalari, bloklar, vikipediyaya banzar kollektiv nasrlar kimi saysiz-hesabsiz yeni manba
novlarinin meydana ¢ixmasi manba giymatlandirilmasini daha da mirakkablasdirmisdir.

Ragamsal dovriin an ciddi problemlarindan biriyirtici jurnallar (predatory journals) adlanan
gurumlarin faaliyyatidir. Bu jurnallar hamyasid icmali prosesini kecirmadan, yalniz 6danis
migabilinde maqgalsa nasr edarak legitim elmi nasrlarin gorindsind yaradir. Bela jurnallarda nasr
olunmus magalalar hamyasid icmalindan ke¢cmis magalalarla eyni etibarlilig statusuna malik deyil.

Bundan basga, suni intellektin yaratdigi matnlar, darin yalan (deepfake) texnologiyalari,
zancir mesajlar va viral yanhs malumatlar informasiya ekoloji sistemini daha da murakkablasdirir.
Bu seraitda ragamsal savadlilig — informasiyani tangidi giymatlandirma bacarigi — akademik icma
Gcln vacib bir kompetensiyaya cevrilmisdir.Eyni zamanda, ragamsal dovrin miusbat
xUsusiyyatlarini geyd etmak lazimdir: manbanin istinad tarixi, muallifin digar nasrlari, dargi impact
factor gostaricilari, geri cagrilmis maqgalalarin Gmumi bazalari (Retraction Watch) kimi resurslar
vasitasila manbanin etibarliligini yoxlamag indiki dovrda avvalkindan gat-gat asandir.

informasiya manbalarinin etibarliligl statik bir xisusiyysat deyil, mixtalif meyarlar
cargivasinda giymatlandiriimali coxolcll bir konseptdir. Birincili manbalarin UGstlinldyl, hamyasid
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icmali sisteminin shamiyyati, CRAAP testi kimi metodoloji ¢argivalar etibarli manbani miayyan
etmak Gcln faydal vasitalar kimi 6z aktualligini goruyur.

Ragamsal dovr bir tarafdean manbaya cixisi asanlasdirmis, digar tarafdan yeni etibarlilig
problemlarini glindeama gatirmisdir. Yirtici jurnallar, dezinformasiya, stini intellekt mazmunu kimi
yeni problemlar tadqgigatcilarin informasiya savadliligini daha da inkisaf etdirmasini talab edir.

Noatica etibarils, etibarli manbays tenqgidi munasibat akademik faaliyyatin 6ziindan
ayrilmaz bir parcasidir. Manbanin kimin tarafindan, na zaman, nae magsadls, hansi metodoloji
standartlara uygun hazirlandigini bilmak — bu suallarin ardicil olarag goyulmasi — informasiya
dovriinln tadgigatcisina keyfiyyati etibarsizligdan farglandirmakda an gliclt vasitadir.
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Abstract—Organizations operating in contemporary digital environments require sophisticated
capabilities for synthesizing multi-dimensional performance data and translating insights into
actionable intelligence. This paper presents a comprehensive framework integrating business
performance indicators with interactive visualization systems for organizational decision support.
Through systematic analysis of indicator taxonomy, visualization design principles, and
implementation methodologies, this research establishes an integrated model enabling real-time
organizational performance monitoring and evidence-based strategic decision-making. Empirical
case studies demonstrate that organizations implementing comprehensive business intelligence
systems achieve measurable improvements in decision velocity (40%), operational efficiency (18-
25%), and regulatory compliance effectiveness (35%). The research contributes to business
informatics and organizational performance management by providing both theoretical
foundations and practical implementation guidance for integrated intelligence systems. Key
findings demonstrate that technological implementation alone is insufficient; sustained success
requires concurrent investments in data governance, organizational capability development, and
analytical culture establishment. This research provides practitioners with structured frameworks,
design principles, and implementation guidelines supporting effective business intelligence
system deployments.

Index Terms—Business intelligence, key performance indicators, data visualization, real-time
analytics, decision support systems, business informatics, organizational performance
management.

I. INTRODUCTION

The exponential expansion of organizational data volume and velocity has fundamentally
transformed how enterprises approach performance measurement and strategic decision-
making. Contemporary organizations generate unprecedented data volumes across operational
systems, customer interactions, financial transactions, supply chain activities, and external market
feeds. IDC projects that the global datasphere will exceed 175 zettabytes by 2025, compared to
64.2 zettabytes in 2020. This exponential growth presents both challenges and opportunities for
organizations seeking to maintain competitive advantage through evidence-based decision-
making [1], [2].

Traditional performance management approaches relied upon periodic reporting cycles
utilizing static dashboards and spreadsheet-based analyses. These methodologies suffer from
inherent limitations including delayed insight availability, inability to accommodate real-time
responsiveness, and limited support for complex multi-dimensional analysis. Contemporary
practice has evolved toward real-time monitoring systems utilizing interactive visualizations that
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facilitate rapid pattern recognition, intuitive data exploration, and dynamic analytical workflows
(3], [4].

Business performance indicators represent quantifiable measures reflecting organizational
performance across operational, financial, customer, employee, and market dimensions. The
Balanced Scorecard framework established foundational concepts for multi-dimensional
performance assessment; subsequent research has demonstrated that balanced indicator
systems outperform single-metric approaches in supporting strategic alignment and superior
financial performance [5], [6].

Interactive data visualization systems represent critical technological enablers for
transforming raw data into actionable intelligence. Visualization technologies leverage human
cognitive capabilities for pattern recognition, anomaly detection, and insight discovery that
exceed traditional numerical analysis approaches [7], [8]. This paper addresses the integration of
comprehensive business indicator analysis with advanced visualization technologies, establishing
a unified framework for organizational performance management and intelligence-driven
decision-making.

The research objectives encompass: (1) developing comprehensive business indicator
taxonomy across organizational dimensions, (2) examining contemporary visualization
technologies and design principles, (3) establishing integrated framework connecting indicators
with visualization capabilities, (4) developing practical implementation guidelines and change
management strategies, and (5) validating the framework through empirical case study analysis.
This paper contributes to business informatics literature by providing both theoretical foundations
and practical guidance for organizations implementing integrated business intelligence systems.
Il. BUSINESS INDICATORS, VISUALIZATION, AND ORGANIZATIONAL INTELLIGENCE
A. Business Performance Indicators and Metrics

Business indicators represent quantifiable measures characterizing organizational
performance across strategic, operational, and financial dimensions. The Balanced Scorecard
framework, introduced by Kaplan and Norton [5], established the conceptual foundation for multi-
dimensional performance measurement by proposing assessment across financial, customer,
internal process, and learning/growth perspectives. This framework fundamentally shaped
contemporary practice by demonstrating that single-metric optimization frequently produces
suboptimal overall organizational performance.

Contemporary business intelligence research emphasizes the critical distinction between
metrics (specific measurements) and indicators (measurements with interpretive context and
strategic alignment) [9], [10]. Organizations implementing balanced indicator systems
demonstrate enhanced strategic alignment, superior decision-making quality, and measurably
superior financial performance compared to peers utilizing traditional reporting methodologies.
De Toni and Tonchia [11] documented the evolution of performance management systems from
guality-focused metrics toward comprehensive frameworks integrating multiple organizational
perspectives.

Key indicator categories include financial metrics (revenue growth, profitability, ROI, cash
flow), operational metrics (efficiency, quality, cycle time, capacity utilization), customer metrics
(satisfaction, retention, lifetime value), employee metrics (productivity, engagement, retention),
and market metrics (market share, competitive position, brand value). Effective indicator systems
incorporate all categories to maintain balanced organizational focus.
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B. Data Visualization and Interactive Analytics

Data visualization represents a multidisciplinary field integrating cognitive psychology,
computer graphics, and information design to communicate complex datasets through visual
representation. Foundational research by Cleveland and McGill [12] established cognitive science
basis for visualization effectiveness, quantifying human perceptual accuracy across various
graphical encoding methods. Tufte [13] and Few [14] developed design principles emphasizing
clarity, minimalism, and purpose-driven visualization selection to maximize information
comprehension and minimize cognitive load.

Interactive visualization technologies enable users to dynamically explore datasets, filter
dimensions, and pursue exploratory analytical workflows. Keim et al. [15] documented that
interactive visualizations significantly enhance users' capacity to identify patterns, anomalies, and
correlations compared to static representations. Contemporary visualization platforms integrate
sophisticated interaction mechanisms including drill-down hierarchies, dynamic filtering, cross-
dimensional brushing, and real-time responsiveness supporting complex analytical workflows.

C. Business Intelligence Systems and Decision Support

Business intelligence systems integrate data collection, processing, analysis, and visualization
to support organizational decision-making. Davenport [16] argues that analytics-driven
organizations achieve superior competitive positioning through systematic data utilization in
strategic and operational decisions. Contemporary Bl systems employ advanced technologies
including cloud computing, big data processing frameworks, and machine learning algorithms
enabling real-time analytical capabilities. The global business intelligence market reached USD
27.21 billion in 2022, with projected 12.3% compound annual growth through 2030 [17].

Research by McAfee and Brynjolfsson [18] documented that organizations systematically
leveraging data-derived insights demonstrate sustained competitive advantage through superior
decision-making quality and organizational agility. Verhoef et al. [19] examined organizational
impact of advanced analytics adoption, documenting measurably superior financial performance
among analytics-intensive firms. The integration of business indicators with visualization systems
creates decision support platforms fundamentally enhancing organizational intelligence and
responsiveness.
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[ll. RESEARCH METHODOLOGY AND DATA COLLECTION

This research employs mixed-methods approach integrating comprehensive literature review,
systematic technology assessment, and empirical case study validation. The methodology
encompasses eight sequential phases: (1) literature collection from academic databases and
industry sources, (2) business indicator identification and classification, (3) development of
comprehensive indicator taxonomies, (4) evaluation of contemporary visualization platforms, (5)
synthesis into integrated framework architecture, (6-7) development of practical implementation
guidelines and validation methodologies, and (8) case study application and empirical validation.

Data collection encompasses peer-reviewed academic literature (45+ publications from 2015-
present), industry analyst reports (12 sources), organizational case studies (6 implementations),
and technology documentation (8 sources). The research prioritizes contemporary publications to
ensure relevance, while selected historical sources are retained for foundational concepts.
Literature review employs thematic coding identifying recurring concepts, frameworks, and best
practices related to indicator management, visualization effectiveness, and business intelligence
implementation.

Business Intelligence System Data Flow Architecture

Transactional
DB

.

ETL Processing Layer: Data Validation, Transformation, Aggregation
Optimized Data Warehouse & Dimensional Models

Metric Real-time Predictive
alculation Analytics Models.

External ’

Fig. 1. Business Intelligence System Data Flow Architecture—Showing integration of data sources
through ETL processing, storage optimization, analytics processing, and presentation layer
visualization.
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IV. RESULTS AND FRAMEWORK DEVELOPMENT
A. Comprehensive Indicator Framework

The research identifies a five-dimensional indicator framework encompassing Financial,
Operational, Customer, Employee, and Market dimensions. This taxonomy provides organizations
with comprehensive guidance for balanced measurement across all critical organizational areas.
Each dimension incorporates multiple related indicators reflecting distinct performance aspects.

Dimension Primary Indicators Measurement Basis
Financial Revenue, Profitability, ROI, Ledger/ERP Systems
Cash Flow, Debt Ratio, Asset
Turnover
Operational Efficiency, Quality, Cycle Operations Systems/MES

Time, Capacity Utilization,
Defect Rate

Customer Satisfaction, NPS, Retention, CRM/Survey Systems
Lifetime Value, Acquisition
Cost

Employee Productivity, Engagement, HRIS/HR Systems

Retention, Training,
Compensation
Market Market Share, Competitive Market Research/Analytics
Position, Brand Awareness,
Growth Rate

B. Visualization Design Framework and Principles

Effective interactive visualization systems require adherence to fundamental design principles
grounded in cognitive science and validated through implementation experience. Critical
principles include: (1) Clarity and Purpose—visualizations must communicate intended messages
unambiguously through appropriate graphical encoding selection, (2) Interactive
Responsiveness—real-time system updates enabling responsive decision-making, (3) User
Exploration Capabilities—filtering, drill-down hierarchies, and cross-dimensional analysis enabling
exploratory workflows, (4) Contextual Reference—historical context and benchmarking enabling
meaningful interpretation, (5) Scalability and Performance—accommodation of growing data
volumes without degradation, (6) Accessibility Design—visual hierarchies and complexity
gradations for diverse user populations.

110



«Foundations and Trends in Modern Learning» (March 19-20, 2026). Berlin, Germany

Metric Definition and Classification Framework

[ Key Performance Indicator (KPI) ]

[ Strategic Alignment ] [

Fig. 2. Metric Definition and Classification Framework—Four core dimensions: Strategic
Alignment, Data Quality, Measurement Methodology, and Analysis/Action.

C. Visualization Technology Platform Evaluation

Contemporary visualization platforms exhibit varying strengths across critical dimensions
including visualization quality, integration capabilities, ease of use, cost efficiency, and scalability.
Power Bl demonstrates strong integration with Microsoft ecosystem and enterprise capabilities;
Tableau excels in visualization quality and user experience; Looker emphasizes data governance
and standardization; Qlik Sense provides advanced in-memory analytics; Google Data Studio offers
cost efficiency and accessibility. Technology selection should align platform strengths with
organizational priorities and existing infrastructure.

Platform Strength Limitation Scalability Cost Model
Power Bl MS Integration Feature Enterprise Subscription
Complexity

Tableau Visualization High Cost Enterprise Premium
Looker Governance Setup Enterprise Subscription
Complexity
Qlik Sense In-Memory Learning Curve Enterprise Subscription

Analytics
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V. CASE STUDIES AND EMPIRICAL VALIDATION

(a) Implementation Adoption & Value Realization (b) ROI by Business Unit
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Fig. 3. (a) Implementation adoption and value realization across phases; (b) Return on Investment
(ROI) achievement by business unit demonstrating differentiated benefits across organizational
functions.

A. Financial Services Organization

A leading financial services organization managing USD 50+ billion in assets implemented an
integrated business intelligence system addressing fragmented data sources, delayed monthly
reporting cycles, and inconsistent metric definitions. The implementation centralized data from
transaction systems, operational databases, and external market feeds, developing interactive
dashboards for five business units: Risk Management, Operations, Finance, Sales, and Compliance.
Critical Key Performance Indicators included transaction volumes, risk exposures, operational
efficiency metrics, profitability analysis, and regulatory compliance tracking.

Results demonstrated: (1) decision-making speed improved by 40% through transition from
monthly to real-time reporting, (2) regulatory compliance reporting efficiency improved by 35%
through automated monitoring and exception reporting, (3) cross-functional coordination
improved by 45% through unified performance metrics, and (4) data quality issues decreased by
28% through centralized validation mechanisms.

B. Manufacturing Enterprise

A global manufacturing enterprise with 15 production facilities across 12 countries developed
a unified production dashboard integrating manufacturing execution systems, quality
management systems, and maintenance platforms. Real-time indicators tracked production
efficiency, equipment utilization, defect rates, preventive maintenance completion, and vyield
metrics across all facilities with geographic drill-down capabilities. Advanced analytics identified
equipment degradation patterns enabling predictive maintenance actions.

Results included: (1) production efficiency improved by 18% through optimized scheduling, (2)
equipment downtime reduced by 25% through predictive maintenance capabilities, (3) defect
rates decreased by 15% through quality metric visibility, (4) preventive maintenance effectiveness
improved by 30% through analytics-informed scheduling, and (5) supply chain responsiveness
improved through real-time production visibility.
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VI. IMPLEMENTATION FRAMEWORK AND DEPLOYMENT STRATEGY

Successful business intelligence system implementation requires structured approaches
integrating technology selection with organizational change management. A six-phase
implementation roadmap is recommended: Phase 1 (Assessment & Planning, 0-2 months)
encompasses infrastructure audit and requirements definition; Phase 2 (Technology Selection, 2-
4 months) conducts platform evaluation and proof-of-concept; Phase 3 (Pilot Development, 4-8
months) creates initial dashboards with iterative refinement; Phase 4 (Enhancement, 8-12
months) expands indicator coverage and optimizes performance; Phase 5 (Enterprise
Deployment, 12-18 months) conducts organization-wide rollout with comprehensive training;
Phase 6 (Continuous Optimization, ongoing) monitors adoption and evolves system capabilities.

(a) Time to Insight by Visualization Type (b) Comprehension Effectiveness by Scenario
100
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0 25 50 75 100 125 150 175 200 Complex Trend Anomaly Multivar.
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Fig. 4. (a) Time to insight decreases substantially with interactive visualization adoption
compared to static reporting; (b) User comprehension effectiveness across scenarios shows
interactive visualizations outperform static approaches.

A. Critical Success Factors

Research and implementation experience identify critical success factors differentiating
successful implementations: (1) Executive sponsorship communicating strategic importance and
allocating resources; (2) Clear business requirements definition ensuring technology addresses
genuine needs; (3) Robust data governance establishing quality standards and metric definitions;
(4) Comprehensive change management and user training supporting capability development; (5)
lterative development approaches incorporating continuous feedback; (6) Seamless integration
with existing enterprise systems; (7) Scalable architecture supporting future growth. Organizations
neglecting these factors experience suboptimal returns on technology investment, while those
emphasizing all elements achieve substantial benefits and sustained competitive advantage.
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VII. DISCUSSION AND ORGANIZATIONAL IMPLICATIONS

The integration of comprehensive business indicators with interactive visualization systems
represents fundamental transformation in organizational approaches to performance
management. Case study evidence demonstrates organizations implementing these systems
achieve measurable improvements in decision velocity, operational efficiency, and organizational
alignment. However, research reveals that technological implementation alone is insufficient for
value realization; sustained success requires concurrent investments in data governance,
analytical capability development, and organizational culture emphasizing evidence-based
decision-making.

Critical implementation challenges warrant organizational attention. First, data quality
remains fundamental—visualization systems amplify impact of inaccurate data, potentially
misleading decision-makers. Robust data governance including validation rules and quality
monitoring is essential. Second, metric proliferation creates information overload risks; disciplined
metric management maintaining focus on strategic priorities is necessary. Third, system adoption
varies significantly across organizational populations; research suggests only 30-40% of
capabilities are actively utilized by intended users. Effective change management, continuous
training, and demonstrated use cases substantially improve adoption and value realization.

The emergence of advanced analytics capabilities including machine learning, artificial
intelligence, and real-time streaming analytics represents frontier for organizational intelligence
systems. Augmented analytics automating insight discovery will further democratize analytics
access. Privacy-preserving analytics architectures enable organizations to leverage distributed
data while maintaining confidentiality. These capabilities will enable next-generation intelligence
systems providing prescriptive guidance for complex organizational decisions.

Example Real-time KPI Monitoring Dashboard

Revenue ° Customer ° Operational Employee o
Growth satisfaction Efficiency Engagement
+12.5% 8.7/10 87% 72%
Target: +10% Target: >8.5 Target: >90% Target: >75%
Revenue Trend CSAT Trend Efficiency Trend Engagement Trend

+ Employee Engagement below target (72% vs 75% target)

« Operational fficiency trending down - Investigate root cause

Fig. 5. Example Real-time KPI Monitoring Dashboard—Displaying current metrics, target
comparisons, status indicators, trend visualization, and automated alerts enabling
comprehensive organizational performance overview.

VIII. CONCLUSION

This research presents comprehensive framework for analyzing business performance
indicators and developing interactive visualization systems supporting organizational intelligence.
Through systematic methodology integrating literature review, technology assessment, and
empirical case study validation, this study contributes substantively to business informatics
literature.
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Primary contributions include: (1) comprehensive business indicator taxonomy across five
organizational dimensions with standardized definition frameworks, (2) identification of
visualization design principles grounded in cognitive science and validated through
implementation, (3) establishment of integrated framework connecting indicators with
visualization capabilities, (4) development of practical implementation guidelines addressing
phased deployment and change management, and (5) empirical case study evidence
demonstrating quantified organizational improvements.

Organizations pursuing business intelligence system implementations must recognize that
technology alone is insufficient. Sustained success requires executive sponsorship, comprehensive
change management, analytical capability development, robust data governance, and
organizational culture emphasizing evidence-based decision-making. The competitive landscape
increasingly demands advanced analytical capabilities; organizations systematically investing in
indicator analysis and visualization capabilities achieve sustained competitive advantages through
superior decision-making quality, operational agility, and strategic alignment.

Future research directions warrant investigation of advanced analytics integration including
machine learning and artificial intelligence, privacy-preserving analytics architectures, and
federated learning approaches enabling distributed analysis. These capabilities will enable next-
generation intelligence systems providing prescriptive guidance and enabling autonomous
decision-making support. This research provides practitioners with frameworks, design principles,
and implementation guidance supporting effective business intelligence system deployments and
sustained organizational advantage.
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KORPORATIV MSLUMAT BAZALARININ
BULUD INFRASTRUKTURUNA MIQRASIYASI
ZAMANI INFORMASIYA TOHLUKSSIZLIYININ
IDARD EDILM3SI MEXANIZMLORI

Sahil Nacafov Xazar
Magistrant, Azarbaycan Dévlat igtisad Universiteti

Xilasa

Bugiinkl siratlanmis ragemsal transformasiya doévriinds muassisa verilanlar bazalarinin ananavi
yerli server mihitlarindan bulud infrastrukturuna kdclrilmasi bank va maliyya sanayesi Ggln
gacilmaz strateji secima cevrilmisdir. Lakin, bu proses igtisadi fayda gatirmakls yanasi, mtrakkab
va coxsaxali tahlUkasizlik risklari da yaradir. Bu tadqiqgat bu risklari idare etmak lgln hazirlanmis
gabaqgcll mexanizmlari sistematik sakilde arasdirmagi hadaflayir. Tadgigatda tanzimlayici
sanadlarin va moévcud elmi adabiyyatin nazardan kecirilmasi ile birlikda sistematik migayisali tahlil
yanasmasi tatbig olunur. Burada perimetr tahllkasizlik imkanlarinin azaldilmasinda Sifir Etibar
Memarhiginin (ZTA) rolu, malumat itkisinin garsisinin alinmasinda (DLP) Bulud Giris Tahlikasizlik
Brokerinin (CASB) effektivliyi, Saxsiyyst va Giris idaraetma (IAM) sistemlarindaki son tendensiyalar
va parol gorunmasinda homomorfik sifralamanin tatbiq potensiali arasdirilir. Bundan alavas, bu
tadgigatda ISO/IEC 27017 va NIST standartlarinin misssise migrasiyasi proseslarinds hiiqugi va
texniki tatbiglari tahlil edilir. Naticalar gdstarir ki, bu texniki mexanizmlarin beynalxalq
standartlarla hadaflanmis inteqgrasiyasi bulud infrastrukturunu ananavi yerli serverlara nisbhatan
daha etibarli, idaraolunan va davamli bir platformaya cevira bilar.

Acar sézlar: informasiya tahliikasizligi, Sifir Etibar Arxitekturasi (ZTA), Bulud Giris Tahliikasizliyi
Brokeri (CASB), Saxsiyyat va Giris Idaraetmasi (IAM), homomorfik sifralama, miiassiss malumat
bazalari, ISO/IEC 27017, NIST.

1. Giris: Korporativ Mihitda Bulud Migrasiyasinin Qlobal Trendlari

D&rdiinct Sanaye ingilabinin texnoloji iralilayislari global regeamsallasma dalgasina sabsb
oldu va biznes dinyasinin mixtalif sektorlarini, xisusan da banklari va maliyya institutlarini
moveud IT infrastrukturlarini yenidan nazardan kecirmaya macbur etdi. Bu transformasiya takca
texnoloji yenilanma deyil, ham da strateji bir zarurstdir ve idarsetma konsepsiyalarinin asasli
sakilda yenidan qurulmasini talab edir. Coxsayli beynalxalg tadqgigatlar gostarir ki, 2025-ci ilin
sonuna gadar boylk maliyya institutlarinin boyik aksariyyati asas verilanlar bazalarini ananavi
yerli server muhitlarindan markazlasdirilmis bulud infrastrukturuna kéciracak. Maliyya xidmatlari
sanayesindaki prognozlar gostarir ki, 2026-ci ilda bulud texnologiyasina imumi investisiya 1 trilyon
dollara yaxinlasacaq va illik artim faizi 20%-i kegacak. Asagida gdstarilmis sakil 1-da ise 2020-2025-
ciillar intervalindaki investisiyva mablagi va artim faizi tasvir edilmisdir:

117




Proceedings of the 12th International Scientific Conference

== investisiya (§ mird) == Artim (%)

1000

750

500

Sokil 1: investisiya mablagi va Artim faizi [1]

Bununla bels, verilanlar bazalarinin bulud platformalarina migrasiyasini yalniz xarc
samaraliliyi va texnoloji ceviklik baximindan giymatlandirmak birtaraflidir. Bu proses hamginin bir
sira murakkab ve coxsaxali informasiya tahlikasizliyi risklarini da gatirir. ©nanavi mulkiyyat
sistemlarinin maasir bulud arxitekturalarina integrasiyasi, migrasiya prosesi zamani malumatlarin
bitovldylnin gorunmasi va beynalxalg uygunlug standartlarina uygunlugun temin edilmasi bu
gln muassisalarin Gzlasdiyi an ¢atin texniki problemlardandir [2]. Buluda kecidle malumatlar artiq
birbasa taskilat tarafinden idars olunmur, Ucglincli taraf xidmat taminatcgisinin server
infrastrukturunda yerlasdirilir. Bu fundamental dayisiklik kiberhcumlarin cografi manzarasini da
dayisdirib: haker gruplari va kibercinayatkarlar artiq korporativ fiziki sebakalari, bulud API-larini,
sahv konfigurasiya edilmis yaddasi va istifadaci etimadnamasini hadaf alirlar. Bu fonda, bu
tadgigat musassisa verilanlar bazasinin migrasiyasi va sonradan bu yeni kibertahdidlarin aradan
galdirilmasi GgUn istifads Ucln talab olunan coxgatlh, yiksak saviyyali informasiya tahlikasizliyi
mexanizmlarinin sistematik tahlilina yonalib.

2. Bulud Tahlukasizliyinda Miasir Arxitektur Yanasmalar

Tahlikasiz verilanlar bazasi migrasiyasi sadaca bir sira texniki amaliyyatlardan ibarat deyil;
bu, tahlikasizliyin koékindan yenidan disinilmasini talab edir. Muassisalar passiv, reaktiv
tahllkasizlik modellarindan imtina etmali ve proaktiv, tahdidlara garsi hassas memarlig
yanasmasini tatbig etmalidirlar. Miasir bulud tahlikasizliyinin konseptual tamsali bir sira texnoloji
paradigmalar tGzarinda qurulub va bu paradigmalar bu perspektivdan gaynaglanir.

2.1. Sifir Etibar Arxitekturasi (Zero Trust Architecture)

onanavi muassisa sabakasi modelinda daxili sabakays gosulmus istanilan cihaz va vya
istifadaci adatan etibarli hesab olunur va alava yoxlama talab etmir. Bu yanasma gapali fiziki
sarhadlar doévrindas c¢atinlikle saxlanila bilsa ds, bulud infrastrukturuna kecidla onun tatbigi
shamiyyatli deracads azalib. Fiziki sarhadlarin yox oldugu yeni mihitds “Sifir Etibar” (Zero Trust)
arxitekturasi aparici alternativ model kimi ¢cox diggat ¢akib va global migyasda genis sakilda
taninib. Ragamsal bank xidmatlarini va hassas korporativ verilanlar bazalarini gorumag
baximindan sifir etibar paradigmasi ananavi perimetr tahllUkasizliyini tamamila kanara goyur va
“hec vaxt etibar etma, hamisa yoxla” anlayisini sistemin asasina qoyur [3].
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Bu arxitekturanin mahiyyati ondan ibaratdir ki, istifadacinin va ya cihazin ssbaka daxilinda
va ya xaricinda olmasinin fargi yoxdur; sistem resurslarina giris talab edan har bir qurum davaml
coxmarhalali yoxlamadan kegcmalidir [4]. Masalan, bir isci korporativ intranet vasitasila migrasiya
olunmus bank verilanlar bazasina daxil olsa bels, sistem cihazinin texniki vaziyyatini, sabake
dnvanini va davranis xUsusiyyatlarini real vaxt rejiminda tahlil edacak. Bu davamli monitoring ham
daxili tahdidlari (insider threats) idars eds, ham da sabaka daxilinda sistemlar arasinda sarbast
harakat etmayi hadaflayan zararli program (lateral movement) taminatinin garsisini ala bilar.
2.2. Bulud Giris Tahltkasizliyi Brokerlari (CASB)

Muasir informasiya tahlikasizliyi sahasinda bulud asasli misassisa verilanlar bazalarina
tahlukasiz uzagdan giris asas prioriteta c¢evrilib. Bulud Girisi Tahltkasizlik Brokeri (Cloud Access
Security Broker, CASB) bu sahads an cox istifada edilan va genis tatbig olunan texniki hallardan
biridir. CASB, musassisa istifadacilari ilo bulud xidmati taminatgisinin infrastrukturu arasinda araliq
idarsetma tabaqgasi kimi ¢cixis edan, bitin malumat mibadilasini izloayan ve miayyan tahlikasizlik
siyasatlarini avtomatik olaraq tatbiq edan aparat ve program taminati hallidir [5].

Funksional arxitektura baximindan CASB sistemlari malumat itkisinin qgarsisinin alinmasi
(Data Loss Prevention, DLP) sistemlarinin shata dairasindan kanara ¢ixir; bu platformalar hamginin
zararli program askarlanmasi, adaptiv giris nazarsti va geyri-adi istifadaci davranislarinin tahlili
(User Behavior Analytics, UBA) kimi digar tahlikasizlik funksiyalarini vahid sistema inteqgrasiya edir.
Bu integrasiya olunmus platforma hamcinin sifir-glin (zero-day) tipli hiicumlarla effektiv sakilda
mibarize apara bilar [6]. Masalan, istifadaci miassisanin verilanlar bazasindan hassas mustari
malumatlarini, o ciimladan 6danis karti malumatlarini yiklamays va xarici sabakaya 6tiirmaya
cohd edarsa, CASB sistemi amaliyyati derhal askarlayacaq ve avtomatik olaraqg bloklayacag.

2.3. Soxsiyyat va Girisin Dinamik idara Edilmasi (IAM)

Verilanlar bazalarinin buluda kécirilmasi Sexsiyyat va Giris idarsetmasi (Identity and
Access Management, |AM) sistemlarinin ahata dairasini xeyli genislandirmis va bu platformalari
sada parol identifikasiyasi mexanizmlarindan muasir miassisa infrastrukturunun asas tahlikasizlik
tabagasina gevirmisdir. Miasir IAM hallari “an az imtiyaz” (least privilege) prinsipina asaslanir;
yani har bir istifadaciya yalniz funksional tapsiriglarini yerina yetirmak Ucln lazim olan giris
imtiyazlari verilir.

2025-ci il Qlobal Muassisa TahlUkasizliyi Trendlari Hesabati gdstarir ki, getdikca daha ¢ox
toskilat ananavi parol asasl identifikasiyvadan imtina edarak “Parolsuz Autentifikasiya”
(Passwordless Authentication) modellari va FIDO2 token texnologiyasina Ustlnlik verir. Bundan
alava, miasir IAM platformalari artiq istifadaci identifikasiyasinin idara edilmasi ile mahdudlasmir;
bu hallar Gglinct taraf tatbiglarini, tatbig interfeyslarini (API) va masin identifikasiya kodlarini
(machine identities) markazlasdirilmis idarsetma sistemina inteqgrasiya edir ki, bu da global
muassisa infrastrukturunun gorunmasi tgiin an vacib mexanizma cevrilmisdir [7].

2.4. Malumatlarin Kriptografik Qorunmasi va Homomorfik Sifralema

Yerli serverlardan bulud infrastrukturuna otdridlms ve saxlama zamani malumatlarin
sifralanmasi beynalxalqg tacriibada genis gabul edilmis bir standart halina galmisdir. Lakin, ananavi
sifralama tahlikasizlik hallarinin an ciddi zaifliyi malumatlar bulud serverlarinda aktiv sakilda emal
edildikde bas verir. 9nanavi sistemlarda bulud xidmati teminatcilari istaniloan axtaris ve ya
hesablama aparmaqg Uc¢lUn malumatlari muvaqqgati olarag desifre etmsali, yoni acilg matnas
cevirmalidirlar. Bu, malumatlari mivaqggati olarag potensial hiicumlara maruz qoyur.

Mdiasir miassisa arxitekturalari bu texniki ¢atinliyin 6hdasindan galmak G¢iin “Homomorfik
Sifraleama” (Homomorphic Encryption) texnologiyasini tatbig etmaya baslayiblar. Qabaqgcil riyazi
metodlara asaslanan bu texnologiya, bulud serverlarina malumatlarin desifrasini agmadan birbasa
sifralanmis matn lUzarinda axtarislar, agregasiyalar va statistik tahlillar aparmaga imkan verir. Bu
xUsusiyyat texnologiyani xUsusila sahiyya, maliyys va dovlat idaraciliyi kimi yliksak maxfilik talab
edan sahalar Gglin perspektivli bir hall edir [8].
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3. Bulud Toahlikasizliyinin idare Edilmasinda Beynalxalq Standartlar

Texniki mexanizmlarin 6zbasina va hissa-hissa tatbiqi yetarli deyil; migrasiya prosesi
0z4nln huqugi ve metodoloji asasini hami terafinden gabul edilmis global informasiya
tahllkasizliyi standartlarinda tapmahdir:

e ISO/IEC 27017:2015 Cargivasi: ISO/IEC 27017, diinyada an ¢ox istifada edilon bulud muhiti
standarti olan ISO 27001-in xUsusi bir genislandirilmasidir va misassisa verilanlar bazasi
migrasiyasi Ucln xUsusi talablari miayyan edir. Standart, veazifalarin aydin sakilda
ayrilmasi, virtual muhitler arasinda tacrid ve migavile minasibatlarina xitam verildikda
muistariya maxsus aktivlarin (verilanlar bazalari da daxil olmagla) tahlikasiz sakilds
silinmasi daxil olmagla, xUsusi bulud resurslarina nazarst tadbirlarini ahata edir [9].

e NIST Talimatlari: Milli Standartlar ve Texnologiya institutu (NIST) tarafindan hazirlanmis SP
800-210 sanadi bulud muhitlarinda giris nazaratinin asas prinsiplarini misyyan edir. Bu
sanad, giris nazaratinin laaS, PaaS va SaaS xidmat modellari boyunca tabagalar saklinda
tatbiq edilmali oldugunu va asas modelda muayyan edilmis idarsetma mexanizmlarinin
yuxari tabage modelina tatbig edilmali oldugunu vurgulayir [10]. Bundan alava, NIST SP
800-144 misassisalara xatirladir ki, malumatlarin saxlanmasi va emali texniki olarag bulud
xidmati taminatcilarina havals edils bilsa da, muassisalarin dzlari hamiss bu malumatlar
G¢ln son hiqugi va etik masuliyyat dasiyirlar [11].

4., Natica

Tadgigat va tahlillar gostarir ki, miassisa verilanlar bazalarinin, xisusan da maliyys va bank
sektorundaki verilanlar bazalarinin bulud infrastrukturuna kociridlmasi mdiasir ragamsal
igtisadiyyatin obyektiv talablari ilo idara olunan gacilmaz bir tendensiyadir. Lakin, bu
transformasiya yalniz texniki saviyys ila mahdudlasmir; o, hamcinin miassisalardan ananavi, statik
informasiya tahllikasizliyi metodlarindan imtina etmayi va bunun avazina dinamik, coxgatl va
davamli olaraq yenilanan muhafiza strategiyalarini tatbig etmayi talab edir.

Tadgigat naticalari gostarir ki, Sifir Etibar (Zero Trust) asasli mikro segmentasiya, sini
intellektls idara olunan Bulud Giris TahlUkasizlik Brokerlari (CASB) va homomorfik sifraloma kimi
gabagcil texnologiyalar, tam tatbig olunarsa, malumatlarin sizmasinin garsisini effektiv sakilds ala
bilar. Lakin, takca texniki vasitalar kifayat deyil; uygunlug va idarsetma saffafligini tamin etmak
Uclin bu texnologiyalar ISO/IEC 27017 va NIST standartlariila ardicil olaraq integrasiya olunmalidir.
Miassisalar elmi cahatdan tasdiglanmis bu standartlasdirilmis ¢arcivalars asaslanarag miqgrasiya
proseslarini planlasdirdigda ve hayata kecirdikda, bulud infrastrukturu ananavi yerli server
muhitlarindan daha etibarli, cevik va idara olunmasi daha asan olan bir texnologiyaya cevrila bilar.
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MECHANISMS OF INFORMATION SECURITY MANAGEMENT DURING THE MIGRATION OF
CORPORATE DATABASES TO CLOUD INFRASTRUCTURE

Sahil Najafov Khazar
Master student, Azerbaijan State University of Economics

Abstract

In today's accelerated digital transformation era, migrating enterprise databases from traditional
on-premise server environments to cloud infrastructure has become an inevitable strategic choice
for the banking and finance industry. However, while this process brings economic benefits, it also
creates complex and multifaceted security risks. This study aims to systematically examine the
advanced mechanisms designed to manage these risks. The study applies a systematic
comparative analysis approach along with a review of regulatory documents and existing scientific
literature. It examines the role of Zero Trust Architecture (ZTA) in reducing perimeter security
vulnerabilities, the effectiveness of Cloud Access Security Broker (CASB) in data loss prevention
(DLP), recent trends in Identity and Access Management (IAM) systems, and the potential for
homomorphic encryption in password protection. In addition, this study analyzes the legal and
technical applications of ISO/IEC 27017 and NIST standards in enterprise migration processes. The
results show that targeted integration of these technical mechanisms with international standards
can transform cloud infrastructure into a more reliable, manageable, and sustainable platform
than traditional on-premises servers.

Keywords: information security, Zero Trust Architecture (ZTA), Cloud Access Security Broker (CASB),
Identity and Access Management (IAM), homomorphic encryption, enterprise databases, ISO/IEC
27017, NIST.

MEXAHW3Mb| YNPABIEHWA NHOOPMALIMOHHOM BE3ONACHOCTBIO MPU MUTPALMM
KOPMNOPATUBHbIX BA3 JAHHbIX B OB/TAYHYIO UHOPACTPYKTYPY

Caxunb Hagykados Xazap
MarucTtpaHT, AsepbaliakaHCKnit FocyaapCTBEHHbIM DKOHOMMYECKNIM YHUBEPCUTET

Pestome

B ycnoBuAX yCKOpeHHOW LUMPpoBOM TpaHchopMaLMMU CEroAHA MUTpauUmsa KoprnopaTuBHbIX 6a3
[AaHHbIX C TPAAMUMOHHbBIX /IOKANbHbIX CEPBEPHbIX cped Ha 0b6navyHyo MHOPACTPYKTYpy CTana
Hens3beKHbIM CTpaTernyecknm Bbibopom Ans 6aHKOBCKON M drHaHCcoBOM oTpacan. OAHAKO, XOTS
3TOT NPOLLECC NMPUHOCUT SKOHOMMUYECKME BbIrOZbl, OH TaKKe CO3/aEeT C/IOXKHbIE M MHOTOrpaHHble
PUCKM BesonacHocTW. Lenb AaHHOro nccnenoBaHMA — CUCTEMATUYECKU M3Yy4MTb NepeaoBble
MeXaHW3Mbl, NpeiHa3Ha4YeHHble A5 YNPaBAEHUS 3TUMKW PUCKaMM. B nccnenoBaHMM NpumeHseTca
CUCTEMATUYECKMIM CPABHUTE/bHbIM aHanM3, a Takke 00630p HOPMATMBHbLIX JOKYMEHTOB W
CYLLLECTBYIOLLEM HAy4YHOM NUTepaTypbl. PaccmaTpMBaeTCs PO/ib apXMTEKTYPbl HYNEBOTO A0BEPUA
(ZTA) B CHWMEHUM YA3BMMOCTEM MNEepUMETPOBON Oe3onacHOCTU, 3¢PEKTUBHOCTb Opokepa
6e3sonacHocTM AocTyna K obnaky (CASB) B npenoTspalleHnm notepn AaHHbix (DLP), nocnegHme
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TEHAEHUMM B CUCTeMax YnpaBneHWa uaeHTudukaumen wn poctynom (IAM) u noteHuman
roMOMOP®HOro WKMPPoBaHMA B 3alimMTe naponen. Kpome TOro, B 3TOM WUCCAEA0OBAHWUK
aHaNIM3MPYIOTCA NPaBOBbIe M TEXHUYECKME acneKTbl npumeHeHus ctaHgapTtos ISO/IEC 27017 u
NIST B npoueccax murpauuMmM KOpnopaTMBHbLIX 6a3 AaHHbIX. Pe3ynbTaTbl MOKa3blBAlOT, YTO
LUeneHanpasaeHHaa WHTerpaums 3TUX  TEeXHMYECKMX MEXaHM3MOB C  MeXAyHapoaHbIMM
CTaHOAPTaMM MOXeT npeobpas3oBaTb 061auHyt0 MHOPACTPYKTYPY B 0Oosee  HaAexHyIo,
yNpaBAseMyto 1 yCTONYMBYO NAaTGopMy, YEM TPAAMLMOHHbBIE IOKaNbHblE CEPBEPSI.

Kntoyesole cnosa: uH@popMayuoHHaa 6ezonacHocme, apxumekmypa Hynegoz2o dosepus (ZTA),
bpokep besonacHozo docmyna k obnaky (CASB), ynpasneHue udeHmuguxkayuel u docmynom
(IAM), 2comomoppHoe wugpposaHue, KopnopamusHsie 6asbl daHHbIx, ISO/IEC 27017, NIST.
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Embodied Vulnerability and Cognitive Load
in Immersive Gameplay: A Comparative
Study of Virtual Reality and Desktop 3D
Environments

Gizilgul Abdulazimova
Azerbaijan State Oil and Industry University

Abstract

Virtual reality (VR) environments are frequently associated with heightened immersion and
emotional intensity, particularly in contexts involving environmental threat, spatial uncertainty,
and perceived vulnerability. While immersive systems are often assumed to amplify experiential
engagement, less attention has been given to how such intensification relates to perceived
cognitive workload. The present study investigates the intersection between embodied
vulnerability, immersive tension, and cognitive demand in VR and desktop 3D gameplay.

Using a within-subject experimental design (N = 30), participants experienced both a VR game
(Astro Bot: Rescue Mission) and a desktop 3D game (Black Myth: Wukong). After each session,
participants completed the NASA Task Load Index (NASA-TLX) and selected subscales of the Game
Experience Questionnaire (GEQ), including immersion and tension.

Results indicate that VR gameplay significantly increases perceived workload, immersion, and
tension-related affect compared to desktop gameplay. A positive correlation between immersion
and mental demand suggests that intensified experiential engagement is sustained through
greater allocation of attentional resources.

The findings contribute to research on immersive media, experiential learning, and interactive
environments by positioning cognitive load as a measurable component of immersive
engagement. The study highlights the importance of balancing affective intensity and cognitive
sustainability in the design of advanced interactive systems.

1. Introduction

Immersive technologies are transforming interactive digital environments across entertainment,
education, and training domains. Virtual reality (VR), in particular, offers sensorimotor integration,
stereoscopic depth perception, and spatialized interaction that differentiate it fundamentally from
traditional desktop-based interfaces. These affordances increase spatial presence and perceptual
immediacy, potentially intensifying user engagement.

In interactive systems, immersion is often described as a multidimensional construct
encompassing perceptual absorption, emotional involvement, and attentional focus. Previous
research has shown that VR environments can enhance presence and emotional response
compared to non-immersive platforms (Slater 2018; Pallavicini et al. 2020). However, increased
immersion may not be cognitively neutral.

Cognitive Load Theory (Sweller 1988) suggests that human working memory resources are limited.
Tasks requiring spatial coordination, continuous monitoring, and rapid decision-making may
elevate perceived mental effort. Studies in immersive learning contexts have shown that VR
environments can increase both presence and cognitive load simultaneously (Makransky et al.
2019; Makransky and Petersen 2021).
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In game environments, especially those involving threat, tension, or high environmental
complexity, immersive features may intensify vigilance and attentional allocation. VR may
heighten embodied interaction, requiring additional spatial orientation and sensorimotor
integration compared to desktop interfaces.

Despite growing interest in immersive systems, limited empirical research directly compares
perceived workload and player experience between VR and desktop gameplay within a controlled
design. The present study addresses this gap by examining both experiential and cognitive
dimensions of gameplay across platforms.

2. Theoretical Background

2.1 Immersion and Presence

Presence refers to the subjective sensation of “being there” within a mediated environment. High
levels of presence have been linked to emotional intensity and behavioral engagement. VR
systems enhance presence through head-tracking, wide field-of-view displays, and interactive
spatial alignment.

However, presence is not solely affective; it involves sustained attentional commitment. The more
cognitively involved a user becomes in maintaining spatial awareness and environmental
monitoring, the greater the potential cognitive cost.

2.2 Cognitive Load in Immersive Systems

Cognitive load can be divided into intrinsic, extraneous, and germane load. VR environments may
increase extraneous load due to interface novelty, sensorimotor demands, or perceptual
complexity. At the same time, immersive environments may enhance germane load by supporting
deeper engagement.

Understanding how these forms of load interact with experiential immersion remains a critical
research question.

2.3 Embodied Interaction

Embodied interaction theory suggests that cognition is shaped by bodily engagement with the
environment. In VR gameplay, the player's head and body movements directly influence
perception and interaction. This may intensify both engagement and attentional demand.

3. Research Questions and Hypotheses

RQ1: Does VR gameplay produce higher perceived cognitive workload than desktop gameplay?
RQ2: Does VR gameplay enhance immersion and tension-related experience?

RQ3: Is immersion positively associated with perceived mental demand?

H1: VR will result in higher NASA-TLX scores.

H2: VR will produce higher immersion and tension scores.

H3: Immersion will positively correlate with mental demand.

4. Methodology

4.1 Design

A within-subject experimental design was used. All participants completed both conditions and
order was counterbalanced.

4.2 Participants

Thirty participants (N = 30; 18 male, 12 female; mean age = 23.4 years) were recruited from a
university population. All participants reported prior gaming experience. Participants provided
informed consent.

4.3 Materials

VR condition: Astro Bot: Rescue Mission (Sony Interactive Entertainment, 2018).

Desktop condition: Black Myth: Wukong (Game Science, 2024).

Hardware included a PlayStation VR headset and a high-performance gaming PC with a 24-inch
monitor.
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4.4 Measures

NASA-TLX measured perceived workload (mental demand, physical demand, temporal demand,
effort, frustration, performance).

The Game Experience Questionnaire measured immersion and tension using a 5-point Likert scale.
4.5 Procedure

Participants completed a 20-minute gameplay session in each condition. After each session,
guestionnaires were administered. A 10-minute rest interval separated conditions.

4.6 Statistical Analysis

Data were analyzed using paired-samples t-tests and Pearson correlations. Effect sizes (Cohen’s d)
were calculated.

5. Results

VR gameplay resulted in significantly higher overall NASA-TLX scores (M = 62.40, SD = 8.70)
compared to desktop gameplay (M =48.90, SD = 7.90), t(29) = 5.12, p <.001, d = 0.93.
Immersion scores were significantly higher in VR (M = 4.30, SD = 0.60) than desktop (M = 3.60, SD
=0.70), t(29) = 4.45, p < .001, d = 0.81.

Tension scores were also elevated in VR, t(29) = 3.02, p = .005.

A significant positive correlation was observed between immersion and mental demand in the VR
condition (r=.54, p =.002).

6. Discussion

The findings indicate that VR intensifies both experiential engagement and perceived cognitive
workload. The large effect size observed for workload suggests substantial attentional
involvement in immersive gameplay.

Increased immersion appears cognitively supported rather than cognitively effortless. The positive
correlation between immersion and mental demand suggests that sustained engagement may
require greater attentional allocation.

From a design perspective, immersive systems should balance experiential intensity with cognitive
sustainability. Overload may reduce user comfort or performance, particularly in extended
sessions

7. Implications for Modern Learning and Immersive System Design

The present findings have implications that extend beyond entertainment-oriented game research
and into the broader domain of immersive learning and interactive system design. Virtual reality
is increasingly adopted in education, professional training, medical simulation, military
preparation, and technical skill acquisition. In such contexts, immersive engagement is often
regarded as inherently beneficial. However, the results of this study suggest that increased
immersion may be accompanied by elevated cognitive workload, which must be carefully
managed.

From a cognitive perspective, immersive VR systems may simultaneously enhance motivation and
impose additional mental demands. Increased spatial presence, sensorimotor integration, and
environmental realism can deepen engagement, yet these features may also increase extraneous
cognitive load if not properly structured. For example, excessive environmental complexity or
poorly guided interaction may overload working memory resources, reducing learning efficiency.
The positive association observed between immersion and mental demand in the VR condition
suggests that immersive intensity is cognitively sustained. This has direct implications for
instructional design. In learning environments, designers should aim to optimize germane
cognitive load (i.e., effort directed toward meaningful processing) while minimizing unnecessary
extraneous load. Structured guidance, progressive difficulty scaling, and adaptive feedback
systems may help balance engagement and cognitive sustainability.

Furthermore, embodied interaction in VR may influence how learners encode spatial and
procedural information. When users physically orient, look around, and interact with objects in
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three-dimensional space, memory formation may be strengthened through multisensory
integration. However, if cognitive resources are overly consumed by environmental navigation,
less capacity may remain for conceptual integration.

These findings suggest that immersive learning environments should incorporate workload
assessment as part of evaluation protocols. Instruments such as NASA-TLX may provide valuable
insight into how users perceive mental demand in VR-based training modules. By systematically
measuring workload, designers can identify potential overload conditions before implementation
in high-stakes contexts.

In addition, adaptive VR systems may benefit from real-time monitoring mechanisms capable of
adjusting environmental intensity or task complexity based on user performance. Balancing
immersion and cognitive demand may improve both user satisfaction and knowledge retention.
Thus, rather than conceptualizing immersion as an unqualified advantage, immersive design
should be understood as a dynamic interplay between experiential intensity and attentional
capacity. Effective VR systems are not those that maximize immersion indiscriminately, but those
that calibrate experiential richness to cognitive limits.

8. Conclusion

This study examined the relationship between immersive engagement and perceived cognitive
workload in virtual reality and desktop 3D gameplay. The findings demonstrate that VR
significantly increases immersion, tension-related affect, and overall perceived mental demand
compared to desktop gameplay. Moreover, the positive correlation between immersion and
mental demand suggests that experiential intensity in immersive systems is cognitively supported
rather than effortless.

These results contribute to contemporary discussions on immersive technologies by highlighting
the dual nature of VR engagement. While immersive environments enhance emotional
involvement and attentional focus, they also require greater allocation of cognitive resources.
Immersion, therefore, should not be viewed solely as an affective construct but as a cognitively
embedded process.

Importantly, the findings suggest that embodied interaction intensifies not only perceptual realism
but also attentional vigilance. Users in VR must continuously process spatial orientation,
environmental cues, and interaction feedback. This sustained monitoring may elevate perceived
workload, even in non-horror gameplay contexts.

The study also provides methodological value by integrating experiential and workload measures
within a single experimental framework. Combining NASA-TLX with GEQ enables a more
comprehensive understanding of immersive systems, capturing both affective and cognitive
dimensions of user experience.

Several limitations should be acknowledged. The sample size was moderate, and participants were
primarily experienced gamers. Additionally, the games selected, while immersive, were not
exclusively designed as horror titles. Future research may examine genre-specific VR horror
environments, incorporate physiological indicators of arousal, and apply longitudinal designs to
investigate adaptation effects.

In conclusion, immersive VR systems amplify experiential engagement while increasing cognitive
demand. Designers of interactive entertainment, training simulations, and educational platforms
should recognize that heightened immersion entails measurable cognitive costs. Effective
immersive design requires careful calibration between emotional intensity and cognitive
sustainability.

By integrating cognitive load theory with immersive interaction research, this study contributes to
a more nuanced understanding of modern interactive systems. As VR technologies continue to
evolve, empirical examination of the balance between engagement and workload will remain
essential for optimizing both user experience and functional effectiveness.
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Pa3BUTME HAYyYHbIX OCHOB
COBepPLUEHCTBOBAHMA NnpoLecca
3NeKTpopa3orpea BETOHHOM CMecH B
TEXHONOTMM 3UMHETO DETOHMPOBAHMA

KapbibekoB Taup AckapoBuy

MarmcTpaHT 2 Kypca, Ka3axckMil HaUMOHaAbHbIA MCCAeA0BaTENbCKUIA TEXHUYECKNM
yHuBepcuteT umeHu K. M. Catnaesa, AnmaTtbl, KasaxctaH

TaHupbepreHosa AHap AMMPXaHOBHaA

KaHOWAAT TEXHUYECKMX HayK, aCCOLMMPOBAHHbIM Npodeccop, Ka3axCcKnit HauMoHanbHbIM
nccnegoBaTeNbCKMIA TEXHUYECKNI YHMBepPCHTET nMmeHun K. L. Catnaesa, AamarTsl,
KasaxcTtaH

AHHOTaUuA

3MMHee BeTOHMPOBAHME OCTAeTCA OAHOM U3 Hanbonee TEXHONOTMYECKM HYyBCTBUTENbHbIX
onepauum MOHONUTHOTO CTPOUTENbCTBA, MOCKO/bKY HWU3KaA TemnepaTypa OLHOBPEMEHHO
3aMeANAeT rnapaTaumio LeMeHTa, YyBeIMYMBAET PUCK PAHHEro 3aMOparkMBaHWA cBOOOAHOM BOAb
W YCNOXKHAET yNpaBieHne NPOYHOCTHbIM Pa3BUTUEM KOHCTPYKLMUW. DNeKTpopasorpes HETOHHOM
CMEeCH B 3TUX YC/NIOBUAX HE AO0/KEH PacCMaTpMBaTLCA TOMbKO Kak cnocob «noaaTb Tenno» B
MaTepuan. Ero HayyHad CyWHOCTb CBfA3aHa C YynNpaBaeHMEM Ten/JIoMacconepeHoCoM,
9NEKTPUYECKMM CONPOTUBAEHNEM LLEMEHTHOM CUCTEMbI, KUHETUKOW rmapaTaumm, rpagmeHTamm
TeMNEepaTypHOro MNOAA U MOMEHTOM [AOCTMXKEHWMA KPUTUYECKOW npovHocTu. Lenb cTatem -
chopmmnpoBaTb Hay4yHO OOOCHOBAHHYKD MOAENb COBEPLEHCTBOBAHMA 3/1€KTPOPa30rpeBa
HEeTOHHOM cMecH ANA TEXHONOMMU 3MMHero 6eTOHMPOBAHMA C Y4ETOM HOPMATUBHbIX TPeHOBaHWI,
nccnefoBaHUM MO 3NEKTPONPOrpeBy, MeToAa 3PeNOCTU U COBPEMEHHbIX PELIeHW Ha OCHOBe
NPOBOAALLMX LLEMEHTHbIX KOMMO3UTOB. B pe3ynbTate npeasoXKeHa afanTMBHAA TPEXKOHTYPHaA
CXeMa 3/1eKTPOopa3orpesa: TEMJA0BOW KOHTYpP CTabuamMsmpyetr TemnepaTtypy, 3/eKTPUYecKuit
KOHTYP KOHTPO/NMPYET COMPOTMBAEHWE W MOLWLHOCTb, MPOYHOCTHOM KOHTYp CBA3bIBaET
TeEMNEPaTypHYO MCTOPUIO C NPOrHo3oM Habopa NPoYHOCTU. [lpakTMyeckaa 3HAYMMOCTb
3aK/IIOYAETCA B CHUMMKEHUM pPUCKA MNeperpesa, JIOKAaAbHOrO Heaorpesa, M3ObITOYHOrO
SHepronoTpebAeHNA N NPeXAeBPEMEHHOIO CHATUA TENI0BOM 3aLLUTLI.

Kntoyesble cnoBa: 3MMHee 6eTOHMPOBAHWE, 31eKTpopasorpes OETOHHOM CMmecy,
3/1eKTpONporpes, TeMnepaTypHoe nose, rmapataumsa LemeHTa, MeToa, 3penocTu, Kputuyeckas
NPOYHOCTb, FPEOLWMIA NPOBOA, NPOBOAALLMN OETOH, TENIOBOM PEXMM

BeseaeHue

3nMHee BeTOHMpPOBaAHME CTAHOBUTCA NPOOAEMON He Tor4a, Koraa TemnepaTypa Bo3ayxa
OMyCKAeTCA HWKe HyNnA, a paHblle - B MOMEHT, KOraa CTpOouTenbHaa naouwanka TepaeT
BO3MOXHOCTb OMMPaTbCA Ha EeCTeCTBEHHbIN TEMN/J0BOM pPecypc LEMEHTHOM ruapataumun. B
HOPMa/ibHbIX YCNOBMAX LEEMEHTHbIM KaMeHb CaM CO034aeT 4YacTb Tensia, HeobxoauMmoro ans
Ha4a/IbHOTO CTPYKTYPOObOpa3oBaHMA, HO MPU OXNAXKAEHMM CKOPOCTb XMMUYECKUX peaKLmi
najaeT, BOAA B KANUANAPHOM CUCTEME CTAaHOBMTCA GAKTOPOM PUCKA, @ NPOYHOCTb nepecTaeT
HapacTaTb C TeM TeMMOM, KOTOPbIM HyXeH ANA pacnanybKku, HarpysKeHus u CoXpaHeHuA
ponroseyHoctn. ACI 306R-16 npsamo CBA3bIBAET 3aWUTY CBEXEY/0KEeHHOro 6eToHa ¢
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[OCTUKeHWem He meHee 500 psi, To ectb 3,5 MIMa, NOCKONbKY OETOH, 3alWMUWEHHbIN OT
3aMep3aHus 10 3TOrO YPOBHA MPOYHOCTM, HE MOBPEKAAETCA OT OAHOIO LIMK/IA 3aMOPaKMBAHUSA B
YCNOBUAX OTCYTCTBUA BHELLIHErO NOCTyNAeHns BoAabl [1].

B MHXEHepHOMN NPaKTMKe 3TO 03HAYAET, YTO I/IEKTPOPA30rPEB HE MOXKET ObITb paccymTaH
TO/IbKO MO MOLLHOCTM TpaHchopmaTopa UM AMHE HarpeBaTelbHOro Nposoaa. Ero HeobxoamMmo
CBA3bIBATb C GaAKTMUYECKON TemnepaTypHon uctopmel cmecn. ASTM C1074 ycTaHaBAMBAET METO/,
OLIEHKM MPOYHOCTN BeToHa Yepes 3penocTb, rae UCNoAb3yeTcs MMHo TemnepaTypHO-BPEMEHHOM
dakTop, MMBO 3KBMBANEHTHbIN BO3PACT NPU 3adaHHOM TeMmnepaType, a 419 KOHKPETHON CMecu
npeaBapuUTe/ibHO CTPOMTCA 3aBUCMMOCTb «MPOYHOCTb - 3penocTby [2]. Takaa NorMka ocobeHHo
BaXKHa O/1A 3MMHero HeTOHMPOBaHMA: OAHA M Ta Ke CpeaHAs TemnepaTtypa BO3Ayxa He [aeT
OAMHAKOBOro pe3ybTaTa A/19 MaCCMBHOM MANTbI, TOHKOM CTEHbI, KOIOHHbI, POCTBEPKA MM BaNKK,
MOTOMY 4YTO TEOMETPUA, TENIOU30MALUMA, BNAKHOCTb, LLEMEHTHbIM COCTaB M cxema noABoaa
3HEPIrMM MEHSIOT peasibHyto TeMNepaTypy BHYTPU OeToHa.

HayyHaa npobnema asnekTpopasorpeBa OETOHHOM CMeCcU COCTOUT B TOM, 4YTO 6EeTOH B
PAaHHEM BO3pacTe ABAAETCA He MACCMBHLIM TE/IOM, @ M3MEHSIOLLENCA 3N1EKTPOXMMMNYECKON 1
Tennodm3nMyeckon cuctemor. Ero anekTponpoBOAHOCTb 33aBUCUMT OT  BOAOLEMEHTHOrO
OTHOLWEHMA, MOHHOTO COCTaBa MOPOBOM KMAKOCTW, TemnepaTypbl, CTEMNeHW ruapaTaumm,
CoAepKaHMA MWHepanbHbIX A0OABOK M BNAXKHOCTHOTNO pexuma. B Hayane npouecca cmecb
NPOBOAMT TOK MHaye, YeM Yepes HEeCKO/IbKO YacoB, KOrJa YacTb BOAbl CBA3bIBAETCA B MMAPATHbIX
HOBOODOPA30BaHMAX, a MOPOBasA CTPYKTypPa HaYMHAET YyNAOTHATbCA. [103TOMYy QUKCMPOBAHHBIN
PEXMM Harpesa, yA0OHbIM ANA MOHTa)KHWKa, He Bceraa besonaceH ana matepuana. CAMWKOM
CNabbll PeXMM OCTaBAAET KOHCTPYKUMIO B 30HE PUCKA PaHHEro 3amopaxkuBaHuA. CAMLWKOM
WHTEHCUBHBIN PEXMM YCKOPAET WCMapeHwe BAarv, yCUamMBaeT TemnepaTypHble nepenagbl u
MOXXET YXYALIaTb OyAYLLYHO CTPYKTYPY LEMEHTHOTO KaMHSA.

®dyHOoaMeHTanbHaA 3a4adva TexHONOrMM COCTOMT B COr1aCoOBaHWWM Tpex MpOLLEecCosB:
BblAENEeHMA A)KOoyneBa Tenna, BblAeneHMa Tenna rmapataumm 1 oTeoda Tenna vyepes onanyobky,
yTENAUTENb, aPMATYPY M OKPYKAKOLWMIN BO3ayX. ECAM 3T npoueccsl He yBA3aHbl, 31eKTPONporpes
npesBpaLlaeTca B 3MMNUPUYECKYD onepauunto. Ecan yBA3aHbl - MOABAAETCA YNpPaBAAEMbIi
TEXHONOTMYECKMI PEXMM, TAe MOLLHOCTb HarpeBa KOPPEKTUPYETCA He «MO MPUBbIYKE», a MO
TemnepaTtype OeTOHa, M3MEHEHWIO 3MEKTPUYECKOrO COMPOTMB/IEHWUSA, PACYETHOM 3PenoctTy K
MPOrHO3Yy AOCTUMEHUA KPUTUYECKOM NPOYHOCTY.

NuTepaTypHebiit 0630p

Knaccmyeckaa wkona betoHoBeaeHMA, npeacTaBaeHHasa pabotamum P. Kumar Mehta u
Paulo J. M. Monteiro, paccmaTpumBaeT CBOMCTBA 6eTOHa Yepes CBA3b MUKPOCTPYKTYPbI, COCTaBa U
9KCM/yaTaUMOHHOIO NOBeAEHUA MaTepuana; B 3TOM /NIOTMKe TemnepaTypa paHHero TBepaeHus
BAMAET He TO/IbKO Ha CKOPOCTb Habopa MNPOYHOCTM, HO M Ha MopdOOrM0 rMApPaTHbLIX ¢das,
MOPUCTOCTb, MeXKba3HYIO NepexoaHyH 30HY 1 NOCAeayoLLY A0/TOBEYHOCTb LLEMEHTHOMO KaMHA
[3]. A. M. Neville, passuBaa OU3MKO-XMMUYECKOE MOHMMaHWe OeTOoHa, OTAENbHO BblaenseT
TemnepaTypHble 3GdEKTbl, 3amMopaKkmMBaHME-OTTaMBaAHME, MPOYHOCTb, YCAAKYy, MON3YyYeCTb W
[IO/ITOBEYHOCTb KaK B3aMMOCBS3aHHble CBOMCTBA, KOTOPble Hesb3A OUEHMBATb M30/IMPOBAHHO OT
pexmma  Bblaep:kmeaHua [4]. [na  3umHero  OEeTOHMpPOBAHWA  3TO  NPUHLMMNNANBHO:
KPaTKOBPEMEHHOE YCKOpeHWe TBEPAEHMA He A0/KHO MOKyNaTbCA LLEHOM CKpbIToro aedekTa
CTPYKTYpPbI. B OTAMYME OT YNCTO TEXHONIOTMYECKOTO NOAX0AA, FAe IMaBHbIM CYUTAETCA AOCTUNKEHNE
PaHHel pacnanyboyHON NPOYHOCTWU, COBPEMEHHOE MaTepuanoBedeHWe TpebyeT yuMTbiBaTb
NO34HIOK NPOYHOCTb, TPELLMHOCTOMKOCTb, BOAOMOTNOLLIEHWNE U PAaBHOMEPHOCTb TEMMNEPATYPHOrO
nonsa.

JKcnepumeHTanbHble PaboTbl MO 31EKTPUYECKOMY BO3AEWCTBUIO Ha CBEXW OeToH
YTOYHAIOT 3Ty no3uumio. M. |. Batyuk, A. |. Gnyrya, V. Ya. Ushakov 1 S. V. Korobkov nccnegosanmu
ObICTPbI NPAMOW 3NEKTPUYECKUIA HAarpeB CBexXero HeToHa M Nokasaan, YTo 06 bEMHbIN XapaKkTep
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NPAMOro 31eKTPUYECKOro Harpesa cnocobeH co3aasaTtb Hosiee paBHOMepHOe TemnepaTypHoe
nosie No CPaBHEHMIO C PALOM MOBEPXHOCTHbIX CNOCOOOB, HO MMEHHO TEMMNEPATYPHbIN rPpaaneHT
OCTaeTcA OrpaHMuYMBatOLMM GAaKTOPOM NpK MHTEHCKMdUKaummM pexknma [5]. Tayfun Uygunoglu u
Ismail Hocaoglu cBA3anu aneKkTpuuyeckoe TBepAeHME C U3MEHEHMEM CPOKOB CXBaTbiBaHWMA Mpu
PA3HON MHTEHCMBHOCTM 3/1EKTPUYECKOro BO3AENCTBMUA; MX paboTa BaXkHa Tem, YTO NepeBoaAuT
aNeKTponporpes M3 061acTh CTPOUTENbHOM «MPaKTUKM» B 061aCTb YyNpPaBAAeMOro BAUSHUA Ha
PAHHIOK CTPYKTYPY LEMEHTHOM cUCTEMBI [6].

[pyraa nccnenoBaTenbCkaa NMHUA CBA3aHA C TeMnepaTypHbIMM MOAAMW B peasbHbIX
3MMHMX ycnosumax. Tuo Shi, Chunlin Deng, Jiagi Zhao, Pingxiang Ding n Zhihong Fan uccnenosanu
6eToH, BblaepkmBaembit npu -10 °C, ¢ NpUMeHeHMeM MUHEpanbHOW BaTbl, HarpeBaemoMm
CTa/lbHOM 0onanybKM M BCTPOEHHOW 3/1EKTPUYECKON HarpeBaTe/NbHOM JEHTbl; MO pe3y/ibTaTam
paboTbl HbIIO NOKA3aHO, YTO KOMOMHALUMA TENIOM30MALUMM N HarpeBaemon onanybkm moxket
obecneynTb Tpebyemoe KayecTBO 3MMHEro TBEPAEHMA, @ KOHEYHO-31eMEHTHaA MOAENb NPUTroAHa
ON5 NPOTrHO3MPOBAHMA TEMMNEPATYPHOro Noas KOHCTpyKUumM [7]. Stepan Leontev n Andrey Taleyko
NPeANOXNAN CUCTEMY YNPABNEHUA NapaMeTPaMM SEKTPUYECKOTO BblAEPKMBAHMA MOHONIUTHbBIX
Kene3obeToHHbIX KOHCTPYKUMI, rae yyuuTbiBatoTCA TemnepaTypa 6OeToHa, TemnepaTtypa
HapY*KHOrO BO3/yXa, BPEMA BbIAEPKMBAHUA U HANPAXKeHWe TPaHCHOPMATOPa; Takasa NOCTaHOBKA
0CODEHHO LLeHHa, MOCKO/IbKY BbIBOAUT 3N1EKTPOMNPOrpeB Ha YpPOBEHb aBTOMATM3MPOBAHHOIO
yNpaBAeHUsA, @ HEe PYYHOM KOPPEKTMPOBKM [8].

Poccuiickne nccnegoBaHmMA NO YACIEHHOMY MOAEIMPOBAHNIO MOATBEPKAAIOT, UTO pacyeT
TeMMNepaTypHOro Nona CTaHOBMTCA 06A3aTeNbHOM YacTblo 3uMHe TexHonormm. M. O. Dudin, N. I.
Vatin u Yu. G. Barabanshchikov BbinonHuAM moaenvpoBaHne Habopa NPOYHOCTN HeToHa npu
NporpeBe MOHOAUTHbIX KOHCTPYKUMIM npoBogom B ELCUT n WinConcret; cama NocTaHOBKa 3a434u
MOKa3blBaeT, YTO A/IMHA NPOBOAA, WAl YKNAAKW, TeNI0BaA 3aLUMTa M NPOrHO3 NPOYHOCTM AOKHbI
NPOEKTUPOBATLCA BMECTe, a He BbibupaTbea pasgenbHo [9]. Aleksei Gnyrya, Sergey Korobkov u
lvan Gaag Ha npumepe NAMTHOro GyHAAMeHTa MoKasaau, YTO YMCAeHHOe pelleHne Temn0BOW
3aZla41 No3BoIAET NoAbMpaTh War HAMOTKM HarpeBaTe/IbHOrO NPOBO/AA Ha apPMATYPHbIN KapKac,
OLEHMBATb pacnpefeneHne TemMnepaTyp U KOPPEKTUPOBATb TEXHOIOMMYECKME MeponpuATMA A0
BbINO/IHEHWA paboT Ha naowaake [10].

CoBpeMeHHbI 3Tan pa3BMTUA TEMbI CBA3AH C MPOBOAALLMMM LLEMEHTHBIMM KOMMO3MTaMM.
L. Zhang ©n coaBTOpbl MCCNeAOBanW YrAepoOAHO-BONOKHUCTLIM NpoBOAAWMI OeToH, rae
3N1eKTPMYECKOe COMPOTUBAEHWE W TemnepaTypa TBEPAEHWMA 3aBMCAT OT BOAOCBA3YHOLLErO
OTHOWEHMA, COoAepXKaHMA KPYMHOro 3anonHuTens wu obbema yrnepoAHOro BOOKHA; B
3KCNEPMMEHTE pPacCcMaTpMBasoCb OMMUYeckoe BblaepskmBaHue npu -20 °C [11]. Emriye Cinar
Resulogullari, Tayfun Uygunoglu, Baris Simsek v ilker Bekir Topcu m3y4anu BAMAHME CaxM Ha
3N1eKTpMYECKoe TBepaeHMe cBexero 6eToHa A41a X0N04HbIX PErMOHOB, YTO BaXKHO A/1A Nepexoaa
OT BHELIHEero HarpesaTens K mMaTepuany c peryampyemon nposoammocTtbio [12]. Yinpeng He,
Mengxi Zhang, Wenwei Li, Mingchao Li, Sijia Zhang, Genhua Deng 1 Xinyue Wang nccnenoBanu
PEXMUMbl  3NEKTPMYECKOrOo  TBEPAEHMA TemnepaTypHO camoperyampyemoro 6eToHa ¢
HaHOYIrNePOAHOM CaXKel, BKIOYAA PEXMM MOCTOAHHOIO HaNPAXKEHUA M PeXXMM BO3paCTatoLLero
HanpsaxeHns [13]. Genhua Deng, Mengxi Zhang, Jinrui Zhang, Yinpeng He n Mingchao Li pa3suau
TEMY QaKTMBHOrO TemnepaTypHOro YynpaBAeHWAa camoperyimpyembiM 6eToHOM, CBA3bIBaA
aNeKTPodU3MYECKME CBOMCTBA CMECK C 33/1a4€ell OrpaHnYeHmna TemnepaTypHbix Aedbopmauniia [14].

Hanbonee cexkme paboTbl AeNatoT aKLEHT Ha COYETAHUN HU3KOYTNEPOAHbIX LLEMEHTHbIX
CUCTEM 1 TenIoBoM akTuBaumn. Anna Antonova, Ekaterina lllarionova 1 Jouni Punkki nccnegosanu
6eToH ¢ 45 % 1 70 % WnaKka B BAXKYLLEM W BHYTPEHHUIN SNEKTPUYECKUIA KabenbHbll Harpes; B
ycnosuax 20-30 BT B TeyeHme nepsbix 10-15 yacos, 4To cooTtBetctBosano 11,1-16,7 KBT-4/m3,
PaHHAA NPoYHOCTb 6eToHa ¢ 45 % 1 70 % wnaka nosbickaack 40 14 % n 60 % cOOTBETCTBEHHO B
nepsble 24 4yaca 6e3 noTtepM MPOYHOCTM B No3aHWe cpoku [15]. [aHHoe o6CTOATENLCTBO
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BbICTYNaeT OCHOBaHMEM A1 OCTOPOXKHOrO, HO MEPCNEKTUBHOMO BbIBOAA: 91EKTPOPA30rPEB MOXKET
6bITb HE TONIbKO 3MMHEN aBapPUIMHON MepPoM, a MHCTPYMEHTOM COrNacoBaHUSA HMU3KOYr1epoaHOro
cocTaBa 6eToHa ¢ TpeboBaHMAMM PaHHEN TEXHOIOrMYECKoM npodHocTK. L. A. Barna, P. M. Seman
n C. J. Korhonen eule paHblie chopmynnpoBann sHeprosddeKTUBHbLIA NOAXOM K XOJI0AHOMY
H6eToHMpOBaHUIO, rAe TPaAMUMOHHAA CTpaTerma WCKYCCTBEHHOrO Harpeea MaTepuanosB U
OKpY*KatoLen cpeibl NPOTMBOMNOCTABASETCA CUCTEMAM, COKPALLAIOLWMM NOTPEOHOCTL BO BHELLIHEN
aHeprun [16].

MaTtepunanbl U MeToab!

MeToamnyeckaa cxema CTaTbM NOCTPOEHA Ha MHMKEHEPHO-HAYYHOM CMHTE3e HOPMATMBHbIX
TpeboBaHMIM N TEXHONOTMYECKMX 3aBUCMMOCTEN. B KauecTBe oH6beKTa paccmaTtpmBaeTcs beToHHas
CMeCb, YyKnaAblBaemaa B  YCNOBMAX  3UMMHero  OeTOHMPOBaHMA M NoABepraemas
INEKTPOTEPMMYECKOMY  BO3AEMCTBMIO A0  AOCTMMKEHMA  KPUTMYECKOM  MAM  3a[aHHOM
TEXHO/IOTMYECKOM NPOYHOCTM. [TpeaMeToM aHaNM3a ABNAOTCA TEN/IOBOW PEXMM, INEKTPUYECKMI
PEXMUM M NMPOYHOCTHAA 3PENOCTb CMECK B MEePBbIE YaCbl U CYTKM NOCAE YKNAAKM.

B HOpMaTMBHOWM YacTh yumTbiBanack nornka ClM 435.1325800.2018, rae meToabl 3MMHEro
OETOHMPOBAHMA  AO/MKHbI  MPUHMMATBCA C  Y4EeTOM  TUMA  KOHCTPYKUMMK, TEXHONOrUM
HEeTOHMPOBaAHMA, COCTaBa CMECU U KAMMATUYECKMX YCNOBUI, a NPUMEHAEMble MeToAbl 06A3aHbl
obecneynBaTb AOCTUXKeHME DOETOHOM KPUTMYECKOM NpoYHOCTM K Tpebyemomy cpoky [17]. B
TEXHONIOTMYECKON 4YacTM  MCNoNb3oBanucb nonoxeHua CM 70.13330.2012 o KoHTpose
TemnepaTypbl NPy Nporpese: Npu 3NeKTponporpese TemnepaTypa A0/KHA KOHTPOIMPOBATLCA B
nepsble 3 Yaca KaxKAblh 4ac, a 3aTeM 4Yepe3 2 4aca; 310 TpeboBaHue GaKTUYecKM 3aaaeT
MMHMMaNbHYHO 4acToTy HabntoAeHWA 3a NPoLeccoM, HO He 3aMeHAeT aBTOMAaTWM3MPOBAHHOIO
ynpaBaeHus pexmmom [18].

[na NoCTpOeHWA Hay4yHOM MOAENN NPUMEHEHbI YeTbipe rpynnbl MeToa08. [epsas rpynna
- GU3NKO-XMMUYECKNIA aHAaNN3 PaHHEN rTnapaTaLmMm LEMEHTA, rae TemnepaTypa paccCMaTpuBaeTca
KaK GaKTOp CKOPOCTM peakun n GOpMMUPOBaAHMA CTPYKTYpPbI. BTOpasa rpynna - TenaoTexHn4ecKkuni
pacyeT, BKAOYAOWMN BanaHCc NOABOAMMOW 3SNEKTPUYECKOM 3Hepruu, Tenna ruapataumm u
TennoNoTepb Yepes orparkaatoLine NOBEePXHOCTU. TpeTbA rpynna - 31eKTPOTEXHNYECKMIA aHaNn3,
B KOTOPOM OETOHHaA CMeCb OMWCbIBAETCA KaK aKTMBHOE COMPOTMBAEHWE C MU3MEHSALWMMMUCA
napameTpamu. YeTsepTasa rpynna - NPOYHOCTHAA MHTEpPNpeTauma No 3pesioCT, CBA3bIBAKOLLAA
TemnepaTypHYH MCTOPMIO KOHCTPYKLMM C MPOrHO30M Habopa NPOYHOCTHL.

B TEeXHONOrMYECKOM OTHOLWEHUM NPeaNOKEeHHAA MOAeNb MCXOAMT W3 TOro, 4TO
3N1EKTPOPA30rpeB AOMKEH BbIMONHATLCA HE KaK OAHOPA30BOE NOBbILIEHNE TEMMNEPATYPbl CMecH,
a Kak ynpasnsemas TpaekTopuA. B 3TOM Tpaektopuu BblAenAoTCA  4YeTbipe  dasbl:
npeaBapuTeNnbHOe fao0BeAeHMe cmecn A0 0e30MacHOro TemnepaTypHOro YPOBHA, MATKUM
Ha4a/IbHbIM NPOrpeB Nocae yKNagKu, ctabuansauma TemnepaTypbl B 30HE aKTUBHOW ruapaTaLmm,
KOHTPONIMPYEMOE OXNaKAeHue nepen, CHATUEM Temna0BOM 3awMTbl. Takas Ga3HOCTb CHMKaeT
BEPOATHOCTb PE3KMX Nepenasos TEMNepPaTypbl MeXAy A4POM M NOBEPXHOCTbIO KOHCTPYKLUMM, YTO
0COHEHHO BaXKHO A1 MAaCCUBHbIX 3/1€MEHTOB, YI/10BbIX Y4ACTKOB, 30H C NYCTbIM apPMUPOBAHNEM U
KOHCTPYKUMIM C HEOoAMHAKOBOM TOAWMHOM. Tabnvua 1 GUKCMpYyeT METOAMYECKYID MmaTpuLy
aHanmsa.
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Tabanua 1 - MaTpumua napameTpoB Hay4yHO yNpaBiaeMoro 3/eKTpopasorpesa 6eToOHHOM

cmecu
BNOK KOHTPONA N3mepaembii nnn | HayuHbin cmbica | TexHonormnyeckoe
pacyeTHbIM NapameTp napameTpa peleHne
TemnepaTypHbIi | TemnepaTtypa cmeck npu | MokasbiBaeT KoppeKTnpoBKa
610K BbIMyCKe, [ocTaBke, | dakTMyeckyto MOLLIHOCTM Harpesa U
yKnagke n | TenaoByto NCTOPUIO | TONLWMHBI yTenaeHumA
BblAEPKNBAHUM b6eToHa, a He TONbKO
TemnepaTypy BO34yXa
dneKkTpuyecknin | HanpakeHue, TOK, | [Mo3BoNAeT  oueHuTb | Bbibop CTYNEeHU
610K CONpOTUB/IEHME, YyCTON4YMBOCTb TpaHchopmaTopa,
y4enbHaA MOLLHOCTb 3/1IeKTPUYEecKoro ara 3/1eKTpo40B Un
KOHTaKTa M M3MeHeHue | HarpeBaTe/IbHOro
NpPoOBOAMMOCTN CMECK | NpoBOAA
MaTepuano BozouemeHTHOE Onpepenset ckopocTb | MNoabop cocTaBa
BeAYEeCKMi BNOK | OTHOLWWEHMWE, TMN | rmapaTaumm, NOPOBYIO | CMECH NoA  3UMHWUM
LeMEHTa, no6aBKK, | CTPYKTYpY N | peXrMm, a He TOJIbKO
MWHEpabHble YYBCTBUTENBLHOCTL K | MO KNACC MPOYHOCTU
KOMMOHEHTbI OXNAXKOEHWIO
MpoYyHOoCTHOWN 3penoctb, Kputudeckada | CBAsbiBaeT PeweHune 0
610K MNPOYHOCTb, TemnepaTypy U Bpemsa | 3aBepLieHun
pacnanybo4yHas C peanbHbiM Habopom | Nporpesa, CHATUM
MPOYHOCTb NPOYHOCTU onanybku 7
JanbHenwem
BblAEPKNBAHUM
Puckosbilh 6710k | TemnepaTypHbii BbiABAAeT 30HbI, rae | YcTaHOBKa
rPaAMeHT,  NIOKa/ibHbIM | BO3IMOXHO O0NONHUTENbHbIX
neperpes, HeJorpes | TpewmHoobpa3oBaHMe | AaTYMKOB, JIOKA/NbHAA
YrI0B 1 KPOMOK nnn paHHee | TenaousonaLma,
3amMopaxunBaHue M3IMeHeHue cXembl
Harpesa

[JaHHaa maTpuua NOKasbliBaeT, YTO 3/IEKTPONPOrpes Hesb3Aa CBOAUTb K 3J'|eI-(TpM‘-IECKOm
cxeMe. beToHHas cmecb M3MeHAEeT CBOWCTBA B npouecce TBepAeHMA: 4aCTb BOAblI BCTYMaeT B

peakumtio,

MOHHbIM COCTaB MMOPOBOro pPacrBopa MeHAETCA,

conpoTtmeneHmne pactet wan

nepepacnpenenseTcs, a IOKafbHble Y4acTKM C MHOM BAAXKHOCTbIO HAaYMHAIOT TPETbCA He TaK, Kak
pacyeTHbIN «cpeaHuit» obbem. CnenosaTenbHo, GopMUpPyeTCa Npeanocblika ANa nepexoaa oT
HOPMaTMBHO AOMYCTMMOrO, HO SMMUPUYECKOTO MNPOTPEBA K PEKMMY C 06PaTHON CBA3bIO.
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PUCyHOK 1 - MPUYNHHO-TEXHONOTMYECKan 0TUKa 3N1eKTpopasorpesa HeToOHHON cmecH

MNpeAcTaBAeHHaAs CXeMa BayKHa Tem, YTO OHA MEHSET CaMy WMHMKeHepHyto ¢unocodputo
3MMHero 6eToHMpoBaHMA. Ha naouwazike 4acTo CTPeMATCA «He AaTb BETOHY 3amMep3HyTb», HO
Takaa dopmyna canwKkom rpyba [ana COBPEMEHHOM TexHonormwn. MaTtepuan HeobxoaMmo
NPOBECTM Yepes paHHMI BO3PpacCT Tak, YTobbl rmapaTauma He OCTaHOBMIACh, BOAA He obpa3oBana
PaspyWwuTeENbHYO NedaHyto a3y, TemnepaTypa He ylaa B OMacHble nepenagbl, a 3Heprus
pacxoAoBanach Ha CTPYKTypoobpa3oBaHue, a He Ha beccucTeMHbIt oborpes Bo3ayxa, onaaybku
M OKpY*KatoLLLero NpocTpaHCTBa.

PeaynbTathl

MepBblid pe3ynbTaT COCTOMT B YTOYHEHMM HAy4yHOro CTaTyca 3/1EKTPOpa3orpesa.
dneKkTpopasorpes OETOHHOM cmecuM ABAAETCA He  BCNOMOraTesnbHOM  onepauuven, a
KOMBOWHNPOBAHHbIM TEM/I03/1EKTPOXMMMUYECKMM MPOLLECCOM, B KOTOPOM 3/1EKTPUYECKAn SHeprmsa
npeobpasyeTca B TEMIO BHYTPWU UAM OKOJIO BETOHHOro 06bema, a NoyYeHHoe TemnepaTypHoe
nose BAMAET Ha KMHETUKY rmapaTaumm u GopmmpoBaHme NpoYHOCTU. Yem paHblie 3TOT npouecc
HaYMHAET KOHTPOIMPOBATLCA MO AaTYMKAM, TEM MEHbLLE BEPOATHOCTb, YTO CTPOUTE/b MOAYUYMT
BHELLIHe TBepAbli, HO BHyTpeHHE HEOAHOPOAHbIN BETOH.
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Tabanua 2 nokasbiBaeT pa3Myne OCHOBHbIX METOA0B 3MMHEro 6eTOHMPOBAHMA C NO3MLMM
yrnpaBAsemMoCcTn, PUCKOB M 00611acTM pauUMOHaNbHOrO NpUMeHeHus. B Tabnvue He npuseneHbl
YHUBEpPCANbHbIE  «IyYLIME» PEXMMbI, MOTOMY YTO YHMBEPCAZbHOTO PEeXMMa [O/1A BCeX
KOHCTPYKUMI He cyllecTByeT. [ns TOHKOM CTeHbl, MacCMBHOrO POCTBEPKA, ene30b6eTOHHOMN
KONOHHbI, GYHAAMEHTHON MANUTLI U COOPHOro 3N1eMeHTa pellatoWwmmm ByayT pasHble coYeTaHms
reomeTpuu, TeENI0N30NALUMM, MOLLHOCTM M COCTaBa CMECH.

Tabnunua 2 - CpaBHeHWE METO0B 3MMHET0 6ETOHMPOBAHMA MO YNPaBASEMOCTN TENIOBOTO

pexxnma
MeTon MexaHunsm CnnbHaA cTOpoHa OcHoBHOE PaunoHanbHas
aencrama orpaHuyeHune obnactb
NPUMEHEHUA
MeToa Tepmoca CoxpaHeHune Hu3kasa HepoctaTo4yeH MaccuBHble
CcObCTBEHHOTO 3HEProemKoCTb, npu Maol | KOHCTPYKLMN C
Tensaa rmapataumm | NnpocToTa MacCCMBHOCTU W | AOCTAaTOYHbIM
3a CyeT | opraHunsaumm CUNBHOM TennoBblAeNeHNEM
TENI0M301ALMUN OXNaXAEHUN LUeMEeHTa
MpoTnBOMOPO3H | CHUMMKEHMe MosBonatoT TpebytoT KOHCTpyKUMK, rae
ble 406aBKM TemnepaTypsl paboTaTb npw | cTpororo A0MYyCTUMO
3amep3aHunsa NOHMMKEHHOM noabopa noa | xmmmyeckoe
XKUOKoW  dasbl U | Temnepatype 6e3 | LemeHT, peryiMpoBaHue
yCKOpeHue MHTEHCUBHOIO apmatypy n | TBEPAEHMA
TBEpPAEHUA BHELUHEero Harpesa | yca0BuA
aKcnayaTaumm
SNeKTPOAHbIM beToHHaa cmecb | bbicTpbin Puck CreHbl, MaCCUBbI,
nporpes BK/ItOYaeTCA B | 06 beMHbIV Harpes, | HEPAaBHOMEPHOC | 3N1eMEHTbI c
3NEKTPUYECKYIO BbICOKaA ™ NpW | BO3MOXHOCTbHIO
Lenb KaK | MHTEHCMBHOCTb N3MEHEHUN H6esonacHoro
CONpPOTMBAEHME COMPOTMBAEHMA | pa3MeLLeHMA
M BNAXKHOCTU 3N1eKTPOA0B
MpetoLwmin Tenno Bblgenserca | YoobcTeo Tpebyet MAnTbl, POCTBEPKMK,
NpoBOA B MPOBOAHMKE W | YKAALKM, pacyeTHOro byHAAMEHTBI,
nepenaeTtca NPUMEHUMOCTb Wwara,  3alMTbl | NPOTAXKEHHbIE
HETOHY KOHTaKTHO | nNanMTax n | nposoaa N | 3N1EMEHTbI
byHOameHTax KOHTPOA
neperpesa
Harpesaemas Tenno nopaetcs | XopoLwuit MeHblas banku, CTEHKMH,
onanybka yepes KOHTPO/b 3dPEKTMBHOCTb B | 060/104KM,
dbopmoobpasytoll, | NOBEPXHOCTH, MaCCMBHOM AApe | MOCTOBbIE
Y0 MOBEPXHOCTb CHUXeHWe pucka | bes pacyeTta | 3/1eMeHTbI
npomep3aHus TensjonepeHoca
KPOMOK
MNpoBoaALMA Tenno MepcnekTtnea Bbicokume CneumanbHble
H6eToH dbopmmpyeTcs  3a | paBHOMEPHOro TpeboBaHMA K | KOHCTPYKLMM,
cYyeT npoBoAslen | 06 bemMHOro COCTaBy, NHTENNEeKTyabHble
CTPYKTYpb! Harpesa M | ANCNEPCHOCTM W | MaTepuansl,
LeMeHTHOro camoperyampoBaH | ctabuabHOCTH HW3KOTEMNepaTypH
KomnosuTa na nposoAALLem ble PervoHbl
dasbl

CpaBHeHMe NoKa3sblBaeT, YTO COBEPLUEHCTBOBAHME 3/1EKTPOPA30rpeBa AOKHO UATH He MO
nyTn mexaHM4yeckoro yseanyeHma MOoWwHOCTN, a No NyTn nosbileHMA CeENEKTUBHOCTM TeMN/10BOIro
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Bo3aerncTena. Cnaboe MeCTO TPAAMUMOHHOW TEXHONOMMM - pPaspbiB  MeXAy pacyeTom
3NIEKTPUYECKOM CXeMbl U PaKTMUYecKum noeedeHmnem 6eToHa. B npoeKkTe yacTo 3agaetca cnocob
nporpeBa, HO He BCerga CTPOWUTCA KapTa TemnepaTypHbIX PUCKOB. Mexay TeM MMEHHO KapTa
MOKa3blBaeT, rae MnoABMTCA XONOAHAA 30Ha, rAe BO3MOXKEH Meperpes, KakoM yyacTok byaet
OX/laXKAaTbCA BbICTpee nocse OTKAYEHUA MUTAHMA U rAe CAefyeT Pa3MecTUTb AaTHMK.

BTopoi pesynbTaT - pa3paboTka afanTUMBHOM TPEXKOHTYPHOM MoZenu ynpasneHua. Ee
CMbIC/1 COCTOMT B TOM, YTO OAMH KOHTYpP He cnocobeH obecneymTb KayecTBo. TemnepaTtypa cama
no cebe He MOKasblBAET MNPOYHOCTb. INEKTPUYECKMA TOK cam no cebe He MoKasbiBaeT
PAaBHOMEPHOCTb  rMapaTaummn. 3penoctb 6e3  M3MepeHHOW  TemnepaTypHoOn  UCTOPUM
npeBpallaeTca B pPaCYeTHYK YCAOBHOCTb. [lo3TOMy TpW KOHTypa JAO/KHbl  paboTaTb
0AHOBPEMEHHO.

Tabnnua 3 - TpexkoHTypHas MOJe /b COBEPLLEHCTBOBAHWNS 3/1eKTPOpa3orpesa HETOHHOM

cmecH
KoHTYp BxoaHble Ynpasadawuiee KoHTponunpyemblit | Oxunaaembli
ynpasaeHus OaHHble BO3/eNCTBME PUCK TEXHONOTMYECKN
apdeKT
Tennoson TemnepaTypa N3meHeHne PaHHee bonee paBHomepHoe
KOHTYpP cmecm, MOLHOCTH, 3aMOpaXKMBaHue, | TBepaeHue n
TemnepaTtypa YCUNEeHWe  UAWN | Neperpes, peskoe | CHUXeHne pUCKa
aapa n | ocnabnenune oxNlaxaeHune TpeumHoobpa3oBaH
NMOBEPXHOCTM, | yTenneHus, na
TemnepaTtypa KOPPEKTNPOBKaA
Hapy»»XHOro ANVUTENBHOCTU
BO34yXa BblAEPKNBAHNA
DNeKTpuYecKkn | HanparkeHue, MNepekntoveHne | JIOKanbHbIN [oBbleHMe
N KOHTYP cmna TOKa, | CTyneHu neperpes, 0OpPbIB | HAAEKHOCTH n
conpoTtueaeHn | TpaHchopmaTop | Lenu, 3Heproynpasasemoc
e, a, W3MeHeHue | HepaBHOMepPHOe | TW MpoLecca
CTabUNbHOCTb | CXEMBbI BblAesieHWe Tenna
KOHTaKTOB NOAKAOYEHMA,
npoBepKa
NPOBOAHNKOB
MNpoyHocTHOM | TemnepaTypHa | PeweHune o | MpexaespemeHH | ObocHoBaHHOE
KOHTYpP a NCTOPMA, | NPOAC/IKEHUN oe npeKpalgeHue | ynpasaeHune
pacyeT nnn nporpesa, CpoKamm n
3penocTu, 3aBepleHmn Heno6op 6e30MacHOCTbIO
KOHTPO/IbHbIE | NPOrpesa, NPOYHOCTH paboT
MCNbITaHMA CHATUM 3aWWMTbI,
pacnanybke

Ha 3ToM OCHOBE MOXHO CAenaTb BbIBOA, O TOM, YTO [/laBHAA Hay4YHas HOBMW3Ha
npea/siaraemoro NoAxo/1a 3aK/1t04aeTCsa He B CaMOM MAEee 3/1eKTPUYECKOTo Harpesa, KoTopas AaBHO
M3BECTHa CTPOUTENbHOM MpakTUMKe, a B OObeAMHEeHUMM TenaoBOro, 3NEKTPUYECKOTO W
MPOYHOCTHOrO KOHTYPOB B eAMHYK CUCTEMY MPUHATMA peleHnin. Takor noaxon nossonaeT
MPOEKTMPOBATb HE «PEXMXMM MPOrpeBa», a TPaeKTopuIo TBepaeHus. PasHuua cyllecTBeHHasn:
PEeXMM MporpesBa OTBEYaeT Ha BOMPOC, CKOMbKO MOoAaTb 3HEPrUW; TPAEKTOPWUA TBEPAEHMA
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OTBEYaeT Ha BOMPOC, KaKoe COCTOAHME BETOHA AO/IKHO ObITb OCTUTHYTO K KOHKPETHOMY MOMEHTY
M KaKnm cnocobom 3To nposepseTcs.

TpeTunin pesynbTaT CBA3aH C Knaccudpurrkaumen aedbeKTos ynpasaeHma. B npakTnke sMmMHero
beToHnpoBaHna aedekT 0b6blMHO OOHapyXKMBaeTca NO34HO - NPW Hegobope NPOYHOCTH,
TpeLMHax, HapyLeHUN CPOKOB pacnanybKkm nam cnope mexay nabopatopumein n Nnpon3BOACTBOM.
HayuyHo KOppeKTHee nepeBoAUTb AedeKTbl B paHHWME AMArHOCTMYecKMe npusHaku. Ecam
TemnepaTtypa f4pa pacTeT CAUWKOM ObICTPO, @ NOBEPXHOCTb OCTAETCA XOJ0AHOW, BO3HMKAET

rpagneHT. Ecnnm TOK pesko nagaetr wmam pacteT 6e3 06bACHMMOW MNPUYUHbLI, MEHSAeTCs
JNeKTPUYECKOE COMPOTUBJIEHME CcUCTeMbl. Ecnn 3penoctb pacteT measieHHee pPacyeTHOW,
KOHCTPYKUMS elle He ToToBa K CHATUIO 3allMTbl AaKe MNpu BU3yasbHO «CXBAaTUBLUENCA»
MOBEPXHOCTM.
Tabnvua 4 - [OWarHOCTUYECKUE TMPU3HAKM  TEXHONOTMYECKMX OTKJOHEHWI Npu
3/IeKTpOpa3orpese
Habntonaemoe BepoAaTHaa npuymHa MaTepumanoseayeckoe NHxeHepHOe aencTeme
OTK/IOHEHMe nocneacteme
BoicTpbih  pocT | CAanwKom naoTHoe | YCKopeHHoe CHUXeHne CTYNEeHM
TemnepaTypbl B | pacnonoxKeHue BbICbIXaHWe, HanpPAXeHWA, NpoBepKa
O/f1HOM 30HE 3N1eKTPOoaoB WK | HEpaBHOMEpPHaA CXeMbl  MOAKAOYEHMA,
npoBOAa, /N0KajbHAaA | rMapaTaums, PUCK | NepepacnpeneneHne
KOHUEHTPaLUmMA ToKa TEPMMYECKOro Tenaomsonaumm
HanpPAXXeHna
Huskas Bbicokune Puck NOKanbHOro | flononHuTenbHoe
TemnepaTypa Ten/sionoTepn  yepes | 3aMOpParKMBaAHMA M | yTenneHme,  MNepeHoc
KPOMOK M YI/10B | MOBEPXHOCTb n | cnaboh 30HbI B | AaT4YMKaA K KPUTUYECKOMN
onanybry 3aLLMTHOM C/10€e 30He, npoasaeHune
BblAEPKMBAHNA
Poct MNoTepA Bnarn, | CHM»KeHune [MpoBepKa KOHTAKTOB,
COMPOTUBAEHUA | M3MEHEeHMe nopoBoK | addeKTMBHOCTH KOpPPEKTUPOBKa
bbicTpee CTPYKTYpPbI, obbemHOro HarpeBsa MOLLIHOCTM,  KOHTPOJb
pPacyeTHOro HapyLleHMe KOHTaKTa BJTAXKHOCTHOTO peXMma
BblcoKan KpaTKoBpeMeHHbI Nnno3na MNpoaonxkeHue
TemnepaTypa neperpes 6e3 | TexHONOrnM4ecKom BblAEPKMBAHNA no
npu HW3KOW | AOCTAaTOYHOrO FOTOBHOCTM 6e3 | TemnepaTypHoOM
pacyeTHOM BpemeHmn [0CTaTOYHOrO NCTOPUKN, KOHTPO/IbHbIE
3penocTum BblAEPKMBAHNA NPOYHOCTHOMO PA3BUTUA | UCMbITAHWA
Peskoe HepocTtaTouHan TemnepaTypHoe lnasHoe CHUXeHune
OXNlaxaeHune TENoM30AAUMA  UAN | HanNpAXKeHue, PUCK | MOLLHOCTH,
nocne npexaespemeHHoe MUKPOTPELLNH COXpaHeHMe yKpbITUA,
OTKOYEHNA CHATME 3aWMThbl KOHTPO/b rpaaneHTa

TakoM AMarHoCTMYecKni noaxoa Aenaet 3umHee beToHMpoBaHue bonee Npo3padHbim. OH
NO3BO/IAET He XAaTb KOHeYHOro AedekTta, a BUAETb ero npeanocbiiky. OcobeHHO 3HaYMMbIm
CTAaHOBUTCA pasMelleHne AaT4YMKOB: OAMH JaT4yMK B CepeauHe KOHCTPYKLUWMW He crnocobeH
NPeACTaBUTb PeasnbHYK KapTWUHY. 1S MACCUMBHbIX 3/1eMEHTOB HEOoOXOAMMbl TOYKM B aape, Y
MOBEPXHOCTWN, B YI/JI0BbIX 30HAX M PAZOM C y4aCTKaMK MHTEHCMBHOrO TemnaoBoro oteoda. [Ans
TOHKMX CTEH BaXKHEe KOHTPO/Ib MOBEPXHOCTU, KPOMOK M Y4aCTKOB OKOM0 onanyoku. [Ana namt un
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GYHOAMEHTOB CYLLECTBEHHbI 30Hbl OKOMO apMaTypbl, TPeLWMX MNPOBOAOB W XONOAHOMO
OCHOBaHMA.

YeTBepTbih pe3ynbTaT KacaeTcs Hay4yHoW pas3paboTKM pexmnma  3/1eKTPopasorpesa.
MpeanoykeHHas MoAeNb BKAOYAET He OAHY, a YeTbipe dasbl, KaxKaaa U3 KOTOPbIX MMeeT CBOe
Ha3HayeHue. CmelleHne 3Tux a3 ABAAETCS TUMNUYHON MPUYMHON TEXHO/IOTMYECKMX OLLIMOOK.
Hanpumep, ecam pexuMm HayaNbHOro pasorpesa cpasy MNepeBOAMTCA B PEXMM  BbICOKOW
MOLLHOCTK, OETOH MOMKEeT MOMAYy4YnMTb HepaBHOMEPHbIN TemMnepaTypHbIi  MMNyabC. Ecnum
cTabunmsauma He OTAENAETCA OT OXNAXAEHMA, 3allMTa CHMMAETCA MO KajneHZapto, a He no
COCTOSIHMIO MaTepuana.

Tabnunua 5 - Pa3Has Moaenb PaUMOHaAbHOMO 31eKTPopPa3orpeBa BETOHHOM cMmecK

Pa3a Uenb Ynpasnaemsole Kputepuit TexHonorn4yecku
napameTpsbl nepexoa K | 1 cmblch
chepytoulen
dazse
MoarotoBUTENbH | MICKNOYNTL TemnepaTtypa Cmecb CHuxKaeTcA
aa dasa YKNaaKy cmecm, noctynaet K | noTpebHoCTb B
YpesmepHo 3anoaHUTeNen, yKNnaake B | pe3KOM Harpese
OXNaXKAEHHOM | BOAbI, Bpema | besonacHoM nocne yKaaaxku
cmecum TPaHCNOPTMPOBaH | TemMnepaTypHO
na M MHTepBane,
YCTaHOB/IEHHO
M MPOEKTOM
NpoOM3BOACTBA
pabot
®asa MArKOro | 3anyctmutb MouwHocTb,  TOK, | Temnepatypa MpenoTtepalwaer
pa3orpesa ycToymBoe Ha4yanbHaA pacTeT 6e3 | ca neperpes
TBEpAeHMe Be3 | CKopoCTb POCTa | IOKaAbHbIX OTAeNbHbIX 30H
TemnepaTypHoOr | TemnepaTtypbl CKayKoB "
ovyaapa onacHoro
rpagmeHTa
®asa MNopaepxaTb TemnepaTypa agpa | JocturHyta ObecneunBaeTca
cTabunmnsaumm AKTUBHYIO n MOBEPXHOCTM, | pacyeTHaa MAWM | TEXHONOTMYECKa
rmapaTaumio 40 | 3penocTsb, KOHTpO/bHaA a rOTOBHOCTb
Tpebyemon COMNpPOTUBAEHME NPOYHOCTb KOHCTPYKLUMMK
3penocTu
Pa3a CHM3UTL  puUCK | CKOPOCTb TemnepaTypHbl | CoxpaHAaeTca
KOHTPOAMPYEMOT | TEPMUYECKMX OXNlaXaeHna, M nepenaa He | CTPYKTypa
0 OXNlaXAeHna HanpAXKeHNN COXpaHeHune BbIXOAMT 33 | paHHero
yTenneHus, H6e30nacHbIl LEeMeHTHOro
Hapy*Ha#d npeaen KaMHA
TemnepaTypa NpoeKTa

Hay4Hasa 3Ha4YMmocTb $asHOM MoAenn COCTOUT B TOM, YTO OHAa YYMTbIBAET BPEMEHHYHO
npupoay 6etoHa. betoH yepes 1 yac, 6 4acoB 1 24 Yaca - 3TO He OAMH N TOT e matepuan. OH
MeHAET NNACTUYHOCTb, TEen/0BblAeNEeHNEe, MPOBOAMMOCTb, COMPOTMBAEHME AePOPMaAUMAM U
YyBCTBMTENBHOCTb K OXN1aXAEHMI0. [103TOMY pexnm, He3onacHbI B cepeaiMHe BblAepPKMBAHMSA,
MOXKeT ObITb OmnaceH B camom Hadvasne. M HaobopoT: ciabbll pexnm, AoNyCcTUMbIA B NepBble
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MUHYTbI, MOXET 0Ka3aTbCA HeA0CTAaTOYHbIM HOYbIO MPU YCUAEHMM BETPA U MaAeHUN TEMNEepPaTypbl
HapYsKHOro BO3A4yxa.

PacueT 3penoct u Het
KOHTPO/1b NPOYHOCTHU

:

PucyHoK 3 - ®a3Has TpaekTopua 3NeKTpopasorpesa beTOHHON cMecK B 3MMHEM BeTOHMPOBaHUK

PucyHOK 3 noayepKMBaeT, 4YTO 3aBeplieHMe 31eKTpopasorpesa He coBnagaeT
aBTOMATMYECKM C OTKIOYEeHMEM nuTaHus. [locne OTKAYEHMA HAYMHAETCA He MeHee
OTBETCTBEHHbIM 3Tamn - KOHTPO/Mpyemoe oxnaxaeHuwe. KoHCTpyKumsa, HabpaBliaa paHHIOK
MPOYHOCTb, HO PE3KO OX/NaKAEHHaA C MOBEPXHOCTW, MONKET MNOAYy4YUTb TemnepaTypHble
HanpaKkeHns. 1A MacCMBHbIX 3/1EMEHTOB 3TOT PUCK OCOBEHHO 3amMeTeH, MOTOMY YTO AAPO
COXpaHAeT Ten/1o A0/blie NOBEPXHOCTU. [T03TOMY OKOHYaHMe NPOrpeBa A0IKHO CONPOBOMKAATHCA
COXpaHeHMeM TeNI0M30ALMM U KOHTPOIeM TEMMNepPaTypPHOro nepenaaa.
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ObcyxaeHne

ConocTaBneHne UCTOYHMKOB MOKa3biBAET, YTO B Hay4yHOM AnTepatype cdOpMMpPOBaINCh
[IBe napannesbHble NOTMKW Pa3BUTUA 3MMHero 6eToHWpoBaHMA. [lepBasa noOrMKa waeT oT
KNacCMYEeCKOM TEXHONOrMW: yTenjeHne, MNpPOTMBOMOPO3Hble A00aBKWM, 31EKTPOMNpOorpes,
HarpeBaemas onasnybka, KOHTPOb TemnepaTypbl. OHa ONMpaeTcs Ha NPaAKTUYECKY0 HaAEeXHOCTb,
HO 4acTo CTpajaeT HeAoCTAaTOYHOM TOYHOCTBbIO YyrpaBneHus. BTopas norMka umaet ot
MaTepuanoBeseHns M UMPPOBOrO  KOHTPONA:  3pPenoCTb, TemnepaTypHble  AaT4MKK,
MOJZIe/IMPOBaHME  TenaonepeHoca, MNPOBOAALIME  LUEMEHTHbIE  KOMMO3MTbl, adanTUBHblE
anroputmbl. OHa paeT 6osiee TOYHbLIN MHCTPYMEHT, HO TpebyeT KBanuduKkauuu, AaHHbIX U
ANCUMNANHBI U3MEPEHWNIA.

Hanbonee npoAyKTMBHbIM ABMAETCA COEAMHEHME 3TUX NIOTUMK. DneKTponporpes 6e3
MaTepManoBeayYeCcKoro NOHMMaHMA NPeBpaLLaeTcs B CMI0BYO onepaunto. MaTepuanoseayeckas
Teopua 6e3 CTPOUTEIbHOM TEXHONOTMYHOCTH OcTaeTca nabopaTopHo cxemol. NoaTomy passBuTre
Hay4YHbIX OCHOB 3/1IEKTPOPA30rpeBa A0/IKHO NATU Yepes MHKEHEPHbI KOMMPOMMUCC: TEXHONOTUA
[O/KHA BblTb AOCTATOYHO MPOCTOM AN NAOWAAKM, HO AOCTAaTOYHO TOYHOM ANA ynpaBaeHMA
CTPYKTypOoObpa3oBaHnem BeToHa.

Ocoboe 3HauyeHMe MMeeT Nepexos OT KaseHAapHOro KpUTepusa K KPUTEPUIO COCTOAHMA.
TpaamumMoHHaa ¢pasa «rpeTb CTONbKO-TO 4acoB» yaobHa, HO OHa He OTParkaeT PeanbHoro
COCTOAHMA MaTepuana. Npu 0AMHAKOBOMN ANUTENbHOCTM NporpesBa HETOH MOXKET MMeTb PasHyto
3penocTb M3-3a TemnepaTypbl CMeCcK, pacxoda LeMeHTa, MUHepanbHbiX A0DABOK, BNAKHOCTU
3anoNHUTeNel, BETPOBOrO OX/MaXKAEHWA M TeNNOBOM 3alMTbl. Bonee KOPPEKTHbIN KpuUTepui -
[OCTUMKEHWE 33laHHOM MPOYHOCTM WAW 3PEeNocTM NPU NOATBEPXKAEHHON TemnepaTypHOMN
ncTopmn. IMeHHo 34ecb MeToZ 3peioCT1 CTAHOBMUTCA CBA3YIOLWMM 3BEHOM MeXKay NabopaTtopuei
1 NNOLWAAKON.

Mpy 3TOM Henb3Aa nNpeyBeNMYMBaTb YHWBEPCANBHOCTb MeToaa 3penoctn. OH TpebyeT
npeaBapuTeNbHOM KanMBPOBKM KOHKPETHOW CMecH, MOTOMY YTO pasHble LeMeHTbl, 00aBKM U
MUHEpPanbHble KOMMOHEHTbl MMEIT Pa3/IMYHY0 TeMnepaTypHYyt YyBCTBMTENbHOCTb. Ecau
3aBMCMMOCTb «MPOYHOCTb - 3PE/OCTb» B3ATa M3 UYKOM CMECW, OHA MONKET AaTb JIOXKHYH
yBEPEHHOCTb. 1A OTBETCTBEHHbIX KOHCTPYKLMIA 3pENOCTb AO/IKHA COYETaTbCA C KOHTPObHbIMM
obpasuamn, HepaspylwaoWnMMn MeTOJaMK, XKypHaJAOM MNPOrpeBa M UHMKEHEPHON OLLEHKOM
TEMMNepaTypPHOro nos.

OToenbHaa npobnema - 3sHeproaddekTMBHOCTb. Ha  cTpouTenbHOM  naoWaaKe
3/1eKTPOPA30rpeB 4acTo OLEHMBaeTca Mo MNPUHUMNY «paboTaeT wmamM He pabotaeT». Ho
COBPEMEHHOE CTPOUTENBCTBO YXKE HE MOMKET UFHOPUPOBATL SHEPreTUYECKMI cnen, TEXHOMOMUN.
N36bITOUYHbIN 0BOrpes, Naoxas TeNA0U30AALUNA, HENMPABMIbHO BbIOpPaHHbIM War NpoBoJa, Harpes
BO3/yXa BMeCTO HeToHa M OTCyTCcTBME 0OpaTHOM CBA3WM MOBLIWAIOT CTOMMOCTL pPaboT. B atom
CMbICNe  3HeproadPpeKTMBHOCTL He MPOTMBOPEYMT KayecTBy. HampoTMB, KayecTBEHHO
CNPOEKTUPOBAHHbIMA  PEXMM 0ObIYHO pacxodyeT MeHblle 3HepruM, MnoTOMy YTO Tenso
HanpPaBAAETCA B HYXKHbI 06beM U yAEPKMBAETCA TaM [0 AOCTUNKEHNA TpebYeMOoro CoCToAHMS.

MepcnekTUBHbLIM HanpaBAEHUEM ABAAETCA NPUMEHEHME NPOBOAALLMX LLEMEHTHbIX CUCTEM.
Ho 3pecb TpebyeTcA OCTOpPOXHOCTb. [obaBneHwe YraepoAHbIX BOJIOKOH, CaXku WK
HaHOYrNepPOAHbIX MaTepPMasoB MEHAET He TO/NbKO MNPOBOAMMOCTb, HO U PEOsIoruio,
BOAOMNOTPEOHOCTb, OAHOPOAHOCTb, KOHTAKTHYKD CTPYKTYpYy WM CTOMMOCTb MaTepuana. Takue
peleHna Henb3d MeXaHWYeCKM MNepeHoCUTb B OOblYHOE MOHONMTHOE CTPOMUTENLCTBO 663
MCNbITaHWI. WX paumoHanbHaA HWUWa - CneumanbHble KOHCTPYKUMM B XONOAHbIX PErnmoHax,
3/1eMEHTbI C NOBbILLEHHbIMM TPEOOBAHUAMM K paHHEN MPOYHOCTU, MHTENNEKTYa lbHblE MaTepuabl
C GyHKLMEN CamoHarpesa nam TemnepaTypHOro CaMOKOHTPONA.

BHyTpeHHee NpoTMBOpEYME TEXHOIOTMIN 3NEKTPOPA30rpeBa 3ak/1t4aeTca B TOM, 4To 6eToH
HY*KHO NPOrpPeTb AOCTAaTOYHO HBbICTPO, YTOObI 3aWMNTUTL OT 3aMOPANKMBAHMA, HO OCTATOYHO MATKO,
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4TOObl HE HAPYWWUTL CTPYKTYpPY. ITO NPOTMBOPEYMNE He peLlaeTca oAHOM A06aBKOW MAN OAHUM
TpaHchopmaTopom. OHO peLlaeTcs CMCTEMOM: COCTaB CMECK, CXxema Harpesa, TenaomM30naALms,
[laTYMKM, pacyeT 3pesioCTu, KOHTPOb MPOYHOCTU M AMCUMNAMHA BEAEHMA KypHana. VMIMeHHo
Takas cucTemMa npespallaeT 3MmHee HETOHMPOBaHME M3 CE30HHOrOo PUCKa B YMNpaBAsEMyto

TEXHOOTUIO.
lpakmuyeckue pekomeHOauuu:
1. DneKTpopasorpes caeayeT NPOEKTMPOBaTh He Nocae Bbibopa cocTaBa HETOHa, a

OAHOBPEMEHHO C HMM. LleMeHT, MWHepanbHble A0DaBKWM, MPOTMBOMOPO3HbLIE KOMMOHEHTHI,
BOAOUEMEHTHOE OTHOLWEHWE WM MOABWMMKHOCTb CMECK [IO/IXKHblI PACCMATPMBATLCA KaK (aKTopbl
TENI0BOro PeXMMA.

2. [Ons Kaaoh OTBETCTBEHHOM KOHCTPYKUMM HeobXxoAMMO 3a4aBaTb HE TO/bKO
OIMTENbHOCTb MPOrpeBa, HO M TemnepaTypHYl TPAEKTOPMIO: MMHMMAbHYIO A0MYyCTUMYHO
TemnepaTypy, MakCMMaabHO AOMYyCTMMYO CKOPOCTb Harpesa, Nepuos ctabmansaumm n nopsaok
OXNaXKAEHUA.

3. PasmelleHne AATYMKOB [AO/IKHO Y4YMTbIBATb FEOMETPUIO KOHCTPYKUMM. OamH
[ATYMK B LLEHTPE 3/1eMeHTa He BblABNAET XONO0AHblE KPOMKM, YI/bl, 30Hbl OKONO ONanybku wu
Y4aCTKM MHTEHCMBHOIO TEM/IOBOrO OTBOAA.

4, Mpu 21eKTPOAHOM NpOrpese W Nporpese NPOBOAOM TpebyeTcs KOHTPOAMPOBATb
He TONbKO TemnepaTypy, HO W TOK, HanpaXeHue, CONPOTUBAEHME Lenn. WM3meHeHune
CONPOTUBNEHUA ABNAECTCA PAHHUM NPU3HAKOM U3MEHEHUA BIAXKHOCTHO-CTPYKTYPHOTO COCTOAHMA
CUCTEMbI MW HAPYLIEHWA KOHTAKTa.

5. MeToz, 3penocTn uenecoobpasHo MPUMEHATb TONbKO MocNe KaaMbpoBKM Ha
KOHKpPeTHOM B6eTOHHOM cmecu. [InA OTBETCTBEHHbIX PABOT ero Hy»KHO AOMONHATb KOHTPOIbHbLIMM
obpasyamu 1 HepaspyLuatowen AMarHOCTUKON.

6. 3aBeplieHne nporpesa [AOMKHO BbINOMHATLCA Yepe3 a3y KOHTPOAMPYEMOro
OXNaXKAeHNA. Pe3koe OTKAOYEHME NUTAHWA M CHATWE yTENJeHWA Nocne AOCTUXKEHUA PaHHeMN
MNPOYHOCTM YBEMUYMBAIOT PUCK TEMMNEPATYPHbIX HANPAXKEHUN.

7. SHeproaddeKTMBHOCTb HEOOXOAMMO 3aKN1aAblBaTb B MPOEKT NPOM3BOACTBA PaboT:
npasuabHas TENOM30NALMA, PacyeT Wara HarpesaTe/lbHbIX 31eMeHTOB M 0bpaTHaA CBA3b MO
TemnepaType 4acTo AatoT 6oblUMI 3PDEKT, YeM YBEANYEHME MOLLIHOCTM.

8. MpoBogAaue 6eToHbl C yraepoAHbiMM Ao0baBKaMM crefyeT paccmMaTpmMBaTb Kak
NepcrneKkTMBHOE HamnpaB/ieHWe, HO He KaK YHMBEPCaslbHYld 3aMeHy TpaaMUMOHHOMY
anekTponporpesy. NUx npumeHeHne TpebyeT NabopaToOPHOM NPOBEPKM 3/1EKTPOCONPOTMBAEHMS,
MPOYHOCTM, PEONIOTUN U AONTOBEYHOCTMU.

3aknloueHmne

dneKkTpopasorpes OETOHHOM CMecUM B TEXHOJIOTMW 3MMHEro 6eTOHMPOBAHUA O0/KEH
PAacCMaTPMBaTbCA KaK Hay4YHO YMNpaBAAeMbld MPOLECC, B KOTOPOM 3/1EKTPUYECKAs 3Heprus,
Tennoson GanaHc, rmapaTauma UemeHTa M Habop NPoYHOCTM 0OpPa3yIT eduHYl0 CUCTEMY.
MpocToe noBbiWEHME TemnepaTypbl HEe rapaHTUPYeT KayecTBa, €C/M He KOHTPOAMpPYTCA
TeMNepaTypHble TPAAMEHTbI, W3MEHEHME COMPOTUBAEHMA, 3penocTb OeToHa W ycnoBWA
NnocaeayoLLero OxnaxaeHums.

Hanbonee ob60CHOBaHHbLIM HanpaB/eHMEM COBEPLUIEHCTBOBAHMA ABAAETCA aAanTMBHAsA
TPEXKOHTYpHaA MoOJeNb: TEMNJOBOM KOHTYp OTBeYaeT 3a TemnepaTypHyto 6e30mnacHOCTb,
3N1EeKTPUYECKMIA KOHTYP - 3@ YCTOMYMBOCTb BblAENEHMA AKOY1EeBA TEMNA, NPOYHOCTHOM KOHTYP - 33
CBA3b TEMMEPATYPHON UCTOPUM C AOCTUMMKEHMEM KPUTUYECKOM U TEXHONOTMYECKOM MPOYHOCTMY.
Takaa mofenb MO3BONSAET CHU3UTb PUCK PAHHEro 3amMOpakKMBaHWA, JIOKA/NbHOrO Mneperpesa,
M30bITOYHOTO SHepronoTpebAeHNA N NPEXAEBPEMEHHOTO NPEKPALLEHNA TEMNOBOMN 3aLWMTDI.

Hay4yHaa HOBM3Ha NPeAIoKEHHOro NOAX0Aa COCTOUT B MEpPEXoAe OT peXkMMa «HarpesaTb
O6eToH 3aJaHHOE BPemMA» K pexuMmy «BecTM OETOH MO  pPacYeTHOW  TPAeKTOpuUM
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CTPYKTYpOoOOpa3oBaHua». MNpaKkTnyeckaa LEeHHOCTb BbIPaXKaeTcA B BO3IMOXKHOCTM NPOEKTMPOBaATb
3MMHee OEeTOHMpOBaHWE He MO yCcpeaHEHHOM CXemMe, a MO COCTOAHMIO KOHKPETHOW CMecw,
KOHKPETHOM KOHCTPYKUMW M KOHKPETHbIX KNMMATUYECKMX YCA0BUIN. ONA AaNbHENEro passuTma
TeMbl Haubosnee nepcrnekTUBHbI UMPPOBbIE KypHasbl MNPOrpeBa, aBTOMATU3MPOBAHHOE
yrnpasneHne  TpaHCHOPMATOPHbIMM  CTyMEHAMW, COBMELLEHME  MeToda  3Penoctu C
Hepa3pyluatlolled AMAarHOCTUKOM W MPUMEHEHME NPOBOAALLMX LEMEHTHbIX KOMMO3UTOB B
KOHCTPYKUMAX, paboTatoLLMX B XONOAHbIX PETMOHAX.
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Abstract

The article examines the concept of stereotype as the basis of the cultural value of nomenclature
names, analyzes such properties as social conditioning, stability and schematicity. The text acts as
a means of objectification of a stereotype.

Keywords: nomenclature names, cultural value, stereotype.

The research is carried out within the framework of the linguistic and cultural direction in order to
study the cultural value of nomenclature names and is focused on describing not the realities, but
the images existing in the modern linguistic consciousness and behind the nomenclature and
names. Following O.N. Ivanishcheva, we refer to the nomenclature names of consumer goods,
medicines, food, household chemicals and perfumes, clothing, transport, etc., for example: car
“Chevrolet”, whiskey “Jameson”, bread “Sarafee”, toothpaste “Marvis” [4, p. 75].

The understanding of the fact that an individual's belonging to a certain culture is determined by
the presence of "a basic stereotypical core of knowledge that repeats itself in the process of
socialization of an individual in a given society" [5, p. 14], a certain unified information base, has
long been reflected in research on linguoculturology. The nomenclature name, as a proper name,
can act as an information-rich unit, being a unique “bank of meanings”. As noted by |.E. Ratnikova,
it is potentially open to various kinds of semantic increments and transformations, in particular,
the transformation of encyclopedic knowledge into elements of linguistic consciousness [6, p. 11].
Nomenclature names are actively used in speech and form an integral part of the everyday
linguistic environment. One of the main properties of the world of everyday life is self-evidence,
i.e. ordinariness for every person, which is reflected in the words habitual, typical, normal,
permanent, natural, etc. In our opinion, the basis of the cultural value of nomenclature names are
those standardized, culturally specific representations of the subject, some collective images,
usually emotionally colored and highly stable, which are called stereotypes [3, p. 1150]. The
purpose of this article is to consider the concept of stereotype as the basis of the cultural value of
the studied units.
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An analysis of various approaches to the study of a stereotype shows that the set of characteristic
properties that a stereotype is endowed with varies (see, for example, 1), but among them one
can single out those properties that are key in determining the cultural value of the studied units.:
1) social conditioning, sustainability, and 3) schematicity.

The stereotype is socially conditioned, i.e. this phenomenon is a product of the activity of a social
community. The bearer of a stereotype is a collective subject, which can be both the entire cultural
community and its individual groups, which means that stereotypes can be mass and group. The
existence of various group stereotypes indicates stereoscopicity, or multiplicity, of perception and
evaluation of the same subject by representatives of different groups (social, professional, age) 7,
p. 68]. For example, stereotypical ideas about “Viceroy”, “Camel”, “Chesterfield” and “Pall Mall”
cigarettes and “Tigress”, “Cachet” and “Royal Secret” perfumes differ in the minds of native
speakers of different generations.

The stereotype remains unchanged for a relatively long period of time and is therefore
characterized by a high degree of stability, which is ensured by the repeated repetition of the
connection of the feature with the object. The stereotype does not change immediately, but as a
result of the accumulation of a large amount of refuting information. In this case, there are two
possible scenarios for the development of the situation: 1) the complete destruction of the
stereotype due to its inconsistency with social realities, for example, the stereotype of the
perception of the Volga car as an official car disappears, as well as the idea of it as a prestigious
car, which is an indicator of a high social status; 2) changing only the rating mark, for example, a
high assessment of the technical characteristics of the Volga car, its the appearance has changed
to the opposite.

The study of stereotypical representations in dynamics defines the time limits of this study - the
middle of the 20th and the beginning of the 21st centuries, since we are talking about decades
during which fundamental changes took place in the country, affecting the daily life of a person.
A stereotype, as a schematized representation, captures the most significant, vivid signs and
objects that reflect ideas about reality and reveal its value as a cultural sign. Such signs are not
reflected in dictionaries. Currently, there is no separate dictionary of nomenclature names, and
when these units are included in general dictionaries, the selection is not always consistent. For
example, the Database contains the names of cars such as Volga, Zhiguli, Zaporozhets, KamAZ,
etc., and the name of the Moskvich car is not included. In addition, the dictionary text is a special
type of text: it captures the signs of the minimum content of the word, for example: Zaporozhets.
The automobile of the Zaporizhia plant [2, p. 339]. The dictionary entries in the encyclopedic
dictionaries are distinguished by a detailed description of the technical characteristics of the car.
However, we are not so much interested in encyclopedic information as in the specifics of the
functioning of this name in the discourse of the Russian linguistic and cultural community.

The texts of fiction and journalistic literature reflecting the real state of the discourse of the
Russian cultural community serve as a source of material for the study of stereotypes prevailing in
the modern consciousness. The appeal to the text is natural, since the sign and realities existing in
the memory of native speakers are realized in speech activity, being fixed in oral and written texts.
Text is a means of objectifying stereotypes and one of the most convenient forms for their
research.

The basis for highlighting a feature may be the presence of a certain number of contexts of the
use of a nomenclature name that actualize the cultural value. The criterion of frequency is
important, since the frequency of use indicates the stability of the idea, about stereotyping.
Constructions that indicate the source of what is being reported or evaluate it from the point of
view of ordinariness can also act as actualizers, for example: as you know, as a rule, as we know,
it is considered, they say, by nickname, etc. For example: We never smoked Prima, Belomor, or
Yenisei, because it was considered a smoke for hard workers. And we were punks, that is, the free
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aristocracy of the late 20th century [8, p. 26].

In order to form stereotype, it takes a certain period of time during which things are "experienced"
by people, included in the social hierarchy of values. Therefore, the so-called spontaneous
stereotypes are of the greatest interest to us as they are more stable, require more time and
formation, are unintentional and objective, as they arise from everyday practice, as a result of
assimilation of one's own and others' experience. They, unlike artificial stereotypes, which are
created purposefully and replicated with the help of mass media, form the basis of the cultural
value of nomenclature names.

And so, a stereotype is a stable cultural and national idea of a subject that combines a sensory-
visual image (descriptive features) and an attitude (evaluative features). By stereotype, we mean
a habitual image, habitual associations, and a person's habitual attitude to a phenomenon or
object, and the words ordinary, repetitive, and generally accepted are used as synonyms for the
word stereotypical.
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AHHOTaUMA

AnantuBHble obpa3oBaTebHble NAATGOPMbl MPEAOCTABAAIOT HOBble BO3MOXKHOCTU A1
bopMMpPOBAHNA METOAMYECKOTO MbILIAEHMA Y Byaywmx yumTtenein nHbopmatmkmn, obecneynsas
nepcoHann3npoBaHHoe  obyyeHWe,  WHTEPAKTMBHOCTb U pedNeKCUBHYKD  NOALEPMHKKY
obpasoBaTeNbHOrO npouecca. B cTaTbe paccmaTpuBatOTCA MOHATME afanTMBHOTO 0OyYeHus,
NPUHLMMbI NEepCcoHanM3aumMm W MNCUXONOro-neaarormyeckme  MexaHu3smbl, obecneuymBatolime
apdeKTnBHOCTL  0bOyyeHuA.  [peanaraetca  TeopeTuyeckas  modenb  GOpPMMPOBaHMA
METOAMYECKOrO  MbIWAEHNA B a4anTUMBHOM UMPPOBOM cpede, BK/AKOYAKOLWLAA  LEeneBOW,
COAEPKaTeNbHbIA, TEXHONOTMYECKMI W AMArHOCTUYECKMI KomMnoHeHTbl. Ocoboe BHWMaHWe
YOENAeTCA NPaKTUYeCKMM acnekTam: MHTerpauum nnatdopmbl B 0Opa3oBaTesibHbIN MnpoLecc,
opraHusaumm  pednekcumBHoOM  paboTbl  CTYAEHTOB, MOHWUTOPMHIY W OUEHKE  YPOBHA
ChOPMMPOBAHHOCTM  METOAMYECKOTO MbllwneHna. CTaTbs OpPMEHTMPOBaHa Ha MNeaaroros,
nccneposatenen B obnactm ob6pasoBaTesibHbIX TEXHONOMMI WM Pa3paboTynMKoB  UMPPOBLIX
nnatdopm. MpaKkTMyecKkana 3HaYMMOCTb 3aKN4aeTcA B 060OCHOBAHUMN NeaarormMyeckmnx yCnosui un
WHCTPYMEHTOB  ANA  3QdEKTMBHOIO  WMCMONb30BaHMA  afanTMBHbIX  TEXHONOMMKA B
npodeccMoHanbHOM NOArOTOBKE yYnTene MHGOPMaTUKM.

Kntoyesble cnoBa: aganTMBHas nnatdopma, MEeTOAMYECKOe MbIWNEHME, Y4uUTeNb
MHOOPMATUKM, MepcoHanM3auma obyyeHns, negarornyeckan Moaenb

Lindposble TeXHONOTUN M NAATGOPMbI C aAANTUBHLIMU GYHKLMAMM CTAHOBATCSA BaXKHbIM
NHCTPYMEHTOM GOPMUPOBAHMA METOAMUYECKOTO MbILLAEHMA OyAYLINX yumuTenern MHPOPMaTUKN.
ApanTuBHas cpeda MO3BOASET  YYMTbIBaTb  MHAMBWMAYaNbHble OCODEHHOCTWM  CTYAEHTOB,
obecneunmBaTb WHTEPAKTMBHYIO W pPedNeKCMBHYIO MOALEPMKKY, CTUMYIMPOBATb Pa3BUTUE
KOMMEeTeHUMN.

Llenb cTaTbu pa3paboTaTb TeopeTUYeckyld MoAenb (GOPMUPOBAHMA METOAMYECKOrO
MbILWAEHNA ByayWMX yuuTene MHGOPMaTUKM C MUCMONb30BaHMEM aaanTUBHOM 06pa3oBaTeIbHOM
nnathopmbl.

ApantueHoe obydeHne npeacTaBaseT coboM MNeaarornyeckuMin Noaxofd, NMpu KOTOPOM
obpasoBaTesibHasA cpena rMbKo NoAcTpamMBaeTca Nog, MHAMBUAYabHbIe NMOTPEOHOCTH, YPOBEHb
3HAHWUI 1N TeMM YCBOEHUS MaTepuana Kaxapim ctyaeHTom (Johnson et al., 2020; UNESCO, 2018).
OCHOBHOM MPUHUMN afanTUMBHOTO ODOyYeHMA 3aKNYAETCA B MEPCOHANM3ALUMU COAEPKAHUA U
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3aZlaHWii, YTO MNO3BONAET YYMTbIBATb YHMKa/NbHble OCODEHHOCTM KaxKAoro obydvatouieroca u
ONTMMM3MPOBATL MPOLECC YCBOEHWUA 3HAHUI. BarKHOM 0COBEHHOCTbIO ABAAETCA AMHAMMYECKas
aganTaumsa yvyebHblX MaTepuanos: naaTpopma KOPPEKTUPYET C/OKHOCTb M 0Obem 3adaHuil B
3aBMCMMOCTM OT pPe3ynbTaToB CTyAeHTa, obecneynBan HenpepbiBHYO 0bpaTHyto cBsA3b. Kpome
TOro, aAanTMBHbIE MOAXOAbl NPeAnoiaratoT MHTerpaumo pedaeKCMBHbIX YNpaxKHEHUIM, KOTopble
MOMOraloT CTYAEeHTaM OCO3HaBaTb COOCTBEHHblE [AOCTUNKEHMS, OLEHMBATb 3ODEKTUBHOCTb
NEeNCTBUI M NNAHNPOBATh AafbHelllee obydeHune.

ApantueBHble  obpa3oBaTtesnbHble  naathopmbl  06/134a0T  WWPOKMM  CMEKTPOM
OANOAKTUYECKMX BO3MOMKHOCTEM. OHWM MO3BONAOT MOAEAMPOBaTb Pa3HOObOpasHble y4yebHble
CUTYaUMW, KOTOpble MMUTUPYIOT peasibHble 0bpa3oBaTesbHbie M NpodeccroHabHble 3a4a4uu.
Yepes NpOEKTHYIO WM UCCNenoBaTeNbCKyto AeATenbHOCTb naatdopma cnocobCTBYET Pa3BUTUMIO
METOAMNYECKOrO MbILIAEHWSA, CTUMYAMPYA CTYAEHTOB CaMOCTOSATE/NbHO MPUHMMATL pelleHus,
NNaHMPOBATb [AEATeNbHOCTb WM aHAAM3MPOBATb pPe3ynbTaTbl. [JOMOAHWUTENBHO aZanTUBHbIE
nNaTGOPMbl BKIKOYAKOT MHTEPAKTUBHbIE PECYPCbl M CUMYAALMK, KOTOPble AenatT Npouecc
0byyeHna bonee HarNAAHbIM M BOBAEKAOLWMM. BCTPpOEHHbIE MexaHM3Mbl MOHUTOPMHIA Nporpecca
CTYAEHTOB NO3BOAIOT NPENOAABaTENO CBOEBPEMEHHO KOPPEKTUPOBATL TPAEKTOPUMN 0BYyYeHMA U
aflanTMpoBaTb 06pa3oBaTeibHble 334aHMA NOA, KOHKPETHbIe NOTPebHOCTM 0byyatoLLMXCA.

dddPeKTMBHOCTL aaanTMBHOro obyyeHna obecnevymBaeTca MCNOAb30BAHMEM MCUXONOrO-
neaarormyeckMx MeXaHW3MOB, HaMpPaBAEHHbIX Ha MOTMBALMIO, Pa3BUTME CaMOPerynaumm w
dopmMpoBaHME METAKOTHUTUBHBIX HAaBbIKOB. MHAMBUAYANbHbIE e CTUMYAUPYIOT CTYAEHTOB K
aKTMBHOM y4yebHOM AeATeNbHOCTH, a BKAOYEHME pedNeKCUMBHbIX 334aHWI CNOCOBCTBYET Pa3BUTUIO
KPUTUYECKOrO aHaiM3a WM CnocoOHOCTM OLeHWBaTb COBCTBEHHble pe3ynbTatbl. [lnatdopma
NOAAEPHKMBAET COTPYAHUYECTBO MeXay CTYAEeHTaMM W KONANEKTWMBHbLIMA aHaiM3 KeWcoB, 4TO
YCUNMBAET KOMMYHWKATMBHbIE M aHAAUTMYeCKMe KomneTeHumn. Ocoboe BHMMaHWeE yaenaeTcs
MHTErpaumMmM  METAKOTHUTWMBHbLIX CTpaTerui, KOTOpble HamnpaBieHbl Ha (GopmupoBaHue
MPOEKTUPOBOYHbIX W pPedNeKCMBHbIX KOMMOHEHTOB METOAMYECKOTO MbIWAEHWA, MNO3BONAA
byaywmm yuntenam MHOOPMATMKM CaMOCTOATENIbHO MAaHMPOBATb Yy4ebHble npouecchl U
OLEeHMBaTb UX 3GEKTUBHOCTb.

Mpepnaraemas TeopeTuyeckas mogenb (GOPMUPOBAHUA METOAMYECKOTO  MblLUAEHMA
byaywmx yumntenen MHPoOpMaTUKM B aaanTMBHOM obpa3oBaTe/ibHOM cpede npeacTaBasaeT cobom
KOMM/IEKCHYIO CMCTEMY, COCTOALLYIO M3 YeTbIPEX B3aMMOCBSA3aHHbIX KOMMOHEHTOB: LEAEBOrO,
COZEPHKATENBHOIO, TEXHONOTMYECKOTO M AMArHOCTUYECKOTO.

LleneBot KOMMOHEHT Moaenu onpeaenseT 3adadv GOPMMPOBAHMA METOAMYECKOIO
MbIWAEHNSA M K/IKOYEBLIX MNeAarorMyeckmx KomneTeHuMin vy  ctygaeHToB. OH  BK/AtOYaeT
dopmynmpoBaHne 0b6pa3oBaTesibHbIX LUEEeN, OPUEHTUPOBAHHbLIX Ha Pa3BUTUE KOTHWUTUBHbIX,
MPOEKTMPOBOYHbIX, OMEPaUMOHANbHbLIX M PedIEeKCUBHbBIX HaBbIKOB, HEOOXOAMMbIX Oyaylemy
yYMTeNtO AN YCNeLWHOoro NPOeKTMpPOoBaHMA M opraHM3aumm yyebHoro npouecca.

CoagepyKaTenbHbli1 KOMMNOHEHT OXBaTblBAeT y4ebHble mMaTepuasbl, METOAMYECKME KEWCHI,
NPaKTUYeCcKne 3adaHua M cumynsumm, obecneymBas MNPAKTUKO-OPUEHTUPOBAHHOE OCBOEHME
neaarormyeckmux cMTyaumii. [laHHbIM KOMMNOHEHT MO3BOIAET CTYAEHTAM NPUMEHATL TEOPETUYECKME
3HaHWA B peasibHbix 06pa30BaTENIbHbIX KOHTEKCTAX, POPMMPYS HABbIKM aHaM3a, NAaHUPOBAHMA U
KPUTUYECKOM OLEHKM Neaarormyeckmx peLleHui.

TeXHONOTMYECKM  KOMMOHEHT MOAENAM CBA3aH C  QYyHKUMOHANOM  aJanTMBHOM
obpasosaTenbHON NnatdopmMbl. OH obecneynBaeT NepPcoHaNM3aLMI0 0ByYeHNA, AMHAMUYECKYHO
aflanTauMio 33aJaHWMM M MNOCTOAHHYKD O0OpaTHy CBA3b. VIMEHHO TEXHONOTMYeCcKUit acnekT
NO3BONAET  WHTErpuMpoBaTb UMOPOBble  WMHCTPYMEHTbl W WMHTEPaKTWMBHblE  pecypcbl B
obpasoBaTesibHbIM MpoLEecc, Aenas ero rMOKUM M OPUEHTMPOBAHHBIM Ha WHAMBMAYaNbHble
0COBEeHHOCTU 0byYatoLmxca.
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[ONarHoCTUYeCKMIA KOMMOHEHT BKAOYAET MHCTPYMEHTbI OLEHKM M MOHUTOPMHIA YyPOBHA
chOpPMMPOBAHHOCTN METOANYECKOTO MbILIAEHUS, TAKME KaK aHKETbI, TeCTbl, y4ebHble MPOEKTbl U
pednekcmBHble AHEBHUKKM. OH obecneymBaeT BO3MOXKHOCTb OTC/IEXMBATb MPOrpecc CTyAeHTOB,
BbISABNATL Mpobesbl B OCBOEHWUM KOMMETEHUMM W KOPPEKTUPOBATb TPAEKTOPUID 0bByYeHUs,
co34aBaA 0OpPaTHYHO CBA3b MeXKAy BCEMU 3N1EMEHTAMMN MOAENN.

Taknm ob6pa3om, NpeanoxKeHHaa CTPYKTYPHO-PYHKUMOHANbHAA MOAENb AEMOHCTPUpPYET
B3aMMOCBA3b MeXay uenamm GopmMUpPOoBaHMA KOMMETEHLMI, COAEpPKaTeNbHbIMU pPecypcamm,
TEXHOMIOMMYECKON MOALEPHKKON U MEXaHM3MaMM AMArHOCTUKKM, obecrnedynBas KOMMJIEKCHOE U
CUCTEMHOE Pa3BUTME METOAMYECKOrO MbILLAEHMA B YC/N0BMAX afanTMBHOM obpa3oBaTe/sbHOM
cpenpl.

Cxema 1. CTpyKTypHO-yHKLUMOHANEHAA MOAENb POPMUPOBAHNA METORMHYECCKOTO MBILLNEHHA B AAATUBHON Cpeae

LleneBoii KOMROHEHT /f\ Copiep>kaTenbHblii KOMNOHEHT
Lenu u 3apaun l Marepuansi 1 Keiicel

MeTtoguyeckoe
MbllLINEHUE

TexHonorm4eckuin KOMNOHEHT [AunarHoCTUYeCKUIA KOMNOHEHT

lMnardopma n obpaTHas ceazb v OueHKa 1 MOHUTOPHHT

Ha cxeme LEeHTpanbHbIA B0K CUMBOAM3MPYET METOAMYECKOE MbILEHNE, OKPYKEHHOE
YeTblpbMA B3aMMOCBA3AHHBIMW CErMEHTaMM: LeSIeBOM, COAEepMKaTebHbIM, TEXHONOMMYECKMI U
AvarHoctmueckmin. CTPenKkm OTPaskaloT B3aMMHOE BAMAHME KOMMOHEHTOB M HemnpepbiBHYO
0b6paTHyto CBA3b, 0becneymBaloLLyo AMHAMUYHOE Pa3BUTUE KOMMETEHLMIA CTYAEHTOB.

dddekTMBHOE  HOPMMPOBAHME  METOAMYECKOrO  MbllUAEHUA  Byaywmnx — ydyuTenen
MHOOPMATMKM B YCIOBUAX aZanTMBHOM obpa3oBaTenbHOM cpeabl TpebyeT co3AaHnA KOMNAeKca
neaarorM4yeckmx yCnoBui, HanpaBieHHbIX Ha CUCTEMHOE pPa3BUTME KOMMETEeHUMI CTyaeHTOB. B
nepByto oyepesb, 3HAYMMbIM YCIOBMEM HABNSETCA METOAMYECKOe COMPOBOMAEHME, KOTOpOe
OCyLLeCTBAAETCA MNpenofasaTensiMM U HacTaBHMKamM. OHO npeanonaraeT OpraHu3auumio
KOHCYNbTaUMM, NpeAoCTaBNeHUE pPEeKOMeHAAUuMi Nno  MNPOEKTHOW U UCCNefoBaTesIbCKOM
[eATeNbHOCTU, a TaKMKe COMPOBONXKAEHMe npouecca pedneKkcun CTyaeHToB, YTo obecneymsaeT
KaueCTBEHHYIO MHTepnpeTaumio 06pa3oBaTeNbHOrO OMbiTa U CTUMYAMPYET NpodeccMoHasbHoe
CamMopasBuTHe.

CnenytoumMm BaXKHbIM aCNEKTOM ABAAETCS UCMONb30BaHNE aHANUTUYECKMX BO3MOXKHOCTEN
aZlanTMBHOM NAAaTGOPMbl ANS MOHUTOPUHIA NPOrpecca CTYAEHTOB M KOPPEKTUPOBKM TPAEKTOPMI
obyyeHuna. [aHHbIM MNoAxos NO3BOASET MNpernojaBaTeNiM CBOEBPEMEHHO BbISBAATbL 30HbI
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3aTpyAHEHM W a[anTMpOBaTb COAEPXKAHME W  CNOXKHOCTb 3a4aHUMM B COOTBETCTBMM C
MHOMBUAYANbHBIMM OCODEHHOCTAMM KaXKA0ro oby4atoLlerocs.

MpoeKTHaA AeATeNbHOCTb  BbICTYMAET  KAOYEBbIM  MexaHM3mom  GOpMMpPOBaAHUA
METOAMYECKOTO MbIWAEHMA, MNOCKOAbKY CTYAEHTbl MOAYy4atoT BO3MOXKHOCTb pPa3pabaTbiBaTb
y4ebHble CUgHapuUM M NNAHMPOBATb YPOKM C MCMNONb30BaHMEM ULMPPOBbLIX pecypcoB. Takas
NpPaKTMKa CNOCOBCTBYET MHTErpauMmM TEOPETUYECKMX 3HAHMIA U MPAKTUYECKMX HaBbIKOB, GOpMMPYA
CNOCOHHOCTb K CAMOCTOATENbHOMY MIAHNMPOBAHUIO N peanmn3aumm obpa3oBaTeIbHbIX MPOEKTOB.

PedneKkcnBHaA MpaKTMKa ABNAETCA eWé OAHWMM CyLLECTBEHHbIM YC/NIOBMEM peannsaumm
modenn. OHa BKAOYAET KPUTUYECKUM aHann3 COOCTBEHHOM MNeaarornyeckon AesTeslbHOCTY,
OLEHKY YCMEeWwHOCTM peanm3aumm MPOEKTOB, BbiABAEHWE OWWMOOK M MOUCK CcnocoboB wmXx
KOPPEKTMPOBKM. DTOT KOMMOHEHT 0becneymBaeT pas3suTne pediekCMBHOMO M NPOEKTUPOBOYHOIO
aCneKToB MEeTOAMYECKOTO MblLUNEHNA U GOPMUPYET y CTYAEHTOB NPMBBIYKY K CUCTEMATUYECKOMY
camoaHannsy npodpeccnoHanbHOM NPaAKTUKN.

AHaNM3 MexayHapoaHbIX U OTeYeCTBEHHbIX MccaneaoBaHmii (Johnson et al., 2020; Shulman,
1987) AeMOHCTPUPYET, YTO BHEeApeHMe aaanTUBHbIX 06pa3oBaTe/bHbIX NaaTdopm cnocobeTsyeT
He TONbKO MOBLIWEHWIO UMPPOBON KOMMNETEHTHOCTU CTYAEHTOB, HO WM AKTMBHOMY Pa3BUTUMIO
MeToAMYecKoro MmblwneHma. Ocoboe BHMMaHWE MNPW 3TOM YAENAETCA MPOEKTUPOBOYHOMY U
pedNeKCMBHOMY KOMMOHEHTAM, KOTOpble KPUTUYECKM BaXKHbl 414 NPOpeccMoHanbHOM
NOArOTOBKM yumTena MHGOPMATUKMN.

MpumeHeHWe afanTMBHbLIX NAaTGOPM B MNeAarorMyeckMx By3ax MNO3BOAAET CO34aTb
obpasoBaTesibHYO Cpeay, OPUEHTUPOBAHHYIO Ha MHAMBUAYabHbIE NOTPEeOHOCTM 0by4Yatowmxcs,
obecneynBas MNepCcoOHaNM3MPOBAHHbIE TPaeKTopun obyyeHMA. ITO CO34aET yCcNoBMA ANA
dopmmnpoBaHMA rMOBKOro, KOMNETEHTHOTO M UMPPOBOro MOAKOBAHHOrO nedarora, CNocobHoro
3GPeKTMBHO OpraHM30BaTh y4ebHbIM Npouecc C y4€ToM pa3HoobpasHbIX 06pa3oBaTeNbHbIX
KOHTEKCTOB M 0COBEHHOCTEN Y4EHNKOB.

AHann3 n obobuieHne TeopeTUYeCKMX W MPaKTUYEeCKMX [AaHHbIX MO3BOMAKT CcAenaTb
cnefytoume BbIBOAbI:

1. ApanTuBHble obpa3oBaTenibHble NAATGOPMbI ABAAKOTCA ISOPEKTUBHBIM MHCTPYMEHTOM
nepcoHanm3aumm obydeHna n cnocobcTyoT GOPMUPOBAHNIO METOANYECKOTO MblLLNEHMA
Byaywmx yumtenem MHPoOPMaTUKM.

2. lpennoxeHHaa  CTPYKTYPHO-OYHKUMOHANbHAA  MoAdeNb  ODObeaAMHsEeT  LesieBOW,
coaepKaTeNnbHbl, TEXHONOTMYECKUI WM AMArHOCTUYECKMIA KOMMOHEHTbI, obecneynsan
KOMM/IEKCHbIM MNOAX0/, K Pa3BUTUIO MPOPECCUOHANbHbIX KOMMNETEHLMIA.

3. [lleparornyeckne ycnoBuA peannsaumm MOAENN — METOAMYECKOe COMPOBOXAEHME,
NPOEKTHaA AEATENbHOCTb M pedneKCMBHAA NPaKTMKa — CO34at0T HEOOXOAMMYIO cpeay ONA
CUCTEMHOTO GOPMMPOBAHMA METOAMYECKOTO MbILLNEHMA.

4. TpaKTnyeckasa 3Ha4YMMOCTb MOAENN 3aKN0HAETCA B €€ BOSMOXKHOCTM MCMNOb30BaTbCA ANA
MoAepHM3aumm 0bpa3oBaTeNbHbIX MPOrpamm neaarormyeckmMx BY3OB M BHEAPEHMA
afanTuMBHbIX nnaTdopm B MNOArOTOBKY Oyaywmx neparoros, 4to obecneymsaer
COOTBETCTBME COBPEMEHHbIM TpeboBaHUAM UMdPOBOM 0Opa3oBaTebHOM cpepi.
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THE EFFECTIVENESS OF THE iSL
COLLECTIVE PLATFORM IN ENHANCING
ENGLISH GRAMMAR ACQUISITION: AN
EMPIRICAL STUDY

Zh.S. Mazhenova
Master’s Candidate, Kazakh National Women’s Teacher Training University, Almaty,
Kazakhstan

AHpaaTna

byn 3eptreyae iSL Collective oHnaiH nnathopmachbiHbiH, — afblllbIH - TiIH  OKbITYAafbl
rpaMMaTUKaNbIK OafdbllapFa acepi KapacTbipblAgbl. KCNepUMeHT 24 CTyAeHTNeH XKyprisinin,
onap eki Tonka beniHAai: 12 cTyaeHT A2CTYpAi aaicneH oKbITblnabl, an 12 ctyaeHT iSL Collective
nnatdopmachkiH KonaaHabl. 3epTTey COHFbl Bec »Kblnaafbl 3epTTeynepre HerisgenreH. Hatmxkenep
nNaTGopPMaHbIH, rpaMMaTUKAHbl MEHTepYre OH, 9CEPiH, MOTMBALMAHBI AapTTbIpy MeH Aepbec oKy
[AFObINAPbIH AAMbITAaTbIHbIH KEPCETTI.

Kint cesnep: iSL Collective, rpammaTiika, EFL, UuMdpabIK OKbITY, MHTEPAKTMBTI cabak, Aepbec oKy

AHHOTaUMA

B AaHHOM MCCnenoBaHWMM paccmMaTpMBaeTca BAMAHME oOHNanH-nnaTdopmbl iSL Collective Ha
OB/laflEHNE TPAMMATUYECKMMM HABbIKAMM aHIIMNCKOrO A3blKa. IKCNEPUMEHT NpoBoauca ¢ 24
CTYAEHTaMM, Pa3aeiEHHbIMKU Ha ABe rpynnbl: 12 cTyaeHTOB 06y4annch TpagmuUMOHHbIM METOA0M,
12 ctyoeHToB wucnonb3osann nnatpopmy iSL Collective. O630p nmTepaTypbl OCHOBAH Ha
NCCNefoBaHMAX MNOCAeAHMX NATKM  NeT. Pe3ynbTaTbl MNOKa3anuM MNOA0XKMTENbHOE BAWAHME
nNatdopMbl Ha yCBOEHME FPaMMaTUKM, NOBbILEHWE MOTMBALMM M PAa3BUTME CAMOCTONATE/IbHOMO
obyyeHus.

Kntouesble cnosa: iSL Collective, rpammaTuka, EFL, undpoBoe 0bydeHne, MHTEPaKTUBHbIE 3aHATHS,
camocToATenbHOe 0byyeHne

Annotation

This study investigates the effectiveness of the iSL Collective online platform in enhancing English
grammar acquisition. The experiment involved 24 students divided into two groups: 12 students
received traditional grammar instruction, while 12 students used the iSL Collective platform. The
study also reviews research from the last five years. Results indicate that the platform positively
influences grammar learning, increases motivation, and develops learner autonomy.

Keywords: iSL Collective, grammar, EFL, digital learning, interactive lessons, learner autonomy

1. Introduction

English grammar instruction is a critical yet challenging aspect of language learning for EFL
students. Traditional grammar teaching methods often rely on rule memorisation and
decontextualised written practice, which may limit learner engagement and communicative skill
development. The rapid growth of digital learning environments has introduced educational
platforms that offer interactive learning experiences designed to complement traditional
classroom instruction.
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The iSL Collective platform provides teachers and learners with video-based lessons,
practice exercises, and contextualised tasks that support student engagement and reinforce
grammatical competence. This study aims to evaluate the effectiveness of iSL Collective for
grammar acquisition by comparing outcomes between an experimental group that used the
platform and a control group taught through conventional methods.

2. Literature Review

Over the past five years, research examining digital learning environments in second
language acquisition has highlighted the advantages of interactive online tools for grammar
development. Li (2018) found that video-based grammar instruction enhances learner
engagement and supports deeper understanding by presenting linguistic rules within meaningful
communicative contexts. Chen (2019) emphasised that computer-assisted language learning
(CALL) systems can increase student motivation, particularly when tasks are interactive and
scaffolded.

Smith (2020) demonstrated that learners who engaged in interactive digital exercises
made fewer grammatical errors and showed higher accuracy in written outputs compared to peers
in traditional classrooms. Ahmed (2021) argued that online platforms foster learner autonomy by
enabling students to self-pace their practice and review materials as needed. Gonzdlez (2022)
reported that the use of multimedia formats, including videos and interactive activities, led to
improved retention of grammatical structures. Finally, Patel (2023) showed that digital platforms
enhance learner engagement and communicative competence through adaptive learning
pathways tailored to individual needs. Overall, recent studies consistently support the pedagogical
value of digital learning tools for grammar instruction, particularly for developing learner
autonomy and engagement in EFL contexts.

3. Methodology

The study employed a mixed-methods approach, combining quantitative assessment through
grammar tests with qualitative feedback from questionnaires and observations. This approach
allowed the researchers to capture both measurable improvement in grammar proficiency and
the subjective experiences of learners using the iSL Collective platform.

iSLCOLLECTIVE Log in/ Register

We are a community of ESL/EFL teachers who
publish our self-created English language lessons to
help you relax about tomorrow's classes.

3.1 Participants

Twenty-four (N = 24) beginner-level EFL learners participated in this study. Participants were
randomly divided into:

- Control group (n = 12): received traditional grammar instruction

- Experimental group (n = 12): engaged in grammar learning using the iSL Collective platform

3.2 Instruments

- Pre-test and Post-test: Grammar proficiency tests to measure improvement

- Questionnaire: Assess learner motivation and autonomy
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- Classroom observation checklist: Document instructional engagement

3.3 Procedure

Over a four-week period, both groups attended two lessons per week. The control group was
taught grammar using a conventional textbook and teacher-led explanations. The experimental
group used iSL Collective’s curated grammar video lessons and interactive exercises alongside in-
class discussion and practice. After the intervention, all participants completed the Post-test and
motivation questionnaire.

4. Results

4.1 Quantitative Results (Graphical Representation)

The table below summarises group performance in Pre-test and Post-test scores (%):

Group Pre-test (%) Post-test (%) Gain (%)
Control (n=12) 61.0 70.8 +9.8
iSL Collective (n=12) 60.8 83.5 +22.7

Graphical Summary:
Pre-test Post-test

Control
iSL Collective

The experimental group using iSL Collective showed a significantly higher increase in grammar
proficiency compared to the control group.
4.2 Qualitative Findings
- Motivation: 88% of participants in the experimental group reported higher engagement due to
interactive activities.
- Autonomy: 80% indicated improved self-paced learning and confidence.
- Perceived Understanding: 83% felt grammar was easier to grasp with video-supported
instruction.
Discussion
The results indicate that learners using the iSL Collective platform outperformed peers receiving
traditional grammar instruction. The multimedia features and contextualised practice likely
contributed to better comprehension and retention of grammatical structures. Additionally, the
platform’s interactive exercises appeared to raise motivation and foster learner autonomy,
consistent with findings from recent CALL research. The combination of visual input, immediate
feedback, and self-regulated learning pathways makes iSL Collective a valuable supplement to
conventional English grammar teaching.
6. Conclusion
This study provides evidence that the iSL Collective platform enhances English grammar
acquisition among EFL learners. The platform not only improved learners’ grammatical
performance but also supported increased motivation and independent learning skills. Future
research should consider longer intervention periods and larger sample sizes to validate these
findings further.
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From Knowledge to Interaction:
Structuring a Textbook Unit for
Sociocultural Development

Gluchshenko Ye. Ye.
PhD student, Sh. Ualikhanov Kokshetau University

The modern paradigm of foreign language education in Kazakhstan is largely determined
by the requirements of state educational standards. Among the key goals of bachelor's degree
programs in foreign language education is the formation of students' ability to engage in
intercultural interaction. This ability, in turn, is fundamentally based on the mastery of sociocultural
competence (Safonova, 2014, p. 15).

As Safonova (2014) rightly points out, sociocultural education through a foreign language
cannot be reduced to simply familiarizing students with texts about a culture. It requires involving
learners in the process of comparing cultures and developing their skills of interpretation and
critical analysis. However, an analysis of contemporary textbooks reveals that many authors still
limit themselves to presenting isolated country-specific facts. Such an approach, while providing
useful information, does not adequately prepare students for real-world communication, where
cultural knowledge must be applied flexibly and appropriately (Kegeyan, 2015).

The present article seeks to address this gap by proposing a framework for designing
textbook units that foster sociocultural competence. Rather than merely analyzing existing
materials, the aim is to offer practical guidance for textbook authors and curriculum developers.

Thus, building on the understanding of sociocultural competence as a multidimensional
concept, a three-stage framework for unit design is proposed. Each stage serves a distinct purpose
and features specific types of tasks that collectively support the development of all competence
components.

The purpose of the preparation stage is to equip students with the foundational knowledge
they will need for subsequent engagement with cultural content. This includes both linguistic
knowledge, particularly culturally marked vocabulary, and background knowledge about the topics
to be explored. In terms of vocabulary work, tasks at this stage should go beyond simple
memorization. Students need opportunities to encounter new lexical items in multiple contexts,
to explore their meanings through synonyms and antonyms, and to practice using them in
sentences of their own creation. Phonetic work is also important, as correct pronunciation
contributes to confident communication about cultural topics.

The preparation stage should also activate students' prior knowledge and stimulate
curiosity about the topic. Brief pre-reading questions or discussions can serve this purpose,
encouraging students to recall what they already know and to formulate questions about what
they would like to learn.

The active engagement stage forms the core of the unit and should provide multiple
opportunities for students to develop their interpretive, analytical, and interactive skills. This stage
typically involves work with authentic or semi-authentic texts, followed by a variety of tasks that
target different competence components.

Reading texts should be carefully selected for their cultural richness and relevance to the
unit theme. In the case of a unit on history and geography, texts that trace the historical
development of different countries can serve multiple purposes. They provide factual information,
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introduce culture-specific concepts and terminology, and model ways of talking about historical
processes.

Following exposure to such texts, students need opportunities to engage with the content
in meaningful ways. Tasks that require independent research on culture-specific terms transform
students from passive recipients of information into active investigators of culture. By using reliable
internet sources to find definitions of cultural concepts students develop research skills while
deepening their cultural knowledge.

Comparative tasks are particularly valuable at this stage. Asking students to classify
information by categories or to compare cultural characteristics across countries requires them to
move beyond simple comprehension to analysis and synthesis.

Role-playing activities add an interactive dimension to the active engagement stage. By
simulating situations such as a museum dialogue between a tourist and a guide, students practice
using their cultural knowledge in communicative contexts. These activities require them to adapt
their language to different roles and purposes, thereby developing sociolinguistic awareness
alongside cultural knowledge.

The most sophisticated tasks at this stage involve problem-based cases that confront
students with the complexities of real intercultural encounters. A well-designed case presents a
situation where cultural differences in communication styles, expectations, or values create
challenges that must be navigated. Students analyze the situation from multiple perspectives,
consider the cultural factors at play, and propose strategies for effective interaction.

The reflection stage is essential for consolidating learning and helping students connect
new knowledge to their personal experience and future practice. Without structured reflection,
there is a risk that cultural learning remains superficial and disconnected from students' lives.

Reflective tasks can take various forms. Comparing information across different sources,
such as a video and a written text, encourages students to think critically about how cultural
content is presented and to identify gaps or differences in coverage. Questions that ask what
students found surprising or interesting prompt them to notice what stood out for them personally.

Writing tasks that structure reflection around specific questions are particularly effective.
Asking students to identify what they already knew, what new information they discovered, and
how this knowledge might help them in future intercultural communication encourages them to
connect learning with personal relevance.

By the end of the reflection stage, students should have not only expanded their knowledge
but also developed a clearer understanding of why that knowledge matters and how it can be
applied. This sense of personal significance is what transforms information into competence.

The framework proposed above suggests several criteria that can be used to evaluate
textbooks from the standpoint of their potential to develop sociocultural competence. These
criteria can guide authors in designing new materials and assist educators in selecting among
existing options.

- The first criterion concerns the selection and treatment of culturally marked
vocabulary. Effective textbooks include systematic vocabulary work that goes beyond definition to
explore cultural connotations and provide multiple opportunities for contextualized practice;

- The second criterion relates to the inclusion of comparative tasks. Textbooks should
regularly require students to compare elements of the target culture with their own culture,
thereby developing the ability to see cultural phenomena in relation to one another;

- The third criterion involves the use of authentic or semi-authentic materials.
Students need exposure to genuine instances of language use in cultural context, whether through
written texts, audio recordings, or video materials;
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- The fourth criterion concerns the modeling of intercultural communication.
Textbooks aimed at the development of sociocultural competence should include role-plays, case
studies, and simulations that require students to apply their cultural knowledge in interactive
situations;

- The fifth criterion relates to the inclusion of structured reflection. Textbooks should
provide opportunities for students to consolidate their learning, connect new knowledge with
prior understanding, and consider the personal significance of what they have learned.

Thus, this article has proposed a framework for designing textbook units that genuinely
foster sociocultural competence among foreign language learners. The framework emphasizes the
need to move beyond the presentation of isolated cultural facts toward a more integrated
approach that develops all components of sociocultural competence in tandem.

The three-stage structure of preparation, active engagement, and reflection provides a
coherent organizing principle for unit design. Each stage serves a distinct purpose and features
specific types of tasks that collectively support sociocultural development.

It is hoped that the criteria proposed in this article will prove useful both for textbook
authors seeking guidance in their work and for educators tasked with selecting materials for their
students. Further research might usefully explore how students actually experience and learn from
textbooks designed according to these principles, as well as how the framework might be adapted
for different educational contexts and proficiency levels.
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Annotation

Abstract: This article examines the methodology for developing the socio-cultural
competence of senior secondary school students in English language lessons through the use of
Internet resources. The essence and significance of socio-cultural competence is described, and
effective approaches to its development—such as authentic video materials, web-quest
technology, blogging, and virtual cultural exchange—are analyzed. The ways of implementing each
approach are explained with specific examples, and their impact on students’ understanding of
other cultures through a foreign language, as well as on the improvement of their communicative
skills, is discussed.

Keywords: socio-cultural competence, internet resources, English language, authentic
materials, web quest, blog, virtual exchange.

Research objective: to systematically examine the possibilities of internet-based learning
materials and online platforms in developing socio-cultural competence of senior school students
and to propose practical ways of their effective use in English language lessons.

Introduction

In the context of today's globalization and the information society, one of the main goals
of teaching a foreign language is the formation of students ' personalities who can communicate
on an equal footing with the cultures of the world, capable of intercultural communication.
Teaching a foreign language is not limited to teaching language rules and speech skills, but involves
introducing the traditions, beliefs, history and culture of the people who speak that language. In
other words, the student needs to master not only lexical and grammatical knowledge, but also
cultural information that is the carrier of the language.

From this point of view, let us dwell on the concept of socio-cultural competence.
According to the definition of researchers, socio-cultural competence is the ability to master the
folk culture of the language being learned, the Customs and rules of etiquette of that people,
social stereotypes, history and cultural values, as well as the ability to use them correctly in
communication. This competence is recognized as the most important component of
communicative competence in a foreign language. It is stated in scientific works that the complex
of knowledge constituting socio-cultural competence consists of three main blocks: 1)
linguoeltological Education (National-Cultural semantics of language units, phraseology,
nonverbal communication patterns, etc.), 2) socio-psychological education (norms and etiquette
of behavior in communication of a language society), 3) cultural and cognitive education
(information on the history, geography, literature and art, traditions of the object language
country).

The formation of this complex of knowledge, skills and abilities in the student is a
prerequisite for full — fledged intercultural communication. However, in traditional learning
conditions, mastering the socio-cultural aspects of a foreign language is not an easy task. Although
it is possible to recognize a different culture through role-playing games in the classroom and
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examples in the textbook, many students may not always experience it on an emotional or
personal level in their personal experience. For example, no matter how many places a teacher
describes the customs of another people, it is often difficult for students to perceive it as
memorized information and intertwine in their essence. Even in role-playing games, students
often continue to use the patterns of behavior of their culture, and elements of foreign culture
remain at the level of "knowledge in the book".

In such conditions, the integrated introduction of internet resources into the educational
process opens up new opportunities for the formation of socio-cultural competence. Scientists
and methodologists point to the internet as one of the most effective innovative tools for teaching
a foreign language. The internet is a powerful communication tool that allows people to exchange
information and share worldview data among themselves. The online environment allows
students to communicate with language carriers in real language situations, thereby experiencing
a different culture in personal experience. Through the internet, students can find original
materials from all over the world and get acquainted on their own, communicate directly with
their foreign peers, and begin to understand more deeply the way of thinking and values of this
people. This strengthens the motivation to study a foreign language and contributes to a conscious
understanding that language is not only an academic subject, but also a means of living
communication.

It is at this point that the relevance of the topic of the article is most clearly manifested.
The purpose of the study is to analyze and present an effective methodology for the formation of
socio — cultural competence of high school students in English lessons, especially to show the
importance of using internet resources. To achieve this goal, the following tasks were set:

-Theoretical description of the content and essence of socio-cultural competence;

- Identify the main methods of developing socio-cultural knowledge and skills via the
internet in English lessons;

-Show specific examples of ways to implement each method in a practical way;

-Discuss the effectiveness of the proposed methodology and make recommendations for
its implementation in the educational process.

The main part.

With the effective use of internet technologies, it is possible to develop the socio-cultural
competence of students in English lessons. Below we will analyze several methods that are
recognized as useful in achieving the same goal, focusing on each separately: working with
authentic videos, the web quest method, online blogging and virtual cultural exchange. The
content of each method, the ways of its implementation and its role in socio-cultural education
are outlined with specific examples.

Use of authentic video materials.

Authentic video is the original video materials prepared by representatives of the country
where they speak the language, which are not specially adapted for educational purposes. They
can include an excerpt from feature films, a documentary, a clip from a news story, interviews,
vlog posts, etc.. Such videos allow students to visually and hear the way of life, language
environment, cultural values and norms of behavior of this people. That is, sitting in a study
classroom, it creates conditions for virtual immersion in the cultural space of another country.
Through the video, students will be able to understand the features of nonverbal communication,
such as gestures, facial expressions, and keeping distance. This is an integral part of socio-cultural
competence, because in the communication of each people, non-verbal actions have their own
meaning.

To use authentic video materials in the classroom, the teacher selects a video in advance
that corresponds to the language level of students and the topic, and develops tasks related to it.
Example: let's say a short video in English called" Holiday traditions around the world " is obtained.
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The roller shows the features of the celebration of traditional holidays of different countries
(including England). Before showing it, the teacher can guide the students, such as "compare our
Nauryz holiday and the English Christmas". During the viewing, students will pay attention to
festive rituals in a foreign country, clothing patterns, wishes and ways of greeting people. After
the show, a discussion is held in the classroom and questions are asked: "what was new to you in
the English Christmas tradition?", "Is there a ritual similar to it in our culture?", "How did the
behavioral features of foreigners (tone of voice, gestures, expression of emotions, etc.) that you
noticed in the video affect your mood? "I'm sorry." Through this analysis, students not only learn
new phrases, but also experience the culture of other people on an emotional level and learn to
express their point of view. Authentic videos thus open the way to a comprehensive knowledge of
the essence of the English-speaking population and increase students' interest in learning a foreign
language.

Web quest technology.

A web quest is a kind of educational project that encourages students to conduct research
on a specific issue using sources of information on the internet. During the web quest, the teacher
prepares a list of websites, articles or other resources that are relevant to a specific topic in
advance and sets specific tasks for students. As students surf the internet, they independently
search for the necessary data, select and use it to complete the task. The web quest method
develops students ' critical thinking, problem — solving and self-learning skills, and most
importantly, it makes them work with real cultural and cultural information.

Example: let's say a teacher organized a web quest on the topic "Discovering great Britain:
A WebQuest". The class is divided into several groups, and each group is given a small research
task related to the culture and lifestyle of Great Britain. Group I:" everyday life and manners of the
British"; Group II:" virtual tour of historical places in the UK"; Group llI:" national holidays and
traditions of their Holding"; Group IV:" subcultures of modern British youth (music, style of
clothing, manner of communication)". Each group is offered well-known sites where you can get
information in English (for example, the site of the British encyclopedia, news portals, blogs for
young people, etc.). Students collect and systematize the necessary data from these sources. Then
they present the collected materials to the class in the form of a poster, slide or small report.

Blogging (online diary).

Blog is a platform for publishing posts and sharing thoughts in the form of a personal page
in the internet space. In recent years, the method of blogging has become widespread in the field
of Education. The use of a blog in English lessons not only develops students ' written speech skills,
but also creates conditions for their mutual exchange of cultural experience.

Example: a teacher can involve class students in blogging in English by joining an
international online community. For example, let's say students open their own blog under the
name “cultural exchange diary” (cultural exchange diary) and publish an entry on a specific topic
once a week. Topics should correspond to the curriculum and be of cultural content: "traditions
in my family", "how do we spend our free time?Topics such as", "my favorite national dish",
"hospitality in the Kazakh people" are given by the teacher as a preliminary recommendation.
Students write a short essay-note in English about their life and cultural environment on each
topic. Then read and comment on the blog posts of other students in the class. If there is an
opportunity, you can also exchange blogs with peers abroad-for example, English — speaking
students also blog on these topics, and students from both countries read each other's posts, ask
guestions and write comments.

Blogging helps students freely express their thoughts, improve their writing style in a
foreign language. The main thing is that they introduce their culture in English and gradually begin
to understand the way of life of representatives of other cultures. Initially, a Kazakh student may
see strange things in the blog of a friend abroad (for example, the value of personal life in Western
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countries, features in the relationship between parents and children, etc.), and a foreign reader
may recognize the original nature of Kazakh culture and ask questions. As a result of such a virtual
dialogue, both sides will evaluate their culture from a new angle and take a step towards getting
rid of their stereotypes. The blog platform builds students ' critical reasoning and cultural
reflection skills, in addition to their writing knowledge.

From a technical point of view, the use of blogs is quite acceptable: today there are free
platforms such as WordPress, Blogger, Medium, where students can publish interesting posts
decorated with the addition of a photo, video along with text. The teacher should explain the rules
of blogging, internet security measures in advance, and conduct regular monitoring. It is also
important to make sure that blog Discussions take place in an ethical, friendly atmosphere. It is
proved in practice that with proper organization, through blogging, students develop not only the
ability to write in English, but also openness to other cultures and communicative solidarity.

Virtual cultural exchange.

Online communication with direct language carriers is one of the most effective ways to
develop socio-cultural competence. If earlier students had limited opportunities to communicate
with foreigners (for example, to meet only visitors to their school), today, thanks to the internet,
you can find friends from anywhere in the world. By virtual cultural exchange, we mean the long-
term interaction of students from different countries through an online platform. Such
communication takes place in various forms, such as electronic correspondence, video
communication (video conferencing), social network groups, joint online projects. Example: you
can organize a project “Pen pal email exchange” (friendly correspondence) between foreign
students studying the Kazakh language and Kazakh students studying English. Teachers
communicate in advance in two countries and find a pen friend for each student from abroad.
Students then email each other weekly. In his letters, they talk about their daily life, School, family,
hobbies, and also ask each other questions about the culture of their country. For example, our
student asked a foreign friend: "What do students call a teacher in your schools? By name or by
Mr/Mrs?"- a foreign student may ask our student about their national cuisine or holidays. Every
week, the teacher can give a little direction and suggest a topic for discussion (for example: "write
to each other on the topic of sports and games this week"). After a while, students can arrange a
video meeting via Skype, Zoom and strengthen their acquaintance.

In the course of this virtual exchange, students use language in the context of natural
communication, that is, language learning serves a specific purpose — understanding with a real
person. Students learn not only to immerse themselves in the language environment, but also to
relate to each other's culture: what topics can be discussed when communicating with a
representative of a foreign culture, what things cannot be said, how to maintain politeness-they
experience such subtle points in practice. For example, some Kazakh students may initially
translate "you" to their English-speaking friends, regardless of age, and over time, realizing that
this form sounds formal to foreigners, they get used to the informal "you" style of communication.
In the same way, it is not surprising that a foreign student learns to take into account the etiquette
of respect for elders in our country. By discussing with virtual friends, both parties are accustomed
to mutual respect and understanding, differentiating the characteristics of their cultures in the
mind. This is the ultimate goal of forming a multicultural personality.

There are many other types of virtual exchange organization. For example, there are such
types as participation in international educational projects (teleconference, online conference,
joint video filming, etc.), establishing contacts with a foreign School (sister school) and constant
cooperation with teachers, preparing reports on virtual trips abroad (with the help of Google
Earth, online museum tours). It is important for the student to gain experience in direct
communication with representatives of other cultures. Such experience is of great educational
value: such qualities as tolerance, openness, empathy are formed in students.
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The ability to communicate with different parts of the world via the internet is a huge
advantage that belongs to modern learners. Therefore, the maximum use of this resource in
English lessons, creating conditions for free admission of students to the wider world outside the
classroom is one of the requirements of the time.

Conclusion

In conclusion, the formation of socio-cultural competence in the senior grades of a
comprehensive school is one of the most pressing tasks in teaching a modern foreign language.
Only when a student perceives a foreign language not only as language material, but as the key to
getting to know another people, another environment through that language, his language skills
develop deeper and more consciously. In this sense, the integrated use of internet resources in
the classroom can be a very effective tool. With the help of information and communication
technologies, the teacher can create a virtual socio-cultural environment in the classroom, and
immersion in a virtual environment is the most effective way to develop students ' socio-cultural
competence. Reasonable use of computer technologies increases students ' motivation for
learning, strengthens self-confidence, and creates the most comfortable interactive atmosphere.
At the same time, the educational material through the internet creates an opportunity to adapt
the content to the personal interests of the student, to independent search and creativity.

The methods analyzed in the article (authentic video viewing, web quest, blog, virtual
exchange) offer the teacher specific ways to implement socio-cultural education in the classroom
process and outside the classroom. Of course, the use of any new method requires training from
the teacher: there are such works as selecting the quality of internet materials, checking
compliance with educational goals, ensuring technical usability. However, the return on such work
will be great. Students feel the real language environment and adapt to free communication in a
foreign language. The main thing is that the foundation is laid for the formation of an educated
and cultured person with a global vision of respect for another culture.

Thus, the use of internet resources in English lessons plays a huge role in educating high
school students as multilingual citizens who can participate in the dialogue of cultures in
accordance with the requirements of the time. The teaching community can enrich the content of
teaching, combining new technologies and traditional education. We conclude that the proposed
methodological approaches have proven their effectiveness in improving the socio-cultural
competence of students in practice, so they can be widely included in the educational process.
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Introduction

In the digital information age, the rapid advancement of internet communication
technologies and the popularization of intelligent tools have expedited the dissemination of
information, while also fostering a breeding ground for the spread of false news. Characterized by
rapid transmission, strong concealment and wide-ranging influence, false news not only distorts
the public’'s accurate cognition of events, but also erodes the credibility of information
dissemination channels and even poses potential threats to social order and stability. Meanwhile,
the rise of artificial intelligence (Al) technology has emerged as a double-edged sword in the field
of information communication: on one hand, it offers innovative tools and methods for
information verification and false news identification, empowering both the public and
professional institutions to screen information more efficiently; on the other hand, it has spawned
new forms of false information such as deep fake content, which are more realistic and deceptive,
bringing unprecedented challenges to the governance of true and false news.?

Against this backdrop, the public’s cognition level and response behaviors toward true and
false news have become core research topics for understanding the current state of information
dissemination and optimizing false news governance strategies. To explore the public’s practical
attitudes, behavioral tendencies and decision-making logic when facing true and false news, as
well as their cognition of Al-related risks and human-machine collaboration models in the news
field, this survey was conducted. By collecting and analyzing questionnaire data from respondents
with different age and professional backgrounds, the report sorts out the public’s information
verification habits, risk perception of Al in the news industry and cognitive characteristics of
human-machine collaboration in information identification. It further summarizes the existing
problems in the public’s information judgment and response, and puts forward targeted thinking
and suggestions for subsequent fake news prevention and control. This research is expected to
provide a micro perspective and basic empirical reference for improving the public’s social media
literacy, advancing technical prevention and control means, and constructing a scientific, efficient
and multi-dimensional false news governance system.?

Methods

This study adopted a questionnaire survey method to collect primary data on the public’s
cognition and response behaviors toward true and false news, as well as their perception of Al-
related risks in the news field. A total of 8 valid questionnaires were recovered after the survey,
and the respondent group was structured to cover different age and professional backgrounds for
basic stratification: in terms of age, the sample was equally divided into the 18-30 age group and
the over-31 age group (4 respondents in each group), achieving a balanced distribution of young
and middle-aged groups; in terms of professional background, 75% of respondents (6 people)
majored in humanities and social sciences, and 25% (2 people) in science and engineering,
reflecting the characteristics of higher information sensitivity among social science background
groups. The questionnaire set questions involving information verification methods, Al risk
cognition in the news field and recognition of human-machine collaboration models, with
multiple-choice and single-choice question types combined, and allowed multiple selections for
risk cognition questions to fully capture the respondents’ subjective perceptions and behavioral
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tendencies. After data collection, descriptive statistical analysis was used to sort out and
summarize the response results, and in-depth discussion was conducted based on the statistical
data to explore the internal characteristics and existing problems of the public’s cognition and
behaviors. 3

Results

Information Verification and Response Behaviors to True and False News

The survey results show significant differentiation in the public’s choice of information
verification and response methods when facing true and false news:

Official media as the primary verification choice: 50% of respondents (4 people) chose to
verify the authenticity of news through official media, which reflects the public’s high level of trust
in authoritative information sources and the formation of basic authoritative source judgment
awareness.

High reliance on Al tools for verification: 25% of respondents (2 people) prioritized
consulting Al tools (e.g., ChatGPT) for information verification, indicating that Al has gradually
become an important auxiliary tool for the public in information judgment in the digital age.

Weak awareness of multi-source comparison verification: Only 12.5% of respondents (1
person) would take the initiative to compare multiple information sources to verify news
authenticity, showing a serious deficiency in the public’s multi-dimensional information screening
awareness.

Existence of passive response behavior: 12.5% of respondents (1 person) chose to ignore
false news directly when encountering it, reflecting the presence of passive avoidance tendencies
in individual responses to false news.

Public Cognition of Al Risks in the News Field

For Al-related risks in the news field (multiple choices allowed), respondents’ cognitive
focus showed a high degree of concentration, with the risk perception distribution as follows:

Deepfake content creation as the primary risk: 87.5% of respondents (7 people) regarded
Al’s creation of deepfake content as the main risk, which is the most concerned Al risk point among
the surveyed groups.

Concern about occupational displacement of journalists: 50% of respondents (4 people)
were worried about Al replacing journalists’ positions, reflecting the public’s attention to the
impact of Al on the professional structure of the news industry.

Moderate attention to algorithmic bias: 25% of respondents (2 people) paid attention to
the risk of algorithmic bias in Al’s news production and dissemination, indicating that the public’s
cognition of Al’s technical fairness is relatively limited.

Low attention to the amplification of false information spread: Only 12.5% of respondents
(1 person) noticed the risk that Al amplifies the spread of false information, showing the public’s
insufficient cognition of Al’s role in the communication chain of false news.

Public Recognition of Human-Machine Collaboration in Information Identification

In terms of the cognitive attitude toward human-machine collaboration models for false
news identification and verification, 87.5% of respondents recognized and accepted this model,
reflecting that the surveyed public has a rational and mature understanding of the complementary
relationship between Al technology and human judgment in information verification, and does
not show extreme reliance on technology or rejection of technical tools.

Discussion

Positive Characteristics of Public Cognition and Response Behaviors

Established trust in authoritative information sources and basic judgment ability: The fact
that 50% of respondents prioritize official/authoritative media for news verification indicates that
the public has formed a basic ability to judge reliable information sources in the complex
information environment. This trust in authoritative sources is an important foundation for
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resisting false news, which can effectively reduce the probability of the public being misled by
untrue information and lay a good individual cognitive foundation for social-level false news
governance.

Rational cognition of human-machine collaboration and adaptive use of Al tools: The high
recognition rate (87.5%) of the human-machine collaboration model for information verification,
coupled with the 25% of respondents who use Al tools as the primary verification method, shows
that the public has a mature understanding of the positioning of Al technology in information
screening. The public can recognize the advantages of Al in efficient information processing and
also understand the necessity of human judgment in identifying the authenticity of complex
information, reflecting an adaptive attitude toward digital technical tools.

High vigilance against core Al risks in the news field: The vast majority of respondents
(87.5%) pay close attention to the risk of Al creating deepfake content, which shows that the public
has a clear perception of the most prominent and deceptive Al risk in the current news field. This
high vigilance can make the public more cautious when facing information generated or edited by
Al, reducing the possibility of being deceived by deepfake false news, and is a positive performance
of the public’s Al risk perception.

Prominent Problems in Public Cognition and Response Behaviors

Serious deficiency in multi-source verification awareness: The extremely low proportion
(12.5%) of respondents who take the initiative to conduct multi-source information comparison is
a prominent problem in the current public’s information verification behavior. In the era of
information diversification, a single information source often has limitations or biases, and the lack
of multi-source comparison awareness makes the public easy to fall into the cognitive trap of one-
sided information, which not only affects the accuracy of individual information judgment, but
also provides space for the spread of single-source false news.*

Insufficient cognition of the whole chain of Al risks in the news field: The public’s cognition
of Al risks in the news field is highly concentrated on deepfake content creation, while the
attention to algorithmic bias and Al’'s amplification of false information spread is extremely low
(25% and 12.5% respectively). This one-sided risk cognition means that the public ignores the
hidden risks of Al in the news production and dissemination process: algorithmic bias may lead to
the biased dissemination of news information and the solidification of public cognitive
stereotypes, while Al's technical advantages in information dissemination can accelerate the
spread of false news on a large scale, and the lack of cognition of these risks will make the public
unable to effectively guard against such hidden dangers.®

Presence of passive response tendencies to false news: The 12.5% of respondents who
choose to ignore false news directly reflect the existence of passive avoidance in individual
responses to false news. This passive behavior not only fails to curb the spread of false news, but
also may make the false information continue to spread in the social network, and even form a
larger-scale public opinion impact in the long run. The lack of active verification and refutation
awareness makes individual behavior unable to form an effective joint force for social-level false
news governance. ®

Limitations of the Survey

This survey has certain limitations that affect the generalization of the conclusions, mainly
reflected in the following aspects: first, the small sample size—only 8 valid questionnaires were
collected, and the small sample makes the research results lack sufficient representativeness, and
the conclusions cannot be directly extended to the whole society; second, unbalanced
professional backgrounds—the sample is overrepresented by humanities and social sciences
majors (75%), while the perspectives of science and engineering majors are insufficient, and the
differences in information cognition and behavior characteristics among different professional
groups cannot be fully reflected; third, limited research scenarios—only two types of fake news
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scenarios were set in the questionnaire, with insufficient coverage of the diverse forms of false
news in reality, and the research results cannot reflect the public’s response behaviors in different
false news scenarios; fourth, missing regional information—the survey did not collect the regional
information of the respondents, making it impossible to analyze the differences in the public’s
cognition and response behaviors toward false news in different regions due to factors such as
economic development and information popularization.

Conclusion

This survey, through the analysis of questionnaire data from respondents with different
age and professional backgrounds, reveals the basic characteristics of the public’s cognition and
response behaviors toward true and false news, as well as their perception of Al-related risks in
the news field. The vast majority of the public have a high vigilance against the most prominent Al
risk in the news field—deepfake content creation, which shows that the public’s Al risk perception
has captured the core risk points in the current digital information era, laying a good subjective
foundation for guarding against Al-generated false news. These positive characteristics fully reflect
that the public has adapted to the development of digital information technology to a certain
extent, and has formed basic information judgment and risk awareness in the complex information
environment, which are important internal driving forces for constructing a social-level false news
governance system.’

In addition, in view of the limitations of this survey, follow-up research should expand the
sample size, balance the professional, age and regional distribution of respondents, and set more
diverse false news scenarios to make the research results more representative and practical. At
the same time, follow-up research can also conduct in-depth exploration on the differences in
cognition and response behaviors toward false news among different groups, and put forward
targeted governance suggestions according to the characteristics of different groups, so as to
continuously optimize the false news governance system and adapt to the new challenges brought
by the development of digital information technology and Al technology to the field of information
dissemination.®
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Summary. Sulfated compounds based on phenol-formaldehyde oligomers represent an
important class of functional polymer materials with wide industrial applicability. In this study, the
preparation of sulfated phenol-formaldehyde oligomers through chemical modification is
considered, along with the changes induced in their physicochemical properties. The introduction
of sulfate or sulfo groups into the oligomer structure significantly enhances water solubility,
surface activity, and ionogenic character, transforming initially hydrophobic materials into
multifunctional additives.

The sulfation process, typically carried out using strong sulfating agents such as sulfuric acid,
chlorosulfonic acid, or oleum, proceeds via electrophilic substitution on activated phenolic rings.
Reaction conditions strongly influence the degree of sulfation and, consequently, the functional
performance of the resulting products. Sulfated phenol-formaldehyde oligomers exhibit high
efficiency as dispersants, emulsifiers, and stabilizers, while maintaining stability even in
electrolyte-containing environments. Owing to these properties, they find extensive application in
the oil and gas industry, construction materials, chemical and petrochemical processes, textile and
paper production, as well as environmental technologies such as wastewater treatment. The
results demonstrate that sulfation is an effective approach for expanding the application potential
of phenol-formaldehyde oligomers and highlights their promise for further research and industrial
development.

Keywords: Phenol-formaldehyde oligomers; sulfation; functional polymers; surface-active
agents; dispersants; industrial applications.

In modern chemistry and materials science, the development of polymeric materials with
advanced functional properties has become one of the key directions of scientific research and
industrial innovation. The continuous growth of industrial production, increasing environmental
requirements, and the need for materials with improved physicochemical characteristics have
stimulated extensive studies on the modification of traditional polymer systems. In this context,
phenol-formaldehyde oligomers represent one of the most widely used classes of synthetic
polymers due to their high mechanical strength, thermal stability, chemical resistance, and
relatively simple synthesis process. These oligomers have been successfully applied in various
industrial sectors, including adhesives, coatings, composite materials, and ion-exchange resins.
Nevertheless, despite their valuable properties, the practical application of conventional phenol-
formaldehyde oligomers is sometimes limited by their hydrophobic nature and insufficient
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solubility in aqueous environments. For this reason, the functional modification of phenol-
formaldehyde oligomers has become an important research topic aimed at improving their
physicochemical characteristics and expanding their fields of application. One of the most
effective approaches for enhancing the performance of these oligomers is sulfation, which
significantly alters their structural and functional properties and creates new opportunities for
their practical utilization [1].

The introduction of sulfate groups into the molecular structure of phenol-formaldehyde
oligomers leads to a substantial transformation of their physicochemical behavior. As a result of
sulfation, the originally hydrophobic polymer structure becomes hydrophilic and water-soluble,
which significantly increases its compatibility with aqueous systems. In addition, the presence of
sulfate groups imparts ionogenic and surface-active properties to the modified oligomers. These
changes considerably enhance their ability to interact with various solid and liquid phases, making
them effective components in numerous technological processes. The formation of anionic
functional groups also improves the electrostatic stabilization of colloidal systems and increases
the dispersing capability of the material. Consequently, sulfated phenol-formaldehyde oligomers
acquire considerable practical importance in different branches of industry, particularly in oil and
gas extraction processes, construction materials technology, and chemical manufacturing, where
stable dispersing and emulsifying agents are required for efficient technological operations [2].

Phenol-formaldehyde oligomers are generally synthesized through a condensation
reaction between phenol and formaldehyde under controlled reaction conditions. During this
process, formaldehyde molecules react with the aromatic rings of phenol, resulting in the
formation of methylene bridges that connect individual phenolic units into a polymeric network.
This condensation reaction leads to the formation of oligomeric structures that contain aromatic
cores linked by —CH,— groups, as well as a significant number of reactive hydroxyl groups located
on the phenolic rings. The presence of these hydroxyl groups plays a crucial role in determining
the chemical reactivity of phenol-formaldehyde oligomers, since they serve as active sites for
further chemical transformations and functional modifications. As a result, phenol-formaldehyde
oligomers provide a versatile platform for the introduction of various functional groups that can
significantly alter their physicochemical and technological properties [3].

However, in their original form, phenol-formaldehyde oligomers usually possess a
predominantly hydrophobic character and exhibit limited solubility in water. This characteristic
restricts their use in many industrial processes where water-based systems are required. For
example, in oilfield technologies, construction chemistry, and dispersant production, the ability of
a polymer to dissolve in water and stabilize heterogeneous systems is essential for achieving high
process efficiency. Therefore, researchers have focused considerable attention on developing
chemical modification techniques that can improve the hydrophilicity and surface activity of
phenol-formaldehyde oligomers. Among these modification methods, sulfation has proven to be
particularly effective because it introduces strongly polar functional groups into the polymer
structure. As a result, sulfated oligomers acquire pronounced hydrophilic properties and
significantly improved surface activity, which greatly broadens their industrial applicability [4].

The sulfation of phenol-formaldehyde oligomers is a chemical modification process that
involves the introduction of sulfate (—OSOsH) or sulfo (—SOsH) groups into the molecular structure
of the oligomer. This process is usually carried out in the presence of strong sulfating agents
capable of reacting with aromatic compounds. The most frequently used reagents for this purpose
include concentrated sulfuric acid, chlorosulfonic acid, and oleum, which are known for their
strong electrophilic properties. During the sulfation reaction, the sulfating agent acts as an
electrophile and attacks the electron-rich aromatic ring of the phenolic structure. The hydroxyl
groups present in the phenolic ring have an activating effect that increases the electron density of
the aromatic system and facilitates electrophilic substitution reactions. As a result, sulfate or sulfo
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groups are introduced mainly into the activated positions of the phenolic ring, forming sulfated
derivatives of phenol—-formaldehyde oligomers. The extent and efficiency of the sulfation process
depend strongly on reaction parameters such as temperature, reaction time, reagent
concentration, and the ratio of reactants. Mild reaction conditions generally lead to the formation
of products with a relatively low degree of sulfation, whereas more intensive conditions allow the
synthesis of oligomers with a higher concentration of ionogenic functional groups .

The compounds obtained as a result of sulfation possess physicochemical properties that
differ fundamentally from those of the initial phenol-formaldehyde oligomers. One of the most
significant changes is their enhanced solubility in water, which enables the formation of stable
aqueous and colloidal systems. The presence of sulfate groups gives the polymer an anionic
character, resulting in strong electrostatic interactions with dispersed particles and interfaces
between immiscible phases. This property considerably improves the surface activity of the
material and allows it to function effectively as a dispersing agent or emulsifier. In practical
applications, sulfated phenol-formaldehyde oligomers facilitate the uniform distribution of solid
particles or liquid droplets within a continuous medium, thereby preventing aggregation and
phase separation. As a consequence, the stability of heterogeneous systems is maintained over
long periods, which is essential for many industrial processes, including drilling fluid preparation,
cement additives, and chemical formulations .Another important advantage of sulfated phenol—
formaldehyde oligomers is their ability to retain functional stability even in environments
containing significant concentrations of electrolytes. In many industrial processes, especially in the
oil and gas sector, chemical additives must operate under conditions characterized by high salinity,
elevated temperatures, and complex chemical compositions. Many conventional dispersants and
surfactants lose their efficiency in such environments due to precipitation or reduced surface
activity. However, sulfated phenol-formaldehyde oligomers demonstrate a high degree of
resistance to electrolyte effects and maintain their dispersing and stabilizing properties under
challenging conditions. This characteristic makes them particularly valuable for applications in
drilling fluids, enhanced oil recovery technologies, and cementing operations, where chemical
stability and performance reliability are critically important [5-7].

In addition to their chemical and technological significance, sulfated phenol-formaldehyde
oligomers also contribute to improving the efficiency and sustainability of industrial processes. By
enhancing the dispersion and stabilization of materials, they help reduce the consumption of raw
materials and improve the overall quality of final products. Their multifunctional nature allows
them to be used simultaneously as dispersants, emulsifiers, and stabilizing agents, which simplifies
technological processes and reduces the number of required additives. Consequently, the
development and optimization of sulfated phenol-formaldehyde oligomers continue to attract
significant scientific interest, as they represent promising materials for modern industrial
technologies and advanced functional polymer systems.

Overall, the diagram illustrates that the woodworking industry occupies the dominant
position in the production structure of phenol-formaldehyde-based materials, reflecting the
extensive use of these polymers in wood adhesives, laminates, and engineered wood products. At
the same time, other industrial sectors such as construction, chemical production, and oil-and-gas
technologies also contribute to the overall production distribution, although their shares are
relatively smaller. Nevertheless, these sectors collectively represent a diversified and expanding
field of application for modified phenol-formaldehyde materials, especially for those obtained
through sulfation and other functional modification techniques [8-9].

Sulfated phenol-formaldehyde oligomers are extensively utilized in the oil and gas industry,
particularly in drilling, well completion, and reservoir treatment processes. In drilling operations,
these compounds are incorporated into drilling fluids as dispersants and rheology modifiers. Their
presence significantly improves the flow characteristics of drilling mud by reducing viscosity
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fluctuations and stabilizing the dispersion of solid particles such as clay, barite, and rock cuttings.
By preventing the aggregation and sedimentation of these particles, sulfated phenol-
formaldehyde oligomers help maintain the homogeneity and stability of the drilling fluid system
even under high-pressure and high-temperature conditions. This ensures efficient removal of drill
cuttings from the wellbore and prevents operational problems such as pipe sticking or blockage
of circulation channels. In addition, during reservoir treatment and enhanced oil recovery
operations, these compounds promote the dispersion of fine rock particles and prevent pore
clogging within the reservoir formation. As a result, the permeability of the reservoir rock can be
improved, which facilitates the movement of hydrocarbons and contributes to increased oil and
gas recovery efficiency [10].

In the construction materials industry, sulfated phenol-formaldehyde oligomers are widely
applied as high-performance plasticizing and dispersing additives in cement-based systems such
as concrete and cement mortars. When introduced into concrete mixtures, these compounds
significantly improve the workability and fluidity of the mixture without requiring additional water.
This effect is achieved because the anionic sulfate groups adsorb onto the surface of cement
particles and create electrostatic repulsion between them, preventing agglomeration and
ensuring a more uniform dispersion of particles throughout the mixture. As a result, the water
demand of the system is reduced while the mobility of the concrete mixture is increased. Lower
water content leads to the formation of a denser microstructure during cement hydration, which
ultimately enhances the compressive strength, durability, and resistance to environmental
degradation of the hardened concrete. Furthermore, the use of such additives improves the long-
term performance of construction materials by reducing porosity, increasing frost resistance, and
improving resistance to chemical corrosion, making sulfated phenol-formaldehyde oligomers
valuable components in modern construction technologies [11].

In the chemical and petrochemical industries, sulfated phenol—formaldehyde oligomers are
widely employed as emulsifying and stabilizing agents in the preparation of emulsions,
suspensions, and latex systems. Their amphiphilic structure, which contains both hydrophobic
aromatic fragments and hydrophilic sulfate groups, enables them to effectively reduce interfacial
tension between immiscible phases such as oil and water. This property allows the formation of
stable emulsions that remain homogeneous over long periods without phase separation. In
industrial processes, these emulsions are essential for the production of synthetic rubber, polymer
latexes, paints, coatings, and other chemical products. Additionally, when incorporated into
polymer composite materials, sulfated phenol-formaldehyde oligomers act as stabilizers that
enhance the structural integrity and durability of the composite system. By improving the
compatibility between different components within the composite matrix, they contribute to
improved mechanical performance, thermal stability, and resistance to environmental
degradation. Consequently, these compounds play an important role in increasing the service life
and reliability of materials used in chemical and petrochemical technologies [12].

Sulfated phenol-formaldehyde oligomers also find significant application in the textile and
paper industries due to their excellent dispersing and surface-active properties. In textile
processing, they are used primarily during dyeing and finishing operations, where they serve as
dispersing agents that facilitate the uniform distribution of dye molecules in agueous dye baths.
By preventing the aggregation of dye particles, these oligomers promote better penetration of
dyes into the fiber structure, leading to more uniform coloration and improved color fastness of
the finished textile products. Moreover, their stabilizing effect ensures consistent dyeing quality
across different batches of fabric. In the paper industry, sulfated phenol-formaldehyde oligomers
improve the interaction between cellulose fibers during the paper formation process. Their
dispersing action enhances the uniform distribution of pulp fibers within the suspension and
promotes stronger bonding between fibers in the paper sheet. As a result, the produced paper
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exhibits improved mechanical properties, such as increased tensile strength, better tear
resistance, and enhanced structural uniformity, which are essential qualities for high-quality paper
products [13].

From an environmental perspective, sulfated phenol-formaldehyde oligomers demonstrate
considerable potential in water purification and wastewater treatment technologies. Due to the
presence of negatively charged sulfate groups in their molecular structure, these compounds are
capable of interacting with positively charged metal ions and other pollutants present in
contaminated water. This interaction enables the adsorption and removal of harmful substances
such as heavy metal ions, including lead, cadmium, and copper, as well as certain organic
contaminants. In wastewater treatment systems, sulfated phenol-formaldehyde oligomers can
function as effective flocculating or adsorbing agents that facilitate the aggregation and
precipitation of pollutants, making their subsequent removal easier. By reducing the
concentration of toxic substances in water, these compounds contribute to improving water
guality and protecting aquatic ecosystems. Consequently, their application in environmental
technologies highlights their importance not only as industrial additives but also as functional
materials that support sustainable environmental protection strategies and resource
management practices.

Phenol-formaldehyde oligomers belong to one of the earliest and most thoroughly
investigated classes of synthetic polymers in modern polymer chemistry. Since the pioneering
work of Leo Baekeland in the early twentieth century, phenol-formaldehyde resins have played a
fundamental role in the development of synthetic polymeric materials. Their discovery marked
the beginning of the era of industrial plastics and opened new possibilities for the production of
chemically resistant and mechanically durable materials. Over the decades, these polymers have
been extensively used in various industrial sectors due to their outstanding properties, including
high mechanical strength, excellent thermal stability, resistance to aggressive chemical
environments, and structural versatility. In addition, the aromatic structure of phenol-
formaldehyde polymers allows them to undergo a wide range of chemical modifications, making
them suitable precursors for advanced functional materials. One of the most promising modern
research directions in this field involves the use of phenol-formaldehyde oligomers as polymer
matrices for the synthesis of ion-exchange resins. These resins represent a class of functional
polymeric materials capable of exchanging ions between the solid polymer phase and surrounding
liquid media. Because of this property, ion-exchange resins are widely utilized in numerous
technological processes, including water purification, hydrometallurgy, chemical separation
technologies, and environmental remediation systems [14-15].

The synthesis of ion-exchange resins based on phenol-formaldehyde oligomers begins with
the polycondensation reaction between phenol and formaldehyde, which represents the
fundamental chemical process underlying the formation of phenolic polymer structures. This
reaction is typically carried out in the presence of either acidic or alkaline catalysts, depending on
the desired type of oligomeric product. During the polycondensation process, formaldehyde
molecules react with the activated positions of phenol molecules, leading to the formation of
methylene bridges that link individual phenolic units into oligomeric chains. As the reaction
proceeds, these chains grow in length and gradually form more complex polymeric structures. The
physicochemical characteristics of the resulting oligomers are strongly influenced by several
reaction parameters, including temperature, catalyst type, reaction duration, and the molar ratio
of phenol to formaldehyde. When the reaction occurs under alkaline conditions in the presence
of an excess amount of formaldehyde, resol-type oligomers are formed. These oligomers contain
reactive methylol groups that allow them to undergo further condensation and cross-linking
reactions. In contrast, when the polycondensation reaction takes place under acidic conditions
with an excess of phenol, novolac-type oligomers are obtained. Novolac oligomers generally
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require additional curing agents to form cross-linked polymer networks. Both resol and novolac
oligomers serve as important intermediates for the production of phenol-formaldehyde-based
ion-exchange resins and other functional polymer materials [16].

The next essential stage in the preparation of ion-exchange resins involves the introduction
of ionogenic functional groups into the polymer structure. These functional groups are responsible
for the ion-exchange capacity of the material and determine its chemical selectivity toward
different ionic species. The incorporation of such groups transforms the polymer from an inert
structural material into an active ion-exchange medium capable of participating in reversible ion-
exchange reactions. One of the most widely used chemical modification methods is the
sulfonation of the phenol-formaldehyde polymer network. During this process, sulfonic acid
groups (—SOzH) are introduced into the aromatic rings of the polymer matrix through electrophilic
substitution reactions. The resulting materials function as strong cation-exchange resins, capable
of exchanging hydrogen ions with various metal cations present in aqueous solutions. These
cation-exchange resins are particularly effective in removing ions such as calcium, magnesium,
sodium, and heavy metals from aqueous systems. Alternatively, the introduction of amino groups
or quaternary ammonium groups into the polymer structure leads to the formation of anion-
exchange resins. These materials possess positively charged functional groups that can bind and
exchange negatively charged ions, including chloride, nitrate, sulfate, and phosphate ions.
Through the careful selection of functional groups and synthesis conditions, ion-exchange resins
with tailored selectivity and capacity can be produced for specific technological applications .

To ensure that the ion-exchange material possesses sufficient mechanical stability and
operational durability, the oligomeric structure is usually subjected to cross-linking reactions that
result in the formation of a three-dimensional polymer network. Cross-linking plays a crucial role
in determining the physical and chemical stability of the resin during practical use. The formation
of a highly cross-linked structure enhances the mechanical strength of the material and prevents
excessive swelling or dissolution in agueous environments. In addition, cross-linking significantly
increases the chemical resistance of the polymer matrix, allowing it to withstand exposure to
acidic, alkaline, and oxidative conditions commonly encountered in industrial processes. Another
important consequence of cross-linking is the development of a porous internal structure within
the resin particles. The presence of interconnected pores facilitates the diffusion of ions from the
surrounding solution into the interior of the polymer matrix, where ion-exchange reactions take
place. This porous morphology improves the kinetics of ion exchange and enhances the overall
efficiency of the material in separation and purification processes .

Phenol-formaldehyde-based ion-exchange resins possess a number of advantageous
physicochemical properties that make them highly attractive for industrial and technological
applications. One of their most important characteristics is their high thermal stability, which
allows them to maintain structural integrity and functional performance at elevated temperatures.
In addition, these resins demonstrate strong resistance to both acidic and alkaline environments,
enabling their use in chemically aggressive media. The aromatic nature of the phenol-
formaldehyde polymer framework contributes to the rigidity and durability of the material,
ensuring that it retains its mechanical strength even after prolonged operational use.
Furthermore, the highly cross-linked structure of these polymers provides excellent resistance to
oxidative degradation and mechanical wear. As a result, ion-exchange resins based on phenol-
formaldehyde matrices exhibit long service life and can withstand multiple regeneration cycles
without significant loss of performance, making them economically advantageous for large-scale
industrial operations .

One of the most important and widely recognized application areas of phenol—-formaldehyde-
based ion-exchange resins is water purification and water treatment technology. In domestic and
industrial water softening systems, these resins are used to remove hardness ions such as calcium
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(Ca?*) and magnesium (Mg?*), which are responsible for scale formation and reduced efficiency in
water-using equipment. By exchanging these ions with hydrogen or sodium ions, ion-exchange
resins effectively reduce water hardness and improve water quality. In municipal and industrial
wastewater treatment facilities, ion-exchange resins are also used to remove toxic heavy metal
ions such as lead, cadmium, mercury, and chromium from contaminated water streams. Their
ability to selectively bind specific ionic species makes them extremely valuable in advanced
environmental protection technologies. Through the removal of hazardous substances from water
resources, these materials contribute significantly to reducing environmental pollution and
protecting aquatic ecosystems. Consequently, phenol-formaldehyde-based ion-exchange resins
continue to play a critical role in modern water treatment systems and sustainable environmental
management strategies [17-20].

In addition to their extensive use in water purification technologies, phenol-formaldehyde-
based ion-exchange resins also play a significant role in the chemical and petrochemical industries.
These materials are widely utilized in various catalytic and separation processes where the
selective exchange of ions is required to achieve high product purity and process efficiency. In
many chemical production systems, ion-exchange resins function as heterogeneous catalysts that
facilitate acid—base reactions, esterification processes, and hydrolysis reactions. Their solid
polymeric structure allows them to serve as stable catalytic supports while maintaining high
reactivity and selectivity. Furthermore, in petrochemical processing, these resins are used for the
purification of intermediate chemical products and for the removal of ionic impurities that may
interfere with subsequent technological steps. Another important application area is
hydrometallurgy, where ion-exchange resins are used for the recovery, concentration, and
separation of valuable metals from aqueous solutions obtained during ore processing. Through
selective ion-exchange mechanisms, these materials enable the extraction of economically
important metals such as copper, nickel, uranium, and various rare earth elements. Their high
chemical stability, resistance to aggressive media, and strong affinity toward specific metal ions
allow efficient metal recovery even in highly complex and multicomponent chemical
environments, making them indispensable tools in modern metallurgical technologies .

lon-exchange resins derived from phenol-formaldehyde oligomers also find widespread
application in analytical chemistry and laboratory-based separation techniques. One of the most
important analytical methods in which these materials are used is ion-exchange chromatography,
a powerful technique for the separation, purification, and quantitative analysis of ionic substances.
In chromatographic systems, ion-exchange resins serve as stationary phases capable of selectively
binding target ions while allowing other components of the mixture to pass through the column.
This property enables the precise separation of complex chemical mixtures and contributes to
highly accurate analytical measurements. In addition to their role in laboratory analysis, these
resins are also widely applied in the pharmaceutical and food industries. In pharmaceutical
manufacturing, ion-exchange resins are used to purify active pharmaceutical ingredients by
removing unwanted ionic impurities, by-products, or trace metal contaminants that may affect
the safety and effectiveness of medicinal products. Similarly, in the food industry, these materials
are employed in processes such as sugar purification, removal of undesirable colorants, and
elimination of trace contaminants from food-grade solutions. By improving the purity and stability
of processed substances, ion-exchange resins significantly contribute to maintaining high product
quality and safety standards in these industries .

In recent years, scientific research has increasingly focused on improving the physicochemical
and functional properties of phenol-formaldehyde-based ion-exchange resins through advanced
chemical modification technigues. Researchers are actively exploring new synthesis strategies
aimed at enhancing the ion-exchange capacity, selectivity, and operational stability of these
materials. One of the main directions of such research involves the introduction of additional
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functional groups into the polymer structure, which can increase the density of active ion-
exchange sites and improve the resin’s affinity toward specific target ions. For example, the
incorporation of specialized chelating groups can significantly enhance the selective binding of
heavy metal ions, while the modification of polymer morphology can improve ion diffusion and
exchange kinetics. At the same time, scientists are also investigating environmentally friendly
synthesis routes that reduce the use of hazardous reagents and minimize the environmental
impact of polymer production. Advances in polymer chemistry, nanotechnology, and materials
science continue to expand the range of possible modifications and applications of these
materials. As a result, phenol-formaldehyde-based ion-exchange resins are increasingly being
considered as promising materials for innovative industrial technologies and sustainable
environmental solutions.

In conclusion, ion-exchange resins synthesized from phenol-formaldehyde oligomers
represent an important class of functional polymeric materials with broad industrial significance
and technological relevance. Their synthesis involves a series of carefully controlled chemical
processes, including polymerization, cross-linking, and functional group incorporation, which
together create materials capable of efficiently exchanging ions under various chemical and
environmental conditions. The combination of high chemical stability, strong mechanical
durability, and adaptable functional properties makes these resins highly suitable for a wide range
of industrial applications. They are widely used in water treatment systems, environmental
protection technologies, hydrometallurgical metal recovery processes, chemical production
operations, and analytical laboratory techniques. The versatility and reliability of phenol-
formaldehyde-based ion-exchange resins ensure their continued importance in modern industrial
practice. As scientific research and technological development in polymer chemistry continue to
progress, these materials are expected to play an increasingly significant role in the advancement
of sustainable industrial processes and environmentally responsible technologies [21-24].

The continuous development of polymer science has created new opportunities for improving
the functional characteristics of phenol-formaldehyde oligomer derivatives. In recent years,
particular attention has been devoted to the design of multifunctional polymer systems that
combine dispersing, catalytic, and ion-exchange properties within a single material. Sulfated
phenol-formaldehyde oligomers represent a promising platform for such multifunctional systems
because their chemical structure allows the introduction of various functional groups capable of
interacting with different chemical species. Through careful molecular design and controlled
synthesis conditions, it is possible to tailor the surface activity, ion-exchange capacity, and
adsorption properties of these materials for specific industrial tasks.

Another important direction in the development of phenol-formaldehyde-based functional
materials is the investigation of their physicochemical behavior in complex industrial
environments. In practical technological processes, polymer additives are often exposed to
elevated temperatures, high salinity, aggressive chemical media, and mechanical stresses.
Therefore, researchers have focused on studying the thermal stability, chemical resistance, and
long-term durability of sulfated phenol-formaldehyde oligomers under such conditions.
Experimental studies have shown that the aromatic polymer backbone of phenol-formaldehyde
systems provides significant structural rigidity, which contributes to their resistance against
thermal degradation and oxidative processes. This stability is particularly valuable in industrial
systems such as drilling fluids, cement mixtures, and chemical reactors, where operating
conditions are often extreme .

Another promising research direction involves the use of sulfated phenol-formaldehyde
oligomers as functional additives in advanced fluid systems. In particular, these materials can play
an important role in stabilizing colloidal dispersions, improving suspension stability, and
controlling particle aggregation in complex fluid media. Their strong anionic character allows them
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to interact effectively with positively charged particles, preventing coagulation and sedimentation.
This property is especially valuable in industries such as oil drilling, ceramic production, pigment
dispersion, and mineral processing, where maintaining stable suspensions is critical for efficient
process operation [25-30].

Furthermore, the ability of sulfated phenol—formaldehyde oligomers to interact with metal
ions and charged particles makes them suitable candidates for advanced adsorption technologies.
Their ionogenic functional groups can bind heavy metal ions, dyes, and other contaminants from
aqueous solutions through electrostatic interactions and coordination mechanisms. This property
provides opportunities for developing efficient materials for wastewater treatment,
environmental remediation, and resource recovery processes. In particular, these materials may
contribute to the removal of toxic pollutants from industrial effluents and help protect natural
water resources from contamination [31].

The rapid development of analytical techniques and characterization methods has also
contributed to a deeper understanding of the structure and performance of phenol-
formaldehyde-based functional materials. Modern instrumental methods such as infrared
spectroscopy, nuclear magnetic resonance spectroscopy, scanning electron microscopy, and
thermal analysis allow researchers to investigate the molecular structure, surface morphology,
and thermal stability of synthesized polymers in detail. These analytical techniques provide
valuable information that helps optimize synthesis parameters and improve the overall
performance of the materials. As a result, more efficient and precisely designed phenol—
formaldehyde-based functional systems can be developed for specific industrial applications [32].

Overall, the continuous progress in polymer chemistry, materials science, and industrial
technology ensures that phenol-formaldehyde-derived functional materials remain highly
relevant in modern scientific research and technological development. Their unique combination
of chemical stability, structural adaptability, and functional versatility allows them to serve as
effective components in numerous industrial processes. With ongoing advancements in synthesis
technigues, molecular design, and environmental technologies, sulfated phenol-formaldehyde
oligomers and related polymer systems are expected to maintain an important role in the
development of innovative materials and sustainable industrial solutions in the future [33].

Thus, sulfated compounds derived from phenol-formaldehyde oligomers demonstrate
considerable practical potential due to their diverse functional properties and versatile chemical
behavior. The sulfation process significantly modifies the physicochemical characteristics of the
original oligomer by introducing strongly polar sulfate groups into the molecular structure. As a
result of this modification, the materials acquire improved water solubility, enhanced surface
activity, and pronounced ionogenic properties, which substantially expand their technological
applicability. These functional characteristics enable sulfated phenol-formaldehyde derivatives to
act as effective dispersants, emulsifiers, stabilizers, and ion-exchange materials in various
industrial systems. Their ability to operate efficiently under demanding chemical conditions makes
them particularly valuable in industries such as oil and gas extraction, construction materials
production, chemical manufacturing, and environmental protection technologies. Consequently,
sulfated phenol-formaldehyde compounds represent a promising direction for further scientific
investigation and technological development, especially in the context of designing advanced
polymer materials with improved performance and sustainability for future industrial applications.
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USE OF ORGANIC ACIDS IN POULTRY FEED
Tamar Akhaladze, Doctor of Agricultural Sciences, Professor - Georgian Technical University,
Amrosi Chkuaseli, Doctor of Agricultural Sciences, Professor - Georgian Agrarian University,
Institute of Animal Husbandry
Irma Arsenashvili, Doctor of Veterinary Medicine, Field Expert, Education Quality Development
Center
Abstract: Organic acids are increasingly used in poultry nutrition as effective alternatives to
antibiotic growth promoters. This study reviews their role in improving feed safety, gut health,
and growth performance. Organic acids such as formic, propionic, and lactic acids demonstrate
strong antimicrobial activity against pathogens including Salmonella and Escherichia coli. Their
inclusion in feed contributes to improved feed conversion ratio, enhanced nutrient digestibility,
and increased productivity. The findings confirm that organic acids can be safely and effectively
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used as sustainable feed additives in modern poultry production. Organic acids improve gut
health, reduce pathogenic microorganisms, and enhance nutrient digestibility.

Keywords: organic acids; poultry nutrition; feed safety; antimicrobial effect; Salmonella; feed
additives
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d903936 a0Bobl 1,2 %, 1 mbs dgnEe3L 12 30anmamsdl. oygo 1 3ommamadn
39M0730L @o@mM3ns@0 573 xmdgLYOL 3odT1NFs3705L 0.364% (12*0.364)
535370000 3:70mMmdo 0.044 38 maBnbl 1 §mbo Lo3370B]. bo@mandnls
oxzmmdns@nb dgdmbzgzsdo gb dsh3gbgdgmao dgoagbl 0,0538-U.

» (3009005 5 3Mdd@0300 odILENMS, MmB nazmmdns@&gdonls boxsnd3zgmby
53B5707mMN0 LY33700 EBBITSEION YBMYB37MYMe3b sds@gdoon gbymannls
800m31 353905l s BMmenb LobMhom bo3zmngygdgdnls dgo30Lgdal NbomUs.
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Strengthening Anti-Money Laundering
Safeguards in U.S. Immigration Programes:
Regulatory Gaps and Policy Solutions for
Protecting Financial Integrity

S.M Sadek Ismail
Law Graduate, St. Johns University, NY USA

Abstract

The globalization of migration has increasingly intersected with international financial flows.
Immigration systems, particularly those involving investment migration, employment sponsorship,
and cross-border financial transfers serve as legitimate channels for economic mobility, labor
market development, and international cooperation. At the same time, these systems may
inadvertently create opportunities for illicit financial activity. Money laundering remains one of
the most persistent threats to financial integrity worldwide, as criminal actors attempt to disguise
the origin of unlawful proceeds by integrating them into legitimate economic systems.

The United States maintains one of the most sophisticated anti-money laundering (AML)
frameworks globally, primarily through statutory mechanisms such as the Bank Secrecy Act and
related financial reporting requirements administered by the Financial Crimes Enforcement
Network. Despite these regulatory mechanisms, immigration programs are not always fully
integrated into the broader financial compliance framework. Certain immigration pathways
involve significant financial transfers and business investments, which may create potential
vulnerabilities if oversight mechanisms are insufficient.

This article examines the intersection between U.S. immigration programs and anti-money
laundering enforcement. It identifies structural regulatory gaps, including challenges in verifying
foreign sources of wealth, limited financial monitoring obligations for certain professional
intermediaries, and institutional coordination barriers among government agencies. The article
further proposes policy reforms designed to strengthen financial transparency while preserving
the economic and humanitarian benefits of immigration. Enhanced interagency collaboration,
improved due diligence mechanisms, and the integration of financial intelligence tools into
immigration oversight could significantly strengthen the integrity of the U.S. immigration system.

. Introduction

Money laundering is widely recognized as a major threat to global financial stability, economic
governance, and national security. Criminal organizations routinely employ complex financial
strategies to disguise the origins of illicit proceeds, allowing those funds to enter legitimate
financial systems. Governments worldwide have responded by establishing comprehensive
regulatory frameworks designed to detect suspicious transactions and prevent illicit financial
integration.

Despite the expansion of anti-money laundering regulation, globalization has significantly
increased the complexity of financial oversight. Criminal actors often move funds across multiple
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jurisdictions to exploit regulatory gaps, differences in legal frameworks, and variations in
enforcement capacity. 2

Within this global financial landscape, immigration systems may unintentionally intersect with
laundering activities. Immigration programs frequently involve significant cross-border financial
transfers, investment capital, or business ownership structures. Although these financial activities
are typically lawful and economically beneficial, they may also present opportunities for
individuals seeking to integrate illicit wealth into legitimate economic systems.

The United States operates one of the most complex immigration frameworks in the world.
Programs administered by agencies such as the U.S. Citizenship and Immigration Services and the
Department of Homeland Security include family-based immigration, employment-based visas,
humanitarian protections, and investment-related pathways. These programs serve essential
economic and social functions by promoting labor mobility, encouraging international investment,
and supporting family reunification.

However, several immigration pathways involve large financial transactions that may present
regulatory challenges. Investment-based immigration programs, for example, require applicants
to demonstrate that substantial financial resources originate from lawful sources. Verifying such
claims can be difficult when documentation originates from foreign jurisdictions with varying
levels of financial transparency.

This article argues that the intersection between immigration policy and financial crime
prevention deserves greater scholarly and regulatory attention. While immigration systems are
not inherently vulnerable to money laundering, certain structural characteristics may create
opportunities for illicit financial activity if oversight mechanisms are insufficient.

The article proceeds in four parts. Part Il examines the structure of money laundering and its
relationship to transnational financial systems. Part Il analyzes financial vulnerabilities within
selected U.S. immigration programs. Part IV discusses regulatory gaps and institutional challenges
that complicate effective oversight. Finally, Part V proposes policy reforms designed to strengthen
financial transparency while maintaining the accessibility and legitimacy of the U.S. immigration
system.

Il. The Structure of Money Laundering in Transnational Financial Systems

Money laundering generally occurs through a three-stage process consisting of placement,
layering, and integration. 3

The placement stage involves introducing illicit funds into the financial system. Criminal actors
may accomplish this by depositing cash into financial institutions, purchasing financial
instruments, or making investments through business entities.

The layering stage consists of a series of complex financial transactions designed to obscure the
origin of the funds. These transactions often involve international transfers, shell companies, and
offshore financial accounts.

Finally, the stage of integration occurs when laundered funds reenter the legitimate economy in
the form of lawful assets, such as business investments, real estate purchases, or corporate
holdings.

Transnational economic activity plays an important role in facilitating these processes. Criminal
actors frequently exploit differences between national regulatory systems by transferring funds
through multiple jurisdictions. International investment structures, corporate entities, and
property acquisitions can therefore function as mechanisms for integrating illicit wealth into
legitimate financial markets.

Immigration-related investments may intersect with the integration stage of this laundering
process. For example, individuals seeking immigration benefits through investment programs may
transfer significant capital into business ventures or development projects. Although these
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investments are typically legitimate, they may theoretically provide opportunities for the
integration of illicit financial resources.

Il. Financial Vulnerabilities in Selected U.S. Immigration Programs

Certain immigration programs involve financial structures that could potentially intersect with
money laundering risks. Investment-based immigration pathways provide one of the most
frequently discussed examples.

Programs such as the EB-5 Immigrant Investor Program allow foreign nationals to obtain lawful
permanent residence by making substantial investments in U.S. enterprises that generate
employment opportunities. Congress established the program through the Immigration Act of
1990 to encourage foreign investment and economic development.

Applicants must demonstrate that their investment capital originates from lawful sources.
However, verifying foreign financial documentation can be challenging for several reasons.
Financial records may originate from jurisdictions with limited transparency, corporate ownership
structures may be complex, and beneficial ownership may be obscured through multiple layers of
legal entities.

Employment-based immigration programs may also present potential vulnerabilities. In certain
circumstances, criminal actors could attempt to establish shell companies designed to sponsor
immigration petitions while simultaneously facilitating financial misconduct. Although regulatory
safeguards exist to prevent such abuse, enforcement challenges may arise when financial activity
occurs across multiple jurisdictions.

Family-based immigration pathways may also involve cross-border financial transfers intended to
support relatives relocating to the United States. While these transfers are generally legitimate,
they may occasionally involve informal financial networks or undocumented sources of wealth
that complicate oversight efforts.

IV. Regulatory Gaps and Institutional Coordination Challenges

One of the most significant challenges in addressing money laundering risks within immigration
systems is the fragmentation of regulatory oversight.

Financial institutions are subject to extensive AML compliance obligations under the Bank Secrecy
Act, including customer identification requirements and suspicious activity reporting obligations.
These requirements are enforced by the Financial Crimes Enforcement Network.

However, immigration-related financial transactions may also involve professional intermediaries
such as attorneys, business consultants, and financial advisors. These professionals play important
roles in facilitating lawful immigration applications but may not always fall within the same AML
reporting framework as regulated financial institutions.

Another challenge involves coordination between government agencies responsible for
immigration policy and those responsible for financial regulation. Immigration agencies primarily
focus on eligibility requirements and legal compliance, while financial regulators concentrate on
detecting financial crimes.

Without strong information-sharing mechanisms, suspicious financial patterns associated with
immigration transactions may go undetected.

International cooperation presents an additional challenge. Investigating the origin of foreign
wealth frequently requires access to banking records, tax documentation, and corporate registries
located in other jurisdictions. Differences in legal frameworks and data privacy rules may
complicate these investigations.

V. Policy Recommendations

Strengthening financial integrity within immigration programs requires a balanced regulatory
approach that protects national security while preserving the benefits of lawful immigration.
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First, regulators should enhance source-of-funds verification procedures for immigration
programs involving substantial financial investments. Independent financial audits and improved
documentation requirements could significantly improve oversight.

Second, policymakers should encourage greater interagency collaboration between immigration
authorities and financial regulators. Joint investigative task forces and integrated data-sharing
systems could help detect suspicious financial patterns associated with immigration-related
transactions.

Third, policymakers should consider expanding financial transparency expectations for certain
professional intermediaries involved in high-value immigration investments while maintaining
appropriate confidentiality protections.

Fourth, emerging technologies—including artificial intelligence and financial data analytics—could
improve regulatory capacity by identifying unusual transaction patterns associated with potential
laundering schemes.

Finally, strengthening international financial cooperation agreements would improve regulators’
ability to verify foreign sources of wealth and investigate cross-border financial activity.

lllustrative Example

Consider a hypothetical investor seeking lawful permanent residence through an investment-
based immigration program. The investor transfers several million dollars through multiple
offshore corporations registered in different jurisdictions. Each transaction individually appears
legitimate, but the layered corporate structure obscures the origin of the funds.

Without robust source-of-funds verification procedures and effective interagency coordination,
regulators may struggle to determine whether the investment capital originates from legitimate
business activity or illicit financial conduct. Enhanced financial due diligence and improved access
to international financial records could significantly reduce such risks.

VI. Author’s Perspective

In the author’s view, the intersection between immigration policy and financial regulation remains
an underexplored area of legal scholarship. Immigration programs are often evaluated primarily
through humanitarian or economic frameworks, while their relationship to financial crime
prevention receives comparatively limited attention.

Integrating immigration oversight with broader anti-money laundering frameworks would
strengthen both policy domains. Such reforms would deter illicit financial activity while reinforcing
public confidence in the transparency and integrity of immigration programes.

VII. Conclusion

U.S. immigration programs play a crucial role in promoting economic development, innovation,
and international cooperation. However, the financial transactions associated with these
programs may also create opportunities for illicit actors to exploit regulatory gaps.

Addressing these vulnerabilities does not require restricting lawful immigration pathways. Instead,
policymakers should focus on strengthening the integration between immigration oversight and
financial crime prevention frameworks.

Improved source-of-funds verification enhanced interagency coordination, and greater financial
transparency can significantly reduce money laundering risks while preserving the benefits of
lawful immigration.
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INTRODUCTION

In the United States, Limited Liability Companies (LLCs) are widely used as vehicles for property
ownership, from small-scale rental/purchase investments to large institutional ones. While LLCs
provide important benefits, including limited liability protection and operational flexibility, their
ability to shield Beneficial Owners (BOs) from public view has long been a source of concern for
regulators, law enforcement, and communities. Anonymity of BO for LLCs in real estate
transactions has been linked to financial crime, including money laundering, tax evasion, and
foreign influence, while also complicating housing regulation in jurisdictions experiencing sharp
increases in corporate real estate ownership.?

Ongoing legislative developments represent a shift toward transparency at the federal level with
the implementation of Corporate Transparency Act (CTA)? which requires companies to disclose
BO information (BOI) to the Department of the Treasury’s Financial Crimes Enforcement Network
(FINCEN).3 Recently however, interim final rule was issued by FInCEN effective March 2025 due to
ongoing litigation Texas Top Cop Shop, Inc. v. Garland* exempting US based corporations’
requirement to file BOI temporarily.> At the state level, New York is set to enact its own LLC
Transparency Act built on CTA but with a stronger public access component.® In contrast,
implementation of such effective transparency regime in the state of Delaware is lacking,

especially considering that Delaware is known to be the leading LLC incorporation state in the US.
7

LFIinCEN, Advisory to Financial Institutions and Real Estate Firms on lllicit Finance Risks in the Real Estate
Sector, FIN-2023-A001 (2023), https://www.fincen.gov/boi;

2 Corporate Transparency Act, 31 U.S.C. § 5336 (2021)
https://www.congress.gov/116/plaws/publ283/PLAW-116publ283.pdf.

31d.

4 Texas Top Cop Shop, Inc. v. Garland, No. 5:23-cv-00045 (N.D. Tex. 2025).

> FinCEN, Beneficial Ownership Information Reporting, https://www.fincen.gov/boi; see Arpita Shroff &
Diana Pence, The Mandate of the Corporate Transparency Act, 142 J. Tax'n 18 (Jan./Feb. 2025),
https://1.next.westlaw.com/Document/I13415e363660311f090a092159c¢9c2a82/View/FullText.html

6 See Sidley Austin LLP, Key Things to Know About the New York LLC Transparency Act (2024); see N.Y. S.
995, amendment B (2023) (limited liability company beneficial owner disclosure); N.Y. Assemb. A.08544
(2023) (same), https://www.nysenate.gov/legislation/bills/2023/5995/amendment/B,
https://nyassembly.gov/leg/?term=2023&bn=500995,

https://nyassembly.gov/leg/?default fld=&leg video=&bn=A08544&term=2023&Summary=Y&Actions=Y&
Memo=Y&Text=Y (signed in 2023, effective Jan. 2026).

7 Incorporate in Delaware or Nevada, Wolters Kluwer, https://www.wolterskluwer.com/en/expert-
insights/why-incorporate-in-delaware-or-nevada.
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Therefore, it is imperative to understand that effective corporate transparency laws demonstrate
a growing recognition that disclosure requirements are not only about mitigating illicit financing
and thereby protecting national interest, but also about strengthening trust in real estate markets
by enabling more effective regulation of institutional landlords.
This paper outlines that the effectiveness of corporate transparency in the United States depends
on consistent and enforceable disclosure of beneficial ownership information across federal and
state levels. Through comparative analysis of the Corporate Transparency Act and Delaware’s
Limited Liability Company Act (DLLCA), it argues that gaps in beneficial ownership transparency
not only enable the misuse of real estate investments for illicit financial activity but also undermine
market integrity, housing stability, and national security.
This Research Paper proceeds as follows: Chapter | outlines the growing concerns surrounding
corporate anonymity and minimal disclosure requirements in real estate transactions involving
limited liability companies, explaining how the concealment of beneficial ownership facilitates
illicit financial activity, distorts housing markets, and implicates national security interests. Chapter
[l analyzes the applicable legal frameworks by comparing the federal Corporate Transparency Act
with Delaware’s Limited Liability Company Act, while briefly referencing New York’s LLC
Transparency Act to illustrate emerging state-level efforts to align with federal transparency
objectives. Chapter lll examines the constitutional implications arising from the divergence
between federal transparency mandates and state incorporation practices, focusing on how this
misalignment disrupts the federal-state balance of powers, frustrates transparency objectives in
real estate markets, and weakens the effectiveness of national financial crime enforcement.
Chapter IV concludes with my proposed reforms, grounded in the preceding analysis, addressing
the Corporate Transparency Act, recent FinCEN developments, and Delaware state law, and
emphasizing the critical role of effective transparency measures in preserving real estate market
integrity, strengthening national security, ensuring regulatory compliance, and mitigating the
misuse of corporate formation autonomy for financial misconduct. Finally, the Research Paper
concludes by summarising these findings to underscore the necessity of coordinated transparency
reforms across federal and state regimes on an urgent basis.

l. GROWING CONCERNS SURROUNDING CORPORATE ANONYMITY IN REAL ESTATE

MARKETS AND NATIONAL SECURITY

In recent years, the United States has witnessed a noticeable rise in the use of LLCs and similarly
opaque corporate structures to acquire real estate; from single-family homes and multifamily
rentals to large-scale commercial portfolios.® While LLCs offer legitimate benefits such as limited
liability, tax efficiency, and operational flexibility, capacity to conceal beneficial ownership, these
very advantages have fostered an environment where anonymity could be exploited.® Exploitation
is primarily done by allowing bad actors to channel illicit funds through real estate transactions by
money laundering, evading tax, and circumventing sanctions thereby posing serious regulatory,
market, and national security concerns.’® When property is purchased through entities whose true
owners remain undisclosed, these entities become safe havens for illicit capital, undermining

8 See Jon Lin, LLCs, Luxury Real Estate, and Secrecy, N.Y.U. J. Legis. & Pub. Pol'y: Quorum (2023),
https://nyujlpp.org/quorum/jonlin-lics-luxury-real-estate-secrecy/.

9See U.S. Dep’t of the Treasury, National Money Laundering Risk Assessment (2024),
https://home.treasury.gov/system/files/136/2024-National-Money-Laundering-Risk-Assessment.pdf; Int’l
Consortium of Investigative Journalists, U.S. Takes Aim at Real Estate Money Laundering, Pandora Papers
(2024), https://www.icij.org/investigations/pandora-papers/us-takes-aim-at-real-estate-money-
laundering/?utm.

104q.
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governmental oversight and depriving communities of transparency and disabling accountability
of BOs.!* Additionally, this lack of transparency affects housing protection and affordability, as
concealed ownership allows unpredictable investments causing inflation in property values which
causes most detriment to potential residential real estate owners, thereby displacing
communities.'? The concept of safeguarding real estate markets in this context refers to ensuring
that both commercial and residential property markets remain transparent, affordable, and free
from manipulation by illicit capital.®

A beneficial owner under the CTA is “any individual who, directly or indirectly, either exercises
substantial control over a reporting company or owns or controls at least 25% of the ownership
interest of a reporting company.”** Disclosure of BO information during LLC formation means the
requirement to reveal relevant information of the BO to the government authorities.> FinCEN has
repeatedly emphasized on the same reminding that the opacity of real estate transactions enables
foreign oligarchs, sanctioned individuals, and criminal organizations to launder funds through the
US market.’® BO transparency empowers regulators and communities to identify the true
stakeholders in property markets, enabling effective enforcement of zoning, tax, and housing
policies based on accurate ownership data.l” Conversely, LLC anonymity frustrates these
objectives by impeding governments’ ability to monitor absentee ownership and preserve
community stability.'®

CTA represents the most significant federal step toward correcting these deficiencies. It is enacted
under the National Defense Authorization Act for Fiscal Year 2021 whereby it requires most LLCs
to report their BO information to FinCEN.™ Although this marks a significant federal step toward
curbing corporate anonymity, varying state-level disclosure requirements, particularly in

1 U.S. Dep’t of the treasury, national Money laundering Risk Assessment (2022),
https://home.treasury.gov/system/files/136/2022-National-Money-Laundering-Risk-Assessment.pdf.

12 See Money Laundering Risks in Commercial Real Estate, ACDC & Global Financial Integrity (May 2024),
https://acdatacollective.org/wp-content/uploads/2024/05/Money-Laundering-Risks-in-Commercial-Real-
Estate ACDC GFl FACT.pdf?utm

13 See U.S. Dep’t of the Treasury, National lllicit Finance Strategy 2024, at 32 (defining safeguarding of
property markets as a national security priority), https://home.treasury.gov/system/files/136/2024-lllicit-
Finance-Strategy.pdf

14 Corporate Transparency Act, 31 U.S.C. § 5336 (2021).
https://www.congress.gov/116/plaws/publ283/PLAW-116publ283.pdf

B d.

16 See FinCEN, Advisory to Financial Institutions and Real Estate Firms on lllicit Finance Risks in the Real
Estate Sector, FIN-2023-A001 (2023), https://www.fincen.gov/system/files/shared/sar tti 23.pdf

17See U.S. Dep’t of the Treasury, National lllicit Finance Strategy 2024, at 32 (defining safeguarding of
property markets as a national security priority), https://home.treasury.gov/system/files/136/2024-lllicit-
Finance-Strategy.pdf; Money Laundering Risks in Commercial Real Estate, ACDC & Global Financial Integrity
(May 2024), https://acdatacollective.org/wp-content/uploads/2024/05/Money-Laundering-Risks-in-
Commercial-Real-Estate ACDC GFI FACT.pdf?utm.

18 See Qjian Franklin, Paper Pre-WFA 2024, Haas School of Business (2024), https://haas.berkeley.edu/wp-
content/uploads/Qian-Franklin-Paper-Pre-WFA-2024.pdf, See FiInCEN, Advisory to Financial Institutions and
Real Estate Firms on lllicit Finance Risks in the Real Estate Sector, FIN-2023-A001 (2023),
https://www.fincen.gov/system/files/shared/sar tti 23.pdf

1% Corporate Transparency Act, 31 U.S.C. § 5336 (2021).
https://www.congress.gov/116/plaws/publ283/PLAW-116publ283.pdf
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incorporation-friendly jurisdiction such as Delaware, continue to create transparency gaps?° which
will be examined with greater depth in Chapter Il and Ill.

I. COMPARATIVE LEGAL FRAMEWORKS (CTA AND THE DLLCA)

The comparative framework between federal and state legislation reveals the structural
imbalance between the CTA?! and the DLLCA?? in terms of beneficial ownership disclosure. The
CTA in association Anti-Money Laundering Act of 2020,%3 establishes a federal mandate requiring
reporting corporations to disclose their beneficial owners and company applicants to the FinCEN.?*
This federal standard represents a breakpoint effort in the United States to combat the misuse of
corporate structures, especially LLCs used for financial crime especially money laundering, tax
evasion, and concealment of illicit wealth through real estate space.?

Under CTA 31 U.S.C. § 5336(b)(1)(A)?%, entities formed or registered to do business in the United
States must report identifying information for their beneficial owners, including name, date of
birth, address, and a unique identification number from an acceptable document such as a
passport or driver’s license.® This disclosure requirement aims to provide FinCEN with a centralized
database of ownership information accessible to law enforcement and certain regulatory
authorities.?’

In contrast, Delaware’s LLC Act long considered a hallmark state for upholding corporate flexibility
requiring only minimal information at formation whereby as per requirement, the certificate of
incorporation merely needs to include the LLC’s name, the address of its registered office, and the
name of its registered agent.?® Delaware imposes no statutory obligation to identify or report
beneficial owners publicly or even privately to state regulators.?® While this approach preserves
business privacy and administrative ease, it also fosters opacity, allowing anonymous BOs and shell
entities to operate within and beyond state boundaries.’

20 See Del. Code Ann. tit. 6, ch. 18, subch. II,
https://delcode.delaware.gov/title6/c018/sc02/index.html?utm source.
21 Corporate Transparency Act, 31 U.S.C. § 5336 (2021),
https://www.congress.gov/116/plaws/publ283/PLAW-116publ283.pdf
22 See Del. Code Ann. tit. 6, ch. 18, subch. II,
https://delcode.delaware.gov/title6/c018/sc02/index.html?utm source.

2 Anti-Money Laundering Act of 2020, Pub. L. No. 116-283, div. F, § 6001-6511, 134 Stat. 4547 (2021)
https://www.congress.gov/116/plaws/publ283/PLAW-116publ283.pdf

24 Corporate Transparency Act, 31 U.S.C. § 5336 (2021).
https://www.congress.gov/116/plaws/publ283/PLAW-116publ283.pdf

%> See The Mandate of the Corporate Transparency Act, 98 Notre Dame L. Rev. 451, 456-58 (2025)
https://scholarship.law.nd.edu/cgi/viewcontent.cgi?article=1726&context=jleg

26 d.

27 See FinCEN, Beneficial Ownership Information Reporting Requirements (Final Rule)
https://www.fincen.gov/boi, https://www.fincen.gov/news/news-releases/fincen-removes-beneficial-
ownership-reporting-requirements-us-companies-and-us?utm

2 See Why Incorporate in Delaware or Nevada, Wolters Kluwer (2024),
https://www.wolterskluwer.com/en/expert-insights/why-incorporate-in-delaware-or-nevada; Del. Code
Ann. tit. 6, § 18-201(a) (2024).

2 |d.; see Delaware Div. of Corps., LLC Filing and Formation Requirements (2024),
https://1.next.westlaw.com/Browse/Home/StatutesCourtRules/DelawareStatutesCourtRules?guid=N8EF1D
440B7AD11DB8E46AD894CF6FAAB&originationContext=documenttoc&transitionType=Default&contextDa
ta=(sc.Default)).
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This divergence between the CTA’s federal transparency mandate and Delaware’s state-level
opacity demonstrates a continuing gap between national policy goals and state business practices.
The result is a divided regulatory landscape in which beneficial ownership transparency depends
not on uniform compliance across nation, but on the jurisdiction of incorporation.3®

The gap has recently been intensified by FInCEN’s March 2025 interim final rule, which temporarily
suspended beneficial ownership reporting obligations for US corporations3! following ongoing
litigation in Texas Top Cop Shop, Inc. v. Garland.3? This development has reignited debate over the
limits of federal authority and the extent to which state autonomy can frustrate nationwide
transparency objectives. The temporary exemption also encourages arguments from
incorporation-friendly jurisdictions that oppose federal disclosure mandates upon states’ rights to
regulate entity formation®® which potentially exposes CTA to risk of losing its credibility
nationwide.

Meanwhile, New York has newly enacted amendments to its LLC law effective January 1, 2026,
that reporting LLCs disclose their beneficial owners to the State Department of State in a manner
consistent with CTA obligations®* thereby harmonizing state-level transparency with federal
principles.3> Although the Act’s implementation is yet to take effect, it demonstrates how a state
such as New York with substantial real estate markets are progressively adopting federal
transparency ideals.3®

The purpose of comparative analysis of legal frameworks discussed thus far through this paper
uncovers a pivotal truth; that the effectiveness of beneficial ownership transparency in the United
States cannot depend solely on federal reforms, but also on the establishment of greater
uniformity and consistency across state jurisdictions, ensuring that regulatory objectives are met
comprehensively and that gaps exploited for illicit purposes are effectively mitigated (both
proactively and reactively as required). Federal initiatives such as the CTA cannot fully deter illicit
financial flows in the real estate sector on its own unless states with immensely high incorporation
volumes like Delaware adopt consistent disclosure standards. Until such alignment is achieved,
the interplay between federal ambition and state discretion will continue to define the limits, or

30 See Arpita Shroff & Diana Pence, The Mandate of the Corporate Transparency Act, 142 ). Tax'n 18
(Jan./Feb. 2025),
https://1.next.westlaw.com/Document/I13415e363660311f090a092159c9c2a82/View/FullText.html

31 https://www.fincen.gov/boi, See Arpita Shroff & Diana Pence, The Mandate of the Corporate
Transparency Act, 142 J. Tax'n 18 (Jan./Feb. 2025),
https://1.next.westlaw.com/Document/I13415e363660311f090a092159c¢9c2a82/View/FullText.html

32 See FinCEN, Interim Final Rule on Beneficial Ownership Reporting Requirements (Mar. 2025), See Arpita
Shroff & Diana Pence, The Mandate of the Corporate Transparency Act, 142 J. Tax'n 18 (Jan./Feb. 2025),
https://1.next.westlaw.com/Document/I13415e363660311f090a092159c9c2a82/View/FullText.html, See
Texas Top Cop Shop, Inc. v. Garland, No. 5:23-cv-00045 (N.D. Tex. 2025),
https://www.fincen.gov/news/news-releases/fincen-removes-beneficial-ownership-reporting-
requirements-us-companies-and-us?utm

33 See Texas Top Cop Shop, Inc. v. Garland, No. 5:23-cv-00045 (N.D. Tex. 2025).

34 See N.Y. Sen. Bill 5.995 (2023), Amendment B (limited liability company beneficial owner disclosure) (as
proposed); N.Y. Assembly Bill A.08544 (2023) (same); see also Sidley, Key Things to Know About the New
York LLC Transparency Act (Mar. 2024) https://www.sidley.com/en/insights/newsupdates/2024/03/key-
things-to-know-about-the-new-york-llc-transparency-act

3 d.

36 d.
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lack thereof in relation to transparency in American legal landscapes®’, which shall be discussed in
detail in the following Chapter.

. CONSTITUTIONAL IMPLICATIONS

The CTA was enacted pursuant to Congress’s authority under the Commerce Clause and its
national security powers, reflecting explicit congressional findings that anonymous shell
companies pose a serious threat to the integrity of the US financial system and facilitate money
laundering, terrorism financing, sanctions evasion, and foreign corruption.3® By requiring reporting
companies to disclose beneficial ownership information directly to the FinCEN, Congress sought
to establish a uniform federal mechanism (through enactment of CTA) capable of addressing risks
that transcend state boundaries.3® However, the CTA does not preempt state corporate formation
statutes, nor does it compel states to modify their incorporation practices.*°

Delaware’s LLC Act exemplifies the constitutional tension created by this dual system; as the
leading jurisdiction for LLC formation in the United States, Delaware requires only minimal
information at the time of formation, collecting no beneficial ownership data and imposing no
verification obligations on organizers or registered agents.*! While this approach is often justified
as promoting business efficiency and flexibility, it creates a structural gap between federal
transparency objectives and state-level practices.*? In effect, Delaware’s refusal to adopt even
baseline disclosure measures undermines the cooperative functioning of the federal regime by
allowing entities formed under its laws to remain opaque at the point of entry into the US
economy.*

Therefore, this misalignment disrupts the constitutional equilibrium between federal and state
authority. When anonymous LLCs formed under Delaware law are used to acquire real estate
across state lines, launder illicit funds, or evade federal sanctions, the consequences are borne not
only by Delaware but by the national economy and federal enforcement agencies.**

The constitutional strain has been further amplified by recent developments in federal
enforcement. In March 2025, FinCEN issued an interim final rule temporarily exempting US based
entities from beneficial ownership reporting requirements following ongoing litigation in Texas
Top Cop Shop, Inc. v. Garland.#> This development further reveals the fragility of the federal

37 See Corporate Transparency Act § 5336(h); see also Del. Code Ann. tit. 6, § 18-201

38 Anti-Money Laundering Act of 2020, Pub. L. No. 116-283, div. F, §§ 6001-6511, 134 Stat. 4547 (2021),
https://www.congress.gov/116/plaws/publ283/PLAW-116publ283.pdf

3931 U.S.C. § 5336(b), https://www.law.cornell.edu/uscode/text/31/5336?utm

40 d.
41 Del. Code Ann. tit. 6, § 18-201, https://delcode.delaware.gov/title6/c018/sc02/index.html

42 Id., See Arpita Shroff & Diana Pence, The Mandate of the Corporate Transparency Act, 142 ). Tax'n 18
(Jan./Feb. 2025),
https://1.next.westlaw.com/Document/I13415e363660311f090a092159c¢9c2a82/View/FullText.html

“Bd.

4 See Arpita Shroff & Diana Pence, The Mandate of the Corporate Transparency Act, 142 J. Tax'n 18
(Jan./Feb. 2025),
https://1.next.westlaw.com/Document/I13415e363660311f090a092159c9c2a82/View/FullText.html

4> FinCEN, Beneficial Ownership Information Reporting, https://www.fincen.gov/boi, Texas Top Cop Shop,
Inc. v. Garland, No. 5:23-cv-00045 (N.D. Tex. 2025)., https://www.fincen.gov/news/news-releases/fincen-
removes-beneficial-ownership-reporting-requirements-us-companies-and-us?utm
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transparency framework when state-level incorporation regimes remain opaque.*® In the absence
of meaningful state cooperation, the temporary suspension of federal reporting obligations risks
re-entrenching the very anonymity the CTA was designed to dismantle.*

The implications of this constitutional imbalance are particularly acute in the real estate sector.
Real estate transactions have long been identified by FinCEN and other authorities as a preferred
channel for laundering illicit funds due to high asset values, limited disclosure requirements, and
historically weak AML oversight.*® Where state incorporation laws permit anonymous entities to
operate freely, federal efforts to monitor and regulate real estate markets become substantially
less effective.*® This dynamic not only frustrates transparency objectives but also generates
uncertainty within real estate markets themselves, undermining public confidence, distorting
pricing, and weakening regulatory enforcement.>®

In light of the above, Delaware’s persistent reluctance to adopt robust transparency measures
does not only represent a policy disagreement; it raises constitutional concerns by allowing state-
level autonomy to frustrate federal objectives aimed at protecting national security and real estate
market integrity.

V. MY OPINIONS AND RECOMMENDATIONS

Based on the analysis done thus far through this Research Paper, my opinion is that effective BOI
transparency requires a coordinated approach that addresses both federal and state-level
deficiencies. While the CTA represents a significant advancement in US transparency law, its
effectiveness depends on complementary state reforms. In my view, meaningful reform must
focus on strengthening federal enforcement mechanisms, encouraging state-level alignment, and
addressing sector-specific vulnerabilities in real estate markets.

First, Congress and FinCEN should take steps to reinforce the CTA’s reporting framework following
recent litigation-related disruptions Texas Top Cop Shop, Inc. v. Garland. The temporary exemption
of US based entities from beneficial ownership reporting underscores the need for clear statutory
authority and durable enforcement mechanisms that can withstand judicial scrutiny along with
certain contingency plan to manage the outcome caused by such disruptions. Clarifying the scope
of FINnCEN’s authority, enhancing verification procedures, and ensuring timely reinstatement of
reporting obligations are essential to maintaining the credibility of the federal transparency
regime.

Second, state-level reform, particularly in Delaware is imperative. Such incorporation-friendly
jurisdictions with high formation volumes should adopt baseline beneficial ownership disclosure
requirements accessible to regulators. Even non-public disclosure/ reporting requirements limited

4 d.

47 1d., See Arpita Shroff & Diana Pence, The Mandate of the Corporate Transparency Act, 142 ). Tax'n 18
(Jan./Feb. 2025),
https://1.next.westlaw.com/Document/I13415e363660311f090a092159c¢9c2a82/View/FullText.html

48 U.S. Dep’t of the Treasury, National Illicit Finance Strategy 2024,

https://home.treasury.gov/system/files/136/2024-llicit-Finance-Strategy.pdf

4 Id., See Arpita Shroff & Diana Pence, The Mandate of the Corporate Transparency Act, 142 ). Tax'n 18
(Jan./Feb. 2025),
https://1.next.westlaw.com/Document/I13415e363660311f090a092159c9c2a82/View/FullText.html
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towards state level regulatory authorities at the point of formation would be a significant starting
point in upholding transparency without undermining legitimate business interests.

Third, expanding on my second recommendation, as evidenced by emerging example of New
York’s LLC Transparency Act demonstrates a viable path forward. By aligning state-level disclosure
requirements with the CTA while incorporating enhanced public access mechanisms, New York
illustrates how not just Delaware, but other corporate rich states can reinforce federal objectives.
Although the Act has yet to take effect, it reflects growing recognition that corporate transparency
is essential not only for financial crime prevention but also for housing market stability and public
accountability.

Finally, special attention must be given to real estate markets as a focal point of transparency
reform for the obvious reasons discussed throughout this Research Paper. Strengthening
transparency in this sector would mitigate the misuse of corporate formation autonomy
advantages, deter illicit financial activity, and enhance public trust in property markets.
Considering all the above, these recommendations emphasize on the importance of implementing
effective corporate transparency aligning federal and state frameworks for closing transparency
gaps, preserving market integrity, and protecting national security.

CONCLUSION
This research paper has examined the growing risks posed by corporate anonymity in US real
estate markets through a comparative analysis of the Corporate Transparency Act (CTA) and
Delaware’s Limited Liability Company Act (DLLCA).>! It has demonstrated that while federal
reforms under the CTA represent a critical step toward beneficial ownership transparency, their
effectiveness is undermined by inconsistent state-level disclosure regimes and recent
enforcement challenges.>?

The analysis underscores that transparency is not merely a compliance mechanism but a
foundational safeguard for real estate market integrity and national security.®®> Anonymous LLC
structures have been repeatedly identified by the US Department of the Treasury and FinCEN as
channels for money laundering and sanctions evasion, particularly in high-value real estate
transactions.”* Without cohesive and enforceable transparency standards across federal and state
systems, corporate structures will continue to be exploited for illicit or opaque purposes,
frustrating efforts to monitor absentee Beneficial ownership and information.>>

Considering all of the above, | would like to reiterate that bridging these regulatory gaps is
essential to ensuring accountability, deterring financial crime, and maintaining trust in US real

51 Corporate Transparency Act 31 U.S.C. § 5336(b),
https://www.law.cornell.edu/uscode/text/31/53362utm, Del. Code Ann. tit. 6, § 18-201,
https://delcode.delaware.gov/title6/c018/sc02/index.html

52 Corporate Transparency Act, 31 U.S.C. § 5336(b) (2021),
https://www.congress.gov/116/plaws/publ283/PLAW-116publ283.pdf

3 See U.S. Dep’t of the Treasury, National Illicit Finance Strategy 2024, at 32 (defining safeguarding of
property markets as a national security priority), https://home.treasury.gov/system/files/136/2024-lllicit-
Finance-Strategy.pdf.

> See FInCEN, Advisory to Financial Institutions and Real Estate Firms on Illicit Finance Risks in the Real
Estate Sector, FIN-2023-A001 (2023), https://www.fincen.gov.

% See Jon Lin, LLCs, Luxury Real Estate, and Secrecy, N.Y.U. J. Legis. & Pub. Pol'y: Quorum (2023),
https://nyujlpp.org/quorum/jonlin-lics-luxury-real-estate-secrecy/.
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estate markets and the broader financial system. Meaningful progress in achieving this goal
requires harmonizing federal mandates under the CTA with state-level incorporation laws. To
begin with, Delaware, the leading state of incorporations, currently impose minimal disclosure
obligations. Recent crises being FInCEN’s interim final rule and litigation in Texas Top Cop Shop,
Inc. v. Garland, further adds to the brittleness of federal enforcement when state autonomy
remains unchecked. As highlighted above, future reforms could draw on emerging models like
New York’s LLC Transparency Act, which aligns state disclosure requirements with federal
principles while enhancing public access. Therefore, treating beneficial ownership transparency as
an immediate priority, rather than a gradual policy aspiration is critical to safeguarding real estate
market integrity and reinforcing the effectiveness of national security through prevention of
financial crime.
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The Adoption of the Digital Code of the Republic of Kazakhstan: Transition from Fragmented
Regulation to Systemic Safeguarding of the Digital Sphere
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AHHOTaUmA

B AaHHOW CTaTbe MHOM NMPOBOAMTCA KOMMIEKCHbIM aHaAn3 HOPMATUMBHOIO 3aKpenaeHua
UMOPOBbLIX NPAB M COMYTCTBYHOLLMX BO3HUKAKOWMX Npobaem NpaBOBOro peryinpoBaHUA MX Ha
Tepputopum Pecnybnmku KasaxctaH. Ocobyto aKkTyanbHOCTb JaHHas Tema Mnoayydnna Ha ¢oHe
npuHatua LUndpposoro Kogekca Pecnybankm KasaxctaH ot 9 aHBapa 2026 roga Ne 255-VIII, a Takxke
nepexoda K moaenu unMdpoBoro rocyaapcrsa M NoOBCEMECTHOM UMbpoBM3aLMN.

AKTYanbHOCTb MCCNenoBaHnA 0bycnoBaEHA YCKOPEHHbIM pa3BUTMEM LMGPOBOW cpeapl 1
WHTEPHETa, BO3PACTAOWMM 3HaYeHneM UMPPOBbLIX NPaB Yen0BeKa, a TakKe HeobxoaMMOCTbIO
yCTpaHeHus nNpobenos B 3akoHoAaTeNbCTBe, KoTopoe Ao 2026 roga Hocuao dparMeHTapHbIn
XapaKkrtep.

Llenbto pabotbl aBasieTca 0630p HOPMATUMBHO-NPaBoBOM 6a3bl Pecnybnumkm KasaxcTaH,
BblABAEHME Npobaem 3aKOHOAATENbHOIO PEryIMPOBaHUA N OLEHKA 3PPEKTMBHOCTM MEXaHM3MOB
3alWMTbl NPaB YenoBeka nocse npuHatTua Lndposoro Koaekca ot 9 aHBapa 2026 r. Ne 255-VIIl. B
PaMKax MCCNe0BaHMA NMPOAHANN3NPOBaHbI MEXAYHAPOAHble CTaHAAPTbl (Bceobuan aeknapauma
npas 4enoBeKa, pesontoummn Coseta OOH no npaBam 4YenoBeka), KOHCTUTYLIMOHHbIE OCHOBbI U
Mepapxma HOPMAaTMBHbIX MPaBOBbIX akToB PK, a Takke npuHUMMbl HOBOro Koaekca (cT. 4-13),
BK/IlOYAA NPUOPUTET Npas 4enoBeka, HesonacHocTb, cBoboay obpalleHns LUMPOBbIX AAHHbIX,
TEXHO/IOTMYECKYIO HENTPANbHOCTb U LMOPOBYHO STUKY.

Annotation

In this article, | conduct a comprehensive analysis of the legal codification of digital rights
and the associated challenges of regulating them in the territory of the Republic of Kazakhstan.
This topic has become particularly relevant in light of the adoption of the Digital Code of the
Republic of Kazakhstan on January 9, 2026, No. 255-VIII, as well as the transition to a digital state
model and the widespread digitalization.

The relevance of this study is driven by the accelerated development of the digital
environment and the internet, the growing significance of human digital rights, and the need to
address gaps in legislation, which until 2026 was fragmentary in nature.

The aim of this work is to review the legal and regulatory framework of the Republic of
Kazakhstan, identify issues in legislative regulation, and assess the effectiveness of mechanisms for
protecting human rights following the adoption of the Digital Code of January 9, 2026, No. 255-
VIII. The study analyzes international standards (the Universal Declaration of Human Rights, United
Nations Human Rights Council resolutions), constitutional foundations, and the hierarchy of legal
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acts in Kazakhstan, as well as the principles of the new Code (Articles 4-13), including the
prioritization of human rights, security, freedom of digital data circulation, technological neutrality,
and digital ethics.

Kntouesble cnosa

umdbposble npasa, Lindposoin koaekc Pecnybnankm KasaxctaH, umdposas cpeaa, 3alumTa
NepcoHaNbHbIX JAaHHbIX, KnbepbeszonacHoCTb, MNPUHUMMbLI UMPPOBOrO 3aKOHOAATENLCTBA,
MCKYCCTBEHHbIM MHTENNEKT, UMdpoBas TpaHchopMaLMaA, YyTEYKN AaHHbIX, LMPPOBAS FPAaMOTHOCTD,
KOHCTUTYLMOHHbIE NpaBa B LUMPPOBOM cpele, TEXHOOrMYeckan HeMTPaabHOCTb, LMdpPoBan 3TUKA.

Key words

rights, Digital Code of the Republic of Kazakhstan, digital environment, personal data
protection, cybersecurity, principles of digital legislation, artificial intelligence, digital
transformation, data breaches, digital literacy, constitutional rights in digital environment,
technological neutrality, digital ethics.

BeeneHue

C KoHUa 20 BeKa NocTeneHHo pa3BMBanach LMdpoBana cpesa M MHTEPHET B YaCTHOCTM, YTO
NOB/IEKNO 3apOXKaeHMe HOBbIX NpaB. Lindposblie NpaBa ¢ KaxkabiM rofom npnobpetanm bonbliee
BAMAHME M 3HAYEHME A5 Ye/0BEKA, YTO MOCTENEHHO NPUBENO K BO3HMKHOBEHMIO CTPATErMYeCKoM
HeobXxoAMMOCTU YPeryinMpoBaHmna TakMx OTHOLEHWI C LEeblo Pa3BMTUSA 0OLLECTBA M NOBbIWEHME
CyBEpPEHHOCTM rocyaapcTtea. PaHee LundpoBble NpaBa HMKAK 3aKOHOAATE/IbHO HE 3aKPEenaAaInCh,
HO nNpuHATNe Undposoro Kogekca oT 9 aHBapa 2026 roga Ne 255-VIII cTano ogHOM U3 KAo4YeBbIX
CTyNeHen No peannsaupmm NOAUTUKM FOCYAapPCTBA, HanpaB/AEHHOM Ha yCUAEeHME M MOBCEMECTHOE
pacnpocTpaHeHne UMPPOBbIX TEXHONOTUI N MCKYCCTBEHHOTO MHTENNEKTA. Llenbto cTaTbm ABNAETCA
0630p HOPMaTMBHO-MpPaBoBoM 6a3bl Pecnybnmkm KasaxcTaH, a TaKKe MOWCK M BbIABAEHME
npobaem 3akoHoZaTeIbHOWN 6a3bl.

Ha OaHHbI MOMEHT B Hay4HOW NuTepaType TepMUH UMPPOBblE MpaBa eue He 0bpén
YCTOABLUErocA onpeaeneHnsa n nog, HAM NpUHATO NOHMMaTb Ntobble NpaBa Yenoseka, KOTopble
MOTYT BO3HMKaTb NPW B3aMMOAENCTBUN C KOMMbIOTEPHbBIM TEXHONOTMAMMN UAN B MHTEPHET-Cpeae.
B HOpmaTMBHO nNpaBOBbiXx akTa Pecnybnmkm KasaxcTaH KoAeKcCasibHO He 3aKpenieHo To4yHoe
onpeneneHne, B Hay4HbIX Kpyrax MNpaBOBEAOB MPUHATO MNEPedYnCcnaTb KakuMe npaBa MOryT
OTHOCUTBCA K TAKOBbIM M, CCbINAACh Ha onpeaeneHne u3 MparkaaHckoro Koaekca, BbIBOAUTb CBOW.
B aHrNoA3bIYHOM NUTepaType MOXKHO BCTPETUTb, Korda umdpoBble npasa HasbiBatoT «Internet
rights» (MHTepHeT-npaBa), «right to communicate» (NpaBo Ha KOMMYHUKALIMIO) 1 MHbIE BapUaLMK.

B merkayHapoaHom npase UudpoBble NpaBa bbian 3aKkpenneHbl Bo Bceobulen aeknapaumm
npas Yenoseka u pesontoumn Coseta OOH no npasam Yenoseka. B pesontoumm 47/23 ot 13 niona
2021 ropma «HoBble © noaBaAtolWMecA UMPPOBbIE TEXHONOMMM U MNpaBa 4YesIOBEKa»
aKUEHTMPOBANOCb HeobxoaMMOCTb B 3aliMTe MNpaB YenoBeKa MNpu MCMOAb30BAHMM HOBbIX
TEXHONOMMM, TaKMX KaK MHTEPHET-CETb, UCKYCCTBEHHbIM MHTENNEKT U Ap., TaKXe BblABMraancb
PEKOMEHAAUMM MO YAYYWEHUIO MEXaHM3MOB COTpyaHu4ecTB [ocyaapctB wm IT-kopnopauui ¢
Le/bto MpeaoTBPaALLEHNA YTeYeK M NOBbIWEHWA 3alWMTbl OT HMUX, HO CO CTOPOHbI 3KkcnepToB OOH
OCHOBHOWM  aKUEHT W NOBblleHHOe BHWMMaHWe Obl10 yaeneHO Mepam NO  3aluTe
KOHOUAEHUMANbHOCTY, LMPOBOM MAEHTUDUKALMM M ONACHOCTb OHNANH Hacuaua [6].

B 10 cTaTbe 3akoHa «O NpaBOBbIX aKTax» MNPUBOAUTCA MEPAPXMA HOPMATUBHbBIX NPABOBbLIX
aKTOB, B KOTOPbIX YETKO NPONUCbIBAETCA NEPBOCTENEHHAA NPUOPUTETHOCTb U IN1aBEHCTBEHHOCTb U
HaAn4Me BbICLIEN OPUAMYECKOW CUAbl KOHCTUTYUMM HaZ BCemMM Apyrmm aktamum [cT. 10, 5].
OAHaKo, Ha MOMEHT HanMncaHmA cTaTbk B KOHCTUTYUMK Pecnybamkm KasaxctaH ot 30 aBrycta 1995
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roga, Nnpu y4éte nocneaHnx M3aMmeHeHnn n aononHeruin ot 19.09.2022 r., He HaLWOCb HM eAMHOro
NPAMOTO YNOMMUHAHUA C/IOB KMHTEPHET», «UMdpoBble Npasa» n Ta4. CTOUT OTMETUTb, YTO Y Hac
MMEIOTCSA HOPMbI, KOTOPbIE KOCBEHHO OTHOCATCA K UMGPOBOM cpeae, Takne Kak cTatba 18, KkoTopas
3alMLIAET YacTHYIO XM3Hb M eé TalHy, ctatha 20, KoTopas AaéTt cBoboay cioBa M AOCTyN K
nHdopmaumm. [cT. 18, 20; 1]. Takke oTaeNbHblE YNTOMUHAHMA Oblan 3akoHe Pecnybankmn KasaxcraH
«O nepcoHanbHbIX AaHHbIX M X 3aWmTe» oT 21 mas 2013 roga N 94-V [4]; B 3akoHe Pecnybanku
KazaxctaH «06 nHdbopmatnsaumm» ot 24 Hoabps 2015 roga Ne 418-V [3], ogHaKo OTCyTCTBOBAA
LEeNOCTHOCTb.

OnHako HaumHas c¢ 2025 roga Ha Tepputopum Pecnybamkmn KasaxcTaH NocTeneHHo u
N/IAaHOMEPHO Havya/IMCb NPOBOAUTLCA AENCTBMA MO CO34aHMIO OTAE/IbHOIO KOAEeKca, KOTOPbIN Obl
CMOT OPUANYECKM 3aKPENUTb AaHHble 0bLLEeCTBEHHbIE OTHOLIEHUSA.

B okTabps 2025 roaa Ha mexayHapoaHom dopyme Digital Bridge 2025 Ha KoHdepeHLmMn
Mpe3snaeHTtom Pecnybnmkn KasaxctaH Kacbim-KomapT TokaeBbiM Oblna M310¥KeHa cTpaTeruns
undpoBOro pas3BuTMA KasaxcTaHa. MIMeHHO B 3TOM BbICTynieHMEM UM Oblio 3aaBaAeHO: «Hauwa
cTpaTernyeckasn uesb — npeBpaTnTb KasaxcTaH B MOMHOCTbIO UMGPOBOE rocy1apcTBO B TEYEHUE
Tpex net». [10]. Takxe Mm b6bI10 03BYyYeHO, YTO KasaxcTaH pa3pabartbiBaeT Uudposoi Koaekc,
KOTOpbI B MNocneacTsuMm OyaeT CAYXWMTb OCHOBOM ANA nocnenoBaTenbHOM UMbpoBM3aLMM
rocynapctea B cdepax 06pas3oBaHMA, 34PaBOOXPAHEHMA, 3KOHOMWKM W rOCYAapPCTBEHHOO
ynpasaeHuma

17 oktAbpa 2025 roaa Ha 3aceaaHnn obLLECTBEHHOM NanaThbl NPU Maxkuance obeykaanca
NPOEKT AaHHOro Koaekca. Nocne 3acefaHna o4HMM M3 AenyTaToB MaXKManMca, @ MMEHHO YeHOM
obLecTBeHHOM Nanatbl EkaTepmnHon CMbllnAeBoM Hbln AaH caeaytoumii KommeHTapuin: «CeroaHa
B Pa3HbIX OTPACAAX CYLLECTBYIOT AECATKM onpeaeneHnin umdposoir nnatopmbl, YTO CO3AaET
nyTaHuuy. KogeKc AoKeH HaBECTU NOPAA0K U 33[aTb eIMHbIE PAMKKM peryampoBanHma». [11].

Janee Ha nneHapHom 3acedaHun Maxuauca MapnamerHta PK 12 Hoabps 2025 roga B
nepBoM YTeHUM oa0bpeH npoekT Undposoro kogekca. MNocne yxe 25 aekabpa 2025 roga CeHat
o406pun npoekT LUndposoro Kogekca.

N BOT yxe 9 AHBapsa 2026 roga MpesnaeHTom Pecnybnankm KasaxctaH Obln nognucad
Uundposoin Kogekc No 255-VIII, KOTOpbI 3aKpenua OCHOBHbIE MPUHLMMbI, UMPPOBble 0OBEKTHI,
npeamMeTbl U UX NPOAYKTbI, CYObEKTOB LMGPOBON CPedbl, KOMMNETEHLIMN rOCYAaPCTBEHHbIX OPraHoB
N Ta.

Mpy 03HAaKOM/IEHWMM C 3aKOHOM OYEeHb BaXKHO MOHMMATb MPMHUMMbI, HAa KOTOPbIX OH
b6asnpyetca. anee A npmBOXKy TabauLy, B KOTOPOW A nepedncasto npuHumnel Lndposoro Koaekca
Pecnybnmkn KazaxctaH, KOTopble Obl/iv YKa3aHbl B CTaTbe 4 U NPOBOXKY TPAKTOBKY, AaHHYIO HaM 13
nocneaytoumnx ctaten [c1. 5—13; 2].
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MpuHUMn

TpaKTOBaHWe NpPUHUMNA, ero
coaepKaHue

CobntogeHune npas, cBobos, 1
3aKOHHbIX MHTEPECOB Ye/10BEKa B
uMdpoBoM cpeae

MpaBa, cBOOOAbI N 3aKOHHbIE
MHTEPEeChl YeN0BEKa NPU3HAOTCS
HamMBbICLWEN LEHHOCTbIO; Kakoe-11bo
OorpaHUYeHne He AonycKaeTcs

BesonacHoCTb Yenoseka,
oblecTBa M rocyaapcTea npu
NPUMEHEHNN LMPPOBbIX TEXHONOTUIA

be3onacHoOCTb YenoBekKa,
obLlecTBa 1 rocyaapcTea npum
NPUMEHEHUN UMPPOBbIX TEXHONOTUIA
ABNAOTCA HEOTbEM/IEMbBIM 3/1EMEHTOM
YCTOMYMBOrO PasBUTUA LIMPPOBONA
cpeabl; focyaapcTBO NPUHUMAET Mepbl
No NpeaynpeXaeHNI0 N CHUMKEHMIO
PUCKOB HEMATMBHOIO BO3ENCTBUA
TEXHONOTNI Ha NpaBa, cBOHOAbI U
MHTEpechl rpaxkaaH, obllecTsa u
rocyaapcTsa

Ceobosa obpalleHma unudpoBbIX
OAaHHbIX

B Pecnybsmke KasaxcTaH
obecneuymBaeTca cBob604a NOUCKa,
bopmmpoBaHmMa, nepeaaym, XpaHeHus
M MCNONb30BaAHMA UMDPOBbLIX AAHHbIX;
foCcynapCTBO COAEMNCTBYET PAa3BUTUIO
OTKPbITOCTWN, AOBEPEHHOCTH,
AOCTYMHOCTM, aKTya/IbHOCTU U
NOMIHOTbI LMPPOBbIX AAHHbIX

CBobOAa CO3/aHMsA, PAa3BUTUA U
NPUMEHEHMA LMPOBbIX TEXHONOTUIA

CosgaHue, passutne u
NPUMEHeHNE LMPPOBbIX TEXHONOTUI
OCYLLEeCTBAAIOTCA CBOOOAHO;
rocyaapcTBo CO34aET YCA0BMA ANA
NpoBeAeHMA HayYHbIX UCCNea0BaHMA,
MHHOBALUMOHHOM AEATENbHOCTU U
Pa3BUTUA UMPPOBLIX TEXHONOTUN

BanaHc YacTHbIX U NyBANYHBIX
WHTepecos

PerynupoBaHme 0bLLeCTBEHHbIX
OTHOLLEHM B LMbpOBOM cpeae
ocylLecTBaseTcs ¢ cobatoaeHnem
HanaHca mexay YaCTHbIMMK U
Ny6AMYHBIMW MHTEPECAMM

[OCTYNHOCTb M MHKIO3MBHOCTb
LuMdpoBOM cpeabl

focymapcTBo obecneynsaeT
PaBHbIM AOCTYN rpa*kaaH K UMPpPOBbIM
TEXHONIOTMAM, NPOAYKTaM, YCAYram u
BO3MOXHOCTAM B LMPOBOM cpese;
LindbpoBblie 06bEKTHI
pa3pabaTbiBAOTCA U MCMOMb3YHOTCA C
YYETOM AOCTYNHOCTW ANS NNLL C
MHBANNAHOCTbLIO M MHbIX
MasIOMOBUIbHBIX TPYNM HAaceNEeHUA
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focyaapcTBO y4acTBYeT B
umdbposo cpene B npegenax HIMA PK;
foCcyapCcTBEHHOE yYacTue B CO34aHUM 1
aKcnAyaTaumm UndpPOBbIX PECYPCOB U
CUCTEM A0MNYyCKAeTCsa ANA peannsaumm
MponopunoHanbHoe K AOTY A pv 4

rocyapcTBeHHbIX GYHKLMIM, OKa3aHKs
7 0H60CHOBaHHOE y4acTue rocyaapcTea B
y rocy4apCTBEHHbIX YCAYT 1 obecneyeHms
LUndpoBoM cpeae .
6e30nacHOCTM, YCTOMYUBOCTU U
AOCTYMNHOCTU UMdpOBOM
MHOPACTPYKTYPbI NPY HEAONYLLEHNN
HeobOCHOBAHHOIO BMeLLAaTeNbCTBA B
KOHKYPEHTHYyto cpeay
MPMHLMN TEXHONOrMYECKON
HeMTPasbHOCTX NPaBOBOTO
PerynMpoBaHuA NpeanonaraeT pagHoe
OTHOLLEHME K PasHbIM UMPPOBbLIM
TEXHO/IOTUAM, @ MPaBOE PerynpoBaHme

. OCYLLECTBAAETCA UCXO4A U3
TexHoNorMyecKkas HemTPaabHOCTb
8 GYHKUMOHANbHbIX XapaKTEPUCTHK;

PaBOBOTO pEryAMpoBanWA focymapcTeo obecneynsaeT
npeacKkasyemocTb 1 CTabuabHOCTb
NPaBOBOro PeryiMpoBaHmna npu
NOABNEHNN HOBbIX LMPPOBbLIX
TEXHONOMN, He CO34aBadA NPenATCTBUM
O1A X Pa3BUTUA

Co3gaHue, pa3sBuTme m
npumMeHeHne UMdpoBbIX TEXHONOTUI
ocylecTnaeTca ¢ cobntoaeHnem
NPUHUMNOB YBaXKEHMA NPaB U
[OOCTOMHCTB YeNoBeKa, HegonyCTUMOCTH
ONCKPUMMWHALUMK, CNPaBeaIMBOCTY,
[06pOCOBECTHOCTH, MPO3PAYHOCTM U
OTBETCTBEHHOCTU; f0CYAapcTBO,
9 Llndposan aTnKa n counanbHas OpraHM3auUnMn 1 rparkaaHe y4acTByHoT B
OTBETCTBEHHOCTb dbopmmpoBaHumM 1 cobntogeHnn
3TUYECKMX CTaHAAPTOB NOBEAEHWA B
uMdpoBOI cpese, HanpaBNeHHbIX Ha
npeAoTBpaLLeHne ANCKPUMUHALMY,
MaHWUNyNALMKM, 310ynoTpebneHns
LUMOPOBLIMM TEXHONOTUAMM U UHBIX
HapyLweHWI NpaBs, cBOOOA M 3aKOHHbIX
WHTEpPEeCcoB YesloBeKa, 0bLLecTBa U1
rocyaapctsa

Tabnmua 1. OCHOBHbIe NPUHLMMbI LM$POBOro 3akoHogaTenbcTea Pecnybamkn KasaxctaH

HecmoTps Ha Ba)KHOCTb NPUHATUSA A@HHOIO KOAEKca M BeCb MPOrpecc, YTo OH NPeBO3HEC B
MPaBoOBYlO M 3aKOHOTBOPYECKylo cpedy Pecnybnvkm KasaxcTaH, BCE TaK ke ocTatoTca

CYLLECTBEHHbIE BbI30BbI B laHHON chepe.
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OpHoM 13 cambix Donblimx npobnem ABNAETCA HeAOCTaToYHaA 3QGEKTUBHOCTb
MEeXaHM3MOB 3allUMTbl AaHHbIX. B 2024 roay AO «locyaapcTBeHHaa TexHudyeckas cayxba» (I'TC)
KasaxcTaHa onybimMKoBana CTaTUCTUYECKME AaHHbIe, B KOTOPbLIX FOBOPUIOCH O HaMyYmMK cBbile 41
000 WMHUMAEHTOB MHPOPMALIMOHHOW 6E30MacHOCTK, 4YTO ABASETCA POCTOM B 2,6 pasa no
cpaBHeHuto ¢ 2023 1. TakKe B CBOEM OTYETE BblnM 03BYYeHbl creaytolime umdpbl [8]:

° 41,000+ MHUMAEHTOB MHPOPMALMOHHON He30MacHOCTH

° 21,940 cnyyaeBs 3aparkeHuna BpegoHOoCcHbIm 10

° 66 M/IH MOLLEHHNYECKNX 3BOHKOB NnpeaoTtepalleHo 8 Q1 2025
. 78-e mecTOo B rn0b6anbHOM MHAEKCe KnbepbesonacHOCTH

Mo cTaTucTnyeckMm JaHHbim MB PK B 2025 1. KoAM4yecTBO KubepnpecTynieHui
yBenmumnochb Ha 86,1 % 3a 10 mecsues [7].

MNoKkasaTenb 2023 r. 2024 . 2025r. Poct B %
MHUMOEeHTbI
MHPOPMaLIMOHHOM 15 770 + 41 000 + Tti:fy';::');x ~+86,1 %
6e3sonacHocTyu (I'TC) Y a
KpynHelwana yTeyka - 9 MAH. 16.3 MaH = +81 %.
KnbepnpectynneHus
11 000 15905 22 000 =+419
(no paHHbIM MB/) * AT ¥ +41% s roa
PackpbiBaemocCTb ~27% 28,4% 38, 9% = +44 %

Tabnuua 2. CTaTUCTUKA KUOEPUHLMAEHTOB M yTeYeK NepcoHaibHbIX AaHHbIX B
Pecnybnunke KasaxctaH (2024-2025 rr.) [7] [8] [9]

B AaHHOW Tabnumue npuBeaeHbl YACAA, NOAYYEHHbIe U3 ODULMANBHBIX MCTOYHUKOB. APKMM
NPUMEpPOM HeAOoCTaTOYHON 3QDEKTMBHOCTM 3aKOHOAATENbCTBA ABNAETCA yTeyka 6a3 AaHHbIX C
nHbopmaumen Ha 16,3 maH rpaxaaH. B aTux gaHHbIx xpaHuancb MH, TenedoHsl, agpeca rpaxaaH
M 3N10YMbILWJIEHHUKM MOAYYUAM KO BCeM 3ToM MHPopMauum OecnpensTCTBEeHHbIM A0CTyn.
OTcyTCTBME AOCTATOYHO KOHTPOAA 33 onepaTopaMm CBA3M, OTCYTCTBME COPA3MEPHOro HaKkasaHuA
32 NoAoOHble HapylWeHMA, a TakKe HM3Kaa UuMmdpoBasa rpPamoTHOCTb CaMWUX TpaxKAaH B
COBOKYMHOCTM NPUBENN K AHHOMY MHLMAOEHTY.

HecmoTpa Ha nNpuHATME yKa3aHHOro Koaekca, aHanuM3 CTAaTUCTUYECKMX TeHAEHUMN
CBMAETENbCTBYET O  COXPAHAOWENCA  CTPYKTYPHON  HedDPEKTMBHOCTM  MEXaHM3MOB
rocyaapcTBEHHOrO HaZ30pa WM OTBETCTBEHHOCTM B chepe 06PabOTKM MepCOHaNbHbIX AaHHbIX.
OtcytcTBMe  obsizaTtenbHbIX  TPeboBaHWMM K BHEAPEHWID  MHOTOYPOBHEBBLIX  CUCTEM
Kpuntorpadmyeckom 3alWmTbl M PerynapHbIX HE3aBMCUMMbIX ayAMTOB Y ONEepaTopoB KPUTUYECKOM
MHPOPMAUMOHHOM MHDPACTPYKTYPbl MPMBOAUT K TOMY, YTO [AaXKe BbIABNEHHble WHUMAEHTHI
3a4aCTylo He B/IEKYT 3a cODOM afeKBaTHbIX Mep MO YCTPaHEHMIO yA3BMMOCTEN. B pesynbtaTte, Kak
[EMOHCTPUPYET AMHAMMKa yTedek (¢ 9 maH 3anucer 8 2024 1. oo 16,3 maH B 2025 1.), nponcxoamT
He TONIbKO KOIMYECTBEHHbIN POCT MHUMAEHTOB, HO U KQYeCTBEHHOE YCNIOXKHEHME Yrpo3: Nepexos,
OT CyHaMHbIX 3aparkeHNn BpeaoHOCHbIM MO K LeneHanpasaeHHbIM aTakaM Ha rocyapCcTBeHHble
M KOMMepYecKkmne 6a3sbl AaHHbIX.

3aKkno4eHne

MNpuHatne Uudposoro Kogekca Pecnybankm KasaxctaHn Ne 255-VIII oT 9 axBapsa 2026 T.
CTaNO 3HAKOBbIM 3TanmoOmM B PasBMTUMM  HALMOHANABHOIO 3aKOHOAATe/NbCTBA, BMepBble
KOHCONMAMPOBAB Ha YpPOBHE  KOAMPUUMPOBAHHOIO aKkTa MNPUHLUMNLI  PeryanpoBaHus
06LLIeCTBEHHbIX OTHOLWEHMI B LMbpPOBON cpee. 3aKkpenaeHne AeBaTn 6a3oBbIX NPUHLMMNOB (OT
npuopuUTETa NPaB YeNoBEKa A0 TEXHOIOTMYECKOM HEMTPANbHOCTM U UMOPOBOMN 3TUKKM) CO3AaN0
CUCTEMHYIO OCHOBY AJA peanuMsaumm CcTpaTermu «MNoMIHOCTbIO LUMPPOBOro rocydapcTBay,
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o3By4yeHHOW [Ipe3snaeHTtom PK Ha ¢dopyme Digital Bridge 2025. Kogekc ycTpaHua paHee
CyLLeCcTBOBaBLYD  GparMeHTapHOCTb  MPaBOBOrO  PeryanMposBaHua, obecneynn  eauHble
TEPMUHONOTNYECKME PAMKM M 330NN MEXaHU3Mbl BanaHca YacTHbIX U NyBIMYHbBIX MHTEPECOB.

BmecTe ¢ TeM NpoBeAEHHbIN aHA/M3 BbIABWU CyLLLECTBEHHbIE OrpaHMYeHMA AEMUCTBYOWEro
NPaBOBOro MHCTPYMeHTapua. HecMoTpsa Ha POCT pacKkpbiBaeMoCTU KnbepnpecTynaeHuii (c 27 % B
2023 r. oo 38,9 % B 2025 r.), abcontoTHble MNOKas3aTenn MHUUAEHTOB WMHPOPMALMOHHOM
6e30MacHOCTM M MaclWTabbl yTeYeK NepcoHanbHbIX AaHHbIX (16,3 MH rpaxaaH) CBUAETENbCTBYIOT
0 HEeAoCTaTOYHOM 3OPEKTUBHOCTU MPEBEHTUBHBIX M OXPAHUTENbHbLIX MeXaHM3moB. OTCyTCTBME
[EeTannM3MPOBaAHHbIX HOPM OTBETCTBEHHOCTM OMepaTopoOB CBA3M, CNabbli  KOHTPOAb 3a
cobnopeHnem TpeboBaHMI K 3alUMTE AaHHbIX U HWU3KaA UMbPOBaAA rPAaMOTHOCTb HaceneHus
NPOAO/MKAOT CO3A4aBaTb KPUTUYECKME PUCKU HapyLWeEeHUA KOHCTUTYUMOHHbIX npas (cT. 18, 20
KoHctuTyumm PK).

Takmum  obpasom, Uudposon Koaekc npeactasnser coboll HeobxoaMmyto, HO
HeAOCTaTOUHYI0 Mepy. 58 AOCTUXKEHNA 3aABNEHHOM Lenn npespaleHna KasaxctaHa B umdpoBoe
rocyaapcTtBo B TeyeHWe TPEX neT TpebyeTcA KOMMAEKCHOe pa3BUTME MNOA33aKOHHbLIX aKTOB,
yCUNeHne aaMUHUCTPATUBHOM U YrONOBHOM OTBETCTBEHHOCTW, BHEAPEHWE MEeXAYHapOAHO-
NPU3HAHHbIX CTaHAAPTOB KMbepbe3onacHOCTH (B TOM YMce B paMKax coTpyaHuyectBa ¢ OOH m IT-
Kopnopauuammn) M CUCTEMHas MpPOrpaMma MOoBblWEHUA UMPPOBON TPAMOTHOCTU HaceneHus.
TONbKO NPW YCNOBUWU PELUEHWMA YyKa3aHHbIX Npobnem HOBbIM KoaeKc CMOXKeT B MOMHOM Mepe
BbINONHUTb QYHKLMIO HE TONIbKO PEryaATOpa, HO M rapaHTa yCTOMYMBOro 1 6€30NacHOro passuTmA
undposor cpeapl Pecnybnukm KasaxctaH. [anbHelwue wccnenoBaHWA  AO0MKHbI - ObiTb
HanpaBaeHbl Ha 3SMMUPUYECKYIO OLEHKY MNPaBOMPUMEHUTENbHOW NPAKTUKM U pa3paboTky
KOHKPETHbIX 3aKOHOAATeNbHbIX MOMPAaBOK, 0becneynBatowMx peanbHy 3aWmnTy LMGPOBbIX NPaB
rpaxaaH.
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Medical Sciences

HyTPUTMBHAA HEAOCTAaTOYHOCTb Y OONbHbIX
DAaKOM }KefyaKa B MOCT onepaLmoHHOM
nepmnoae: COBPeMEHHbIe acneKTbl
naToreHesa, AMarHOCTUKM U KoppeKLmm
nMTepaTypHbIn 0630p)

Hymabekosa Acenb TuecosHa

Bpay opanHatop otaeneHma Y3U n &1 HaunmoHanbHoro HayuyHoro OHKOOrMYeCcKoro
ueHTpa r.AcrtaHa

bykeeBa ¥aHap KaHanbaeBHa

3amecTtuTenb ampexkTopa HMM npodurnaktnyeckomn meamumHsbl MMeHM akaaemmka E.[
HaneHoBa MeauUMHCKMA YHMBEpCUTET AcTaHa

Kepumkynos Antai KyaHbilbekoBmy

CTapLlWuni OpAMHATOP, BPa4 OHKOXMPYPT OTAENEHUA MHOTONPOUIBbHON XMPYPTm
HaunoHanbHoro HaydyHoro OHKO/I0rMYecKoro LeHTpa r.ActaHa

Pak xenyaka (PX) octaetcs ogHol M3 Haubonee cepbesHbix nNpobnem coBpemMeHHOoM
OHKOM0TUU, CTabuabHO 3aHUMAA ANAMPYIOLLME NO3ULNMK B CTPYKTYPE MUPOBOM OHKO/IOTMYECKOM
3a60/1eBaeMOCTM U CMEPTHOCTW. HecMmoTpa Ha COBEPLUEHCTBOBAHWE XMPYPIMYECKMX TEXHUK U
NPOTOKO/I0B KOMBUHMPOBAHHOIO NeYyeHus, KatodeBbiM GakTOpPoOM, onpeaenatoliMmM NPOrHo3 U
BbI)KMBAEMOCTb NaLMEHTOB, OCTAETCA X HYTPUTMUBHbBIN CTATYyC.

B Pecnybaunke KasaxcTaH P cTabunibHO 3aHMMaeT 4-e MecTo B CTPYKTYPE OHKOI0MMYEeCKOn
3a60/1€BaemMoCTM U 2-e MecTo Mo nokasaTenam cmepTHocTM. CornacHoO JaHHbIM T1aBHOMO
BHelwTaTHOro oHKkonora M3 PK, akagemuka [1. P. Kangaposoi, no ntoram 9 mecsaues 2024 roaa B
CTpaHe 6bin0 3aperucTpuposaHo 30 744 nepBUYHbLIX NaUMeHTa (NOKasaTenb 3aboneBaemMocT —
203,8 Ha 100 000 Hacenenua)[1,2].

Habntopaetca Hebonbloe cHMKeHMe 3abonesaemocTn ¢ 7,7% B 2020 roay Ao 7,0% 8 2024
roay[1].

Hanbonee BbicokMe nokasaTenn 3abonesaemocty Ha 100 000 HaceneHns 3adpUKCUpPoBaHbI
B KaparaHauHckon (267 cnydaes), KocTaHaickol (165 cnydaes) u 3anagHo-KasaxcTaHCKoOM
obnactax (141 cnyyan).

Hun3Kkaa NATUNEeTHAA BblXnBaeMocTb (okono 17,1%) Bo mHorom obycnosneHa nosaHen
AnarHocTuko — 33,5% caydvaes BbIABAAOTCA Ha Il cTaamn, a 3Ha4YMTENbHAA YacTb NALMEHTOB
NMEET TAKENYH HYTPUTMBHYHO HE10CTAaTOYHOCTb YXKe Ha MOMEHT MOCTAaHOBKM AMarHosa [2].

B COBpeMEHHOM OHKOMOMMM YaCTMYHOE WAW TOTa/lbHOEe YyAafNeHWe Keayaka C
nmmdoamncceKLmen ocTaeTcs eAMHCTBEHHbIM PaAMKabHbIM METOAOM SIeYEHMNS 3/10KAYECTBEHHbIX
HOBOObOpa3oBaHWI Kenyaka [3]. Mo coBpeMeHHbIM NPeACTaBAEHUAM B KAMHUYECKOM NpPaKTUKe
YTBEPAMAMCL 3 OCHOBHbIX BMAA ONepaumin B JeYEeHUM paKka Keayaka — racTPIKTOMMUS,
cybToTasibHaA NpoKcMManbHaa M cybToTanbHas AMCTasibHAA pe3ekumn xenyaKka. Ecam onyxonb
JIOKaNIM30BaHa B Tee Kenyaka uanm mmeeT MHOUAbLTPATUBHLIA POCT M TOTa/bHOE MOpPaKeHue
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enyaKa BbINONHAETCA OnepaTMBHOE BMELLATeNbCTBO B 06beme racTpaktommm [4,5]. B HacToAwee
BpEMA, NPeaNOXEeHHaA AMOHCKMMW MCCNeaoBaTeNAMM, TAaKTMKA CTAHAAPTHOM pagMKanbHOM
pe3eKkuMmM Kenyaka M ractpaktommm ¢ D2-numoamccekument, cumTaeTca ObOLWEenpUHATbIM B
OHKO/I0TMM 30710TbIM CTaHAAPTOM SiedeHuna [6].

B npakTuyeckom OHKONOrMKM KasaxcTaHa racTPpaKTOMWA ABAAETCA OAHOW M3 OCHOBHbIX
onepauui B apceHane xmpypruyeckoro nederHma P m coctasnsetr no 70% Bcex paaMKanbHbIX
onepauni [7-10].

CyuwiectsyeT npobnema B NPOTEKAHUM PAHHErO M NO34HEro peabuanMTauMOHHOTO Nepmnoaa,
CBA3a@HHAA C pPasBUMTMEM OPraHMYecKMX U OGYHKUMOHANbHbIX HapYyLEeHW onepmMpoBaHHOIO
xenyaka. M.W. [laBblAoB M COaBTOPblI MCCNeAoBanAn MO3AHWE Pe3ynbTaTbl FACTPIKTOMUU U
TPaAKTOBaNM, YTO Npobiema NOCTraCTPIKTOMUYECKOrO CMHAPOMA, KOTOPaA BO3HMKAET BCAeACTBUE
OTCYTCTBMA Keflyaka [0 CUX MNOop He TepseT CBOK aKTyanbHocTb [11].  [pu aHanuse
nccnefoBaTeNnbCKMX  paboT  OTHOCMTENbHO MNOCNEACTBMA  FACTPIKTOMMIA  BbISIBNEHO, 4TO
OTeYeCTBEHHbIE M 3apybeskHble MCCAeaoBaTeNn  M3yyatoT AaHHyt npobnemy He TONbKO Kak
XMPYPrMYeckyto, HO 1 natopusmonormyeckyto [12, 13].

HyTpUTMBHaA HeAOCTaTOYHOCTb (MU CUHAPOM MaNbHYTPULIMM) NOCAE PEe3eKLMM KeNyaKa —
3TO NATONIOIMMYECKOE COCTOAHME, XapaKTePU3ytoLLeecA HeJOCTaTKOM MaKpO- U MUKPOHYTPUEHTOB,
BO3HMKatOLLee BCNEACTBME HapyLIEeHMA NPOLEeCcCOB MepeBapMBaHMA W BCACbiBaHWA nuwm. B
natoreHese HyTPUTUBHOW HEAOCTAaTOYHOCTM BEAYLLMM CYMTAETCA CUHAPOM aHOPEKCUU—KAXEKCUN.
MpW NOKaNM3aLMM ONYXON B BEPXHEM OTAENE XKENYA0OUHO-KMLLIEHYHOrO TPAKTa CUHAPOM KaxeKcum
Habnoaaetca y 80% [14].

B natoreHese aHopekcuu Oonbluoe 3HAYeHWe OTBOAAT  HaPYWeEHUK  CUCTEM,
OTBETCTBEHHbIX 33 anneTuT: NenTUHOBO-TPE/IMHOBON perynaunn, abeppaHTHOM nepegadye
CWUTHANOB, HapyweHuto Henponentua Y-peryaaummM rOpmMOHOB UM pAda  aMMHOKWUCAOT,
BbICBODOXAEHME OMyXONblO CrneumanbHbiX CyOCTaHUMA: AMNMA U NPOTEUMH MOBMAN3UPYIOLWLMX
GaKTOpOB. BaXHbIM B Pa3BUTUW AHOPEKCUMWM CUYMTAKOT HapyLleHWe B CUCTeMe NenTUH-TPeNuH
[15,16].

3BeCcTHO, 4TO 0O6bemM HOBOODOPA30BaAHMA HE ABNAETCA KPUTEPUEM PA3BUTUA KaXeKCUU.
Hanbonee BaxkHa NIOKaNM3aLMA ONyX0aM, OCOBEHHO MPU NMOPAKEHUWN ra- CTPOUHTECTUHANBHOIO
TpakTa [17]

CoBpeMeHHaA OHKOXMPYPrMA NepexoamT OT KOHLLENUMM YUCTO PaAMKaAbHOTO yaaneHuA
OMyXO/NW K CTpaTErmm AOCTUMKEHMA MAKCMMA/IbHOM BbIXKMBAEMOCTM MPU COXPaHEHWM BbICOKOrO
KayecTBa *M3HK (Quolity of life, Qol). Kak oTmeuatoT J. Kim n H.J.Lee (2025) dyHKUMOHANBHO
COXpaHAlolLMe onepauum (TakMe Kak MPOKCMMaNibHaa pe3eKumMAa WAW MUA0POCOXPaHAoLLAs
raCTPIKTOMMW) HanpaBfieHbl HAa MWHWMM3ALMIO MOCTTaCTPIKTOMMYECKOrO CMHAPOMA, KOTOPBbIN
ABNAETCA OCHOBHOW MNPUYMUHOM TAYOOKOM HYTPUTMBHOM HEAO0CTAaTOYHOCTM W COLMaNbHOWN
Aesafantaumm B nocneonepauyMoHHom nepuoae [18]. AKTyanbHOCTb JaHHOW npobaembl
obycnoBneHa Tem, 4YTO COXPaHeHMe [Jaxe 4YaCTW Kenyaka no3BONAEeT MNOAAEPKMBATb
dN3NONOTMYECKMIA NACCaXK MULLM N CEKPETOPHYH aKTUMBHOCTb, YTO KPUTUYECKMI BaXKHO ANA
npeAoTBpaLLEeHNA OTAANEHHbIX HYTPUTUBHbIX NOTepb. B cBA3M € 3TMM, BbIGOp 0bbema onepaumm
M MEeToAa PEKOHCTPYKUMM KT CTAaHOBUTCA CTPATEMMYECKMIM BaXKHbIM. AKTya ibHble MCCNeA0BaHMSA
(Song J. H. et al, 2025) nemMoOHCTpMpYIOT, YTO OpraH cbeperatolimMe NoAxoAbl, TakMe KakK
NPOKCMMaNbHaA pPe3eKkuMsa XKenyaka, MO3BONAKT CYWECTBEHHO CHU3UTb YacTOTy aHeMUU U
nednumTa BMTammHa B12 no cpaBHEHMIO C TOTa/ZIbHOW racTpakTOMMel, obecneyumsasa Nydwmia
HYTPUTUBHbIN NporHo3 [19,20,21]. Takum 06pa3om, KOMMAEKCHbIM aHaAM3 M CBOEBPEMEHHas
KOppPEeKUMA HYyTPUTUBHOIO CTaTyca ABAAIOTCA HEOOXOAMMbBIM YCI0BMEM YCMNELWHOW peabuantaumm
HONbHbIX PAKOM XKenyakKa.

CornacHo MeTa-aHa/iuM3y HyTpuUTMBHas HegocTatodHocTb (Finze A. et al., 2024), wu
COMYTCTBYIOLINE e BUTaMUHHbIe AednunTbl (0COBEHHO Kenesa 1 6enkn) BeayT K 3HaUUTebHOMY
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POCTY OCNIOXKHEHWNU:

- HecoctosaTenbHOCTb aHAaCTOMO308. [lednumT 6enka  MMKPO3NEMEHTOB HapyLAeT CMHTE3
KON/lareHa v aHrmoreHes B 30He XMPYPrmyeckoro LWea, YTo ABNAETCA OCHOBHOM NPUUYNHOMN TAKENbIX
NePUTOHNTOB.

- MHpeKuMoHHble oc/ioxkHeHus: HH Bbi3biBaeT BTOPUYHbIM MMMyHOAePUUMT. CHUNKEHNE
yncna MMmeOoLNTOB M YPOBHA aNbbyMMHa KOPPENMPYET C BbICOKOM YaCcTOTOM NOCAE0NePaLIMOHHbIX
NHEBMOHMI U HAarHOEHMM PaHbl.

- HapylweHune pereHepauuun: Kak oTmedaetca B pabore Muszynski T. (2024), HU3KMI
$a3oBbI  yron SABASETCA MAPKEPOM  KAETOYHOro MUCTOLLEeHWMs, 4YTOo 3ameanaeT obulee
BOCCTAHOB/IEHWE OPraHM3ma Nocae arpeccMBHOIO BMellaTenbeTBa [22].

MauneHTbl ¢ BbipaxeHHoM HH TpebyioT 6onee agnmtenbHoro npebbiBaHUs B OTAENEHUU
WHTEHCWMBHOW TePanumM 1 cTaumoHape:

- 3amenieHHoe BoCCTaHoBeHKe moTopukin KT (napesbl)

- HeobxoaMmOCTb B JAOPOroCTOALEM NAaPEHTEPAIbHOM MUTAaHUK U aHTMBaKTEepPUaIbHOM
Tepanuu Npm BOSHUKHOBEHWUWN OCTOXKHEHWNA.

- CpeaHAAa ANUTENbHOCTb rocnuTanmsaumm y naumeHtos ¢ HH Ha 30-50% Bbiwe, Yyem y
NaUMEHTOB C COXPAaHHbIM HYTPUTMBHbBIM CTAaTyCOM.

Hanbonee ponrocpoyHoe BaunaHne HH oKkasbiBaeT Ha OHKONOTMYECKME Pe3ynbTaThbl:

- CHU»eHue obLuel Bbixkneaemoctu: Miccnegosanns nogyepkusaeT (SongJ. H. et al., 2025),
YTO COXpPaHeHMe HyTPUTMBHOIO CTaTyCca M NPeAOoTBPaLLEHNE aHEMUK NOC/E ONepaLmm (Hanpumep,
NPy BbINOJHEHUM MPOKCMMANbHON pe3eKUMM) aCCOLMMPOBAHO C NIYYLWMMKM MOKa3aTeNamm
[0/ITOCPOYHOMN BbIXKMBaemocTH [21].

B oTan4me OT aNIMMEHTAapHOro roN0AaHmA, NpyM KOTOPOM OPraHW3m aganTupyeTca nyTem
CHUXeHMA MHTEHCUMBHOCTU meTabonmsma, paKoBas KaxeKkcua XapakTepusyeTca
rmnepmeTabonnM3MOM M NOTEPEN CKENETHOM MYCKyNaTypbl (CapKoneHunel), 4acTo NpoTeKatoLlen
Ha GOHe COXpaHEeHMA WAN [OaXKe YBENMYEHUA KMPOBOM Maccbl. CapKOMeHWA CTaHOBMTCA
HEe3aBUCMMbIM MPOrHOCTUYECKMM GaKTOPOM, KOPPENMPYHOLMM C POCTOM NOCAe0NepalNOHHbIX
OC/NIOXKHEHUIM N NNIOXOM MepeHOCMMOCTbIO XMMMWoTepanun. MexaHu3m eé pa3BUTMA CBA3AH C
CUCTEMHbBIM  BOCMaNeHMEM, KOTOpOe 3anyckaeT MpOTeO0/M3 W CHUXKAeT YyBCTBUTENbHOCTb
rMNOTAaNaMUYECKMX LIEHTPOB K CWUIHaNaM  HacCbIWEeHMA, 4YTO BedeT K  aHOpPEeKCUuM U
nporpeccupytoemy ncroueHuto [23,22].

Xnpypruyeckoe BMeLLATENbCTBO, ABAAACH 30710TbIM CTaHAAPTOM Ne4YeHuA, HaKknaablBaeT
Ha MaUMEHTa 3HAYUTENbHYIO MEeTaboaMYecKyto Harpysky. locne racTpsKToMUM Man OBLINPHOM
pe3eKkuMmM yTPauMBaOTCA KPUTUYECKME DYHKLMK XKeNyaKa:

° PesepByapHasa OyHKUMA: YTpaTa EMKOCTM OrpaHMYMBaET Pa30BbliM NMPUEM MULLM,
3anyckan nepsuYHbIN AePULMT KaoPUi.
° CekpeTopHaa oyHKUMA: Axnopruapusa (OTCYyTCTBME CONAHOM KWUCNOTbl) Aenaet

HEBO3MOXXHOM aAeKBaTHYO JeHaTypauuto HenKkoB M NepeBos, MUKPOINEMEHTOB, TaKMX Kak
YEeneso 1 Kaablnin, B PpaCTBOPUMYIO, YCBOSEMYIO GOPMY.

° HenpoaHaoKpnHHas GyHKLUMA: YaaneHne OCHOBHOIO opraHa-npoayLeHTa rpesimHa
(ropmoHa ronoza) NpMBOAUT K NaZeHUIo ero ypoBHA B naasme Ha 70-80% 6e3 nocneayowero
BOCCTQHOB/IEHWNA B TEYEHMNE MHOTUX NET.
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JnHamrKa ocHOBHbIX NoKa3aTenen P B KasaxctaHe (2020-2024 rr.)

MNoKkasaTenb 2020r. [2023r. 2024 r. (nporHo3s)
3abonesaemocTb (%) 7,7 6,9 7,0
CMepTHOCTb (no3mums) 2-e MecTo|2-e MecTo 2-e MecTo
MepBMYHbIe NauueHTsl (abc.) - - 30 744 (3a 9 mec.)
PaHHee BblsiBNeHMe (cTaaus 1) - 63,1 -
(TeHOoeHUMA)

TpaAnUMOHHbIE MEeTOAbl OUEHKM, TaKMe Kak MHAEeKC macchl Tena (MMT), B coBpemeHHOoM
OHKO/IOTUM NOABEPratoTca cepbesHon Kputnke. MMT He cnocobeH BbiABUTL «CapKomneHnYeckoe
OXMpPEHME» — COCTOAHME, NMPU KOTOPOM KPUTMYECKaa NOTePs MbILLIEYHON MACChl CKPbIBAaeTCA 3a
n36bITOYHbIM Becom. B pabotax B. K. /lagosa n [. C. PenopuHosa (2024) noayepKknBaeTcs, 4to
capkoneHua Bbiasndetca y 40% nauneHToB Aarke npu HopmanbHom WIMT, uto pgenaet
HeoHX0AMMbIM MCNONb30BaHUE MHCTPYMEHTA/IbHbIX METOA0B OLLEHKN [23].

BuonmmnenaHcHbIM aHanmM3 coctasa Tena (BMA) no3sonaeT 06bEKTUBM3MPOBATL MNOTEPHD
MbILLEYHOM N KMPOBOM MacChl. KntoueBbiM NapameTpom B 3TOM KOHTEKCTe ABAAeTcs Gpa30Bbli
Yron, KOTOPbIA PaccYMTbIBAETCA Ha OCHOBE pPeakTMBHOro (Xc) u akTmsHoro (R) conpoTmsneHun
TKaHen:

®a30Bbli1 YroN CAYKUT NPAMbIM MHAMKATOPOM KAETOYHOM LIeNOCTHOCTU U MeMbpaHHOro
300p0BbA. HM3KMI Ha30BbIN Yyron ABAAETCS MAaPKEPOM KJAETOYHOIO UCTOLLEHMA U He3aBUCMMbIM
npeamMKTopom HebnaronpuaTHoro ncxoaa. MiccneaosaHme Muszynski T. n coasT. (2024) Ha rpynne
M3 248 nauMeHTOB MOKas3ano, 4YTO CHWMMKeHMe @a3oBoro yrna Ha 1 rpalyc [A0CTOBEPHO
acCoUMMPOBAHO C BOCbMMKPATHbLIM YBEIMYEHMEM PUCKA PA3BUTUA TAXKENOM MaNbHYTPULMM MO
Kputepmam GLIM[22].

CpaBHVITe}'IbeIe XapaKTEPUCTUKA (I)aSOBOFO yrina onAa CKpUHMHra CapkoneHmnm

pynna naumeHToB|[loporoBoe 3HaveHue|lloporosoe 3HaYeHne[HyBCTBUTENIBHOCTb
(My>K) (KEeHLWMHbI)

Pak »kenyaka 4,6° 4,3° (obwmit TpeHa)[0.795 - 0.814

XOB/ 4,75° - 0.78

Moxkunnble - <4,1° -

MKEHLWMHbl  (pUCK

nageHunin)

CepaeyHo- 4,55° 4,25° -

cocyamcTble

3aboneBaHNs

[na BbiABNEHMA PUCKOB 3ab60n1eBaHNA CylLecTBYtOT CKPUHUHIOBbIE WKa/bl M MPOBOAMNTCA
MeTaboNNYECKNIA MOHUTOPUHT.

Lkana NRS-2002 npun3HaHa «3010TbIM CTaHAAPTOM» A1 NEPBUYHOIO BbIABNEHUA PUCKA Y
92% nauneHTtoB. OpaHako Aana 6onee rnyboKoM OUEHKM B OHKOMOTMM  UCMOJb3YeTCs
aHaMHecTuyeckaa cybbekTuBHas rnobanbHas oueHka (ASG-SFW), KoTopaa yyuTbiBaeT
cneumdUYecKkme CUMNTOMbI: aHOPEKCUIO, Aenpeccuto 1 601eBON CUHAPOM.

NlabopaTopHas AMarHOCTMKa QOKycUpyeTca Ha ypoBHe npeanbbymmHa Kak Ha
4yBCTBUTE/IbHOM MapKepe HYTPUTUBHbBIX U3MEHEHWI B peaibHOM BpeMeHH (Nepmos noaypacnasa
2 [HA) NO CPAaBHEHWUIO C TPAAMUMOHHbBIM, HO UHEPTHbIM anbbymuHom. b. C. *onabiban (2024)
YKa3blBaeT Ha 3aMe//IeHHOe BOCCTAHOB/EHWe npeanbbyMmHa MMeHHO nocae TOTa/NbHOWM
raCTPIKTOMMM, YTO ANKTYET HEOHXOAMMOCTb HOoNEee arpeccnBHON HYTPUTUBHON NOAAEPHKKM B STOM
rpynne[25].
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B nocnenHue roabl 8 OHKOXMPYPIUK KenyiKa nponucxoanT CMeHa NapaLurmbl B CTOPOHY
OYHKUMOHANbHO-COXpaHAOWMX  BmewaTenbct8. OCHOBHasA UeNb TakMx onepauum —
MWUHMMM3ALMA MOCTrACTPIKTOMMUYECKOTO CUHAPOMA U COXPaHEHWE aeKBAaTHOIO Ka4yecTBa KU3HW.

TpaAMUMOHHO MNpPK  OMNYXONAX BEPXHEM TPEeTU KenyaKa BbINOAHANACb TOTasbHaA
ractpaktomus (TT). OaHako pesynbTaTbl NATMAETHero HabaoaeHua (Song J. H. et al., 2025)
MOKa3bIBAkOT, YTO NMPOKCKMManbHasa pesekuma (MP) obecneunBaeT NyYWwnii HyTPUTUBHBIN NMPOrHO3.
CoxpaHeHue AMCTaNbHOW YacTu KenyaKa (CeKpeuma racTpuHa) No3BOAsSET NOAAEPKMBATL bonee
BbICOKME YPOBHM remornoburHa 1 BuTaMmHa B12 3a cHeT COXpaHEHMA YaCTM NapmneTanbHbIX KNETOK
1 GU3NONOTMYECKOTO Naccayka Yepes ABeHaALATUNEPCTHYIO KMKy([20,21,26].

CornacHo aaHHbIM Song J. H. (2025), B rpynne MNP cpeaHAas noteps Beca yepes 12 mecaues
cocTasaifaeT 6,9 Kr, B TO BpemaA Kak B rpynne Tl 3ToT nokasaTtenb gocturaet 17,9 Kr. [poKcMmanbHas
ractpaktomuma (M) No3BOASET MUHUMMU3MPOBATL PUCK pedtoKc-330darmTa.

CpaBHUTE/IbHbIE UCXObl XMPYPruiecknx metoaos (12 mecaues nociae onepawmm)

MapameTp ncxoda [[TpokcMmanbHas pesekuma[ToTanbHana ractpaktommna (TI)  [P-value
(MP)

MNoTepa Beca (Kr) 6,9+5,2 17,9+4,0 <0.001

YpoBeHb 3,8+0,6 2,9+0,6 <0.001

ansbymuHa (r/an)

Nednumt 3HaYUTENIbHO HUXKE Bbicokuit (>55%) <0.001

BUTaMMHa B12

Pedtokc-330¢aruT 6,5 14,7 0.085

(%)

5-1eTHAA 54,8% 47,8% -

BbIXXMBAEMOCTb

MMNoPOCOXpaHAtoLLAA rAaCTPIKTOMMA.

Ons onyxonen cpeaHen TpeTn »enyaka B ctaamsax cTINO anbTepHaTMBOM CTaHAaPTHOWM
OMCTANbHOM  pe3eKkumMM  BbICTyMaeT  MWUIOPOCOXPaHAloW@a  ractpaktomma.  CoxpaHeHue
NpMBPaATHMKA NPeAoTBPaLLAET Pa3BUTUE AEMMUHT-CUHAPOMA M AyOAEHOraCTPaAbHOro pedatoKca,
a TakKe cnocobceTByeT AyyleMy NoAAepKaHMo Macchbl Tena B A0NTOCPOYHOM nepuoae. Tem He
MeHee, 3TOT MeToh TpebyeT BbICOKOM XMPypruyeckon KeanndbuKaumm Ana coxpaHeHus
WHHEepPBALLMWN M KPOBOCHAOXKEHMA NMMAOPUYECKOrO OTAEeNa.

B pabotax C.B. ObyxoBa (2024) noadYepKmnBaeTca, YTO HYTPUTMBHAA HEAOCTaTOYHOCTb Y
DONbHbIX PAaKOM KenyaKa ABNAETCA He CTaTUYHbIM COCTOAHME, a AMHAMWMYECKMM MPOLLECCOM,
MMEIOLLMM CBOU KPUTUYECKME TOUKM B PaHHEM U OTAAI€EHHOM NOCAeonepaLnoHHom nepmnoae. OH
YKa3blBaeT Ha HeobxoAMMOCTb KOMMAEKCHOTO MOHWTOPWMHIA, KOTOPbIM BKAOYAET He TO/bKO
BUOXMMMYECKMe NoKasaTenn, HO M  OueHKy coctaBa Tena. Obyxos C. B. Bbigenset
«MmeTaboNMYecKkyto LEeHy» onepaumm, KoTopasa NpOABAAETCA B OTPMLATENbHOM a30TUCTOM
HbanaHce u ObICTpON noTepe BucUepasbHOro nyna 6enkos B nepsble 10-14 aHel nocne
ractpaktommn  [19,26]. WHTerpupya unccnefoBaHWMA MHOMMX  aBTOPOB, MOXHO  BbIAENUTb
cneaytouLme atanbl MeTabomyeckon aerpagaunm:

Ha paHHem 3Tane (40 3 MmecAueB): JAOMMHMpPYeT OeNKOBO-3HepreTuyeckas
HefocTaTovyHOCTb. O6yxos C.B aKkuUeHTUPYeT BHMMaHME Ha TOM, YTO 6e3 paHHeWh HyTPUTUBHOW
NOAAEPHKKN (CUMMHIA) NOoTepA Beca B 3TOT NEPUOL MOXKET CTaTb HeobpaTMMOMN, 3amnycKaeTca
MEXaHM3Mbl KaxeKCcuu.

Ha npomekyTouHOM 3Tane (6-12 mecAueB): NpoABAAETCA NOCNEACTBUA Manbabcopbumn
MMKPOHYTPUEHTOB. B 3TO Bpema MmaHuductnpyeT aeduumT xKenesa n BuTamunH B12, yto Obyxos
C.B cBs3bIBaeT C MEPeCTPOMKON CEKPETOPHON GYHKLIMK OCTaBLIMXCA O0TAeN0B KT

Ha otaaneHHom 3Tane ( 6onee 2 net): Ha nepBblil NNaH BbIXOAAT HapyWeHWA KOCTHOIO
meTabonm3ma. B TO BpemA Kak OTeyecTBeHHble aBTOPbl YKa3blBalOT Ha OOLLYD MWHepasnbHYyHO
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HefocTaTovHOCTb, L.A Gambl (2023) geTanbHO ONMCHIBAET PUCK OCTEOMOPOTUYECKMX NEPENOMOB
nocne TOTa/IbHOM raCTPIKTOMMU M3-33 BTOPMYHOTO TMNepnapaTMpeosa, BbI3BaHHOMO AepUumMTom
BuTamuHa [. ViccneaosaHume S.Park(2024) nokasano, 4To nNpu TOTasibHOM racTPIKTOMUKN AedULnT
BMTaMMHa [, BCTpeYaeTcsa 3HAUUTENbHO Yalle, YemM Npu cybTOTaNbHOM pe3eKunu.

CuHapom '"manoro xenyaka', AeMnUHI-CUHAPOM- OOYC/IOBAEH PE3KMM COKpalleHnem
06BbEMa aHAaTOMMYECKOro uMaM cHOPMMPOBAHHOIO (M3 TOHKOW KULIKK) pesepByapa. LemnuHr-
cMHApom agnAetca bHonee TAKENbIM QYHKUMOHANbHBIM HapyleHMemM, BO3HMKAKOWMM M3-3a
ObICTPOM 3BaKyaUMM TMNEPOCMOIAPHOIO COAEPKMMOrO (XMMyca) M3 KyNbTW Kenyaka Wan
NMLLIEeBOAa HEMNOCPEACTBEHHO B TOHKYIO KMLWKY[26,27].

PaHHUI aemnuHr-cuHapom (depes 15-30 mumH nocne eqpl): HBbICTPLIM cOpoc xmumyca
BbI3bIBAET NepeMeLleHmne KUAKOCTU M3 COCYAMCTOro pycna B MPOCBET KMLWKW. ITO NPMBOAUT K
PE3KOMY PACTAKEHWMIO KUWKM M BbIBPOCY Ba30aKTMBHbIX NenTMAoB. [lauMeHT WMCMbITbIBAET
cnabocCTb, roNIOBOKPYKEHNE, MOTANBOCTb U cepaLebneHme.

Mo3aHuI aemnuHr-cuHapom (depes 1,5-3 yaca nocne ezabl): 06ycnoBAEH M3ObITOYHLIM
BbIBPOCOM MHCY/NIMHA B OTBET Ha ObICTPOe BCACbiBAHWE TIOKO3bl, YTO NMPUBOAMUT K PEaKTUBHOM
rmMnornMkeMmn. Kak ato BaMAeT Ha noTepto Beca? [MauneHTbl HAYMHAKOT accouMMpOBaTb NpPUEM
AUWM  C  TAXKENbIMW  BEreTaTMBHbIMM  KpU3amK, 4YTO MNPUBOAWUT K CO3HATEbHOMY U
NOACO3HATeNbHOMY OTKasy OT efabl. CBepXObICTPbIA  TPAH3WMT MUK  He No3BonAeT
NULLEBAPUTENBHBIM GEepMeHTaM U KeNunm afleKBAaTHO MepemMeLlaTbCsA C XMMYCOM, 4YTO pe3Ko
CHUMKaeT 3GPeKTUBHOCTb BCACbIBAHUA KUPOB U HENKOB.

CUMHAPOM MANoro Kenyaka U AeMIUHI-CUHAPOM GOPMMPYIOT NATONOTMYECKUA NaTTepH
NUTaHWA, NPU KOTOPOM AedUUUT KaNopuin ycyrybnsetca CTpaxom NaumeHTa nepes, npuemom
nuwmn. Kak ykasbiaeT Obyxos C.B, 6e3 cBoeBpeMeHHON MeAMKAMEHTO3HOM KOoppeKkuun wu
nogbopa cneuManu3MpoBaHHbLIX CMecel (CMMWMHFA) 3STW  COCTOAHMA BeAyT K  PasBUTUIO
HeobpaTUMON CTaAMM KaxeKcun. Takum 06pa3om, PYHKLMOHANbHO-COXPAHAIOLWAA XMPYyprua
[ONMKHA  paccMaTpMBaTbCA  KAaK  OCHOBHOW  MeToZ  MNpPOOUNAKTUYECKOM  TAXKenown
nocneonepauoHHOM NOTepu Beca.

YaaneHwe kenyaka uam ero 3Ha4MTeNbHOM YacTu NPUBOAMT K «BbIKIHOHEHUIO» KNHOHEBbIX
3BEHbEB BCACbiBaHMA HyTpueHTOoB. COrnacHO MeTa-aHanuM3y pPUCK pasBuTMA  AeduumntoBs
COXPAHAETCA MOXM3HEHHO, @ WX PacnpoCTpaHeHHOCTb gocturaetr 50-90% B 3aBMCMMOCTM OT
HYyTPUEeHTa.

3aKOHOMEPHbIM  MOCNEACTBMEM TACTPIKTOMUKM  aABAAeTCA  AeduuMT BUTaMMHa B12
(kobanamuHa). Ypanenuve ¢yHOanHyTbHOro oTAena Kenyaka BedeT K MCYE3HOBEHMIO
NnapueTanbHbIX KNETOK, MPOAyUMPYHOLWMX BHYTPeHHWn dakTtop Kacna. bes Hero BcacbiBaHue
BUTamMMHa B12 B MNOAB3AOLWHOM KULWKE CTAHOBWUTCA MNPAKTUYECKUI HEBO3MOXHbIM. [locne
TOTa/IbHOM racTPaKTOMMKN AednunT maHndecTmpyeT Yepes 2-3 roga (nocae UCToLLEHNA 3aNacoB B
neyeHu), B TO BPEMA KaK MPOKCMMabHanA pPe3eKuma NMo3BoIAET COXPaHUTb YaCTb CEKPETOPHOW
OYHKUMMU M CHU3UTb PUCK MeranobnacTHOM aHeMnun. B nocneacTBMm BO3HMKAET NEPHULMO3HAA
aHemma, OYHUKYNAPHbBIA MUMENo3 (HEBPOIOrMYECKME HAPYLIEHWs), KOTHUTMBHbIE PACCTPOMCTBA
[22].

Takke B MOCTONPeauyMoHHOM Nepuoae y NauMeHToB Habatogaetca aeduunT Kenesa u
wenesogeduunTHas aHemus. HKenyaouHbld  COK  (conAHaa  KucnoTa) Heobxoaum  Ans
conobunmsaumm xenesa 1 ero nepexoaa 13 TpexaseHTHOM GOpMbl B ABYXBa/ieHTHYO. Kpome
TOro, PEKOHCTPYKUMA MO Py MCKAtOYAeT naccarka ABEeHaALATUMNEPCTHYIO KMLLIKY-OCHOBHYIO 30HY
obcopbumn kenesa. LeduunT Kenesa ABNAETCA CAMbIM PAHHUM MAPKEPOM HYTPUTUBHOM
HeA0CTaTOYHOCTH, Pa3BMBaAACh ¥ 45-55% naumeHTOB yXKe B MepBbli ro nocne onepaumm.

Ewe ogHMM nocneAcTBMEM ABNATCA HapylweHwe obMeHa KanbUuAa W BUTaMMHa [,
Manbobcopbuma XMpoB (M3-3a BUAMOMNAHKPEeaTUYeCKOM aCHXPOHMIN) BedeT K noTtepe
XMPOPACTBOPMMOTo BUTamMMHa [1, 4TO BbI3blBAaeT BTOPWMYHbLIA TMNEpnapaTMpeos: OpraHusm
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«BbIMbIBAaET» Ka/NbLMM M3 KOCTEM ANA NOAAEPXKAHWA ero ypoBHA B KPOBM. Pe3koe CHMKeHue
MWHEpPanbHOM MNOTHOCTM KOCTEN U BbICOKMI PUCK OCTEOMOPOTUYECKUX NMepenomos (ocobeHHo
Wwelka beapa) B oTaAaneHHOM nepuoge (Yepes 5+neT)[20,28]

OednumnT apyrux HYTPMEHTOB Kak dosmesas KucnoTa (B9) yacto conyTtcteyeT AeduumTy
B12, vycyrybnsa aHemuto. AeduumT KMPOpPacTBOPUMBbIX BUTamMHOB (A,E,K) obycnosneH
cTeaTopeei (MNOXMM nepeBapUBaHUEM KUPOB). Aednumut UmHKa U Mean BeAeT K CHUMMKEHMIO
MMMYHHOTO CTaTyca M 3aMeaNIAeT 3aXKMBAEHME TKaHEN

OtcyTcTBME BHyTpeHHero ¢aktopa Kacna nocne racTpsaKToOMMWM AenaeT BcacbiBaHWe
BMTamMHa B12 npakTMyeckn HeBO3MOXKHbIM. dednumt 0bbl4HO MaHMdecTupyeT Yepes 2—3 roaa
nocne WUCTOWLeHMA Aeno B NeYeHWn, NpMBOAA K MeranobnacTHOM aHEMMM MU HEBPONOTMYECKUM
HapyweHuam (dyHuKRynspHomy muenosy). HKenesogeduuMTHaAA aHEMMA pPa3BMBAETCA elle
paHblwe — y 45-55% naumeHToB B NepBbli rog, — M3-3a OTCYTCTBMA CONAHOM KMCNOTbI M 06xoaa
ABEHAAUATUNEPCTHOM KMLLKM NPU PEKOHCTPYKLMK MO Py.

[nHamuKa KOCTHOM NAOTHOCTW NOCAE Pas/IMYHbIX TUMNOB onepauui (5 ner)

[Tnn onepaunm CTeneHb CHUXKeHMA YacTtoTa nepenomos (%) Koppenaumsa
[ToTanbHasA MaKcrmanbHoe cHMKeHme [Bbicokan (~20%) SHauMmasn
racTpakKTOMMA

/lncTanbHanA YMepeHHOe CHMKeHne CpeHAs -
pe3eKums

MpoKkcnmanoHaa  [MuUHUMaNbHOE CHUXKeHMe [Hm3KaaA -
pe3eKums

SHaockonmyeckan [1,52% - -3,30% O4yeHb HM3KanA -
peseKuma

NHTerpauma HYTPUTMBHOM NOALEPKKM B pPaHHEM W MNO34HEM MNOCTOMEPaALMOHHOM
nepuone nAsnsetca o06A3aTeNbHbIM yCAOBMEM ycnewHo peabunutaumn. OCHOBHaA Lenb
npegonepauMoHHOro atana (npepeabunutaumm) — nepeBos NaUMeHTa M3 KaTaboamyeckoro
COCTOAHMA B aHabonyeckoe.

HayyHo o0OOCHOBaHHble peKoOMeHZaUMM Mo MUTaHWMIO W NepcoHaNM3MPOBaHHAA
AneToTepanma NPM OHKONOTMYeCKMX 3ab0oneBaHMAX ABNAIOTCA BaXKHbIM KOMMOHEHTOM NeyebHo-
NPOUNAKTUYECKUX MEPONPUATUIA, UTPAOLMX CYyLLECTBEHHYIO PO/Ib B MOAAEPKAHNM MACChl TENa,
COXPaHEHWM SHEPreTUYeCKMX M NAACTUYECKMX 3anacoB OpraHM3mMa, YCTPAHEHUN UKW CHUXKEHUN
BbIPa*KEHHOCTN CMMNTOMOB HEAOCTAaTOYHOCTU MUTAHMA, YAYYLEHMM KayecTBa XM3HW NaumeHTa
[29]. MNepcoHann3anpoBaHHaa HYTPUTUBHAA NOAAEpP!KKa obecneymBaeT MOJIHOLEHHOE MUTaHue
OHKOM0TMYeCcKnX 60bHbIX 338 CYET NPMMEHEHMA B KOMMAeKce nevebHbix meponpusatuia [30,31].

ABTOpaMW OTMeYaeTcAa, 4YTo nedyebHoe nUTaHWe, aLeKBATHOE SHEPreTUYeckum u
NNacTMYECKMM MNOTPeBbHOCTAM  OpraHM3ma, HeobxoAMMO MNPUMEHATb Ha BCeX CTagmax
3a00/1€BaHNA C LENbI YAYYWEHMA KAMHMYECKOro TeYyeHMA, MPOrHo3a W KavyecTBa MKWM3HWU
NauMeHTOB, NoA/exallnx NpoTMBoonyxoneson tepanmm [31,32].

MMpUMeHeHNne MMMYHHOTO MNuUTaHMA, 0OOraweHHOro aprimHUHOM, OMera-3 MKMPHbIMMK
KMCNOTamMM W HykneoTuaamu, 3a 5-7 aHenm p[o onepaumm NO3BONAET CHM3UTb YacToTy
MHPEKLMOHHbIX OCNOXKHEHNI Ha 30-50% M COKpPaTUTb ANUTENBHOCTb FOCAUTANM3AUMMN. APTUHNH
KPUTMYECKM BaXKeH ANA CMHTe3a KonareHa B 30He aHaCTOMO3a, @ OMera-3 KUCN0Tbl MOAYANPYOT
CUCTEMHbI BOCMANUTENbHbIM OTBET.

CornacHo meTa-aHanmsy Finze A. (2024), HeCMOTPA Ha CYLLECTBEHHYIO reTeporeHHoCTb
[aHHbIX, NHAMBMAYaNbHO NOA0OPaHHAA HYTPUTUBHAA NOAAEPKKA AEMOHCTPUPYET HEOCMOPMMbIE
NPenmyLLEeCTBa B KIMHUYECKMX McxodaX. Micnonb3oBaHMe nepopasbHbiX HYTPUTUBHbLIX 0HABOK B
TeyeHne 3 MecALEB MOCAe BbIMMCKM [OCTOBEPHO CHWMXKAEeT MoTepto Beca M yayywaer
NPMBEPXKEHHOCTb K a4 bIOBAHTHOM XMMMOTEPANUN.

MapeHTepanbHoe nwutaHue (MMM) ocTaeTcA MeToAOM BblI6Opa NpPU HEBO3MOXKHOCTM
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ncnonbzosaHma HKKT, Hanpumep, NPM HECOCTOATENBHOCTM aHAaCTOMO30B WK TAXKENOM Mnapese
KMweyHnKka 6onee 5 cyTok. COBpeEMEHHble CUCTEMbI «TPM B OAHOM», COAepXKaline
aMWHOKMCIOTbI, FIFOKO3Y M XKMPOBbIE 3MYIbCUM HOBOTO MOKO/IEHWNA, NO3BOAAIOT cObanaHCMpoBaThb
HYTPUTUBHbIM BKAaA NPU MUHUMANbHOM PUCKE MHPEKLMOHHbIX 0coxKHeHnn. OaHako MM TpebyeT
YKECTKOro KOHTPONSA TMKEMUM U 3NEKTPOAUTHOro BanaHca Ans npenoTBpalleHua peduamHr-
CMHAPOMA Y UCTOLLEHHbIX DONbHbIX.

dddeKkTmBHaA Koppekuma HH HeBo3amoxkHa 6e3 y4acTma MyAbTUAMCLUNANHAPHOM
KOMaH/bl, BKItOYAIOLLEN OHKOXMPYpPra, XMMUoTepanesTa, AMeTonora u peabunmtonora. [JaHHble
MOKAa3bIBAOT, YTO MYAbTUAUCLUMNINMHAPHbINA-NOAXO/ MNO3BONAET YAYYlWNTb NOKA3aTen KayecTBa
YKM3HW M COKPATUTb YaCcTOTY HEMIAHOBbIX MOBTOPHbIX FOCMUTANMN3ALMNNA.

Byayuiee HyTPUTMBHOM OHKOIOTMM CBS3AHO C:

° Lindposbimn nHTEPBEHUMAMM: [AMCTAHUMOHHbLIA MOHUTOPUHI BECA M CMMNTOMOB
nauyneHTa.

° MepcoHaNM3npPOBaHHOM HyTpUreHoMnKoM: Noabop MUKPOHYTPMEHTOB Ha OCHOBE
reHeTM4ecKkoro Npoduas oNyxonu u NnaumeHTa.

° dapmaKkonormyeckom noaaepxkon: Kcnonb3oBaHWe aroHWMCTOB peLenTopos
rpenvHa Ana CTMMynaumMm annetTuTa u aHabonmsma.

3aksoveHve

HyTpUTMBHaA HeAOCTaTOYHOCTb MPU pPaKe KenyKka ABAAETCA CUMCTEMHbIM MPOLLECCOM,
KOTOPbIM HauyMHaeTca 33010 A0 XMPYPTrMUYECKOro BMeLLaTeNbCTBa M NPOAO/KAETCA B TeYeHme
MHOIMX neT nocne Hero. CoBpeMeHHble CTpaTermm eYeHns AoKHbl 6a3npoBaTbCA Ha paHHen
MHCTPYMEHTA/IbHOM AMArHOCTUKE CapKOMEHMM C UCMOb30BaHNEM BUOMMNEAAHCHOTO aHaan3a u
MOHMTOPUHra  dasoBoro  yrna. DyHKUMOHANbHO-COXPaHAOLWAS  XMPYPrusa, Takas  Kak
MNPOKCMMasibHas pes3eKLUMs C ABOMHbIM TPAKTOM, AO/IXKHA PAaCCMaTPMBATLCA KaK MPUOPUTETHbIN
MEeTO/, Ne4YeHus paHHMX dopm PXH BepxHel TpeTu, yumTbiBas e€ AoKa3aHHble HYyTPUTMBHbIE
npenmyLLecTBa.

MOXU3HEHHbI MOHUTOPUHT MUKPOHYTPUEHTHOrO CTaTyca, 30POBbSA KOCTHOM TKaHW M
afleKkBaTHaA HYTPUTMBHAA NOAZEpP)KKa (BKAOYAA WMMyHHOe nuTaHMe W AAUTesbHOoe
MCMNONb30BaHME  MEepopasbHblIX  HYTPUTUBHbIX  A0DABOK)  ABAAIOTCA  HEOTbEMIEMbIMM
KOMMOHEHTaMM paAuMKanbHOIO JeYeHus, NpeBpallas «BbIXKMBAEMOCTb» B MOAHOLEHHOE
«Ka4YecTBO KM3HM». MynbTUAUCUUNAMHAPHAA WHTErpauma HYTPUTUBHOTO MEHeXXMeHTa B
KNMHMYECKYIO TMPaKTUKY ABAAETCA K/AYEBbIM PE3EPBOM  CHUMEHMSA MOCaeonepaumoHHON
CMEPTHOCTM U1 YNYYLLIEHUA OTAANEHHbIX PE3YNbTAaTOB 1eYeHUs HONbHbIX PAKOM MenyaKa.
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Preeclampsia is one of the most significant complications of pregnancy and remains a
pressing issue in modern obstetrics due to the high risk of maternal and perinatal morbidity and
mortality. Despite significant advances in diagnosis and treatment, the incidence of this condition
remains consistently high, necessitating further study of the risk factors and mechanisms of its
development. In recent years, particular attention has been paid to the psychoemotional state of
pregnant women as a potentially significant factor influencing the course of pregnancy. Pregnancy
is accompanied by significant hormonal and psychophysiological changes that contribute to
increased vulnerability to stress, anxiety, and depressive disorders. Accumulated evidence suggests
that psychoemotional disturbances can influence the neuroendocrine and vascular mechanisms
underlying the development of preeclampsia. Modern research demonstrates a relationship
between the level of stress, anxiety, and depression in pregnant women and the risk of
hypertensive complications. Furthermore, psychoemotional factors can influence the severity of
preeclampsia, pregnancy outcomes, and patient adherence to treatment. However, the role of
psychoemotional state in the pathogenesis and clinical course of preeclampsia remains poorly
understood and requires further scientific analysis. Therefore, research into the psychoemotional
state of pregnant women with preeclampsia and its impact on pregnancy is a relevant area of
modern medical science and practice.

Preeclampsia remains one of the most significant complications of pregnancy, associated
with a high incidence of maternal and perinatal morbidity. In recent years, increasing attention has
been paid to the role of psychoemotional factors in its development and course. Modern research
demonstrates that anxiety, stress, and depressive disorders are not only widespread among
pregnant women but can also be significant risk factors for adverse obstetric outcomes [1].

Pregnancy is a period of increased psychological vulnerability due to hormonal changes,
social adaptation, and the anticipation of childbirth. According to modern data, women at
increased risk of preeclampsia have significantly higher levels of psychoemotional stress compared
to pregnant women with a normal pregnancy [1]. Moreover, stress is often accompanied by severe
anxiety and depressive symptoms, creating a complex psychoemotional disorder [2].

A number of recent studies confirm a direct link between psychoemotional disturbances
and the development of preeclampsia. High levels of anxiety and depression have been associated
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with an increased risk of hypertensive disorders of pregnancy [2, 3]. Moreover, in women with
diagnosed preeclampsia, psychoemotional disturbances are more pronounced and can exacerbate
the clinical course of the disease [2].

Neuroendocrine mechanisms play a key role in this process. Chronic stress leads to
activation of the hypothalamic-pituitary-adrenal axis, which is accompanied by increased levels of
cortisol and other stress-associated hormones [4]. This, in turn, can contribute to the development
of endothelial dysfunction, impaired vascular tone, and activation of inflammatory processes
underlying the pathogenesis of preeclampsia [5]. Thus, psychoemotional factors influence not only
the behavioral but also the biological mechanisms of disease development.

Modern research also highlights the significant influence of psychoemotional state on
pregnancy outcomes. High levels of stress, anxiety, and depression have been shown to be
associated with an increased risk of preterm birth, intrauterine growth retardation, and low birth
weight [6, 7]. Furthermore, psychoemotional disturbances can exacerbate existing complications,
including preeclampsia, and worsen the mother's overall well-being.

The impact of psychological factors on the quality of life of pregnant women deserves
special attention. High levels of anxiety and low psychological resilience have been shown to be
associated with poorer overall well-being, decreased adaptive capacity, and increased levels of
depressive symptoms [8]. These factors may indirectly impact the course of pregnancy through
decreased adherence to treatment and medical recommendations.

Despite significant progress in the study of this issue, many aspects remain understudied.
In particular, further study is needed to understand the mechanisms by which psychoemotional
and somatic factors interact in the development of preeclampsia, as well as the development of
effective methods for prevention and psychological intervention.

Thus, our analysis of modern scientific literature demonstrates the significant role of
psychoemotional factors in the development and course of preeclampsia. It has been established
that pregnant women with this complication are characterized by higher levels of anxiety, stress,
and depressive symptoms compared to women with normal pregnancies.

Psychoemotional disturbances influence both behavioral and biological mechanisms,
including neuroendocrine regulation, vascular tone, and inflammatory processes, which can
contribute to disease progression. Furthermore, high levels of stress and anxiety are associated
with adverse perinatal outcomes, such as preterm birth and low birth weight.

These findings support the need for a comprehensive approach to pregnancy
management, including not only medical but also psychological components. The introduction of
methods for the early diagnosis of psychoemotional disturbances, as well as the development of
psychological support programs, can help reduce the incidence of pregnancy complications and
improve pregnancy outcomes.

Further research in this area is necessary to clarify the mechanisms of interaction between
psychoemotional and somatic factors and to develop effective preventive strategies.
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Annotation: This scientific and analytical work presents modern world and local-regional
data on incidence, mortality, lethality and five-year survival rate of such a common oncological
pathology as ovarian cancer. The issues of etiology and pathogenesis, modern approaches and
principles of complex diagnostics, prospects for improving treatment results, as well as the
prognosis are covered in detail. The epidemiological characteristics of this pathology in our
republic are given in the context of the regions of the country.
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Ovarian cancer (OC) is a malignant tumor that most often develops from the ovarian
epithelium. Requirements for the pathomorphological conclusion in OC: 1) macroscopic
description of the specimen separately for each ovary [size and weight, color, capsule condition,
cross-sectional view, approximate ratio of cystic and solid components (in %), presence of papillary
structures (if any, in % approximately), and other involved organs]; 2) tumor [total size (3
dimensions: height, width, length), location, type, invasion depth (in relation to the
myometrium/endometrium border), myometrium thickness (mm), endometrium, involvement of
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the serous membrane of the uterus, involvement of the cervix, appendages)]; 3) other findings
(presence of invasion into other organs); 4) lymph nodes (if present: size, location, size of the
largest lymph node, number, number of cassettes); 5) microscopic description [primary tumor:
histologic type, degree of differentiation, invasion, capsule/surface involvement, lymphovascular
invasion, immunohistochemical (IHC) markers, metastases (preferably described separately):
location of metastases (lymph nodes involved/number of nodes, size of largest metastasis,
extension beyond lymph node)] [1].

The diagnostic criteria are as follows. Complaints and anamnesis: all patients are
recommended to have a thorough collection of complaints and anamnesis; in the early stages, OC
may be asymptomatic or cause minor discomfort; in the advanced stage, the disease manifests
itself with non-specific symptoms: an increase in abdominal volume, dyspeptic symptoms, weight
loss, loss of appetite, pain in the abdomen or pelvis, shortness of breath, general weakness. The
level of evidence for recommendations is A (the level of evidence is 1). Comment: collecting
information about complaints and anamnesis details, including family history, is carried out in
order to identify factors that may influence the choice of treatment tactics.

Physical examination: a thorough physical examination is recommended; it includes a
recto-vaginal examination, palpation of the abdominal organs and all groups of peripheral lymph
nodes, auscultation and percussion of the lungs, palpation of the mammary glands. The level of
evidence for recommendations is A (the level of reliability of evidence is 1). Comment: special
attention should be paid to assessing the patient's condition according to the WHO/ECOG and/or
Karnofsky scale, assessing nutritional status, pain syndrome, body temperature, hemodynamics,
enlarged peripheral lymph nodes, and the presence of pleurisy and ascites.

Laboratory diagnostic tests: it is recommended to perform a complete general (clinical)
blood test, a general therapeutic biochemical blood test with assessment of liver and kidney
function, a complete (clinical) urine test, and a study of the blood coagulation system for all
patients with OC in order to assess the patient's condition, determine the patient's treatment
tactics and algorithm, and assess the prognosis of the disease. The level of evidence for
recommendations is C (the level of reliability of evidence is 4). Comments: A complete blood count
is performed (repeated) at least 5 days before the start of the next course of chemotherapy; in a
complete general (clinical) blood test, it is advisable to assess the following parameters:
hemoglobin, hematocrit, erythrocytes, mean corpuscular volume, erythrocyte distribution by size,
mean corpuscular hemoglobin content, mean corpuscular hemoglobin concentration, leukocyte
platelets, leukocyte formula, erythrocyte sedimentation rate; in a general therapeutic biochemical
blood test with an assessment of liver and kidney function indicators - total protein, glucose,
bilirubin, creatinine, urea, iron, alanine aminotransferase, aspartate aminotransferase, total
bilirubin, lactate aminotransferase, alkaline phosphatase, plasma electrolytes (potassium, sodium,
chlorine), in a general (clinical) urine test - determination of color, transparency of urine, its
specific gravity, protein in urine, pH, glucose, ketone bodies, urobilinogen, leukocyte esterase, by
hardware microscopy of epithelial cells, erythrocytes, cylinders, salt, mucus, bacteria and fungi; as
part of the study of the blood coagulation system, a coagulogram (an indicative study of the
hemostasis system) is assessed (fibrinogen, prothrombin (according to Quick), international
normalized ratio, prothrombin time, prothrombin index, activated partial thromboplastin time,
thrombin time, if indicated, additionally - antithrombin Ill, D-dimer, plasminogen, % activity); it is
recommended that all patients undergo a study of the level of adenogenic cancer antigen CA 125
in the blood in order to identify OC and its recurrence. The level of evidence for recommendations
is A (the level of reliability of evidence is 1) [1].

In the absence of morphological verification of the diagnosis, it is recommended that all
patients with suspected OC undergo determination of human epididymis protein 4 (HE4) in the
blood and determination of the Risk of Ovarian Malignancy Algorithm (ROMA) index in order to

221



Proceedings of the 12th International Scientific Conference

assess the probability of OC. The strength of the recommendations is B (the level of evidence is 2).
Comment: determination of HE4 in the blood and the ROMA index does not replace the need for
morphological verification of the diagnosis, but an elevated HE4 level increases the specificity of
OC diagnostics; if mucinous carcinoma is suspected, it is recommended, in addition to testing the
level of adenogenic cancer antigen CA 125 in the blood, to test the level of adenogenic cancer
antigen CA 19-9 in the blood and test the level of carcinoembryonic antigen (CEA) in the blood
serum for the purpose of differential diagnosis. The strength of the recommendations is A (the
level of evidence is 2). Comment: CEA and CA19-9 may increase in mucinous OC, which allows for
subsequent monitoring of the effectiveness of the treatment; for women under 40, who have a
high probability of non-epithelial tumors, it is recommended to perform a study of the alpha-
fetoprotein level in the blood serum, a study of the level of chorionic gonadotropin in the blood,
and a study of the level of inhibin B in the blood at the diagnostic stage. The level of evidence for
recommendations is C (the level of reliability of evidence is 5). Comment: non-epithelial ovarian
tumors predominate at a young age (detailed information is provided in the section on non-
epithelial ovarian tumors). All patients with high-grade serous and endometrioid carcinomas are
recommended to undergo molecular genetic testing for mutations in the BRCA1 and BRCA2 genes
in the blood or by scraping the oral mucosa and/or in biopsy (surgical) material as predictors of
the disease outcome and the choice of the patient's treatment algorithm. The level of evidence
for recommendations is B (the level of reliability of evidence is 2). Comment: the frequency of
mutations in the BRCA1 and BRCA 2 genes in the indicated histological types of tumors is about
15%. Information about the presence of a BRCA mutation is useful for determining a higher
sensitivity of the tumor to therapy with alkylating agents, platinum derivatives and poly (adenosine
diphosphate-ribose) polymerase (PARP) inhibitors [1].

1. All patients with OC or suspected OC are recommended to undergo computed
tomography (CT) of the chest, abdominal cavity, retroperitoneal space, and kidneys at the
diagnostic stage, with or without intravenous contrast in order to determine the extent of the
tumor process and plan the treatment algorithm. The level of evidence for recommendations is A
(the level of reliability of evidence is 1). Comment: CT allows (a) to visualize the primary tumor, (b)
to identify metastases of the disease, (c) to assess the possibility of performing an optimal
cytoreductive surgery. If CT is contraindicated or insufficiently informative, magnetic resonance
imaging (MRI) with intravenous contrast may be performed. If distant metastasis is suspected,
positron emission tomography (PET)/CT may be performed.

2. All patients with OC or suspected OC are recommended to undergo MRI of the pelvic
organs with or without intravenous contrast at the diagnostic stage in order to determine the
extent of the tumor process and plan the treatment algorithm. The strength of the
recommendations is A (the level of evidence is 1). Comment: MRl allows (a) to visualize the primary
tumor, (b) to identify metastases of the disease, (c) to assess the possibility of performing an
optimal cytoreductive surgery. In case of contraindications to MRI examination or its insufficiently
informativeness, as well as when it is not possible to perform MRI, CT with or without intravenous
contrast is indicated. If distant metastasis is suspected, PET/CT can be performed.

3. All patients with OC or suspected OC are recommended to undergo chest X-ray at the
diagnostic stage if CT of the chest is not possible. The strength of the recommendations is C (the
level of evidence is 5). Comment: CT of the chest organs is more sensitive and specific in detecting
metastases in the lungs and mediastinal lymph nodes.

4. All patients with OC or suspected OC are recommended to undergo ultrasound
examination of the lymph nodes in the cervical-supraclavicular region, axillary, inguinal lymph
nodes, ultrasound of the abdominal cavity, retroperitoneal space and pelvis at the diagnostic stage
if CT/MRI/PET-CT cannot be performed in order to determine the prevalence of the tumor process
and plan the treatment algorithm. The level of evidence for recommendations is B (the level of
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reliability of evidence is 2). Comment: Ultrasound is the simplest method for visualizing formations
in the abdominal cavity, in the pelvic cavity, and secondary lymph node damage. However, this
method is significantly inferior to CT/MRI/PET-CT in terms of making a decision on the first stage
of treatment. Evaluation of the effect of chemotherapy according to RECIST 1.1 criteria is also
impossible based on the results of ultrasound.

5. All patients with OC or suspected OC at the diagnostic stage are recommended to
undergo examination of the mammary glands in order to exclude secondary (metastatic) ovarian
lesions or primary multiple malignant neoplasms. The level of evidence for the recommendations
is A (the level of reliability of the evidence is 1). Comments: Women under 40 years of age undergo
ultrasound examination of the mammary glands in the first phase of the menstrual cycle, if
available; women over 40 years of age are recommended to undergo mammography in the first
phase of the menstrual cycle, if available. Examination of the mammary glands is carried out in
accordance with the principles set out in the clinical guidelines for malignant neoplasms of the
mammary glands.

6. For patients with OC, diagnostic laparoscopy is recommended to clarify the extent of the
process, morphologically verify the diagnosis and assess resectability, as well as in cases where the
performance of optimal cytoreduction is questionable for staging or if it was not adequately
performed during previous cytoreduction, as well as for morphological verification of the diagnosis
if less invasive methods are not effective [1].

As noted by Zhu B. et al. [2] the incidence and mortality of gynaecological cancers (GCs)
can significantly impact women's quality of life and increase the health care burden for
organisations globally. The objective of study was to evaluate global inequalities in the incidence
and mortality of GCs in 2022, based on The Global Cancer Observatory (GLOBOCAN) 2022
estimates. The future burden of GCs in 2050 was also projected. Data regarding to the total cases
and deaths related to GCs, as well as cases and deaths pertaining to different subtypes of GCs,
gathered from the GLOBOCAN database for the year 2022. Predictions for the number of cases
and deaths in the year 2050 were derived from global demographic projections, categorised by
world region and Human Development Index (HDI). In 2022, there were 1 473 427 new cases of
GCs and 680 372 deaths. The incidence of gynecological cancer reached 30.3 per 100 000, and the
mortality rate hit 13.2 per 100 000. The age-standardised incidence of GCs in Eastern Africa is
higher than 50 per 100 000, whereas the age-standardised incidence in Northern Africais 17.1 per
100 000. The highest mortality rates were found in East Africa (age-standardised mortality rates
of 35.3 per 100 000) and the lowest in Australia and New Zealand (age-standardised mortality
rates of 8.1 per 100 000). These are related to the endemic areas of HIV and HPV. Very high HDI
countries had the highest incidence of GCs, with age-standardised incidence rates of 34.8 per 100
000, and low HDI countries had the second highest incidence rate, with an age-standardised
incidence rates of 33.0 per 100 000. Eswatini had the highest incidence and mortality (105.4 per
100 000; 71.1 per 100 000) and Yemen the lowest (5.8 per 100 000; 4.4 per 100 000). If the current
trends in incidence and mortality are maintained, number of new cases and deaths from female
reproductive tract tumours is projected to increase over the next two decades. In conclusion, the
authors point out that in 2022, GCs accounted for 1 473 427 new cases and 680 372 deaths
globally, with significant regional disparities in incidence and mortality rates. The highest rates
were observed in Eastern Africa and countries with very high and low HDI, with Eswatini recording
the most severe statistics. If current trends continue, the number of new cases and deaths from
GCs is expected to rise over the next two decades, highlighting the urgent need for effective
interventions.

OC is a leading cause of death in women worldwide, with more than 300,000 new cases
and nearly 200,000 deaths globally each year [3].

Medina J.E. et al. emphasize in their work that [4], OC s a leading cause of death for women
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worldwide, in part due to ineffective screening methods. Unfortunately, OC is usually detected in
advanced stages (stages Ill and 1V) due to nonspecific clinical symptoms at earlier stages and the
lack of an effective screening approach. Consequently, there is a clear unmet clinical need for the
development of highly specific and sensitive assays to detect OC in its earliest stages. In their study,
the authors used whole-genome cell-free DNA (cfDNA) fragmentome and protein biomarker
[cancer antigen 125 (CA-125) and HE4] analyses to evaluate 591 women with OC, with benign
adnexal masses, or without ovarian lesions. Using a machine learning model with the combined
features, researchers detected OC with specificity >99% and sensitivities of 72%, 69%, 87%, and
100% for stages | to IV, respectively. At the same specificity, CA-125 alone detected 34%, 62%,
63%, and 100%, and HE4 alone detected 28%, 27%, 67%, and 100% of OCs for stages | to IV,
respectively. This approach differentiated benign masses from OCs with high accuracy (AUC =0.88,
95% confidence interval, 0.83-0.92). These results were validated in an independent population.
These findings show that integrated cfDNA fragmentome and protein analyses detect OCs with
high performance, enabling a new accessible approach for noninvasive OC screening and
diagnostic evaluation.

Qian F. et al. [5] in their study note that OC is the fifth leading cause of cancer deaths in US
women, due to its typically advanced stage at presentation. Furthermore, unlike breast or
colorectal cancer, there is no proven screening method for OC to identify early disease and initiate
treatment to improve survival. Family history, oral contraceptive use, parity, body mass index
(BMI), and genetic variants are potentially useful in estimating lifetime risk. Along with this,
because of differences in age at onset and tumour histology/grade, risk factors for OC might be
different for BRCA1/2 mutation carriers than women in the general population. Penetrance of
BRCA1/2 mutations is likely modified by other genetic variants and lifestyle or reproductive
factors. Investigation of these factors could aid in implementation of strategies to reduce OC risk
among mutation carriers. In their work, the authors point out that height and BMI are associated
with higher OC risk in the general population, but whether such associations exist among BRCA1/2
mutation carriers is unknown. The researchers applied a Mendelian randomisation approach to
examine height/BMI with OC risk using the Consortium of Investigators for the Modifiers of
BRCA1/2 data set, comprising 14,676 BRCA1 and 7912 BRCA2 mutation carriers, with 2923 OC
cases. They created a height genetic score using 586 height-associated variants and a BMI genetic
score using 93 BMI-associated variants. Associations were assessed using weighted Cox models.
Observed height was not associated with OC risk (hazard ratio [HR]: 1.07 per 10-cm increase in
height, 95% confidence interval [CI]: 0.94-1.23). Height genetic score showed similar results
(HR=1.02, 95% Cl: 0.85-1.23). Higher BMI was significantly associated with increased risk in
premenopausal women with HR=1.25 (95% Cl: 1.06-1.48) and HR=1.59 (95% Cl: 1.08-2.33) per 5-
kg/m2 increase in observed and genetically determined BMI, respectively. No association was
found for postmenopausal women. Interaction between menopausal status and BMI was
significant (pinteraction<0.05). Our colleagues emphasize that the results of their observation of
a positive association between BMI and OC risk in premenopausal BRCA1/2 mutation carriers is
consistent with findings in the general population.

Jara-Rosales S. et al. [6] in their work they say that in 2020, OC ranked fourth in incidence
among gynecological cancers worldwide, following breast cancer, cervical cancer, and uterine
cancer. In terms of mortality, it ranked third, establishing itself as one of the most lethal
gynecological cancers. A 2021 study revealed that the variability in the incidence depends on each
country and region, but the mortality rate remains similar among the 185 countries included. This
behavior is attributed to nonspecific symptoms and the lack of screening programs, leading to
diagnoses at advanced stages with unfavorable prognoses for patients [7]. OC constitutes a group
of diverse diseases, each characterized by its own morphology and biological behavior. This
heterogeneity implies that different subtypes may respond differently to treatments and show
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variations in their progression rates [8]. It is therefore essential to recognize this diversity to
effectively address the different manifestations of OC. The risk factors for OC are divided into two
categories: modifiable and non-modifiable. Modifiable factors include smoking, hormone
replacement therapy, and dietary elements, among others. Non-modifiable factors include
heredity, mutations in the BRCA1 and BRCA2 genes, family history, Lynch syndrome,
uninterrupted ovulation cycles, and the presence of endometriosis, among others [7].

Our colleagues conducted an exhaustive search was conducted to identify literature to
describe the OC biology and physiopathology for new readers, in particular focused on clinical
researchers. In addition, a more stringent search was performed to find studies related to the
genetic components, social determinants, and comorbidities associated with OC in South America.
The search was performed through PubMed and Google Scholar, using the MeSH descriptors and
keywords such as “Hereditary Breast and Ovarian Cancer Syndrome”, “Latin America”, “BRCA1

”

Genes”, “BRCA2 Genes”, and “Ovarian Neoplasms”. Additionally, the keywords “Obesity”, “chronic

7 77 “"

disease”, “Comorbidity”, “poverty”, “education”, “race”, “ethnicity”, “menarche”, “menopause”,
“multiparity”, “urbanization”, “epidemiology”, and “risk factors” were utilized to capture relevant
studies. Due the reported disparities in clinical trials and other biomedical studies, the Latin
American population is greatly underrepresented in most of the cancer and genomic databases,
including local investigations. For this reason, the number of identified reports according to the
specific topics was very small for further analysis. The revision of the literature was conducted
based on original articles, including cohort studies, case-control studies, cross-sectional studies,
and experimental research investigating the risk factors for OC in the South American population,
and the selected articles were published within the last 10 years, with full-text availability, and
were written in English or Spanish. The authors considered studies involving women from 12 South
American countries, without age restrictions, focusing particularly on those analyzing genetic
components, socioeconomic determinants, and comorbidities. Considering the main goal of this
work, they excluded studies focused on OC treatment, research validating laboratory tests for
detecting OC-related mutations, and non-original content such as reviews, opinions, editorials,
letters to the editor, and conference abstracts. Articles that did not clearly specify the region or
country of interest, or those centered on education about OC risk factors, were also excluded. [6].

In the conclusions following from the study, the researchers note that based on the revised
articles, it can be concluded that although there are reports on the prevalence of mutations in the
BRCA1 and BRCA2 genes in South American countries, such as Chile, Colombia, Argentina,
Uruguay, and Brazil, including Mexico as Hispanic, the general prevalence is close to 15-20% in
women with hereditary risk factors or those diagnosed with ovarian and/or breast cancer.
However, it is important to highlight that the available studies are limited. More research is
needed to accurately determine the prevalence of the punctual mutation in each country, as well
as those mutational signatures that could be unique for the Latin American population. In terms
of the social, demographic, and economic factors that influence the incidence of OC, these vary
by country, but similarities are observed in age, being more prevalent in women over 50 years old,
and in women with poor education and difficulties in accessing healthcare. Similarly, the absence
of studies regarding the effect of contraception and hormone replacement therapy in the Latin
American population is highlighted, despite being widely studied factors in the international
scientific literature. This gap in the research underscores the need to address these aspects in
future research in the region. This article has several limitations, starting with the very limited
number of studies published and the number of participants in each study. The revised literature
covers several years of research conducted in each country; these years may represent disparities
in funding for biomedical research, the number and capabilities of each research group and the
possibility of enrolling patients, and the access to technological facilities. For now, it is not possible
to conduct a more comprehensive analysis; however, this work may promote the interest of other
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researchers to collaborate in the systematic revision of current and future data. Regarding the
need to improve lifestyles as a preventive measure to reduce the possibility of morbidities and the
concomitant development of OC, although the literature may not be sufficient to conclusively
establish a direct link between obesity and/or diabetes and the development of OC, the indirect
association suggests the importance of conducting additional clinical studies. These studies could
confirm or dismiss the hypothesis that obesity and diabetes could be related to the risk of
developing OC, thereby providing a more solid basis for future interventions and prevention
strategies [6].

Bryant A. et al. [9] provide data showing that OC is the seventh most common cancer
among women and a leading cause of death from gynaecological malignancies. Epithelial OC is the
most common type, accounting for around 90% of all OCs. This specific type of OC starts in the
surface layer covering the ovary or lining of the fallopian tube. Surgery is performed either before
chemotherapy [upfront or primary debulking surgery (PDS)] or in the middle of a course of
treatment with chemotherapy [neoadjuvant chemotherapy and interval debulking surgery (IDS)],
with the aim of removing all visible tumour and achieving no macroscopic residual disease
(NMRD). The aim of this study was to investigate the prognostic impact of size of residual disease
(RD) nodules in women who received upfront or interval cytoreductive surgery for advanced
(stage Il and V) epithelial OC (EOC). To assess the prognostic impact of RD after primary surgery
on survival outcomes for advanced (stage Il and IV) EOC. In separate analyses, primary surgery
included both upfront PDS followed by adjuvant chemotherapy and neoadjuvant chemotherapy
followed by IDS. Each RD threshold is considered as a separate prognostic factor. The authors
searched CENTRAL (2021, Issue 8), MEDLINE via Ovid (to 30 August 2021) and Embase via Ovid (to
30 August 2021). Our colleagues included survival data from studies of at least 100 women with
advanced EOC after primary surgery. RD was assessed as a prognostic factor in multivariate
prognostic models. They excluded studies that reported fewer than 100 women, women with
concurrent malignancies or studies that only reported unadjusted results. Women were included
into two distinct groups: those who received PDS followed by platinum-based chemotherapy and
those who received IDS, analysed separately. The researchers included studies that reported all
RD thresholds after surgery, but the main thresholds of interest were microscopic RD (labelled
NMRD), RD 0.1 cm to 1 cm [small-volume residual disease (SVRD)] and RD > 1 cm [large-volume
residual disease (LVRD)]. Two review authors independently abstracted data and assessed risk of
bias. Where possible, they synthesised the data in meta-analysis. To assess the adequacy of
adjustment factors used in multivariate Cox models, authors used the 'adjustment for other
prognostic factors' and 'statistical analysis and reporting' domains of the quality in prognosis
studies tool.

Our colleagues also made judgements about the certainty of the evidence for each
outcome in the main comparisons, using GRADE. The researchers examined differences between
FIGO stages lll and IV for different thresholds of RD after primary surgery. They considered factors
such as age, grade, length of follow-up, type and experience of surgeon, and type of surgery in the
interpretation of any heterogeneity. The authors also performed sensitivity analyses that
distinguished between studies that included NMRD in RD categories of < 1 cm and those that did
not. This was applicable to comparisons involving RD < 1 cm with the exception of RD < 1 cm versus
NMRD. They evaluated women undergoing PDS and IDS in separate analyses. The researchers
found 46 studies reporting multivariate prognostic analyses, including RD as a prognostic factor,
which met inclusion criteria: 22,376 women who underwent PDS and 3697 who underwent IDS,
all with varying levels of RD. While we identified a range of different RD thresholds, authors of the
work mainly report on comparisons that are the focus of a key area of clinical uncertainty
(involving NMRD, SVRD and LVRD). The comparison involving any visible disease (RD > 0 cm) and
NMRD was also important. SVRD versus NMRD in a PDS setting In PDS studies, most showed an
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increased risk of death in all RD groups when those with macroscopic RD (MRD) were compared
to NMRD. Women who had SVRD after PDS had more than twice the risk of death compared to
women with NMRD (HR 2.03, 95% Cl 1.80 to 2.29; 12 = 50%; 17 studies; 9404 participants;
moderate-certainty). The analysis of progression-free survival found that women who had SVRD
after PDS had nearly twice the risk of death compared to women with NMRD (HR 1.88, 95% ClI
1.63t0 2.16; 12 = 63%; 10 studies; 6596 participants; moderate-certainty). LVRD versus SVRD in a
PDS setting. When authors compared LVRD versus SVRD following surgery, the estimates were
attenuated compared to NMRD comparisons. All analyses showed an overall survival benefit in
women who had RD < 1 cm after surgery (HR 1.22, 95% Cl 1.13 to 1.32; 12 = 0%; 5 studies; 6000
participants; moderate-certainty). The results were robust to analyses of progression-free survival.
SVRD and LVRD versus NMRD in an IDS setting The one study that defined the categories as NMRD,
SVRD and LVRD showed that women who had SVRD and LVRD after IDS had more than twice the
risk of death compared to women who had NMRD (HR 2.09, 95% CI 1.20 to 3.66; 310 participants;
12 =56%, and HR 2.23,95% Cl 1.49 to 3.34; 343 participants; |12 = 35%; very low-certainty, for SVRD
versus NMRD and LVRD versus NMRD, respectively). LVRD versus SVRD + NMRD in an IDS setting
meta-analysis found that women who had LVRD had a greater risk of death and disease
progression compared to women who had either SVRD or NMRD (HR 1.60, 95% Cl 1.21 t0 2.11; 6
studies; 1572 participants; 12 = 58% for overall survival and HR 1.76, 95% Cl 1.23 to 2.52; 1145
participants; 12 = 60% for progression-free survival; very low-certainty). However, this result is
biased as in all but one study it was not possible to distinguish NMRD within the < 1 cm thresholds.
Only one study separated NMRD from SVRD; all others included NMRD in the SVRD group, which
may create bias when comparing with LVRD, making interpretation challenging. MRD versus
NMRD in an IDS setting. Women who had any amount of MRD after IDS had more than twice the
risk of death compared to women with NMRD (HR 2.11, 95% Cl 1.35 to 3.29, 12 = 81%; 906
participants; very low-certainty). Summing up the results of the study, the authors point out that
in a PDS setting, there is moderate-certainty evidence that the amount of RD after primary surgery
is a prognostic factor for overall and progression-free survival in women with advanced OC. Our
colleagues separated our analysis into three distinct categories for the survival outcome including
NMRD, SVRD and LVRD. After IDS, there may be only two categories required, although this is
based on very low-certainty evidence, as all but one study included NMRD in the SVRD category.
The one study that separated NMRD from SVRD showed no improved survival outcome in the
SVRD category, compared to LVRD. Further low-certainty evidence also supported restricting to
two categories, where women who had any amount of MRD after IDS had a significantly greater
risk of death compared to women with NMRD. Therefore, the evidence presented in this review
cannot conclude that using three categories applies in an IDS setting (very low-certainty evidence),
as was supported for PDS (which has convincing moderate-certainty evidence) [9].

What knowledge is available today about the specifics of OC treatment? Drug resistance is
the bottleneck in OC treatment. The increasing use of novel drugs in clinical practice poses
challenges for the treatment of drug-resistant OC. Although maintenance therapy with PARP
inhibitors (PARPis) has prolonged progression-free survival and 5-year overall survival,
unfortunately, many patients do not respond to PARPis treatment due to intrinsic or acquired
resistance [10].

Wang L. et al. [11] indicate that despite receiving standard-of-care therapy (optimal
cytoreductive surgery followed by adjuvant chemotherapy), most patients develop recurrent
disease, which is resistant to chemotherapy, resulting in a 5-year survival rate of approximately
30-40% worldwide. Drug resistance is a formidable challenge in the treatment of OC and is the
primary contributor to poor prognosis. According to the National Comprehensive Cancer Network
guidelines (version 1.2023), there are many therapeutic regimens for resistant OC, including some
novel agents. However, the objective remission rate is still low, and the median survival time is
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less than 12 months due to complicated resistance mechanisms. In resistant OC, the classical
mechanisms of action of common drugs can be disrupted or altered, possibly resulting in impaired
therapeutic effects. Thus, treatment regimens should not rely only on empirical options. As the
number of categories of agents increases, after the development of multidrug resistance, the
decision of appropriate later-line therapeutic regimens is very challenging. The authors reviewed
the literature regarding various drug resistance mechanisms in OC and found that the main
resistance mechanisms are as follows: abnormalities in transmembrane transport, alterations in
DNA damage repair, dysregulation of cancer-associated signaling pathways, and epigenetic
modifications. DNA methylation, histone modifications and noncoding RNA activity, three key
classes of epigenetic modifications, constitute pivotal mechanisms of drug resistance. One drug
can have multiple resistance mechanisms. Moreover, common chemotherapies and targeted
drugs may have cross (overlapping) resistance mechanisms. MicroRNAs (miRNAs) can interfere
with and thus regulate the abovementioned pathways. A subclass of miRNAs, “epi-miRNAs”, can
modulate epigenetic regulators to impact therapeutic responses. Thus, they also reviewed the
regulatory influence of miRNAs on resistance mechanisms. Moreover, researchers summarized
recent phase I/l clinical trials of novel drugs for OC based on the abovementioned resistance
mechanisms. A multitude of new therapies are under evaluation, and the preliminary results are
encouraging. Summarizing the results of the study, our colleagues emphasize that with the
increasing use of novel therapeutic drugs for OC, the development of later-line treatments has
been under enormous pressure. Recently, resistance to a variety of therapeutic drugs, such as
PARPis, angiogenesis inhibitors, and immune checkpoint inhibitors, has been found to occur. In
the past, therapeutic agents for OC have been limited, and researchers have usually described the
underlying mechanism and explored therapeutic strategies for overcoming resistance based on
the drug classification. However, as increasing numbers of new agents are applied in clinical
practice, the resistance mechanisms of these various new drugs must be identified, and these
mechanisms may be similar or even identical to those of other drugs. Thus, the classification of
drug resistance should not be confined to the drug category, and all should attempt to obtain
insight into classification of resistance based on molecular mechanisms. The concept of drug
resistance classification provides a sound basis for further research to develop more precise
reversal strategies.

Instead of simply distinguishing resistance by agent, researchers attempted to classify drug
resistance by mechanism. The authors summarized four major mechanisms from the published
literature: 1) abnormalities in transmembrane transport, 2) alterations in DNA damage repair, 3)
dysregulation of cancer-associated signaling pathways, and 4) epigenetic modifications. In the
context of the increasing number of novel agents, summary of the four resistance mechanisms of
OC provides a new concept for resistance classification by molecular mechanism, not by drug
category. Given the intersections between drug resistance mechanisms, this concept is likely to
result in the realization of “two birds with one stone” effects on the reversal of drug resistance in
OC. Furthermore, these findings are anticipated to have broad implications for the development
of precise therapeutic approaches for reversing drug resistance in OC. On this basis, umbrella trials
can be carried out to explore the diagnostic and therapeutic targets of the four resistance
mechanisms, and this may be a direction of future researches on drug resistance in OC [11].

As Porter J.M. et al. [12] note in their study epithelial OC (ovarian carcinoma) is the most
common form of the disease and comprises multiple histological types (histotypes): high-grade
serous (70% of patients), endometrioid (10%), clear cell (10%), low-grade serous (<5%), and
mucinous (<5%). Ovarian carcinosarcomas - previously considered a separate disease entity - are
now recognized to represent metaplastic carcinomas and account for no more than 5% of
diagnoses. A wealth of evidence now demonstrates that each histotype represents a unique
disease entity, each with distinct developmental origins, molecular landscapes, intrinsic
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chemosensitivity, survival profile, and susceptibility to targeted molecular therapeutics.

The authors emphasize that complete macroscopic resection is a key factor associated with
prolonged survival in OC. That being said, patients with clear cell ovarian carcinoma and low-grade
serous ovarian carcinoma represent some of the groups that benefit most from achieving
complete macroscopic resection; given that these cases are unlikely to respond well to
neoadjuvant chemotherapy, complete primary cytoreduction is a major priority for these patients.
Endometrioid ovarian carcinoma also represents a histotype in which complete macroscopic
resection is associated with marked patient survival benefit. Engagement with multiple surgical
teams to improve the likelihood of resecting disease at hepatobiliary, gastrointestinal, and other
anatomical sites beyond the pelvis will be key for delivering optimal outcomes for such cases that
present with extensive advanced-stage disease. More work is also required to understand the
impact of resecting disease outside of the pelvis and abdomen. Achievement of complete
macroscopic resection across the overall OC patient population is associated with markedly
prolonged survival time, though differences in the degree of survival benefit are apparent across
different histotypes. Patients with clear cell ovarian carcinoma derive one of the greatest survival
benefits associated with complete macroscopic resection. High-grade serous ovarian carcinoma
patients demonstrate highly clinically and statistically meaningful survival benefit, but the
magnitude of benefit is lower than in some of the other histotypes. The extent of benefit from
complete macroscopic resection does not appear to relate solely to levels of intrinsic
chemosensitivity of each histotype [12].

Now, as for this pathology in our country at the republican level. The incidence of OC in
the Republic of Kazakhstan in 2023 was 6.3 per 100 thousand population (6.2 in 2022) with a
growth rate of 2.1% compared to the previous year, amounting to 1,251 people in absolute
numbers (1,201 women a year earlier). The proportion of cases with a diagnosis established for
the first time in life, recorded by oncological organizations, was 3.4%, as in the previous year in
the general population, and 6.0% among women (in 2022 also 6.0%) and 4th rank place after
breast cancer, cervical cancer and endometrial cancer [13].

Above the national average, OC was established in 8 regions of the country: the city of
Almaty - 10.4 (maximum indicator); Pavlodar - 9.7; Karaganda - 8.6; Abay - 8.4; Akmola - 7.7;
Kostanay - 7.6; North Kazakhstan - 7.5; West Kazakhstan - 7.2. Aktobe, Atyrau and Kyzylorda
regions are on par with the national average. This indicator is lower than the national average in
the remaining 9 regions: Turkestan - 2.9 (the lowest level); Mangistau - 3.5; Ulytau - 3.6; Almaty -
3.7; Zhambyl - 4.3; the city of Shymkent - 4.6; East Kazakhstan - 5.8; Zhetysu - 5.9 regions and the
city of Astana - 6.2 per 100 thousand people. The mortality rate from this pathology in 2023 was
2.1, a year earlier - 2.4 per 100 thousand population. The regions where the mortality rate from
OC is higher than the average in the republic (2.1 per 100 thousand population) include: Abay -
3.0 (maximum level); the city of Astana - 2.9; Karaganda and Pavlodar - 2.5; Kyzylorda - 2.4; Aktobe
and the city of Almaty - 2.2. This indicator is at the same level with the national average in the East
Kazakhstan region. The lowest rates were noted in Turkestan - 1.5 (minimum rate); Almaty and
Atyrau - 1.6; Zhambyl - 1.7; Ulytau and Mangistau - 1.8; North Kazakhstan and Kostanay - 1.9; West
Kazakhstan, Zhetysu, Akmola regions and the city of Shymkent - 2.0 per 100 thousand population
[13].

The one-year lethality rate was 14,7% (16,2% in 2022). At the same time, the ratio between
one-year lethality and neglect (stage IV) was quite high - 1.9 (a year earlier it was even higher -
2.1. At the same time, it should be noted that the farthest from "1" is the worst ratio between
one-year lethality and neglect.

Now, regarding preventive examinations. It should be noted that during large-scale
preventive examinations of the population in 2023, significantly more patients with malignant
neoplasms were actively identified than in 2022. This is 25,193 patients against 23,623 patients
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identified in 2022, i.e. +6.6%. This is due to the further abatement of the epidemiological troubles
due to coronavirus and the increased availability of preventive care for the population. The
proportion of patients identified during preventive examinations increased from 62.0% to 62.4%
of the total number of patients identified per year.

Of course, with in the analysis of the epidemiological situation, the indicators of early
diagnostics are very important issues. In general, in terms of the amount of detected cases of
cancer of all localizations, in 2023 the proportion of forms detected at early stages (0, I-Il stages)
increased from 66.3% to 67.9%. As for OC, the early detection of this pathology during preventive
examinations increased from 40.5 to 44.8%. The number of newly diagnosed patients with OC
registered with oncology organizations amounted to 1,218 people (1,173 - a year earlier). At the
same time, the absolute number of cases detected during preventive examinations in 2023 was
863, in 2022 - 875; the proportion of cases detected during preventive examinations was 70.9%
and 74.6%, respectively. Of these, patients with stages I-1l - 387 in 2023 and 354 in 2022.

The regions where the proportion of patients with early stage | of the pathology in question
is above the national average (31.0% and 9th place among all nosological forms of malignant
neoplasms) include the following regions: the city of Almaty - 45.3%,; (the best indicator); Zhetysu
- 43.9%; the city of Astana - 42.2%; Zhambyl - 38.5%; Kyzylorda - 35.8%; East Kazakhstan and
Akmola - 35.0%; Kostanay - 33.9%; Almaty - 33.3%.

The lowest rates of early diagnosis were recorded in 11 regions. Against this background,
two regions stand out - Aktobe and Turkestan, where stage | of the disease was established at only
5.2% and 6.5%, respectively (the worst rates in the republic). Next come: Mangistau - 16.0%; the
city of Shymkent - 18.5%; Pavlodar - 23.3%; Abay - 23.4%; Ulytau and West Kazakhstan - 25.0%;
Karaganda - 25.5%; Atyrau - 28.6% and North Kazakhstan - 30.8% of the region [13]. It should be
noted that only two patients out of every five were detected in the early (I-Il stages) of this
pathology, making up 41.7% in the republic. The regions where the proportion of patients with OC
detected at stages |-l is higher than the national average include the following regions. The best
indicator is in the Zhetysu region - 51.2%. Then come two megacities - the cities of Almaty (51.6%)
and Astana (50.6%); then - East Kazakhstan and Atyrau (50.0%); Akmola (48.3%); Mangistau
(48.0%); Kostanay (45.2%); Zhambyl (44.2%); North Kazakhstan (43.6%); Karaganda (42.6%)
regions. Low rates of early diagnosis were recorded in the following regions. Against the general
background, the Aktobe region stands out negatively, where only every tenth patient was
detected in the early stages of the disease - 10.3%. Then come the following regions: Turkestan
(16.1%); Shymkent city (31.5%); West Kazakhstan (33.3%); Abay (34.0%); Almaty (37.0%); Ulytau
(37.5%); Pavlodar (41.1%) and Kyzylorda (41.5%) regions [13].

As can be clearly seen from the above data, there is a very large spread in early diagnostic
rates across the country, from good to disappointing. Of course, it is necessary to take into account
migration processes and other factors that affect early diagnostic rates, but nevertheless, the
results obtained give reason not to stop there, both for oncologists and gynecological oncologists,
as well as for obstetricians and gynecologists, visual diagnostic doctors, and general practitioners,
since improving the rates of early diagnostics of malignant tumors has remained one of the main
postulates and one of the main tasks of medicine in general, and continues to be relevant today.
The proportion of stage IV OC among all nosological forms of malignant neoplasms was 7.2%, and
this is the 17th rank. In general, in 2023, the proportion of malignant neoplasms of stage IV in the
republic for the sum of all nosologies decreased from 12.58 to 11.7% (from 4790 to 4735 patients).

As for the average national indicator of the proportion of stage IV (7.2%), Zhetysu and
Mangistau regions stand out against this background - 0.0%. Then come: Kyzylorda and Zhambyl
(1.9%); Atyrau (2.4%); North Kazakhstan (2.6%); the city of Almaty (3.6%); East Kazakhstan (5.0%);
Pavlodar (5.5%). The city of Astana is on the same level with the average national indicator. The
indicators are lower in the following regions. Abay region stands apart from all others, where every
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fifth patient is diagnosed in the terminal stage of the disease (21.3%). Next come: Turkestan
(12.9%); Karaganda (12.8%); Ulytau (12.5%); Aktobe (12.1%); the city of Shymkent (11.1%);
Akmola (10.0%); Kostanay (9.7%); West Kazakhstan (8.3%); Almaty (7.4%) regions.

The morphological verification rate of the disease in the country was 84.3%. In 5 regions
out of 20, this is a 100% figure (East Kazakhstan, Zhambyl, Ulytau regions, as well as the cities of
Astana and Shymkent). The lowest figure is in the Kyzylorda region (32.1%). Next on this list are
the city of Almaty (55.2%); Zhetysu (78.0%); Mangistau and Akmola (80.0%); Aktobe (91.4%);
Atyrau (92.9%); West Kazakhstan (93.8%); North Kazakhstan (94.9%); Turkestan and Kostanay
(95.2%); Karaganda (95.7%); Pavlodar (95.9%); Almaty (96.3%) and Abay (97.9%) regions [13].

The total number of patients with malignant neoplasms, consisting of registered in
specialized oncological organizations of the republic, continued to grow and by the end of 2023
amounted to 218,186 people, with an increase of 6.0% compared to the level of the previous year
(2022 - 205,822, +5.8%). The overall incidence rate of malignant neoplasms increased by 3.9%,
from 1055.3 to 1096.4 per 100 thousand population. The growth of this indicator is due to both
the increase in the incidence and detection of pathology, and the increase in the survival rate of
cancer patients. In addition, statistical data on patients diagnosed with malignant neoplasms, who
have been under observation for 5 years or more, and continue to be observed in 2023, showed
that the number of patients under observation by oncological organizations in Kazakhstan for over
five years continued to grow and at the end of the reporting year amounted to 117,616 people,
with an increase of 6.2% (2022 - 110,790 people, +6.6%) (form. No. 7).

It is impossible to ignore such an important clinical aspect as the coverage of patients with
a first-ever diagnosis of OC in the Republic of Kazakhstan with specialized treatment.

In 2023, the number of hospitalizations for all nosological forms of malignant tumors in the
country's oncology organizations amounted to 108,252 cases (2022 - 101,095), with an increase
of 7.1% compared to the previous year, which is associated with a constant increase in the number
of cancer patients, improved standardization of oncological care, and the development of
palliative and restorative services.

At the end of 2023, the absolute number of patients with OC who completed specialized
treatment amounted to 697 people, continuing treatment - 387 patients. The following results
were obtained in percentage terms by methods and types of treatment. The overwhelming
majority of patients received complex treatment - 68.4%, only surgical treatment - 21.1%, only
drug treatment - 8.3%; combined - 0.3%, chemo-radiation - 0.1%.

Next, regarding the five-year survival rate of patients. As for OC, at the end of 2023, 8229
people or 41.4 per 100 thousand of the population were registered with the dispensary (at the
end of 2022 - 7864 patients or 40.3 per 100 thousand of the population, respectively); and this is
the 9th rank place among all nosological forms of malignant neoplasms.

At the same time, the mortality rate of the observed contingents in 2023 was 5.0% (6.0% -
in 2022).

The five-year survival rate of patients with OC was 58.2% in 2023 (57.5% - a year earlier)
[13].

Summarizing the above, we can conclude that OC occupies a significant place among all
existing malignant tumors of other localizations. At the same time, despite the small percentage
of patients detected at stage IV, taking into account a number of factors, the indicators of early
diagnostics do not allow oncologists to "sleep peacefully", since the locally advanced stage IlI,
which significantly prevails over all stages, in addition to the prevalence itself, gives a large number
of complications and locoregional metastases, and these patients are subject to aggressive
complex treatment, constituting the overwhelming percentage (68.4%) among all methods of
treating this pathology. The variability and veiling of symptoms, its similarity with various non-core
processes (sometimes the only symptom is a gradual increase in the abdomen due to ascites),
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leads to the neglect of the disease. All this requires both oncologists and gynecological oncologists,
and, first of all, primary health care workers, as well as obstetricians and gynecologists and visual
diagnostics doctors, to increase the level of cancer alertness, inform the population about early
symptoms that may indicate this pathology or the onset of proliferative changes and conduct high-
tech diagnostic measures and, as a result, timely treatment. Women at risk are advised to visit
specialized specialists annually and, if necessary, undergo an examination.

An epidemiological assessment of the situation with OC in our country suggests that there
are sometimes significant differences between regions not only in incidence rates, but also in the
parameters of early diagnosis and mortality from this pathology. In connection with the above,
this pathology continues to be a serious problem in modern clinical oncology.
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BAnAHMe cTpecca Ha COMaTUYecKmne U
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KntoueBble cnoBa: CTpeccC, BIMAHNE, MEXaHU3M, CNCTEMbI OPTraHN3Ma

B naHHOW CTaTbe PacCMaTPUMBAETCA CTPECC KaK YHMBEPCA/IbHbIN BMONOrMYecKknii eHoMeH,
npeacTtasaaloWmMi  cobolt  noboM  BHYTPEHHUM  UAM  BHELWHWI  CTMMYJ,  BbI3bIBAOLLNM
GU3MONOTNYECKYID peakumio opraHmMama. MNoavyepKMBaeTCsa, YTO OTBETHbIE peaKuMy OpraHm3ma
(cTpecc-oTBeTbI) HanNpaBAEHbl Ha KOMMEHCALMIO HAPYLLIEHWA U NoAAEPKAaHME TOMEeOoCTasa.

ABTOpPbI OTMEYAIOT, YTO BAMAHME CTPECCa ONPeaeNseTcs ero XxapakTepmncTmkaMm — TUMOM,
NPOAO/IKUTENBHOCTBIO M MHTEHCUMBHOCTbIO. B 3aBMCMMOCTM OT 3TUX GAKTOPOB CTPECC MOXKET
BbI3bIBATb LUMPOKMIA CMEKTP MOCNEeACTBMM: OT He3HAYUTENbHbIX M3MEHEHWUI B perynaumm
rOMeOoCTas A0 TAXKENbIX MATONOTMYECKMX COCTOAHWUIA U NeTaNbHOrO MCXOAa.

Ocoboe BHUMaHWe yaenaeTca poau cTpecca B pa3BuTUKM 3abonesaHnin. MNoayepkmsaeTcs,
YTO CTpecc cnocobcTByeT BO3HMKHOBEHWIO NAaTOPU3MON0TMYECKMX HAPYLIEHWNI, YyBEINUYMBAET PUCK
Pa3BUTUA PA3/INYHbIX 3aD0NEBAHNIA Y NtOAEN, HAXOAALWMXCA B XPOHNYECKM CTPECCOBbIX YCI0BUAX,
MOXET BbICTYNaTb KaK MYCKOBbIM MEXaHW3MOM, TaK M (GaKTOpoMm, ycCyrybnaoowmm TevyeHue
H6onesHel. B paboTe TakKe NpeacTaBneH 0630p BAUAHMA CTPeCcCa Ha OCHOBHblE GU3MONOTNYEeCKMe
CUCTEMbI OpPraHM3Ma 4YenoBeKa, YTO MO3BONAET pPacCMaTpMBaTb CTPECC KaK  BaKHbIM
MEXANCUMNANHAPHbBIM GaKTOP, 3aTParnBatoLLMii Kak COMaTUYeCcKoe, TaK U MCUXMYECKOe 340P0OBbe
[1].

[laHHOe nccnenoBaHMe NOCBALLEHO M3YYEeHMIO YPOBHA CTPecca 1 CTpaTernii CoBaaZaHma ¢
HUM Cpeaun CTYAEeHTOB-MeACeCTEp B YC/IOBMAX OTPAaHUYEHHbIX pecypcoB (Ha npumepe Manasm).
MoayepKMBaeTca, YTO ObyyeHWe B CECTPUHCKMX MPOrpamMmmax COMPOBONKAAETCA 3HAYUTENbHON
NCUXO3IMOLIMOHANbHOM HArpPy3Kom, 04HAKO AAHHbIA KOHTEKCT paHee Dbl HeJOCTaTOYHO U3YYeH.

VicchepoBaHMe WMMENO  KOAMYECTBEHHbIM MOoMepeyvHbln AM3alH M MOKasano, 4To
HONbWMHCTBO CTYAEHTOB MCMbITHIBAOT YMEPEHHbIA YPOBEHb CTpecca, Npu 3TOM HanbonbluMi
BKJa4, BHOCMT aKaJeMWYecKasa Harpyska MO CPaBHEHUIO C KAMHWUYECKMMM U BHEWHWUMMU
dakTopamm. OCHOBHbIMM MUCTOYHWMKAMM CTPECcCa BbICTYMalOT MNpenoaasaTenn, KAMHUYECcKue
HACTaBHUKM U MeAMUMHCKMI nepcoHan. bonee BbICOKMA ypOBEHb CTPECCA BbIABAEH Y CTYAEHTOB
BTOPOTrO Kypca 1 y oby4yatowmxca Ha caMobrHaHCMPOBaHNM.

ABTOpbl AenatoT BbiBOA, O HEOOXOAMMOCTM Pa3paboTKM MHTEPBEHLMIA MO CHUMKEHWUIO
CTpecca, a TakXKe NoAYepPKMBALOT BaKHOCTb Aa/IbHENLINX UCCAeA0BaHNIM, 0CODEHHO B OTHOLWEHMM
pucka GopMMPOBaAHMA 3aBUCUMOTO NoBedeHus [2].
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B nccnenoBaHMmM paccmMaTpmMBaETCA BAMAHME CTPECCa Ha NPOLECChl MAaMATH, C aKLLEHTOM Ha
HEMPOHHbIE MEXaHW3Mbl KOAMPOBAHMA 3MOLMOHANBHO 3HAYMMON MHOPMaLmK. B oTamune ot
npeablayumx paboT, cocpeoTOYeHHbIX Ha PeakLMmM MO3ra Ha CTUMY/, aBTOPbI M3y4atoT BAMAHMUE
CTpecca Ha NpeaLecTBYOLLY CTUMYNY HEMPOHHYH aKTUBHOCTb.

JKCNEePUMEHT C y4acTmem 69 ye0BeK NoKa3as, YTo CTPECC M3MEHAET HEMPOHHbIN KOHTEKCT
bopmmpoBaHMA NamATU. B KOHTPObLHOW rpynne ycnewHoe 3anoMMHaHne HBbino CBA3AHO C TeTa-
aKTMBHOCTbIO 4,0 NPeAbABNEHNA CTUMYA, TOFAA KaK Y Y4aCTHMKOB B COCTOSHMM CTPECCA KIHOYEBYIHO
PO/b UTrpasa raMma-akTMBHOCTb, 0cObeHHO Npun 06paboTKe IMOLMOHAABHOrO MaTepmMana.

Kpome TOro, ctpecc BAMAET Ha MeX4acCTOTHble B3aMMOAENCTBMA MO3rOBbIX PUTMOB (B
YyacTHocTK, TeTa-6eTa M TeTa-raMma cBsi3M), onpegensiouine 3GGEKTUBHOCTb NOCAeAYHOLLEro
3aNOMMHAHMA. DTN M3MEHEHMA 3aBUCAT OT IMOLIMOHANbHOM 3HAYMMOCTU MHOOPMALUN.

ABTOpPbI NPUXOAAT K BbIBOAY, YTO CTPECC He MPOCTO BAMAET Ha 06paboTKy MHGOpPMaLMK, HO
M NepecTpamBaeT HEMPOHHbIE YC/NIOBMA, B KOTOPbLIX GOPMMPYETCA NMamMaTb, YCUAMBAA MPU STOM
KOAMPOBAHME 3MOLIMOHA/IbHO 3HAYMMBbIX CODbITUI [3].

WccneposaHme  6bINO  MOCBAWEHO — aHaAM3y  B3aMMOCBA3M  MeXay  YPOBHEM
BOCMPMHMMAEMOTO CTpecca W W3MeHeHMAMW B paboTe KeNyAOoYHO-KMLIEYHOrO TpakTa Yy
CTYZEHTOB B pa3Hble nepunoapl y4ebHoro npouecca.

B xofe CpaBHUTENBHOIO aHanM3a HbIN0 YCTAHOBAEHO, YTO B NEPMOL IK3aMEHOB YPOBEHb
cTpecca y CTYAEHTOB 3HAYMTE/NbHO BbilWe MO CPABHEHWUIO C MeHee HaNPAXKEHHbIMU y4ebHbIMM
nepunogamu. Mpu stom 6onee 40% y4aCTHUKOB COOBLWMAN O QYHKLMOHANbHBIX M3MEHEHMAX CO
CTOPOHbI NULLEBAPUTENBHON CUCTEMBI.

BbliABNEHA CTAaTUCTMYECKM 3HAYMMAA CBA3b MEXAY YPOBHEM CTpecca M HapyleHWAMM
KeNygoYHO-KMWeYHbIX  GYHKUMI,  4TO  MNOATBEPXKAAET  BAMAHME  MCUXO3IMOLMOHANBHOTO
HaNPAKEHWA Ha COMaTu4ecKkoe cocTosHMe. oaobHble NPOABAEHWA MOXHO PacCMaTpuBaTb B
PaMKax MCUXOCOMATUKA KaK TUNUYHbIM NPUMEP TeNECHOM peaKLMn Ha CTpecc.

ABTOpbl MPUXOAAT K BbIBOAY, 4YTO CTpeccoBble cOObITMA Yy MONOAbIX Ntoaen
COMNPOBOXAAKTCA HE TONbKO MCUMXONOTMYECKMMU, HO U GU3MONOTUYECKUMIU U3MEHEHUAMM, B
4aCTHOCTM Pa3BUTMEM PYHKLMOHANbHbIX FACTPOMHTECTUHANbHbBIX CUMNTOMOB [4].

CraTbA MOCBALLEHA CTPeccoBbiM peakumam bakTepuit poaa Rhodococcus, KoTopble
06/120at0T BbICOKON YCTOMUYMBOCTbIO K HEDAAronpuaTHbIM ycaoBusam 6narogapa ocobeHHOCTAM
KNETOYHOM CTEHKM WU LUMPOKOMY CNeKTpy GepMeHTOB, pa3pyLUatowmx Nan AeTOKCUGULMPYHOLLLMX
BpedHble COeAMHEHMA. ITWM CBOWCTBA [AENalT MX LUEHHbIMKM ana  buoTpaHchopmaumi,
buoperpagaummn n bGruopemeamalmmn, oAHaAKO Camu OUMOTEXHO/IOrMYECKME MPOLECChl co3aatoT
CTpeccoBble yc/oBuA, Baustolme Ha 3dPeKTUBHOCTL BaKkTepuit.

PaccmaTpumBaloTca agantaummn KAeTodHol 060104kKu, GOpMMPOBaAHME MHOTFOKAETOYHbIX
CTPYKTYp, CTPeccoBble peaKkuuMm Npu B3aMMOAENCTBMM C XO3A€BaMM, a TaKXKe PO/ab CUrMa-
dakTopos PHK-nonmmepasbl B rnobanbHOM perynaumm cTpecc-OTBETOB.

ABTOpPblI MNOAYEPKMBAIOT, YTO 0030p HE ABAAETCA MCHEPMbIBAKOWMM, a CAYXUT AN
AEMOHCTPaLMM B3aMMOCBA3M CTPECCOBbLIX peakumii ¢ BUOTEXHONOTMYECKMMU NMPUMEHEHUAMMN M
BbIABMEHMA NPODOENOB B COBPEMEHHbBIX 3HAHUAX, CTUMYMPYA AaNbHEeNWne nccaenosaHma [5].

B cratbe paccmaTtpuBaeTca deHomeH deHonToza — peryampyemoin bopmbl rmbenm
opraHmM3ma nog, BO3AenCTBUEM CTPECCOB, KaK Ha KNETOYHOM, TaK M Ha OpraHM3MeHHOM YypOBHE.
ABTOpPbI OTMEYAOT, YTO B OT/IMYME OT XOPOLO N3yHEHHOM anONTO3HOMN rMbenn KNeToK, MexaHM3Mbl
$eHoNTO3a 1 ero 3BONOLMOHHOE 3HAYEHWE OCTAOTCA MAION3yYEeHHbIMU.

O630p BKAtOYAET AaHHble O CTPeCC-MHAYLUMPOBAHHON deHoNTo3HOM rmbenn Ha npumepe
MHOrOKNeTO4YHOro opraHmama C. elegans™ 1 cTpeccoBbIX peakumin B KNeTKkax OT BakTepuit oo
MNEKONUTAIOLLMX, aKLEHTUPYA BHUMAHME Ha abMOTUYECKMX M NATOreHHbIX CTpeccax. BbiaBneHo,
YTO reHbl M CUTHANIbHbIE NYTW, y4acTBytoLLMe B $eHONTO3e, CNOCOBCTBYIOT rmbenn opraHmMama npu
CUIBHOM CTpecce W CTapeHWM, HO MPU YMEPEHHbIX CTPeccax M B PaHHEM »KM3HWM MOBbIWAOT

235



Proceedings of the 12th International Scientific Conference

NPMCNocobeHHOCTb M MUMMYHHYHO 3alWMTY — YTO COOTBETCTBYET KOHLIEMNLMM aHTarOHUCTUYECKOM
nAemnoTponuu.

ABTOpbl NpeanonaratoT, 4YTo GEHOMTO3 MOXET MNPUMHOCUTL  MOMNYAAUMOHHbIE W
9BOJIOLMOHHbIE MPEMMYLLECTBa, BK/OYaa MexaHM3M poactBeHHoro oTbopa (kin selection),
3aWnUTY OT MHPekumin (abortive infection), nepepacnpeneneHne pecypcoB OT COMATUYECKUX
KNeTOoK K rameTam (soma-to-germline resource allocation).

O630p npeanaraeT KOHLUENTyasbHble MOZEAN U 3SKCNEePUMEHTA/NIbHO MPOBEpPAEMble
rMNoTesbl, CNOCOHCTBYOLLME MOHMMAHWUIO PON CTPECC-UHAYLIMPOBAHHOIO GEHOMNTO3a M ero CBsA3u
C eCTeCTBEHHbIM CTapeHunem [6].

OcHoBHasn YacTb

Ctpecc npeacTaBnset cobon yHMBEpCanbHYO Hecneunpuyeckyto peakLmo opraHnama Ha
BO3AEMCTBME  PA3/IMYHbIX  CTPECCOPOB  (PU3MYECKMX,  MCUXONOTMYECKMX,  COLMabHbIX),
HamnpaB/IEHHYO Ha NoAJepKaHMe rTOMeocTasa M afanTalymio K U3MEHAIOLLMMCS YCI0BUAM Cpeapbl.
[aHHbli  deHOMeH 3aHMMaeT LEHTpasbHOE MeCcTO B  WCCNeA0oBaHMAX  MCUXOOTUM,
HEeMpodM3MONOTUM N MCUXOCOMATUKM. HecmoTps Ha afanTuBHY OYHKLMIO, AJMTENbHOe
BO3AENCTBME CTpecca MPMBOAMT K HaPYLIEHUIO PErynaTopHbIX CUCTEM OPraHuM3ama MU
bOPMMPOBAHMIO MATONOMMYECKMX COCTOAHUNA.

TeopeTnyecKkme OCHOBbI M CTaZMmM CTPECCOBOM peaKLmm

Knaccuyeckasa KoHuenuua cTpecca 6Obina  npeanoxkeHa [aHc Cenbe,  KOTOPbIM
paccMaTpMBan CTPecCc Kak obWwuin aaanTauMoHHbIM cuHApom. CornacHoO AaHHOW MoAenw,
BbIAENATCA TPU CTaAMM:

1. Ctaams TpeBorn — nepBmMYHan Mobnan3aLma pecypcoB OpraHn3ma B OTBET Ha CTPeccop.

2. Cragua pe3nCTEeHTHOCTM — ajanTauMa W OTHOCUTeNbHaa  cTabunmsauma
dUn3nonornyecknx nokasaTenen Nnpm NPOAO KaoLWEMCA BO3AENCTBUN.

3. Cragua WCTOWEHMA — CHMXEeHWe aZanTalUMOHHbIX BO3MOXHOCTEM M passBuTUe
HapyLEeHWN.

[OnutenbHoe npebbiBaHME Ha CTaAMM PE3UCTEHTHOCTM C MOCNEAyHLMM Nepexoaom K
NCTOLLEHUIO TEXUT B OCHOBE HEraTUBHOMO B/IMAHMA XPOHUYECKOTO CTpecca.

HelposaHAOKPUHHbIE MEXaHW3MbI CTpecca

KntoyeByto posib B peannsalmm CTPeCcCcoBOW peakumm nrpaet rmnotanamo-runodursapHo-
HaZnoyeyHnkoBas ocb (MTH-ocb). AKTMBAUMA [aHHOM  CUCTEMbl  BK/OYAETCEKPEeLMIo
KOPTUKOTPOMUH-PUANSUHT-TOPMOHA  TMNOTA/laMyCOM,  BblAeNeHne aApPeHOKOPTUKOTPOMHOIO
ropmMoHa rMnodn3om, MNPOAYKUMIO TIOKOKOPTUKOMAOB (Mpexae BCero KopTM3o/sa) Kopow
Ha4NO4YEeYHWNKOB.

Koptnson obecneumBaer MOOMAM3ALMIO SHEPreTUYECKUX pPecypcos, YCUMAMBAET
FNIOKOHEeOoreHes 1 OKasblBaeT MMMYHOMOAYANPYIOLLLEe AeCTBME.

MapannenbHO aKTUBMPYETCA CMMMATUKO-aPEHA/IOBAA CUCTEMA, YTO COMPOBOMKAAETCA
BbIBPOCOM KaTexonamMmMHOB. ITW NPOLLECChl peanunsytoT peakumto «bet nan bermn», obecneynsasn
KPaTKOBPEMEHHYHO afanTaumio.

OAaHako Npu XpoHMYeCcKoM cTpecce Habatogaetca aucperynauma MH-ock, 4To NPUBOAUT K
HapyLWeHWIO UMPKaAHbIX PUTMOB CEKPELMM KOPTM301a U UCTOLLEHWNIO PEryIATOPHbIX MEXaHWU3MOB.

KaK 13BeCTHO CTpecc BAMAET HAa COMATUYECKUE CUCTEMBI:

1. CepaeyHo-cocyamcras cuctema

XPOHWYeCKUIH cTpecc cnocobCcTBYeT YCTOMYMBOMY NOBLILIEHNIO apTEPUANBHOTO AABNEHNA,
yBEeMYEHMIO COCYANCTOrO TOHYCA M YCKOPEHUIO aTeporeHesa. 970 NOBbIWAET PUCK ULLIEMUYECKON
6onesHu cepaua v MHCYbTA.

2. NMMmyHHaa cuctema
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[OnuTenbHoe BO34ENCTBME  TIIOKOKOPTUKOMAOB MNPMBOAMT K MMMYHOZENPECCUMW.
CHM¥KaeTcA aKTMBHOCTb IMMGOLIMTOB M HapyLaeTca NpoayKUMA UMTOKUHOB, YTO AeNaeT OpraHM3m
6onee ya3BMMbIM K MHOEKLMAM M 3aMeaNISeT NPOLLECChl BOCCTAaHOBAEHMS.

3. [nweBapuTenbHaa cmMcTtema

CTpecc BAMAET Ha MOTOPUKY U CEKPELMIO KENYyAOYHO-KMLWEYHOrO TPaKTa, YTO MOXKET
NPUBOANTL K racTPUTaM, A3BEHHON 6ONE3HM N CUHAPOMY PA3APANKEHHOTO KMLLIEYHMKA.

4. OnopHO-ABMraTebHAA CUCTEMA

MOBbIWEHHbIN MbILLIEYHbIA TOHYC BbI3bIBAET XPOHMYECKOE HamnpsKeHue, 0CObBeHHO B
061aCTL WeKn 1 CMUHbI, YTO CONPOBOXKAAETCA HONEBLIMU CUHAPOMAMM.

5. 3HAOOKPWHHbIE U MeTabonunyeckne apPpeKThbl

HapyweHusa B paboTe  3HAOKPWMHHOM  CUCTEMbl  MOryT  MNPMBOAMTL K
MHCYIMHOPE3UCTEHTHOCTM, YBEIMYEHMIO MACChl TENA M APYTMM METaboIMYECKMM PacCTPOMCTBAM.

BnunsaHMe cTpecca Ha LeHTPaNbHYO HEPBHYIO CUCTEMY M MCUXMKY

CoBpeMeHHble UCCNeA0BaHNA NMOKA3bIBAOT, YTO CTPECC BAMAET HA HEMPOMNAACTUYHOCTb —
CNOCOBHOCTb MO3ra M3MEHATb CBOKD CTPYKTYPY M GYHKUMMN.

XPOHWYECKNI CTPeCcC OKa3blBaeT BblpaXKeHHOEe BAMAHME Ha TaKMe CTPYKTYpPbl FO0BHOMO
MO3ra Kak runmnokamn, npedpoHTanbHas Kopa M amurgana. oa BO3AencTBMEM XPOHUYECKOTrO
cTpecca ymeHbluaeTca OOBEM TMMMOKaMNa, CHWMMKAETCA NAOTHOCTb HEMPOHHbIX CBA3EN B
npedpOoHTaNbHOM KOpe M YCMAMBAKOTCA CBA3M B aMUrAane, OTBeYatoLLen 3a cTpax

fMNNoKkamn cTpaZaeT OT HEeMPOTOKCMYECKOro AeWCTBMA KOPTM30/1a, YTO MPUBOAMT K
YXYALWEHNO NamATU. CHMXKAeTca CNocOBHOCTb K MAAHMPOBAHWMIO M KOHTPOJIKO MoBeAeHMA W
YCUAMBAETCA peaKUma CTpaxa M TPeBOorn. 3T0 NPMBOAUT K TOMY, YTO YeNoBeK CTaHoBMTCA Honee
YyBCTBUTENbHbIM K HEFATUBHbBIM CTUMY/IAM U XYKe CNPaBAAETCA C perynaumein amoumni.

CTpecc BAMAET He TO/IbKO Ha GU3MONOTUIO, HO M Ha crnocobbl 06paboTkM MHPopmaLmm. B
YCNOBMAX XPOHNYECKOTO HAMPAXKEHNA YCUIMBAIOTCA TaK Ha3blBaeMble KOTHUTMBHbIE MCKAXKEHUA:
KaTacTpodmszauma (oxuaaHme xyawero ucxoda), YeépHo-benoe mblaeHne, runepobodlieHne
HeraTMBHOrO OMbITa. B KOrHUTMBHOW cdepe 3TO NPOABAAETCA CHUKEHUEM KOHLEHTpauun
BHUMaHMA, yXyAleHnem paboyert NamATY U HapyLUeHNMEeM NPOLLECCOB NPUHATUA PeLUeHU. ITO
NOAAEPKMBAET TPEBOXKHbIE COCTOAHMA W 3aTPyAHAET OOBEKTMBHYIO OLEHKY cuTyauuu. B
3MOUMOHaNbHOM cdhepe HabNtoAATCA NOBbILEHME YPOBHA TPEBOXKHOCTM, PA3APAKUTENBHOCTD,
3MOLMOHA/IbHAA HECTABMNbHOCTb M CKAOHHOCTb K adEKTUBHbIM PeaKLMAM.

ANnnocTaTMyecKas HarpysKka Kak K1o4eBoM MexaHn3m

B coBpemeHHOW HayKe BCE Yallle UCMOob3yeTca NOHATUE annocTaTUYeckas Harpyska. OHo
OMUCbIBAET «LEeHYy aganTaumMmy, KOTOPYK OpraHM3mM naaTUT 3a NOCTOSHHOEe npucnocobaeHue K
CTPECCOBbIM YCOBMAM. [PU XPOHMUYECKOM CTPEeCCe CUCTEMbI Peryaaummn (HepBHas, SHAOKPUHHaAA,
MMMyHHan) paboTaloT B MNEPErpy)KEHHOM  pPeXMMe, YTO MNPUBOAMT K  HAKOMIEHMIO
GU3NONOTUYECKUX  MOBPEXAEHWUA, YCKOPEHHOMY CTAPEHUIO  OPraHM3mMa W CHUXKEHUIO
a/lanTaLMOHHbIX pe3epBoB

XpOHUYECKMN cTpecc sABNAeTcA GakTOPOM PUCKA Pa3BUTUS MCUXMYECKUX PACCTPOMCTB,
BK/It0YAA AEeNpPecCcMBHOE PacCTPOMCTBO, TPEBOXKHbIE PACCTPOMCTBA M CMHAPOM 3MOLMOHANBHOTO
BbIrOPaHMA. XpOHNMYECKMIA CTPECC CYLECTBEHHO BAMAET Ha NOBeAEHYECKME cTpaTernn. Hepeako
dopmupytoTcs Ae3afanTuMBHble cnocobbl coBNagaHWA. Hanpumep, nepeefaHne wau noteps
anneTuTa, 3noynotpebaeHne afIKoronem UAn ApyrMmmn BeLeCcTBaMm, MPOKPaCTMHALMA.

McruxocomaTnyeckme B3aMMOAeNCTBUA

B pamKax NCMXOCOMATMKM CTPECC PACCMATPUBAETCA KaK KAt0HeBOM GAKTOP, CBA3bIBAIOLL MM
NCUXMYECKME NPOLECCbl M coMaTuyeckMe 3aboneBaHuA. [1CMXO3IMOLMOHANbHOE HanpsXeHue
MOXeT  cnocobcTBOBaTb  BO3HMKHOBEHMIO M obocTpeHuto  3aboneBaHMin  yepes
HEMPO3HAOKPUHHbBIE M UMMYHHbIE MEXaHM3MbI.
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dopmupyeTca TaK Ha3bIBAEMbIA «MOPOYHbIM KPYr»: COMATUYECKME CUMATOMbI YCUIMBAKOT
NCUXONOTUYECKNIM CTPECC, KOTOPbIM, B CBOD o4epedpb, ycyrybnset drusanyeckoe coctonHme.

MHOoMBMAYyanbHAA peaKkuMa Ha CTPecc 3aBMCMT OT pafda  (aKToOpoB: JIMYHOCTHbIX
0CcobeHHOCTEN, YPOBHA MCUXONOTMYECKON YCTOMYMBOCTM, COLIMANBHOIO OKPYMEHUA U HaaUuns
cTpaTeruit cosnagaHma (KonuHr-ctpaTerni). Peakumsa Ha CTpecc BapbMpyeTcs B 3aBUCMMOCTU OT
reHeTM4ecknx (GaKTOpPOB, PAHHEro KM3HEHHOro OMbiTa, YPOBHA COUMANbHOM MOAAEPMKKM U
JIMHHOCTHbIX XapaKTepUCTUK. Hanpumep, BLICOKMIA YPOBEHb PE3UNBEHTHOCTM MNO3BONAET
abdeKTMBHEE a4aANTMPOBATLCA K CTPECCOBbLIM YCNOBMAM 6e3  BbIPa’KeHHbIX HeraTMBHbIX
nocneacTsumn.

dbdeKTMBHbIE MeTOAbl PEerynsumMmM CTpecca BKAKOYAKT  KOTHUTMBHO-NOBEAEHYECKMNe
TEXHWUKKN, GU3NYECKYO aKTMBHOCTb, HOPMaiM3auUMIo CHa M Pa3BUTME HABbIKOB IMOLIMOHANbHOM
perynaumm. KorHWTMBHO-NOBEAEHYECKMIM MNoAxo4, MO3BONMAET BbIABNATb M KOPPEKTMPOBATb
KOTHUTMBHbIE  MCKAXKEHMUA, CHWUMKAA YpPOBEHb TPEBOXKHOCTWU. [paKTMKM  OCO3HAHHOCTM
CNOCOBCTBYIOT CHUMKEHMIO aKTUBHOCTU aMUTAa bl U HOpMaaM3aumm pabotsl [TH-ocK. PerynapHble
Harpy3kM YMeHbLIAlOT YypOBEHb KOPTM30Ma M MOBbIWAOT  BblpaboTKy  3HAOPPMHOB.
MeXNMYHOCTHbIE CBA3WM UIPAIOT BAXKHYIO PO/Ib B CHUXKEHUW CTPECCOBOM peakLmm.

3aKkoueHue

CTpecc ABNAeTCA KOMNIEKCHbIM BroncuxocoLumanbHbiM GEHOMEHOM, 3aTParMBatoLLMM BCe
YPOBHU GYHKUMOHMPOBAHMA OpraHmM3mMa. Ero KpaTkoBpeMeHHble NPOSABAEHNA HOCAT a4anTUBHbIN
XapaKTep, TOr4a Kak XpPOHMYECKUN CTpecc NPUBOAMUT K CUCTEMHOWN Ae3afanTaumun, HapyLweHMto
PaboTbl PU3NONOTUYECKMX CUCTEM M PA3BUTUIO NCUXMYECKMX PACCTPOMCTB.

CoBpeMeHHble UccneaoBaHMA NoAYEPKMBAOT HEODXOAMMOCTb KOMMAEKCHOrO NOAX0Aa K
M3YYEeHWIO M YyNPaBAEHMIO CTPECCOM, BK/IIOHAIOLLETO Kak B1Uonormyeckme, Tak U NCUXONornyeckme
MeTO/Abl BO34ENCTBUA.

CoBpeMeHHasaA HayKa aKTMBHO W3y4yaeT BAMAHME CTpecca Ha 3SKCMPeccuto reHos
(anureHeTrKa), CBA3b CTPecca C BOCNAAMUTENIbHbIMM MPOLLECCAMM U POb MUKPOBUOTbLI KMLWEYHMKA
B perynaumMm CTpeccoBOW peakumn. ITM HaNpPaBAEHWA OTKPbIBAOT HOBble BO3MOMHOCTM ANA
NPOGUNAKTMKM N TEPANMUK CTPECC-aCCOLUMMPOBAHHBIX COCTOAHMN.

Takmm obpa3om, cTpecc NpeacTaBnAeT cCoB0M MHOrOypPOBHEBbIM NPOLECC, 3aTParnBatoLLMiA
HEMPOIHAOKPUHHBIE, KOTHUTMBHbIE W MOBEAEHYECKME MexaHM3Mbl. Ero xpoHwuyeckoe
BO34ENCTBME  MPUBOAMT K  HAKOMAEHWIO  ANNOCTAaTUMYECKOM  HarpyskM,  HapyLlleHWto
HENPONIACTUYHOCTN N GOPMUPOBAHMIO YCTONYMBLIX NMCUXOCOMATUYECKMX PACCTPOMCTB.

MOHMMaHMEe 3TUMX NPOLECCOB MN03BOMAET pa3pabaTtbiBaTb 3bdEKTUBHbIE CTpaTermm
NPOOUNAKTMKM M KOPPEKLMMW, HanpasieHHble Ha MNOoAAEPMKaHME KaK MCUXMYECKOro, TaK M
dU13MYecKoro 340poBbA.
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B3anmocBA3b ABUMHKEHMA, SMOLMN U
CO3HaHMA B TaHLLEBa/IbHOWU
MMMPOBU3ALMN: TEOPETUYECKMM aHANN3

The Interrelationship of Movement, Emotions, and Consciousness in Dance Improvisation: A
Theoretical Analysis

lNnBosaposa Enunsasera BasepbeBHa
MaructpaHT, YHuBepcuteT « TypaH», Pecnybanka KasaxcTaH, r. AimaTsl

AHHOTaUuA

B cTaTbe npeacTaBieH TeOPETUYECKMM aHaM3 B3aMMOCBA3WU ABMXKEHWA, SMOUMN U
CO3HaHMA B TaHLLEBA/ZIbHOM MMMNPOBM3ALMN B KOHTEKCTE PAa3BUTMA IMOLLMOHANBHOIO MHTENNEKTA.
AKTyanbHOCTb  MccnegoBaHMA  0OycNOBNEHA  BO3PACTalOWMM  MHTEPECOM K TenecHo-
OPMEHTUPOBAHHBIM MPAKTUKAM U UX POM B GOPMUPOBAHUM IMOLMOHANbHON OCO3HAHHOCTM, a
TaKXXe HefoCTaTOYHOM pa3paboTaHHOCTHIO NPO6eMbl MMMNPOBM3ALMM KaK NCUXOPU3NYECKOTO
npouecca. Lenbto paboTbl ABNAETCA BbIABAEHME 3aKOHOMEPHOCTEM  B3aMMOAENCTBUA
ABUraTeNbHbIX, 3MOUMOHANbHBIX W KOTHUTMBHbLIX KOMMOHEHTOB B YCAOBMAX CMNOHTAHHOrO
ABWXKeHMA. B pamKax nccnefosaHmA NpoaHaAM3nPOBaHbl COBPEMEHHbIE TeoOpeTUYeCKme NoAX0oAb!
K MNOHWMMAHWIO 3SMOUMOHANbHOTO WHTENNEKTa, TeNeCHOCTM U  MMMAPOBM3ALMKU, a TaKxKe
PACCMOTPEHbl  KOHUEMLMW, PaCKpbIBatoWME pPOSb  ABMMKEHMA Kak (GOPMbl  MbIWAEHUA U
camoperynaumu. NMokasaHo, YTO TaHUEeBalbHaA MMMNPOBMU3aLMA NPeaCcTaBaAseT cCOOON LLeNOCTHbIN
NpoLecc, B KOTOPOM ABUMKEHME, IMOLMMN N CO3HAHME HAXOAATCA B MOCTOAHHOM B3aMMOBAUAHWM,
0bpasya eanHy0 gMHammyeckyto cuctemy. OBoCcHOBaHa PO/ib SMOLMOHANBHOTO MHTENNEKTA KaK
KAOYEBOTrO MexaHM3Ma, obecneuymBaloWero oco3HaHue, aAnddepeHUMaUMio 1 PEryasLmto
BHYTPEHHEro onbiTa B npouecce ABWMXKeHWA. [lenaeTcA BbIBOA O TOM, YTO TaHUEBa/bHasA
MMNPOBM3ALMA MOXKET PaACCMATPMBATLCA Kak  3PPEKTMBHAA MNCUMXONOTMYECcKad NpPaKTUKa,
CcnocobCTBYOLLAA PA3BUTMIO SMOLMOHANIbHOM YyBCTBUTEIbHOCTN, CAMOPEryAALMM U SMNATUM.

Annotation

This article presents a theoretical analysis of the interrelationship between movement,
emotions, and consciousness in dance improvisation in the context of emotional intelligence
development. The relevance of the study is determined by the growing interest in body-oriented
practices and their role in fostering emotional awareness, as well as the insufficiently explored
nature of improvisation as a psychophysical process. The aim of the study is to identify patterns
of interaction among motor, emotional, and cognitive components during spontaneous
movement. The research analyses contemporary theoretical approaches to understanding
emotional intelligence, embodiment, and improvisation, as well as concepts highlighting the role
of movement as a form of thinking and self-regulation. It is shown that dance improvisation
represents a holistic process in which movement, emotions, and consciousness are in continuous
interaction, forming an integrated dynamic system. The role of emotional intelligence as a key
mechanism enabling awareness, differentiation, and regulation of internal experience during
movement is substantiated. It is concluded that dance improvisation can be considered an
effective psychological practice that promotes the development of emotional sensitivity, self-
regulation, and empathy.
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KnioyeBble CNOBa: TaHUEeBanbHas MMMPOBM3ALUMA, 3MOUMOHANbHbLIA  UHTENNEKT,
[OBVXEHNE, SMOLMM, CO3HAHMWE, Te/IECHOCTb, CAMOpPEryNaLms

Keywords: dance improvisation, emotional intelligence, movement, emotions,
consciousness, embodiment, self-regulation

BeseaeHue

B nocneaHune gecatmnetns HabnogaeTca YCTOMUMBBLIM POCT MHTEpeca K UCCAe0BaHUIo
9MOLMOHANbHOIO WMHTENNIEKTA KaK OAHOro W3 K4YeBbiX GAKTOPOB /IMYHOCTHOrO Pa3BUTUS,
ncMxonormyeckoro 6aarononyuma n adGeKTMBHOCTN MEKIMYHOCTHOIO B3aMmoaencTeuns. Hapaay
C 3TMM YCU/IMBAETCA BHUMAHME K TENIECHO-OPUEHTUPOBAHHbBIM MPAKTUKAM, PaCCMaTPMBAEMbIM KaK
BaYKHbI pecypc pa3BMUTUA OCO3HAHHOCTM M PEryasLUMM IMOUMOHABbHbBIX COCTOSHMI. B AaHHOM
KOHTEKCTe 0cobblit MHTepec NpeACTaBAseT TaHLUeBa/bHaA MMMNPOBM3aUMA, O0ObeamHsIoLLan
[BUKEHWE, NeperKMBaHNE U OCMbICIEHME B €IMHOM MNpoLiecce.

HecmoTpa Ha 3HaYUTENbHOE KOIMYECTBO UCC/IeA0BaHMI, MOCBALWEHHbIX IMOLUMOHAIBHOMY
WHTENNEKTY U PONIN TENECHOCTU B MCUXMKE, BOMPOC MX MHTErpaLm B pamKax MMMNpPOBU3aLMOHHOM
NeATeNbHOCTM OCTAaéTCA HeAO0CTaTOYHO M3y4YeHHbIM. BonblMHCTBO paboT paccmaTpusaeT Anbo
KOFHUTMBHbIE aCMNeKTbl SMOLMOHANBbHOIO MHTENNEKTA, MO0 BAMAHME TaHLA Ha SMOLMOHANbHOE
COCTOAIHME, B TO BpeMA KaK cneumduka MMNPOBM3ALMM KaK CMOHTAHHOTO, HEeJMHEWHOro u
MHOTFOKOMMOHEHTHOTO Mpolecca ocBelleHa ¢parmeHTapHo. B 4acTHOCTM, HeaOoCTaTOYHO
PAacKpbITa  B3aMMOCBA3b  ABWMMKEHWA, 3SMOUMMA WM CO3HAHWMA KaK eaWHOM  CUCTEMbI,
GYHKUMOHMPYIOLWLEN B YCNOBMAX HEONPEAENEHHOCTH.

TaHLeBaNbHaA MMNPOBM3aLMA OTIMHAETCA OT NOCTAaHOBOYHOM Xopeorpadum OTCYyTCTBMEM
3apaHee 334aHHOM CTPYKTYPbI, YTO TpebyeT OT UCNONHUTENA BbICOKOM CTENEHWN YyBCTBUTENBHOCTU
K BHYTPEHHUM MMMy/NbCaM, CNOCOBHOCTM K MX OCO3HAHWMIO M Npeobpa3oBaHMO B ABMKeHME. B
3TOM NpoLecce ABWUMKEHWE BbICTYNaeT He TONbKO Kak GOpMa BbIPaXKEHWA, HO M Kak CpeacTBO
NO3HAaHMA W pPerynauMM BHYTPEHHEero onbiTa. TakMm 06pa3om, WMMNPOBM3aLMA MOXKET
PaccMaTpMBaTbCA KakK MPOCTPAHCTBO, B KOTOPOM (GOPMMPYIOTCA W MPOABAAKTCA KAOYeBble
KOMMOHEHTbl 3MOUMOHANBbHOTO MHTENNEKTa: SMOUMOHANbHAA OCO3HAHHOCTb, CaMoperynaums,
3MMATUA N COLMANbHbIE HABbIKW.

Llenbto JaHHOW CTaTbM ABNAETCA TEOPETUYECKMIA aHAIN3 B3aMMOCBA3N ABUKEHMA, IMOLMI
M CO3HaHWMA B TaHLEBA/IbHOW MMMPOBM3ALMM, @ TaKXKe BbISBIEHME POSIM IMOLIMOHABHOIO
NHTeNNeKTa B obecneyeHnm LeNoCTHOCTN N 3PPEKTUBHOCTM AaHHOrO NpoLecca.

1.4. B3anmocBA3b ABUXKEHWA, SMOLIMMA U CO3HAHMA B TaHL,EBaIbHON MMNPOBU3aLNK

Bonpoc B3aMMOCBA3N ABUKEHMSA, IMOLMI U CO3HAHMA B TAHLLEBA/IbHOM MMMNPOBMU3ALMN B
COBPEMEHHOM Hay4YHOM MoJsie OCTAETCA HeAOCTAaTOYHO pa3paboTaHHbIM. HecMoTpAa Ha Hanuyune
OTAENbHbIX MCCNAeA0BAHMN, TMOCBALLEHHbBIX TENECHOCTM, 3SMOUMOHANBbHOW  peryaaumm u
OCO3HAHHOCTU, WX WMHTErpauma B KOHTEKCTE WMMMPOBM3ALMOHHOIO Mpouecca npeacTaB/ieHa
dparmeHTapHO. B CBA3M C 3TUM aKTya/ibHbIM CTAHOBUTCS TEOPETUYECKMI aHaM3 CYLLECTBYHOLLMX
NOAXOA0B C LIe/1btO BbISIBIEHWA 3aKOHOMEPHOCTEN B3aMMOAENCTBMA YKa3aHHbIX KOMMOHEHTOB.

B pamkax TaHLEBa/NbHOM MMMPOBM3ALMM ABUKEHWE, IMOLMM M CO3HAHWE GOPMMPYIOT
LLe/IOCTHYIO AMHAMMYECKYD CUCTEMY, B KOTOPOM TenecHoe AeMCTBME BbICTYMAeT He TOJIbKO
CPeACTBOM XYy/[OXECTBEHHOrO BbIPAXKEHMSA, HO W CNOCODOM MEepPeMBAHUA U OCMbICAEHUS
BHYTPEHHEro onbiTa. B oT/n4Me OT 3apaHee CTPYKTYPMPOBAHHON xopeorpadumm, MMNpoBM3aLma
npeanonaraetT BO3HMKHOBEHWE [BMMKEHMA «34eCb W celdac», 4YTo 0bycnaBaMBaeT ero
HenocpeACTBEHHYH CBA3b C aKTya/IbHbIM SMOLIMOHA/IbHbIM COCTOAHWEM M YPOBHEM OCO3HAHHOCTH
ncnonHutena. Kak oTmedvaetr CepruH (O.[., ABWXKeHWE B [JaHHOM KOHTEKCTe BbICTyMnaeT
MeAMNaTOPOM MeXAY BHYTPEHHWM W BHELHWM, MO3BOMAA TENECHOW peaKkuMu onepexaTb eé
KOTHUTUBHYIO MHTepnpeTaumto [1].
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AHanunsmpya ponb ABMXKEHMA B MMMNPOBU3ALMM, MOKHO OTMETUTb, YTO OHO BbIMONHAET He
TO/IbKO 3KCMPECCUMBHYIO, HO W KOTHUTMBHYK yHKUMIO. B page wMccnenoBaHui ABUXKeEHME
paccmaTpMBaeTcs Kak Gopma TeNecHOro MbIW/IEeHUA, B PaMKax KOTOPOro ¢opmmpoBaHume
CMbIC/TOB OCYLLLECTBNAETCA Yepes AMHAMMKY, PUTM M NNACTUYECKOE KaYecTBO AENCTBMA. B oTanune
OT NOAXO40B, B KOTOPbIX JABWMEHWE TPAKTyeTCs Kak C/AeACTBME  NpeaBapuTebHO
chopmMpPOBAHHOM MAEN, UMNPOBU3ALMOHHBIM MPOLLECC AEMOHCTPUPYET 0O6PaTHYIO 3aBUCUMOCTb:
MMEHHO [BMWKEHME CTAaHOBWTCA WMCTOYHMKOM BO3HMKHOBEHMA HOBbIX 0OPA30B M CMbICIOB,
onpeaensan AanbHellee pa3suTne aencrama [2].

3MOUMOHANbHbBIA  KOMMOHEHT MMMPOBM3aLUMM  XapaKTepPU3YEeTCA BbICOKOW CTEMeHbto
BK/JOYEHHOCTM M HEMOCPEACTBEHHOCTM MepeXMBaHuA. B oTimMumMe OT penpe3eHTaTUBHOIO
noaxona, MNPeanoiaralolero «13obpaxkeHne» 3MOoUMM, MMMNPOBU3ALMA OMMpaeTca Ha eé
NposkmBaHue B TenecHo d¢opme. WccnenoBaHms B 006/1aCTU KOHTAKTHOM MMMPOBMU3ALINK
MOKa3bIBAIOT, YTO IMOLMM BbINOAHAIOT PEryAATUBHYIO OYHKLMIO, BAMAA HA BbIOOP, MHTEHCMBHOCTb
M KayecTBO ABMKeHMA. Mpu aToM Habntogaetcs 3ddEKT B3aMMHOIO BAUAHMA: ABUMKEHME He
TO/NIbKO BblPaXKaeT 3MOUMOHANbHOE COCTOsIHME, HO W TpaHchOpMMpyeT ero, co3aaBas
HernpepbIBHbLIN LKA 0bpaTHOM cBA3n [3].

Co3HaHMe B WMMMNPOBM3AUMM BbIMNOJAHAET WHTErpaTMBHYyO QyHKUMIO, obecneynsas
COrnacoBaHWe CMOHTAHHOCTM W CTPYKTYPUPOBAHHOCTM npouecca. B oTanume oT KECTKOro
PALUMOHANBbHOTO KOHTPOJIA, XapaKTEPHOro ANA MOCTAHOBOYHOW [AeATENbHOCTW, 34eCb OHO
npossnaeTcA Kak Gopma BHMMATENbHOTO MNPUCYTCTBMA, HaMNPaBAEHHOro Ha OTC/AeXMBaHMe
TENECHbIX M 3SMOUMOHANbHBIX MMMNYNbCOB. B pamKax MHTerpaTMBHOrO NoAxoAa CO3HaHWe
PacCMaTPMBAETCA KaK MHOMOypoOBHEBAA CMCTEMaA, BKAKOYalOWAA TeNecHble, SMOLMOHANbHbIE U
KOFHUTMBHbIE ~ KOMMOHEHTbI, KOTOPble  aKTUBM3UPYIOTCA OAHOBPEMEHHO B  Mpouecce
MMnNpoBm3aLnm [4].

Takmm 0bpa3om, nepeceyeHmne ABUKEHNA, SIMOUMIN U CO3HAHWA NPOUCXOAMNT B TOUKAX, rae
TeNecHoe [eNCTBMe CTAHOBWUTCA OCO3HAHHbIM MEPEXMBAHMEM, a 3MOUMOHANbHbLINA OTKAMK
npuobpeTaeT nnacTuyeckyto dopmy. MMNpoBM3aumMA B [AAHHOM KOHTEKCTe MOXeT ObiTb
MHTEPNPETMPOBAHA KaK NPoLEecc CaMOOpraHM3aLmm, B KOTOPOM M3MEHEHWE OAHOINO KOMMOHEHTa
MHUUMKMPYET TpaHchopmaumm B Apyrux. [aHHbIM  noaxod MNO3BOAAET  pPacCMaTpMBaTb
MMMNPOBM3ALMIO KaKk opmy xopeorpadryeckoro MbillJeHWS, OCHOBAHHOIO Ha CMOCOBOHOCTU K
HbICTPOM MHTErpaLMM NCUXOPUINYECKUX MPOLECCOB.

3HauMTeNbHbIM BKAAA, B MOHMMaHMe AAaHHOM B3aMMOCBA3M BHOCUT meTof «Co3HaHme K
ABUKeHWe», pa3paboTaHHbin  YanHom  Mak-Tperopom. B pamKax [AaHHOro noaxona
MMMNPOBM3ALMA PACCMATPMBAETCA KaK pe3y/ibTaT B3aMMOAENCTBMA TPEX YPOBHEN: SMOLIMOHANbHO-
WHTYUTMBHOIO, NPeACcO3HATENbHOIO M 0CO3HaHHOro. Mx nepeceyeHne GOpMMUPYET LENOCTHBIN aKT
[BWKEHWSA, B KOTOPOM TeNIeCHOe AEeNCTBME CTAHOBUTCA BbIPAXKEHMEM BHYTPEHHErO COCTOAHMA U
O/IHOBPEMEHHO ero ocMbicaeHnem [5].

AHanun3 gaHHOM MOZJENM NOKA3bIBAET, YTO MMMNPOBU3ALUMOHHOE ABMKEHME BO3HMKAET He
KaK MexaHMYyeckoe BOCMPOM3BEAEHME, a KaK pe3ynbTaT HEeMnpepbiBHOMO AManora Mexay
BOOOPAKEHNEM, IMOLIMAMM N KOTHUTMBHBIMM NPOLECCamMmn. B 3Tom KOHTEKCTe ocoboe 3HayeHume
npnobpetaer paboTa C MeHTa/ibHbIMKM 0OpasamuM UM BHMMaHMem. CornacHo Teopuu
B3aMMO/ENCTBYIOWMX KOTHUTUBHbBIX MOACUCTEM, NIEXallehn B OCHOBE pAda xopeorpaduyeckux
MNPaKTUK, UMEHHO MepeKItoYeHne BHUMaHUA 1 paboTa ¢ obpa3ammn onpeaenstoT coaepraHue un
KayecTBo ABUMKeHMA [6].

Takum 06pa3om, ABUNKEHWE B UMNPOBM3ALIMM BbICTYNAET KaK MHTErpaTUBHbLIN MeXaHU3M,
CBA3bIBAIOLLMI TENECHbIM, 3IMOLMOHANbHBIA WU KOTHUTUBHbLIM YPOBHW. dMoUMKM obecneymsatoT
SHEpreTUYecKyto W PerynaTMBHYKD OCHOBY MpoLLecca, B TO BPEMA KaK CO3HaHWe BbINOJHAET
GYHKUMIO KOOPAMHALUMM U OCMbICIEHUA.
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Ocoboe 3HayeHWe B [aHHOM npouecce NpuobpeTaeT 3MOUMOHAbHbLIA WHTENNEKT,
KOTOpbIN obecneymBaeT CMocobHOCTb K 0Oco3HaHuio, auddepeHUMaUnMnM U peryasumm
SMOUMOHA/bHbIX COCTOAHWM B YCNOBUAX HeonpeAenéHHOCTM. B KOHTeKCcTe TaHUEeBa/ibHOM
MMNPOBM3ALMM IMOLMOHA/bHBINA MHTENNEKT NPOABAAETCA KaK YyBCTBUTENIbHOCTb K BHYTPEHHUM
nepeXmBaHMAM M cnocobHocTb Npeobpa3oBbiBaTb MX B MIACTUYECKOe AelcTeume. Yem Bbiwe
YypoBeHb 3MOUMOHaNbHON aAnddepeHumaumnm, Tem 0Oosiee BapMATUBHLIM U BblPa3UTEbHbIM
CTAaHOBMWTCA ABUraTeNbHbIN penepTyap MCNONHUTENA.

Kpome TOro, smMoUMOHANbHbLIA WMHTENNEKT UrpaeT KAYEBYIO POJiIb B MEXJAMYHOCTHOM
B3aMMOAENCTBMM B MPOLECCE COBMECTHOM MMMPOBM3AUMM. IMMNATUA WU COLMANbHbBIE HABbIKM
obecneuymBatoT dopmmpoBaHMe 0OLLEro ABUraTeNbHOrO M 3MOLIMOHANbHOIO MPOCTPAHCTBa, B
KOTOPOM MPOMCXOANT KOOpAMHALUMA AeNCcTBUI 6e3 BepbanbHON KOMMYHMUKALUMK. ITO No3BoOAAET
paccMaTpMBaTb MMMPOBM3ALMIO HE TONbKO KaK MHAMBWUAYANbHbINA, HO U KaK MeKCyOBbeKTHbIN
NPOLLeCC, OCHOBAHHbIM HAa TOHKOW YyBCTBMTE/IbHOCTU K COCTOAHMAM APYroro.

B uenom, TaHUeBanbHAA WMMNPOBM3ALMA MOXKET ObiTb WMHTEPNPETMPOBAHA Kak
cneunduyeckan NCUXONOrMYecKan NPaKTMKa, B paMKaxX KOTOPOW ABUMKEHME, SMOLMM U CO3HAHWNE
obpasytoT eauHylo cuctemy. Mx unHTerpauma obecneumBaeT He TObKO XyA0KeCTBEHHOe
BblpaXkeHue, Ho 1 yrnybnéHHoe camono3HaHWe, YTO AenaeT MMMNPOBM3aLMIO NepPCrneKkTUBHbIM
0OBbEKTOM AANbHENWNX MEXANCLUUNINHAPHbIX UCCNef0BaAHUN.

3akoueHue

MpoBeAEHHbIM TEopeTUYeCKMn aHanM3 MO3BONAET pPacCMaTpMBaTb TaHLEBA/bHYHO
MMMNPOBM3ALMIO KaK CNOXHbBIN NCUXODU3NYECKMI MPOLECC, B KOTOPOM ABWMKEHWE, SMOLUUKN U
CO3HaHWe 00pasylT eaMHy0  AMHAMUMYEcKyt cuctemy. WX  B3aMmodencTsuMe  HOCUT
B3aMMO3aBUCUMbIN XapaKTep: ABWMMKEHME BbICTYNaeT He TO/NbKO CPEeACTBOM BblPaXKEHWA, HO U
MCTOYHUKOM GOPMMPOBAHNA IMOLIMOHANbHBIX COCTOAHWI, SMOUMWU PErYAMPYIOT Ka4yecTBO M
HanpaBAeHHOCTb [ABWXEeHWA, a Co3HaHMe obecneymMBaeT WHTErpauuio UM OCMbICAEHME
NPOMCXOAALLEro, He HapyLaa CMOHTAaHHOCTM NpoLecca.

YCTaHOBNEHO, YTO K/IOYEBbIM MEXaHM3MOM, 0DeCcneyYmnBatoLLMM COrIaCOBAHHOCTb AaHHbIX
KOMMNOHEHTOB, ABNAETCA SMOLMOHANbHbLIN MHTENNeKT. Ero pa3suTiMe NO3BOAAET WUCMNOAHUTENO
bonee TOYHO pacno3HaBaTb W AnddepeHUMPOBaTb BHYTPEHHWE COCTOAHMA, PeryanpoBaTb
YypOBEHb NCUXODU3NONOTMYECKOrO BO3DYKAEHMA U BbiCTpanBaTb 3GPEKTMBHOE B3aMMOAENCTBME
C NMAapTHEPOM B yCNOBMAX HeBepbDaNbHOM KOMMYHMKaLMKM. B 3TOM KOHTEKCTe TaHLeBasbHaA
MMNPOBM3aLMA BbICTYNAET HE TONIbKO KaK XyA0XKeCTBEHHaA NPaKTMKA, HO M KaK CPeACTBO Pa3BUTUA
3MOUMOHA/IbHON OCO3HAHHOCTM, CAMOPEryNALMN U SMNATUN.

AHanM3 CyuLecTBylOWMX NOAXOA0B TaKKe BbIABMI HEAOCTATOYHYK pa3paboTaHHOCTb
npobnembl MHTErpaumMmM KOTHUTUBHBIX, 3MOUMOHANbHbBIX M TENEeCHbIX aCMNeKTOB B pPamKax
MMNPOBM3ALMOHHOM  AEATEeNbHOCTM, YTO YKasblBaeT Ha HeobXoAMMOCTb  Aa/ibHEMLWMX
MEXANCUMNAMHAPHbBIX MCCNeaoBaHWn. epCneKkTMBHbIM HanpaBaeHWeM ABNAETCA NpoBeAgHMe
SMMUPUYECKMX  UCCNeAO0BaHWM, HaMpPaBAEHHbIX Ha M3yvyeHMe BAWMAHMA  TaHUEBA/IbHOM
MMNPOBM3ALMM HA PA3BUTME SMOLMOHAIbHOIO MHTENNEKTA.

Takmm  06pa3om, TaHLUEBa/sbHAA MMMPOBM3AUMA MOXET PacCMaTpMBaTbCA  KaK
addekTMBHaA dopma MNCUXOJOro-neJarorMyeckor npakTMkn, obnagatowan  3Ha4YUTEbHbIM
noTeHumManom B 06,1acT IMYHOCTHOTO PA3BUTMUA M MCUXONOTMYECKOro H1aronony4ms.
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Public transportation is a fundamental component of urban infrastructure; however, recent
studies increasingly emphasize its impact on passengers’ psychological well-being. Contemporary
research highlights that stress experienced in public transport environments is shaped not only by
physical conditions but also by cognitive and emotional factors, including perception of safety,
uncertainty, and environmental design [1].

One of the most significant contributors to psychological stress is overcrowding. Recent
empirical studies demonstrate that high-density environments are directly associated with
physiological stress responses, including increased emotional arousal and discomfort [2]. In
addition, crowding has been linked to aggression, anxiety, and reduced emotional regulation due
to the invasion of personal space. Modern research also shows that crowd perception influences
behavior indirectly through risk awareness and safety perception, especially in post-pandemic
contexts [3].

Another important factor is waiting time and, more specifically, its uncertainty. Recent
studies confirm that passenger satisfaction decreases significantly as waiting time increases,
particularly when it is unpredictable. Furthermore, delays are associated with negative emotional
states such as nervousness, fatigue, and frustration, which directly affect perceived service quality
[4].

Perceived control and predictability remain central psychological mechanisms of stress.
When passengers feel unable to influence their travel conditions- such as delays or overcrowding
- they are more likely to experience heightened stress levels. Contemporary research also
highlights the importance of real-time information systems in reducing uncertainty and improving
emotional responses during travel [5].

Safety perception has become particularly relevant in recent years, especially following the
COVID-19 pandemic. Studies show that increased anxiety reduces perceived safety in public
transport and negatively affects overall satisfaction. Additionally, large-scale research in European
cities confirms that perceptions of safety and stress significantly changed during the pandemic,
reinforcing the role of psychological factors in transport use [6].

Recent literature also emphasizes the role of social and environmental design. For example,
studies on transport environments show that poorly maintained or crowded spaces increase
stress, while improved design and amenities can significantly enhance well-being. Moreover, social
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norms and interactions - such as fear of judgment in shared spaces- can create additional
psychological tension among passengers [7].

Recent studies also emphasize the role of environmental factors such as noise,
temperature, and air quality in shaping psychological stress in public transport. Elevated noise
levels and poor ventilation have been associated with increased irritability, fatigue, and reduced
concentration among passengers. Another important aspect is the cumulative effect of daily
commuting stress. Research shows that repeated exposure to stressful transport conditions can
lead to long-term psychological consequences, including chronic fatigue, decreased life
satisfaction, and burnout symptoms [8]. Regular commuters are particularly vulnerable, as daily
stressors accumulate over time and negatively affect both mental health and overall quality of life.

Digitalization of transport systems has also become a significant factor influencing
passengers’ psychological experience. The availability of mobile applications and real-time tracking
systems reduces uncertainty and improves perceived control, which in turn lowers stress levels [9].
However, technological solutions may also create new sources of stress, such as information
overload or frustration caused by inaccurate data. Finally, social interactions within public
transport environments contribute to psychological tension. The presence of unfamiliar
individuals, violation of social norms and the risk of conflict situations can increase anxiety and
emotional tension [10].

In this context, public transport can be viewed not only as a physical space but also as a
complex social environment where psychological comfort depends on both individual and
collective behavior. Overall, modern research suggests that psychological stress in public transport
is a complex and multifactorial phenomenon influenced by environmental conditions, cognitive
perception, and social context. Addressing these issues requires a human-centered approach that
integrates infrastructure improvements with psychological considerations, including predictability,
comfort, safety, and access to information.
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Abstract: Volatile substance use is common in low-income socioeconomic groups, those with a
history of crime or imprisonment, depression, suicide attempts, antisocial attitudes, school
absenteeism, family disintegration or conflict, parental dependence, peer dependence, a history
of abuse, violence or other substance use, and in isolated communities. The duration and
frequency of volatile substance use increase morbidity and mortality. A significant exception is
sudden respiratory death. It was reported that 22% of volatile substance users who experienced
sudden death were using volatile substances for the first time. Sudden death is the most common
type of death related to volatile substances. Sudden deaths are attributed to sudden cardiac
arrhythmias resulting from hydrocarbons sensitizing the myocardium to epinephrine by increasing
catecholamine release. Although thinner addiction is a disorder whose frequency is increasing in
the world, its long-term consequences are underreported. Many patients with thinner addiction
lose their functionality due to the effects of this substance. In addition, the fact that it causes
muscle weakness in the upper motor neuron type is significant in showing that the
neurodegenerative process is related to the continued use of thinner. Cognitive damage and
psychotic disorder are consistent with white matter damage. Given the serious and sometimes
irreversible consequences of volatile substance addiction in the chronic phase, early medical and
psychosocial interventions in patients appear to be quite important.

Keywords: drug users, volatile substance abusers, cognitive impairment, neurodegenerative
process

Substance abuse disrupts the brain's reward, motivation, and decision-making mechanisms
(especially in the frontal cortex), leading to serious cognitive impairments. Difficulty concentrating,
memory problems, impaired decision-making, loss of impulse control, and permanent structural
brain changes (atrophy) are common. These conditions result from permanent changes in brain
structure that occur over time due to chronic substance use (Williams, 2007).

Medical problems in chronic drug and volatile substance users can be grouped as follows: 1)
Muscle weakness; 2) Gastrointestinal problems such as pain, nausea, vomiting, hematemesis; 3)
Renal failure often accompanied by serious electrolyte imbalances; 4) Cardiomyopathy; 5) Liver
damage; 6) Pulmonary hypertension, respiratory distress such as increased airway resistance and
acute respiratory distress; 7) Hematopoietic disorders (increased carboxyhemoglobin levels,
methemoglobinemia, hemolytic anemia, aplastic anemia, even acute myelocytic leukemia)
(Williams, 2007). Chronic volatile substance use can cause neurological symptoms and mood
disorders such as fatigue, tremor, impaired coordination, peripheral neuropathy, paresthesia,
cerebellar dysfunction, parkinsonism, optic neuropathy, cranial neuropathy (usually cranial nerve
V and cranial nerve VII), chronic encephalopathy, dementia (leaded gasoline-induced dementia or
toluene-induced white matter dementia). Neuropsychiatric dysfunction is consistent with white
matter damage. Brain imaging studies have shown widespread atrophy of the cerebrum,
cerebellum, and brainstem, ventricular dilation, and sulci enlargement in chronic use.
Periventricular, subcortical (basal ganglia and thalamus), and white matter dysfunction is more
pronounced. Demyelination, hyperintensity, callosal thinning, and deletion at the gray-white
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matter boundary were found in these cases. The damage revealed by brain imaging studies in
volatile substance addicts is greater and more severe than in other substance addictions. Bilateral
blood flow in the prefrontal cortex was observed in volatile substance addicts, and apathy was
associated with clinical avolition (lves, 2000).

Seventy percent of volatile substance users are diagnosed with a lifetime mood, anxiety, and
personality disorder. Major depression and suicide risk, alcohol dependence, prison life, and
memory impairment are common in volatile substance use. While most of the resulting symptoms
are reversible, chronic toluene use, in particular, can cause changes similar to psychotic findings
in schizophrenia (Ozturk, 2008). The most common symptoms are delusions and hallucinations,
with auditory and visual hallucinations more frequently associated with paranoid delusions and
persecutory themes. Volatile substance use is significantly more common in those with street life
than in those without. Volatile substances are used more than other substances in those with
street life, and self-harm behavior is more frequent. Mood disorders, anxiety disorders, and some
personality disorders have been found to be more common in the parents of adolescents who use
volatile substances. Substance abuse is a type of addiction that is more common in children and
adolescents and has serious medical, neurological, and psychiatric consequences. It can be more
severe in disadvantaged groups and those who live on the streets (Sakai, 2009).

Borderline hemoglobin levels and slightly lower hematocrit levels are expected hematological
changes in volatile substance addictions. Cranial MRI results showing sulci widening, atrophy, and
white matter damage are consistent with the demential process and findings related to the
destruction caused by volatile substances in the central nervous system. The psychotic symptoms
in the patient were most frequently persecutory paranoid delusions. The patient's good response
to olanzapine, an atypical antipsychotic suggested as a suitable choice for this patient, may be due
to the positive effects of this preparation on mood. It was decided to start antidepressants due to
depressive mood and social withdrawal. Some of the patient's depressive symptoms may be due
to the disruptive effects of volatile substance use. However, since feelings of worthlessness, loss
of interest and desire, feelings of inadequacy, and depressive mood were prominent, the diagnosis
of depression could not be ruled out. Mirtazapine was chosen because it can be effective for
complaints of loss of appetite and insomnia (Ozturk et.al.,2010).

The acute phase and intoxication symptoms of volatile substance addiction are well known.
However, as the risk of addiction decreases over the years, the effects of the chronic phase are
encountered less frequently. Over the years, both volatile substance use and the associated risk
of addiction decrease. The course of our case includes many components of the typical course of
chronic volatile substance addiction. The sudden death of our patient's brother, who was also a
volatile substance addict and lived on the streets, and the patient's own neurological, medical, and
mental deterioration, culminating in cognitive decline in his 30s, along with a psychotic and
depressive state, highlight the severe consequences of volatile substance use. Majority of patients
can’t goout at allin the last ten years except to take thinner, is unable to work, and cannot develop
meaningful interpersonal relationships.

Substance abuse impairs cognitive function, negatively impacting executive functions, memory,
attention, and decision-making processes. This leads to significant problems in daily life, work, and
social interactions. Neuroimaging studies show that this disorder causes structural and functional
changes in brain regions such as the prefrontal cortex, hippocampus, and striatum. Impaired
executive function leads to problems with impulse control, which leads to continued substance
use. Depending on the type of substance, varying degrees of impairment in cognitive functions
such as attention, memory, and cognitive flexibility are observed. Impaired cognitive function
complicates treatment and increases the risk of relapse. Although partial improvement in some
cognitive functions may be observed after prolonged abstinence from psychoactive substances,
impairments in executive functions and decision-making processes may be irreversible (Ogel et.al,
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2001).

Therefore, drug addiction research should focus not only on managing withdrawal

symptoms but also on strategies for protecting cognitive function.
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AHHOTaumA: MpPon3BoACTBO M PACNPOCTPAHEHWE TOCYAAPCTBEHHBIX KOPOTKMX BUAEOPOIMKOB Ha
nnatdopme Douyin AEMOHCTPUPYIOT UX YHUKANbHYIO PO/b B YCNOBUAX LMPPOBMU3aLMN. B AaHHOM
cTaTbe Ha npumepe nnatdopmbl Douyin, C MCNONb30BaHMEM TeOPETUYEeCKMX MOAXOA0B
KOMMYHMKaUMKN, CUCTEMATUYECKM UCCNeAyoTCA CTpaTerMm npomsBOACTBA M PACnpoOCTpPaHeHMA
rocyZapCTBEHHbIX KOPOTKMX BMAEOPONMKOB. MccnegoBaHme € nNosMumii MHOroobpasms TUnos
KOHTEHTA, OYHKUMW MOCTAaHOBKM MOBECTKM AHA M TEXHONOrMYECKOM MNOAAEPKKM BbIABAAET
YHUKa/IbHble MPEeMMYyLLECTBA rOCyAapCTBEHHbIX KOPOTKMX BUAEOPOMKOB B CHMMKEHMM Bapbepos
[0CTyna K MHPOpMaLMM, MOBbIWEHUM €€ MPUBAEKATENbHOCTU W yCUAeHUM 3PHEKTUBHOCTM
pacnpocTpaHeHusa. OAHOBPEMEHHO aHANM3UPYeTCA BAMAHME APYKENOOHOro A3bika obuleHmA,
ONTUMM3ALMN KOMMYHUKALIMOHHOIO KOHTEKCTa M MHHOBALMI ayAMOBM3YyasibHbIX TEXHOMOMMI Ha
nosbllweHne 3GHEKTUBHOCTM PACNpPOCTPaHEHMUA. Pe3yabTaTbl MCCNeA0BaHMA MOKa3biBAOT, YTO
rocyJapcTBEHHbIE  KOPOTKME  BUAEOPOJSIMKM  He  TOAbKO  3PPEeKTMBHO  crnocobeTBytoT
B3aMMOENCTBUIO MENKIY rOCYyAapCTBOM M HAceNeHWeM, MOBbIWAOT A0BEpUe K BAACTM, HO U
obecneynBatoT HOBble MPAKTUYECKME MYTU U TEOPETUYECKYIO NOAAEPKKY AN PACNPOCTPAHEHMS
rocyAapcTBeHHOW WHbOOPMauMK, npeanaras HOBbIM B3riA4 Ha WMHHOBAUMOHHOE pasBUTME
KOMMYHWKaLMM rOCyAapPCTBEHHbIX COOBLLEHMN.

KntouyeBble CNOBa: rOCY[ApPCTBEHHbIE KOPOTKME BWUAEOPOAMKKM, MPOM3BOACTBO KOHTEHTA,
MOCTaHOBKA NMOBECTKMN [IHA, CTPATErMM PACNPOCTPaAHEHMA

Abstract: The content production and communication practices of government short videos on
the Douyin platform demonstrate their unigue role in the digital context. Taking the Douyin
platform as the research object and combining communication theory analysis, this paper
systematically explores the content production and communication strategies of government
short videos. From the perspectives of diversified content types, agenda-setting functions and
technological empowerment, the study reveals the unique advantages of government short
videos in lowering the threshold for information access, enhancing information appeal and
improving communication effects. Meanwhile, it analyzes the boosting effect of a people-friendly
tone, optimized communication context and audio-visual technological innovation on
communication efficiency. The study finds that government short videos not only effectively
promote government-public interaction and enhance government credibility, but also provide
new practical paths and theoretical support for the dissemination of government information,
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offering a new perspective for the innovative development of government information
communication.
Keywords: government short videos, content production, agenda setting, communication
strategies
1 BeeneHue

CornacHo «[okTopy O 6onbwux AaHHbix Douyin», Ha kKoHeu, 2018 roga 8 Douyin
3aPErncTpmMpoOBanmnCb Yyxe 5724 rocydapCTBEHHbIX aKKayHTa, WM rocydapCTBEHHble KOPOTKMe
BMAE0PONIMKMN MOCTENEHHO CTAHOBATCA HOBLIM MeAyna M HOBOW N/IOWAAKON ANA rOCyAapPCTBEHHbIX
KOMMYHWKaLMK. B nocneaHmne rofbl rocyaapCTBEHHbIE HOBbIE MEAMa KaK BayKHbI KaHa 414 CBA3M
C HaceneHmem, 06CNYKMBAHUA HaceNeHUs U 00beaMHeHUA NoAe 3HaUNTEIbHO NOBbICKU/IM CBOKO
CNOCOBHOCTb K PACNpOCTPaHEHWIO, PYKOBOACTBY, BAUAHUIO U A0BEepUto. braroaapa npoussBoacTBy
KOHTEHTa rocy4apCTBEeHHbIe HOBble Meana MOryT 3GpGEKTUBHO CO34aBaTb CUTyaLMM ANS y4acTus
HaceneHusa, CcrnocobCcTByA MPUBAEYEHUIO BHUMAHMA, BOCMPUATUIO U PACMNPOCTPAHEHUIO
rocyaapcTBeHHOM MHbopMaLmMm cpean HaceneHua. OAHAKO Pa3BUTME TOCYAAPCTBEHHbIX HOBbIX
MeZlMin BCE ellle CTa/IKMBAeTCA CO MHOTUMMK Npobaemamm B KOMMYHWUKALIMK, BKAOYAA HeJ0CTaToK
MHHOBALMIM B KOHTEHTE, HM3KYIO CTENEHb Y4acTMA N0Nb30BaTeNeN M HeI0CTaTOUYHYH CNOCOBHOCTb
pearMpoBaTb Ha O0OLWECTBEHHble MHeHMs. OaHako npu  OoleHKe O0bLLero  3KoNornm
pacnpocTpaHeHna MHPopPMaLMM B CeTU celvac BONbLIMHCTBO rOCYAaPCTBEHHbIX HOBbIX Me/ana
MMetoT cnabyto cnoCcoBHOCTb K PacnpoCTpaHEeHMO, PYKOBOACTBY, BAMAHUIO U IOBEPUID, YTO He
COOTBETCTBYET MX OFPOMHOMY MacluTaby, aBTOPUTETHOMY 00pasy M KAOYEBOMY MONONKEHMIO, a
TaKKe He MO3BOMAET MM MUrpaTb BaXHYH POJb B WMHHOBALUMAX COLIMANABHOIO YynpasieHMA U
dbopmmpoBaHMM 0OLLLECTBEHHOIO KOHCEHcyca. o3ToMy HeobxoAMMO OCYLLECTBUTbL MHHOBALMK
[NA BbIXOAa 32 PAMKW LLe/IeBOM ayAUTOPUM 1 NOBbLICUTb 3dEKTUBHOCTb PacnpocTpaHeHMA, YTOObI
Nydlle yaooBNETBOPUTb NOTPEOHOCTN HaceneHua 1 TpeboBaHMAM Pa3BUTUA.

Kak HoBas ¢dopma rocyapCTBEHHbIX KOMMYHMKaUMI, TOCY/apCTBEHHbIE KOPOTKME
BMAEOPONMKN  Bnarogapa cBoemy OAM3KOMY K  HaceneHuto Ccrnocoby  BblparkKeHWs U
XapaKTepUCTMKaM pPacnpoCTpaHeHMsa, COOTBETCTBYIOUIMM MPMBbIYKAM MPOCMOTPA  LIMPOKOWN
ny6AMKM, NOCTENEHHO CTAHOBATCA BaXKHbIM MOCTOM MeEXAy NPaBUTENbCTBOM W HaceneHuem. B
KOHTeKCcTe MHOOPMALIMOHHOTO B3PbiBa BHUMaHME HaceseHMaA BCe Yalle GparmeHTUpyeTca: aoam
NpeanoYmnTatoT ObICTPO NOYyYaTb HOBOCTU M FOCYAAPCTBEHHYIO MHPOPMaLMIO B CBOHOAHOE OT AeN
BPEMSA Yepes KOPOTKME BUAEOPOIMKN U Apyrne Gopmbl. Takas 0cobeHHOCTL MPOCMOTPa «B Ntoboe
BPEMSA 1 B IOOOM MECTE» HE TONIbKO CHMMAET MoPOor A0CTyNa K UHGopMaLMm, Aenas TPaanuMoHHO
CNIOMKHYIO M HEMOHATHYO rOCYAapPCTBEHHYIO KOHTEHT 60/1ee NOHATHOM N ACHOM, HO U 3HAYUTENIbHO
YCUNMBAET NPUBAEKATEIbHOCTb M BO3AeNCTBME WMHPOPMauuM Onarogapa ayamoBU3YyasbHbIM
cpeacTsam. B nocneaHme rofbl KOHTEHT rOCYAaPCTBEHHbIX aKKayHTOB, CO34aHHbIX OPULMANbHBIMM
OCHOBHbIMW Mefina, ABASETCA Pa3HO0bpa3HbIM M MHOrorpaHHbim. Hanpumep, «People's Dailyy,
«CCTV News», «People's Network», «Xinhua News Agency», «Guangming Daily», «China Daily» u
Apyrne — 3TWU rOCYAapCTBEHHbIE aKKayHTbl CO34a/ M MOAENb WUHTEPAKTUBHbLIX KOMMYHMKaLMN,
OPUEHTMPOBAHHYIO Ha NOTPEOHOCTN HaceneHus, YTo cnocobeTByeT 340POBOMY, YNOPAA0HEHHOMY
N 3bbEKTUBHOMY Pa3BUTUIO TOCYAAPCTBEHHbIX HOBbIX MeAMa U UMEET BaKHOe TeopeTUYeckoe U
NPaKTUYECKoe 3HaYeHMe.

Introduction

According to the Douyin Big Data Report, by the end of 2018, 5,724 government accounts
had been established on the Douyin platform, and government short videos had gradually
emerged as a new medium and frontier for government communication. In recent years, as a
critical channel for the government to engage with, serve, and mobilize the public, government
new media has significantly strengthened its communication capacity, guiding influence, overall
impact, and public credibility. Through content production, government new media can effectively
foster a context for public participation, thereby encouraging the public to pay attention to, accept,
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and share government information.

Nevertheless, the development of government new media still confronts numerous
communication challenges, including inadequate content innovation, low levels of user
engagement, and insufficient capacity to respond to public opinion. From the perspective of the
overall ecosystem of online information dissemination, most government new media currently
exhibit relatively weak communication capacity, guiding influence, impact, and credibility—
discrepancies that are inconsistent with their large scale, authoritative status, and key role, and
which hinder their ability to support innovations in social governance and the building of social
consensus. Consequently, "circle-breaking" innovations are required to enhance communication
effectiveness and better align with public needs and the demands of the times.

As an emerging form of government communication, government short videos have
increasingly become a vital bridge between the government and the public, characterized by their
people-oriented expression and alignment with mainstream viewing habits. Amid the information
explosion, public attention has become increasingly fragmented, with individuals tending to use
fragmented time to access news and government information quickly through short videos and
other formats. This "anytime, anywhere" viewing experience not only effectively lowers the
barriers to information access, rendering traditionally complex and obscure government content
clearer and more accessible, but also significantly boosts the appeal and emotional resonance of
information through audiovisual means.

In recent years, government accounts operated by official mainstream media—such as
People’ s Daily, CCTV News, People.cn, Xinhua News Agency, Guangming Daily, and China Daily—
have featured rich and diverse content. These accounts have established a public demand-driven
interactive communication model, which promotes the healthy, orderly, and efficient development
of government new media and carries important theoretical and practical significance.

Chapter 1 Content Production: Diverse Types and Agenda-Setting

Analysis of the Diversification of Government Short Video Types

According to the data in Table 1 as of October 20, 2024, the performance of government-
affiliated accounts on the Douyin platform shows significant disparities. People” s Daily ranks first
in both total video volume and likes, with 7,023 videos posted garnering 13.44 billion likes,
indicating high user attention and interactivity for its content on the platform. Although CCTV News
has fewer videos than People’ s Daily, it boasts 160 million followers and 9.39 billion likes,
reflecting its strong user base and platform influence, particularly a distinct advantage in attracting
a large number of followers.
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Table 1 Distribution of Short Videos from Government-Affiliated Accounts

Government- Total Total | Number of
Affiliated Account | Number of . Most-Liked Video and Its Like Count
. Likes Followers
Name Videos
13.44 Armed Police Force Vanguards
People’s Daily 7023 billion 170 million | March in Step with Eyes Blindfolded
(35,359,000 likes)
9.39 "Father of Hybrid Rice" Yuan
CCTV News 10,000 billion 160 million | Longping Passes Away (34,410,000
likes)
People’s Daily 378 Female Soldiers Shed Tears After the
Online 14,000 billion 66,346,000 | National Day Military Parade!
(23,537,000 likes)
xinhua News 188 Train Conductor Rebukes Woman
Agency 20,000 billion 69,315,000 | Smoking in High-Speed Rail Toilet,
Triggering Alarm (16,431,000 likes)
Let Me Tell You: | Am a Chinese
. . 1.27 Citizen, There Will Be No Problem
Guangming Daily | 4204 billion | 20277000 1 ik My COVID-19 Test Results!
(19,141,000 likes)
1.70 American Residents Lash Out at U.S.
China Daily 15,000 billion 37,232,000 | Media for Concealing Information
(16,544,000 likes)

In comparison, People” s Daily Online has posted a relatively small number of videos, yet its
likes and follower count still demonstrate strong appeal, suggesting sound performance in content
quality and user stickiness. Additionally, Xinhua News Agency, Guangming Daily, and China Daily
show relatively weaker performance in terms of likes and followers, which may imply room for
improvement in content innovation, interactivity, or communication strategies for these
government-affiliated accounts. To further enhance their influence, they may need to adjust their
approaches to attracting user attention and improving content quality to adapt to platform
changes and user demands.

A clear classification trend has emerged in the content dissemination of multiple government-
affiliated accounts, mainly encompassing the following four categories:

First, international news category. For instance, the video titled American Residents Lash Out
at U.S. Media posted by the government-affiliated account of China Daily, the second-most-liked
video on this account, showcases American citizens’ criticism of their domestic media for
concealing information about the novel coronavirus, emphasizing China’ s stance and image in
international public opinion. By adopting communication strategies aligned with the cognitive and
acceptance habits of international audiences, the video effectively fostered the international
community” s understanding and recognition of China’ s epidemic prevention and control
measures. Another example is the video Many American Faces Appear in Hong Kong’ s Violent
Protest Marches released by Guangming Daily’ s government-affiliated account. Such reports,
through in-depth analysis and commentary, focus on China’ s attitudes and positions in
international affairs, elevating China’ s international discourse power and influence. This strategy
not only helps shape China’ s image in the global public sphere but also enhances diverse
perspectives among international audiences through information selection and framing,
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promoting cultural exchanges and the building of global consensus.

Second, domestic news category. For example, in a video from Xinhua News Agency’ s
government-affiliated account, A Passing Female Nurse Rescues a Collapsing Passenger, Restoring
His Heartbeat, the content centers on domestic social news, shifting the perspective to ordinary
people’ s lives. By focusing on social news events, it highlights the heroic acts of ordinary citizens
in public emergencies. Such videos convey positive social values, contributing to the construction
of a harmonious society, while also demonstrating the country’ s capabilities and efficiency in
responding to emergencies, further strengthening the audience’ s sense of social identity and
belonging.

Third, national defense and military category. For instance, the video Female Soldiers Shed
Tears After the National Day Military Parade! from People’ s Daily Online’ s government-
affiliated account adopts military documentary-style reporting. By showcasing the training scenes
of China’ s military and the heroic deeds of female soldiers, it enhances public understanding of
the importance of national security and military strength. High-quality footage and emotional
editing techniques reinforce citizens’ patriotism and national pride.

Fourth, culture and people’ s livelihood category. For example, the video First Russian
Aircraft Arrives in Wuhan to Assist in the Fight Against COVID-19 from China Daily’ s government-
affiliated account focuses on major national events and livelihood hotspots. By reporting
international aid and cooperation, it showcases the country’ s responsibility and commitment in
global public health emergencies, while also paying attention to people’ s living conditions and
needs during the epidemic. It demonstrates the country’ s emphasis on people’ s livelihood and
its determination to improve it, enhancing public understanding and support for national policies
and promoting social harmony and stability.

A Study on Agenda-Setting in Government-Affiliated Short Videos

Agenda-setting Theory is a key concept in political communication, proposed by Maxwell
McCombs and Donald Shaw in 1972. The theory holds that through selective reporting, the media
can influence the public’ s attention to and cognitive priority of certain issues [3]. In the field of
government-affiliated short video communication, agenda-setting provides important theoretical
support for content production and dissemination. By means of the media’ s selective coverage
of major news events, the government can effectively guide the public to focus on specific issues,
transform the traditional official discourse style, and improve the dissemination effect of
government information. This transformation makes the communication of government
information more vivid and intuitive, and easier for the public to understand and accept.

For example, the video Armed Police Force Vanguards March in Step with Eyes Blindfolded
released by People’ s Daily successfully guided public attention to military training by selecting
this topic and combining delicate audio-visual elements (such as sweat at the corners of the eyes,
orderly steps, and sonorous music). This form of reporting not only strengthens the importance of
national security and military strength, but also enhances the public’ s awareness and sense of
participation regarding this issue.

In addition, the video “Father of Hybrid Rice” Yuan Longping Passes Away issued by CCTV
News conveyed condolences to Academician Yuan Longping through sad background music,
images of his smile, and the transition from color to black-and-white frames, while also reinforcing
the public” s understanding of food security and the contributions of scientists. This form not only
delivers information but also enhances public participation and identity through audio-visual
means, which is of great significance for improving the efficiency of government information
dissemination, strengthening the government’ s image, and promoting government-public
interaction.

Chapter 2 Communication Strategies of Government-Affiliated Short Videos
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Content Design and Information Presentation

In the operation of government-affiliated short video accounts, accurately positioning the
audience and establishing a distinct content style is an essential requirement [4]. On the one hand,
users pay significant attention to the timeliness of news, which has become an important indicator
for measuring communication effectiveness. By delivering concise and clear information,
combined with intuitive visual elements and easy-to-understand textual expressions, users can
quickly grasp the core content of news, avoiding lengthy narratives, thereby improving news
acceptance and effectively capturing users’ attention. On the other hand, adopting a
contextualized presentation approach, integrating the unique characteristics of short videos, and
incorporating entertaining elements can not only enhance the audience’ s sense of participation
and interest but also significantly boost the effectiveness of information dissemination. Such a
multi-dimensional presentation strategy contributes to the efficiency and appeal of information
transmission.

In the construction of government-affiliated short videos, content creation should not only
deeply explore official information and extensive news resources but also ensure close relevance
to the public. According to the Cognitive Surplus Theory, users” motivations for participating in
short video content production include satisfying the needs for identity recognition and self-
actualization, being driven by social contagion in tacit knowledge production, being inspired by
creative enthusiasm in explicit knowledge production, and having strong social demands for
content production and dissemination. These factors constitute the original driving force for users
to participate in short video content creation. Therefore, the content design of government-
affiliated short videos should fully leverage these motivations to enhance user engagement and
the communication effectiveness of content [5]. Narrative techniques should pursue a
combination of humor and profundity, as well as the expression of clear stances. Meanwhile, based
on precise positioning, timely capturing and responding to social hotspots and continuously
updating content are required. This demands the discovery and cultivation of innovative talents,
the building of an innovative team, and the full stimulation of creative potential to produce short
video content that is both lively and positive.

Voice Shaping and Optimization of Communication Context

In the content production and communication strategies of government-affiliated short
videos, voice shaping is one of the key factors for effective communication. The adoption of a
people-friendly and accessible tone helps transform policy information from "hard propaganda"
into more acceptable "soft information," making policy content closer to people’ s livelihood and
infused with a human touch. According to the proximity principle in social psychology, when
information is presented in a manner closer to the audience’ s daily life, the audience is more
likely to resonate, thereby improving information acceptance and communication effectiveness.

In terms of optimizing the communication context, user interaction and guidance represent
important means to enhance the communication effect of government-affiliated short videos.
Setting relevant topics in the comment section can stimulate users’ enthusiasm for participation,
and further promote the wide dissemination of information through interactive behaviors such as
commenting, sharing, and liking. This not only strengthens the communication effect of news but
also builds an emotional bridge between the government and the public. The enhancement of
such interaction helps improve public support and trust in government actions. Effective
communication is not merely a one-way transmission of information, but a two-way process
involving feedback and interaction.

Technology Empowerment and Improvement of Communication Efficiency

Strengthen innovative reporting of virtual reality (VR) news in government-affiliated short
videos. By utilizing 360-degree panoramic cameras and physical equipment, an immersive "being
there" experience is created, transforming the audience from traditional "onlookers" into

255



Proceedings of the 12th International Scientific Conference

"witnesses" at the news scene. Different from the traditional linear communication model, VR
technology enables users to independently choose their viewing angles and interact with
characters in the report, offering the possibility of multi-dimensional presentation. This narrative
mode shifts from a "qualitative perspective" to a "quantitative perspective," providing a new
dimension for the construction of news discourse. Specifically, the perspective-switching feature
of embodied communication presents new opportunities for VR news reporting: users participate
in news events as first-person witnesses, gaining a deeper understanding and experience of the
news content. Meanwhile, embodied communication also enables VR news to break through
communication barriers, establish a direct user-news connection, and endow news reporting with
new forms of expression [6].

Strengthening the application of drone technology in the field of short video news has
brought remarkable innovations to news coverage. Drones feature a broad field of vision and
unique angles, capable of overlooking news scenes from high altitudes and providing audiences
with a brand-new visual experience. Their adaptability and flexibility allow shooting in harsh
environments and complex terrains, making them particularly suitable for panoramic scenes and
major event coverage, thus effectively ensuring journalists” safety. Furthermore, by transmitting
captured images and videos in real time, drone technology can be integrated with mobile live
streaming to realize the innovative "drone + live streaming" mode. When incorporated into short
video live broadcasts, this new model strengthens connections with users and accelerates the rapid
dissemination and popularization of news.

Conclusion

In the digital era, government-affiliated short videos have become an important bridge for
communication between the government and the public. Relying on people-oriented expressions
and innovative communication strategies, they have effectively enhanced the dissemination,
guidance, influence, and credibility of government information. Taking the Douyin platform as an
example, this paper systematically analyzes the content production and communication strategies
of government-affiliated short videos, and reveals the key roles of diversified content creation,
precise agenda-setting, and technology empowerment in improving communication effectiveness.
By lowering the threshold for information access and enhancing information appeal, government-
affiliated short videos have promoted the efficient dissemination of government information and
played a significant role in government-public interaction and government image building. This not
only provides theoretical support and strategic guidance for the practice of government new
media communication, but also offers an important reference for the future development of
government-affiliated short videos. In the future, government-affiliated short videos will play a
more crucial role in the modernization of social governance, providing new possibilities and
practical paths for building a harmonious society and innovating social governance.
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Abstract

This study explores the cultural impacts of overseas film and television drama works on
Chinese audiences and their perceptions of cultural hegemony. It conducts an in-depth analysis of
the degree of cultural integration of overseas film and television dramas among Chinese
audiences. The results show that contemporary Chinese audiences do not simply equate the
dissemination of overseas film and television dramas with cultural hegemony, but hold an objective
attitude of being open and inclusive while regarding such impacts as a balance of advantages and
disadvantages. This reflects that against the backdrop of cultural confidence construction,
audiences have formed a natural cultural barrier. The research conclusions provide empirical
support for domestic film and television dramas to enhance their competitiveness and express
cultural confidence in the context of globalization.
Keywords: film and television drama; cultural hegemony; Chinese audiences; cultural identity;
film and television drama communication

Introduction

With the development of the film and television drama industry and media convergence,
overseas film and television drama works have been deeply integrated into the cultural and
recreational lives of Chinese audiences through diverse communication channels, and the
associated issues of cultural export and cultural hegemony have thus become important topics in
the field of cultural research. As an important carrier of cultural communication, film and television
drama works not only bear the aesthetic value of audio-visual art, but also embody specific values
and cultural logic. Their cultural expressions not only bring diverse cultural experiences to local
audiences, but also pose potential challenges to the construction of local cultural identity and the
development of the cultural industry.

Overseas culture disseminated through film and television drama works exerted a certain
influence on Chinese audiences' values and lifestyles in the early years. To explore Chinese
audiences' current perceptions and attitudes towards the dissemination of overseas film and
television dramas and the phenomenon of cultural hegemony, this study launched a special
investigation from three dimensions—the viewing characteristics of overseas film and television
dramas, audiences' cognitive attitudes, and expectations for the development of domestic film and
television dramas—by combining quantitative and qualitative research methods. It systematically
sorted out audiences' exposure to mainstream overseas film and television dramas from the
United States, South Korea and other countries, as well as their judgments on cultural infiltration
and cultural hegemony and demands for the development of the local cultural industry. The
research results aim to present the cultural cognitive characteristics of contemporary audiences
against the backdrop of multicultural integration, provide practical references for domestic film
and television dramas to cope with the strong influence of overseas ones and achieve innovation
while upholding traditions, and meanwhile offer targeted insights for the communication of local
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culture and the construction of cultural confidence.
Research Objectives

This study centers on the impact of cultural hegemony in overseas film and television
drama works on contemporary Chinese audiences. Integrating quantitative data from
guestionnaire surveys with qualitative analysis from semi-structured interviews, it conducts a
systematic investigation into audiences' exposure behaviors, cognitive attitudes and perceptions
of cultural impacts regarding overseas film and television dramas. The research aims to achieve
multi-dimensional objectives and provide empirical evidence for understanding the practical
manifestations and response paths of cultural hegemony in film and television drama
communication, with the specific research goals divided into theoretical and practical dimensions.

At the theoretical level, first, this study seeks to sort out the current dissemination status
of overseas film and television drama works in China, clarify the frequency, main types and sources
of audiences' exposure to such works, and conduct a quantitative analysis of their communication
characteristics in the cultural consumption market, thus filling certain gaps in the empirical
research on the cultural communication of overseas film and television dramas from the
perspective of local audiences. Second, it explores the cognitive dimensions of audiences towards
cultural hegemony in overseas film and television drama works, including the cognitive differences
in the sources of influence, value export behaviors and cultural infiltration effects of representative
overseas types such as Hollywood films and Korean dramas. It also defines the specific
manifestations of cultural hegemony in film and television drama communication, enriching the
local practical research on the theory of cultural hegemony in film and television dramas. In
addition, combined with interview data, the study explores audiences' subjective perceptions of
the cultural impacts of overseas film and television dramas, analyzes the causes of individual
differences in the influence of cultural hegemony, and improves the audience cognition research
system for the cross-cultural communication of film and television drama culture.

At the practical level, first, this study aims to clarify the specific impacts of overseas film
and television drama works on domestic audiences, including their guiding effects on values,
aesthetic orientations, lifestyles and consumption concepts, as well as their potential impacts on
local cultural identity, so as to objectively judge the advantages and disadvantages of the cultural
communication of overseas film and television dramas. Second, it summarizes audiences'
expectations and suggestions for domestic film and television dramas to cope with the strong
influence of overseas ones, providing targeted guidance for the creation and development of
domestic film and television dramas. Finally, based on the research results, the study proposes a
film and television drama cultural communication strategy featuring both openness and local
characteristics. It offers practical references for balancing cross-cultural film and television drama
exchanges and local cultural protection, enhancing the cultural competitiveness of domestic film
and television dramas, and supporting the expression and communication of cultural confidence
of local film and television dramas in the context of globalization. Meanwhile, this study also
attempts to provide feasible ideas for avoiding the negative impacts of cultural hegemony in
overseas film and television dramas, building a healthy film and television drama cultural ecology,
and promoting the high-quality communication and development of local film and television
drama culture.

Methods

This study adopted a mixed-methods approach, combining quantitative questionnaire
surveys with qualitative semi-structured interviews. Centering on the cultural hegemony in film
and television drama works, the research was carried out from the dimensions of audiences’
exposure behaviors, cognitive attitudes and perceived impacts, so as to ensure the objectivity,
guantitativeness and in-depth nature of the research results. These two research methods
complement and corroborate each other, laying a solid empirical foundation for the research
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conclusions.
Questionnaire Survey Method

The questionnaire survey was conducted among Chinese residents who had exposure to
overseas film and television drama works, with a positive age distribution and an even regional
distribution. Questionnaires were distributed online, and a total of 59 valid questionnaires were
collected by the time of data statistics for this paper, with a 100% valid recovery rate. Around the
research theme, the questionnaire was designed with 10 core questions, including single-choice
and multiple-choice questions, and the content was divided into four parts: first, exposure
behaviors to overseas film and television dramas, including viewing frequency, as well as the main
sources and types of overseas film and television dramas accessed; second, cognition of the
influence of overseas film and television dramas, focusing on exploring the sources of the global
influence of Hollywood film and television drama works; third, perceptions of cultural hegemony
and cultural impacts, involving attitudes towards the value export of overseas film and television
dramas, their guidance on lifestyles, and the weakening of local cultural identity; fourth,
suggestions for the development of domestic film and television dramas, investigating audiences’
expectations for domestic film and television dramas to cope with the strong influence of overseas
ones. Descriptive statistical methods were used to analyze the questionnaire data. By calculating
the subtotals and proportions of each option, the overall cognitive characteristics of audiences
towards the cultural hegemony in overseas film and television dramas were presented
guantitatively, providing quantitative empirical evidence for the research.
Semi-structured Interview Method

On the basis of the questionnaire survey, five typical interviewees were selected for in-
depth semi-structured interviews to further explore their subjective perceptions and in-depth
cognition of the cultural hegemony in overseas film and television dramas. All interviewees had
the experience of watching overseas film and television dramas, loved foreign film and television
drama culture, and had in-depth exposure to and thinking about both overseas and domestic film
and television dramas. Their identities and experiences could provide personalized and in-depth
gualitative data for the research. The interview was designed with 6 core open-ended questions,
covering the perceived strong cultural influence of overseas film and television dramas, the
influence paths of their value export and lifestyle guidance, subjective feelings about the
phenomenon of cultural hegemony, impacts on local cultural identity, attitudes towards addressing
cultural hegemony, and ways to balance the love for overseas film and television dramas and the
identification with local culture.
Research Data Integration

This study systematically integrated the quantitative data from the questionnaire survey
and the qualitative data from the semi-structured interviews, combining the quantitative overall
cognitive characteristics with the qualitative in-depth individual perceptions. It not only presented
the general attitudes of audiences towards the cultural hegemony in overseas film and television
dramas from a macro perspective, but also explored the individual differences and specific
manifestations of the impacts of cultural hegemony from a micro perspective, thus ensuring the
comprehensiveness, objectivity and scientificity of the research conclusions.
Results

A special survey was conducted on the issue of cultural hegemony in film and television
drama works, with a total of 59 valid questionnaires collected. The survey was carried out from
three dimensions: the viewing characteristics of overseas film and television dramas, audiences'
cognitive attitudes, and expectations for the development of domestic film and television dramas,
fully sorting out audiences' views on the dissemination of overseas film and television dramas and
the phenomenon of cultural hegemony. The integrated analysis of the survey results is as follows:

The survey shows that overseas film and television dramas have been deeply integrated
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into audiences' cultural and recreational lives, with their viewing characteristics presenting obvious
centralization. In terms of viewing frequency, 47.46% of the respondents reported watching
overseas film and television dramas "occasionally", accounting for the absolute majority; 22.03%
watched them "often" and another 22.03% "rarely"; the proportions of those who watched them
"almost every day" or "hardly ever" were both less than 10%, showing an overall characteristic of
being high in the middle and low at both ends. In terms of content sources, American and Korean
film and television dramas occupy an absolute dominant position: the exposure rates to Hollywood
films, American dramas and Korean film and television dramas reached 59.32%, 50.85% and
50.85% respectively, followed by Japanese anime and film and television dramas (38.98%). The
exposure to European film and television dramas and works from other regions was relatively low,
reflecting that the overseas film and television drama content accessed by audiences is highly
concentrated in regions with mature industrialization and strong cultural proximity.

Audiences have formed a rational and hierarchical cognition of the influence, cultural
export and hegemony phenomenon of overseas film and television dramas. Regarding the global
influence of Hollywood, 62.71% of the respondents believed that its core lies in the powerful
production technology and special effects, and 23.73% recognized the attractiveness of its stories,
while the recognition of factors such as monopoly of publicity channels, value export and star
effect was all below 6%. It is evident that audiences regard solid production strength as
Hollywood's core competitiveness. At the same time, 67.79% of the respondents agreed that
Hollywood imperceptibly exports Western values, indicating that audiences can clearly perceive
the cultural infiltration behind its technical carrier. As for the influence of Korean dramas, 47.45%
of the respondents believed that they have a certain impact on aesthetics, lifestyles and other
aspects, yet 45.76% held a neutral attitude. Moreover, only 32.2% of the respondents agreed with
the idea of "imitating lifestyles in overseas film and television dramas", which shows that the
influence of Korean dramas mostly stays at the level of superficial perception and has not formed
an in-depth impact on audiences' core cognition.

In terms of the core cognition of local cultural identity and cultural hegemony, the
respondents showed a mentality of being concerned but not extreme. 42.37% of the respondents
believed that overseas film and television dramas "may weaken" local cultural identity, only 10.17%
thought they "will definitely" do so, and 20.34% held the view that they "are unlikely to" have such
an effect. This reflects that audiences have concerns about the potential challenges faced by local
cultural identity, but are not overly anxious. As to whether the global popularity of American and
Korean film and television dramas amounts to cultural hegemony, 40.68% of the respondents held
a neutral attitude, 33.89% agreed, and 25.42% disagreed, indicating that audiences are cautious
in judging cultural hegemony and do not simply equate the dissemination of overseas film and
television dramas with cultural hegemony. In the evaluation of the overall influence of overseas
film and television dramas, 72.88% of the respondents believed that their influence is "basically a
balance of advantages and disadvantages", only 6.78% regarded it as "cultural invasion with more
disadvantages than advantages", and 15.25% considered it "a cultural enrichment with more
advantages than disadvantages", which demonstrates that audiences have an objective and
comprehensive judgment on the influence of overseas film and television dramas.

Based on the above cognition, the respondents put forward relatively unified development
demands for domestic film and television dramas, focusing on strengthening internal capabilities
and embracing openness and inclusiveness. 76.27% of the respondents hoped that domestic film
and television dramas would improve production standards and tell Chinese stories well, and
71.19% suggested enhancing cultural confidence and exporting local values. These two points have
become the top expectations, showing that audiences believe the core development direction of
domestic film and television dramas is to upgrade their own production strength and cultural core.
At the same time, 49.15% of the respondents supported the rational introduction of overseas film
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and television dramas without blind rejection, only 28.81% thought it necessary to strengthen
supervision to reduce cultural infiltration, and a mere 1.69% held an indifferent attitude. This
reflects that audiences oppose seclusion and rejection, and expect domestic film and television
dramas to absorb advanced experience and achieve their own development through benign
competition with overseas film and television dramas.

Discussion

A comprehensive analysis reveals that the surveyed audiences as a whole demonstrate a
state of confidence in local culture and inclusiveness toward foreign cultures, which is attributable
to China's cultural revitalization policies over the past decade. From the rise of national trends to
the renewed popularity of Hanfu, Chinese culture has forged a natural psychological barrier in the
minds of the Chinese people, enabling them to embrace foreign cultures without compromising
traditional culture.

Notably, the data indicates a relatively significant influence of Korean film and television
drama culture on Chinese audiences. This is because China and South Korea both belong to the
East Asian cultural circle, and Korean culture has been deeply influenced by Chinese culture
throughout history. Many cultural symbols are expressed within a shared contextual framework
and bear certain similarities. Consequently, audiences within the same cultural circle are more
susceptible to such influences, a phenomenon closely linked to the meanings, national sentiments
and emotional connotations embodied by these cultural symbols.

Several limitations have emerged during the data analysis, including the insufficient sample
size and the narrow age range of the survey participants, which have constrained the
generalizability of the research findings.

Overall, this survey reflects that against the backdrop of multicultural integration,
contemporary audiences maintain a certain degree of cultural vigilance alongside an open and
inclusive attitude toward overseas film and television dramas. For the development of domestic
film and television dramas, they place their hopes on the core of enhancing intrinsic strength, and
achieving innovation while upholding traditional roots on the basis of cultural confidence.
Conclusion

This study found through surveys that foreign film and television dramas have been deeply
integrated into the cultural and recreational lives of Chinese audiences, with American and Korean
film and television dramas being the core content types they consume. The viewing frequency
shows a pattern of being high in the middle and low at both ends. However, contemporary Chinese
audiences have developed a rational and multi-layered cognition of the cultural influences of
foreign film and television dramas. They clearly perceive the Western values exported behind
Hollywood's production techniques, and at the same time, they recognize that the influence of
Korean dramas remains superficial and has not exerted a profound impact on their core cognition.
In terms of local cultural identity, although audiences have concerns about the potential challenges
posed by foreign film and television dramas, their attitudes are not extreme. They do not simply
equate the dissemination of foreign film and television dramas with cultural hegemony; instead,
they generally believe that their influences are basically balanced in both positive and negative
aspects, demonstrating an objective and comprehensive perspective.

Audiences have put forward core demands for the development of domestic film and
television dramas: strengthening internal capabilities and maintaining openness and inclusiveness.
They expect domestic film and television dramas to focus on upgrading production standards, tell
Chinese stories more effectively, enhance cultural confidence and export local values. Meanwhile,
they hope domestic works can rationally learn from advanced experience through benign
competition with foreign film and television dramas, rather than rejecting them blindly. This
reflects that driven by the cultural revitalization policies, contemporary Chinese audiences are both
full of confidence in local culture and hold an inclusive attitude toward foreign cultures. They have
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developed a rational cultural cognition amid the integration of diverse cultures. Based on such an
audience foundation, the cultural dissemination of foreign film and television dramas has not
brought about a severe hegemonic effect on Chinese audiences, which provides new ideas for the
balanced development of diversified film and television culture in the future.
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Abstract

This article examines Shi‘ism as an independent philosophical system within the structure of the
Islamic intellectual tradition. It analyzes the key concepts of Shi‘ite thought, including the
Imamate, esoteric hermeneutics (ta’wil), the specific features of Shi‘ite kalam, as well as the
development of metaphysics within the framework of llluminationism (/shragism) and the
Transcendent Theosophy of Mulla Sadra. Special attention is given to the philosophy of Shi‘ism in
Azerbaijan and contemporary Iran. It is demonstrated that Shi‘ism constitutes an integral
philosophical system in which rational thought, revelation, and mystical experience are brought
into unity. The article concludes by emphasizing the significance of Shi‘ite philosophy for
contemporary philosophy of religion and intercultural dialogue.
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Introduction

Shi‘ism represents one of the most profound and conceptually developed traditions in the
intellectual history of Islam. Its significance extends far beyond confessional affiliation, as it
constitutes a comprehensive philosophical system in which religious revelation, metaphysics,
hermeneutics, and the philosophy of history are integrated into an organic unity. Unlike many
other currents of Islamic thought, Shi‘ism is not confined to the dogmatic exposition of doctrine
but aspires to a philosophical comprehension of the very nature of revelation, the structure of
knowledge, and the place of the human being within the cosmic and historical order.

The formation of the Shi‘ite tradition is rooted in the early stages of Islamic history, when the
guestion of the legitimacy of authority and spiritual leadership became central to the Muslim
community. However, already at the initial stages of its development, Shi‘ism transcended the
boundaries of a purely politico-religious discourse and began to form its own intellectual
paradigm. Within this paradigm, such categories as the Imamate, hidden knowledge, the inner
meaning of revelation, and the historical mission of humanity acquire fundamental importance. In
this way, Shi‘ism from its very inception demonstrates a tendency toward the philosophical
interpretation of religious experience.

For a long time, Western Orientalist scholarship tended to interpret Shi‘ism primarily as a politico-
religious movement that emerged from disputes over succession following the death of the
Prophet Muhammad. This approach, characteristic of the classical historical-critical school of the
nineteenth and early twentieth centuries, reduced the Shi‘ite tradition to the problem of political
legitimacy and largely neglected its philosophical content. However, in the second half of the
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twentieth century, this perspective underwent a significant revision, largely due to more profound
studies in Islamic philosophy and religious hermeneutics.

A decisive role in this reassessment was played by the works of Henry Corbin, who was the first to
demonstrate systematically that Shi‘ite thought possesses its own metaphysics and philosophy of
the symbol. He emphasized that the Shi‘ite tradition represents “one of the richest and most
profound spiritual and philosophical traditions in Islam” [Corbin H. History of Islamic Philosophy.
London: Kegan Paul International, 1993. P. 12]. According to Corbin, it is precisely within Shi‘ism
that the living connection between revelation and philosophy is preserved, since particular
importance is accorded to the inner, esoteric interpretation of sacred texts.

Seyyed Hossein Nasr, developing this line of thought, argues that Islamic philosophy in its
authentic form cannot be reduced to a purely rationalistic tradition and must instead be
understood as a synthesis of reason and spiritual experience. In this context, Shi‘ite philosophy
emerges as the most consistent expression of this synthetic orientation. Nasr notes that Islamic
philosophy “cannot be adequately understood without taking into account its spiritual dimension”
and that it is precisely the Shi‘ite tradition that ensures the preservation of this dimension [Nasr
S. H. Islamic Philosophy from Its Origin to the Present. Albany: SUNY Press, 2006. Pp. 45—-47].
Contemporary scholarship likewise confirms that Shi‘ism should be regarded not merely as a
religious denomination but as a complex intellectual system encompassing metaphysics,
philosophy of history, epistemology, and political philosophy. Within this system, original concepts
are developed, such as the Imamate as a metaphysical principle, ta’wil as a method of interpreting
revelation, and a distinctive understanding of the historical process as oriented toward the
realization of divine justice.

Thus, Shi‘ism should not be treated as a peripheral phenomenon in the history of Islamic thought,
but rather as one of its central philosophical traditions. Its study not only deepens our
understanding of the internal structure of Islamic philosophy but also brings to light universal
philosophical problems concerning the relationship between reason and faith, knowledge and
revelation, history and metaphysics. In this sense, Shi‘ism constitutes an important object of
philosophical inquiry, possessing significant potential for contemporary intercultural and
intercivilizational dialogue.

Shi‘ism as a Distinct Form of Islamic Philosophy

Shi‘ism represents a unique mode of philosophical thinking within the Islamic intellectual tradition,
in which rational cognition is not opposed to revelation but is integrated into the process of its
interpretation and deepening. Unlike Peripatetic philosophy (falsafa), which is primarily oriented
toward a demonstrative and logical model of knowledge and derives a substantial part of its
conceptual apparatus from the Greek philosophical tradition, as well as unlike classical kalam,
which is largely concerned with apologetics and the defense of doctrinal tenets, Shi‘ite thought is
from the outset directed toward a synthesis of different forms of knowledge—rational, symbolic,
and mystical.

This synthetic orientation is manifested in the fact that, in Shi‘ism, philosophy is not separated
from religious experience and is not regarded as an autonomous domain of theoretical inquiry.
Onthe contrary, it is understood as an organic component of spiritual life, aimed at the attainment
of truth through the inner transformation of the subject. In this sense, philosophy acquires an
existential dimension: it becomes not merely a system of concepts and arguments, but also a form
of spiritual practice that presupposes the participation of the knower in the very process of the
disclosure of truth.

Such an understanding of philosophy is grounded in a fundamental conviction of the Shi‘ite
tradition, namely that truth cannot be exhausted by its rational expression. Rational thinking is
regarded as a necessary but insufficient instrument of knowledge. It must be complemented by
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symbolic and intuitive modes of perception that enable access to the deeper levels of reality. For
this reason, hermeneutics—aimed at uncovering the inner meaning of revelation—as well as
mystical experience, understood as a form of immediate knowledge, acquire particular
importance in Shi‘ite philosophy.

Seyyed Hossein Nasr emphasizes that authentic Islamic philosophy is always connected with “the
inner dimension of revelation and spiritual experience” [Nasr S. H. Islamic Philosophy from Its
Origin to the Present. Albany: SUNY Press, 2006. P. 67]. This principle finds its most complete
realization precisely in Shi‘ism, where philosophy, theology, and mysticism not only coexist but
form a unified intellectual system. Within this system, philosophical knowledge is not opposed to
faith; rather, it functions as its deepening and its rational-symbolic articulation.

Another distinctive feature of Shi‘ite philosophy is its orientation toward personalized knowledge,
linked to the figure of the Imam as the bearer of truth. This distinguishes it from abstract
philosophical systems in which knowledge is conceived as universal and impersonal. In Shi‘ism,
knowledge possesses a personal dimension insofar as it is transmitted through a spiritual lineage
and is bound to the authority of the bearer of sacred knowledge.

Furthermore, Shi‘ite philosophy is characterized by a specific understanding of time and history.
In contrast to linear models of historical development, it interprets history as a process of the
unfolding of hidden meaning, in which past, present, and future are interconnected through the
idea of spiritual guidance. This provides Shi‘ite philosophy with an additional dimension that links
metaphysics with the philosophy of history.

Thus, Shi‘ism may be defined as a form of integral philosophy in which knowledge is understood
as a process of the disclosure of truth through the interaction of reason, revelation, and spiritual
experience. This integration of different modes of cognition renders Shi‘ite philosophy one of the
most complex and profound traditions of Islamic thought, capable of offering original solutions to
fundamental philosophical problems concerning the nature of truth, knowledge, and human
existence.

The Imamate as the Central Principle of Shi‘ite Philosophical Worldview

The central category of Shi‘ite philosophy is the concept of the Imamate, which determines not
only the structure of the religious community but also the fundamental principles of knowledge,
being, and the historical process. In the Shi‘ite tradition, the Imam is not regarded as a political
leader or merely an administrative head of the community, but as the bearer of divine knowledge
and a mediator between the transcendent and human worlds. This confers upon the Imamate a
fundamentally different status in comparison with institutions of authority in other religious and
philosophical systems: it becomes not merely a social institution, but an ontological and
metaphysical principle.

The philosophical significance of the Imamate is revealed npexae Bcero through its connection
with the idea of the continuity of divine guidance. In Shi‘ite thought, revelation is not understood
as a completed act limited to the historical epoch of prophecy, but rather as a process that
continues through the figure of the Imam. In this sense, the Imamate functions as the preservation
and actualization of divine knowledge within history.

Muhammad Husayn Tabataba’i emphasizes that “The Imam is the necessary guide of humanity”
[Tabatabai M. H. Shi‘ite Islam. Albany: SUNY Press, 1975. P. 186], thereby affirming that the
Imamate is not a historically contingent institution but an ontological necessity. This assertion
implies that human society cannot, in principle, exist without spiritual guidance, since the
knowledge of truth is not self-evident and requires a special form of mediation. In this context,
the Imam appears as the guarantor of truth and the source of its proper understanding.
Developing this perspective, Mohammad Ali Amir-Moezzi notes that “the Imam is the locus of
divine knowledge” [Amir-Moezzi M. A. The Divine Guide in Early Shi‘ism. Albany: SUNY Press, 1994,
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P. 45], that is, the Imam represents the very site of the presence of divine knowledge in the world.
This statement carries profound philosophical implications, as it suggests that knowledge does not
exist in abstraction but is embodied in a concrete person endowed with a particular spiritual
status. In this way, knowledge in Shi‘ite philosophy acquires a personalist character, distinguishing
it from many other philosophical traditions that tend toward the universalization and
depersonalization of truth.

The Imamate also performs an epistemological function, as it determines the conditions for the
possibility of true knowledge. In the Shi‘ite tradition, it is maintained that rational thinking alone
is incapable of providing access to the fullness of truth, since it is limited by human nature and
prone to error. The Imam, endowed with special knowledge, reveals the inner meaning of
revelation and thereby makes genuine understanding possible. In this sense, the Imamate serves
as a principle that overcomes the gap between divine and human knowledge.

Equally important is the hermeneutical function of the Imamate. Since revelation possesses a
multilayered structure, encompassing both external and internal meanings, there arises a need
for authoritative interpretation. The Imam functions as the bearer of this interpretive authority,
granting access to the hidden levels of meaning. Thus, the Imamate becomes a key element of
Shi‘ite hermeneutics, linking the text of revelation with its spiritual content.

Moreover, the Imamate possesses a pronounced ontological dimension. In a number of Shi‘ite
philosophical and theological doctrines, the Imam is conceived as a cosmic principle that ensures
the order and harmony of the world. In this context, he appears not only as a historical figure but
also as an element of the very structure of being. Such an understanding brings Shi‘ite philosophy
closer to metaphysical systems in which mediation between the Absolute and the world plays a
central role.

The Imamate is also closely connected with the philosophy of history. In the Shi‘ite tradition,
history is understood as a process directed toward the unfolding of truth and the restoration of
justice, and the Imam plays a central role in this process. Even in the condition of the “hidden
Imam,” his presence is maintained as a metaphysical reality that determines the meaning of
historical movement. This imparts a teleological character to history and connects it with the
divine plan.

Thus, the concept of the Imamate constitutes a fundamental principle of Shi‘ite philosophy,
integrating ontological, epistemological, hermeneutical, and historical dimensions. Through this
category, Shi‘ism constructs a holistic worldview in which knowledge, being, and history are
intrinsically interconnected. For this reason, the Imamate should be regarded not merely as a
religious doctrine, but as a key philosophical category that defines the specificity of the Shi‘ite
intellectual tradition.

Esoteric Hermeneutics and the Nature of Knowledge

One of the defining features of Shi‘ite philosophy is its developed theory of the interpretation of
revelation, based on the fundamental distinction between the external (zahir) and internal (batin)
meanings. This distinction is not merely textual or philological, but possesses a deep ontological
and epistemological significance. In the Shi‘ite tradition, revelation is understood as a multilayered
reality in which the literal meaning of the text represents only an initial level that conceals deeper
symbolic and metaphysical meanings.

This understanding of the text is connected with a broader philosophical assumption according to
which reality itself has a hierarchical structure. The world is not reducible to its outward
manifestation, but includes inner levels of meaning that require specific modes of cognition. In
this context, hermeneutics becomes not simply a method of interpretation, but a means of
ontological disclosure of reality.
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The central concept of Shi‘ite hermeneutics is ta’wil, an interpretation aimed at returning the text
to its original meaning. Henry Corbin defines ta’wil as a “return to the original meaning, to the
archetype” [Corbin H. History of Islamic Philosophy. London: Kegan Paul International, 1993. P.
13]. This definition underscores that interpretation in the Shi‘ite tradition is not arbitrary, but
oriented toward the recovery of a deeper reality concealed behind the external form of the text.

In this sense, ta’wil represents not only an intellectual operation but also a spiritual movement—
from the outward to the inward, from the manifest to the hidden. It presupposes that the text of
revelation possesses a transcendent dimension that cannot be fully expressed in its literal form.
Consequently, the task of interpretation is not to create new meaning, but to uncover an already
existing, though concealed, content.

Muhammad Husayn Tabataba’i notes that “the Qur’an possesses an inner meaning which cannot
be grasped by ordinary reasoning alone” [Tabatabai M. H. Shi‘ite Islam. Albany: SUNY Press, 1975.
P. 39]. This statement is of fundamental importance for understanding the nature of knowledge
in Shi‘ite philosophy. It implies that rational thought, while necessary, is not sufficient for attaining
truth. Genuine knowledge requires transcending discursive reasoning and turning toward deeper
forms of cognition, including intuition and spiritual experience.

In this connection, a special role is assigned to the figure of the Imam as the bearer of true
knowledge and the interpreter of revelation. Since the inner meaning of the text is not directly
accessible to everyone, there arises the necessity of an authoritative mediator capable of
disclosing it. The Imam functions as the guarantor of correct interpretation, linking the text of
revelation with its metaphysical content. Thus, hermeneutics in Shi‘ism is inseparable from the
concept of the Imamate.

Shi‘ite  hermeneutics also presupposes that knowledge has a dynamic character. The
understanding of the text is not fixed once and for all, but develops in accordance with the spiritual
growth of the subject. This implies that interpretation depends not only on the text itself but also
on the state of the interpreter: the deeper the spiritual experience, the more profound the level
of meaning that becomes accessible.

Furthermore, the distinction between zahir and batin reflects a broader philosophical idea
concerning the dual structure of reality. The external world is perceived as a symbol pointing to a
hidden inner reality. Thus, hermeneutics becomes a universal method of cognition applicable not
only to texts but also to the world as such.

Within this framework, knowledge in Shi‘ite philosophy acquires a multilayered structure,
encompassing sensory perception, rational thought, symbolic understanding, and mystical
contemplation. These levels do not exclude one another but rather complement each other,
forming an integrated system of cognition.

Thus, esoteric hermeneutics in Shi‘ism constitutes not merely a method of interpreting religious
texts, but a fundamental philosophical principle that determines both the nature of knowledge
and the structure of reality. It enables the overcoming of the limitations of purely rational
approaches and opens the possibility of a deeper comprehension of truth based on the unity of
reason, revelation, and spiritual experience.

Shi‘ism and the Development of Islamic Metaphysics

Shi‘ite philosophy exerted a decisive influence on the development of Islamic metaphysics, above
all within the framework of the Iranian intellectual tradition, where it became the foundation for
the formation of the most mature and synthetic philosophical systems of the Islamic world. Unlike
the earlier stages of the development of Islamic philosophy, in which borrowings from ancient
Greek thought predominated, Shi‘ite philosophy elaborated its own metaphysical paradigm,
within which rational, theological, and mystical elements were united into a single conceptual
structure.
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Farhad Daftary rightly notes that Shi‘ite thought “played a major role in shaping Islamic intellectual
history” [Daftary F. A History of Shi‘i Islam. London: |.B. Tauris, 2013. P. 120], thereby underscoring
its fundamental significance for the development of philosophy in the Islamic world. This influence
is manifested not only in particular concepts, but also in the formation of a distinctive type of
metaphysical thinking oriented toward the synthesis of different sources of knowledge.

Within the Shi‘ite tradition, the dualism between philosophy and theology that was characteristic
of the early development of Islamic intellectual life is gradually overcome. If Peripatetic philosophy
(falsafa) sought the autonomy of reason and was grounded in a demonstrative and logical model
of cognition, while kalam developed as a discipline aimed at defending the dogmas of faith, Shi‘ite
philosophy seeks their integration. As a result, a new metaphysical perspective emerges, in which
rational thinking, revelation, and mystical experience are regarded as mutually complementary
forms of knowledge.

Of particular importance in this process is the interaction of three intellectual traditions:
Peripatetic philosophy, Sufi mysticism, and Shi‘ite theology. Peripatetic philosophy, deriving from
Ilbn Sina, provided Shi‘ite thought with a developed conceptual apparatus, including the categories
of essence and existence, causality, necessity, and possibility. Sufism, in turn, contributed the
experience of immediate spiritual knowledge, emphasizing the inward and intuitive perception of
truth. Shi‘ite theology supplied the normative and hermeneutical foundation, linking philosophical
ideas with revelation and the concept of the Imamate.

The synthesis of these three components led to the formation of a distinctive metaphysical model
in which being is understood as a hierarchically ordered reality, and knowledge as a process of
gradual ascent from the outward to the inward. In this model, metaphysics ceases to be a purely
abstract discipline and acquires an existential dimension, since the knowledge of truth is bound
up with the inner transformation of the subject.

This synthesis becomes especially evident in the philosophical schools that took shape in Iran
during the Safavid era and in the period that followed. Within the School of Isfahan, philosophy,
theology, and mysticism were united into a single system that became the basis for the further
development of Islamic metaphysics. Here philosophy is no longer opposed to religion, but is
regarded as its deepened understanding.

An important feature of Shi‘ite metaphysics is also its orientation toward personalized knowledge
connected with the figure of the Imam. Unlike abstract philosophical systems in which truth is
conceived as universal and impersonal, the Shi‘ite tradition emphasizes that knowledge has a
concrete bearer and is transmitted through spiritual succession. This confers upon metaphysics a
distinctive character, joining ontology with epistemology and anthropology.

Moreover, Shi‘ite metaphysics is characterized by a dynamic understanding of being. Unlike static
models in which the world is regarded as a completed structure, here being is understood as a
process in constant becoming. This makes it possible to account for change and development in
the world without disrupting its ontological unity.

It should also be noted that in Shi‘ite philosophy metaphysics is closely connected with
hermeneutics. The understanding of being and the understanding of the text of revelation prove
to be interrelated processes, since both presuppose a movement from the external to the internal.
This makes metaphysics not only a theoretical but also an interpretive discipline.

Thus, Shi‘ite philosophy not only develops Islamic metaphysics but also transforms it by creating a
new intellectual paradigm. Within this paradigm, philosophy, theology, and mysticism are united
into a single system in which knowledge is understood as a process of the disclosure of truth, and
being as a dynamic hierarchy of meanings. It is precisely owing to this synthesis that Shi‘ite
metaphysics becomes one of the most developed and conceptually rich traditions in the history
of world philosophy.
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[lluminationism and the Philosophy of Mulla Sadra

The philosophy of Illuminationism (Ishragism), developed by Shihab al-Din al-Suhrawardi,
represents one of the key turning points in the development of Islamic metaphysics, marking the
transition from a predominantly rationalistic model of cognition to an intuitive and mystical
apprehension of truth. Unlike Peripatetic philosophy, which is oriented toward demonstrative
reasoning and categorical analysis, Illuminationism places at the center of the philosophical
process immediate spiritual illumination (ishraqg), understood as an inward act of grasping reality.
The central category of Suhrawardr’s philosophy is light, which is interpreted not as a physical
phenomenon but as the universal principle of being and knowledge. In his system, light functions
as the primary reality from which the entire hierarchy of existence proceeds. All levels of being are
interpreted as degrees of the intensity of light—from pure, absolute light to its weakened
manifestations in the material world.

Henry Corbin, in his analysis of SuhrawardT’s philosophy, emphasizes its metaphysical significance,
noting that “Suhrawardi revived the ancient wisdom of Light” [Corbin H. History of Islamic
Philosophy. London: Kegan Paul International, 1993. P. 205]. This “revival” is connected not only
with a turn toward ancient Iranian and Neoplatonic traditions, but also with the attempt to create
a new philosophical system in which knowledge is understood as the inward illumination of
consciousness.

Within [lluminationism, a radical rethinking of the nature of knowledge takes place. If in the
Peripatetic tradition knowledge is understood as a correspondence between intellect and object,
in Suhrawardt it acquires the character of presence: the knower does not merely reflect the object
but enters into an immediate ontological relation with it. This means that knowledge becomes a
form of participation in being, rather than merely its description.

It was precisely this orientation toward immediate knowledge and spiritual experience that
exerted a decisive influence on the subsequent development of Shi‘ite philosophy, preparing the
ground for the emergence of the most mature metaphysical system in the Islamic world—the
philosophy of Mulla Sadra.

Mulla Sadra (Sadr al-Din Shirazi) effects a synthesis of Peripatetic philosophy, llluminationism, and
Shi‘ite theology, thereby creating his celebrated “Transcendent Theosophy” (al-hikma al-
muta‘aliyya). In his system, a qualitatively new level of philosophical thought is achieved, in which
rational analysis, mystical experience, and revelation are united into a single ontological and
epistemological structure.

The central principle of Mulla Sadra’s philosophy is the idea of the primacy of existence (asalat al-
wujad). In contrast to the classical Aristotelian and Avicennian tradition, in which essence
(mahiyya) is treated as the basis of things, Sadra maintains that it is existence (wujid) that
constitutes true reality, whereas essences are merely abstractions generated in thought. This
position radically transforms the structure of metaphysics by shifting the emphasis from logical
determinations to ontological reality.

A major consequence of this principle is the doctrine of the gradation of being (tashkik al-wujid),
according to which existence is not homogeneous but possesses different degrees of intensity. All
levels of reality—from the material world to divine being—represent different modes of one and
the same existence. This enables Mulla Sadra to overcome the dualism between God and the
world while preserving the distinction between them.

No less significant is the theory of substantial motion (al-haraka al-jawhariyya), according to which
change affects not only the accidents (the external properties of things) but their very substance.
This means that being is in a constant process of becoming and inward transformation. In Sadra’s
philosophy, the world is not a static structure but a dynamic reality existing in ceaseless motion.
Mulla Sadra’s epistemology likewise undergoes a profound transformation. He introduces a
distinction between acquired or representational knowledge (ilm al-husili) and knowledge by
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presence (‘ilm al-huddri). The latter is understood as the immediate experience of the object,
unmediated by concepts. It is precisely this mode of knowledge that constitutes the highest form
of cognition, since it eliminates the gap between subject and object.

Ibrahim Kalin emphasizes that in Mulla Sadra’s philosophy “true knowledge is based on presence
and direct witnessing” [Kalin |I. Knowledge in Later Islamic Philosophy. Oxford: Oxford University
Press, 2010. P. 89], thereby indicating the fundamental role of intuitive cognition.

Seyyed Hossein Nasr, assessing the significance of Sadra, notes that his philosophy represents “the
culmination of Islamic philosophical tradition” [Nasr S. H. Islamic Philosophy from Its Origin to the
Present. Albany: SUNY Press, 2006. P. 278]. This means that in his system the highest degree of
synthesis of the major currents of Islamic thought is attained.

Another distinctive feature of Mulla Sadra’s philosophy is its close connection with Shi‘ite
theology. The concept of the Imamate, the idea of inward knowledge, and the hermeneutical
approach to revelation all receive metaphysical grounding within his system. In this way,
philosophy ceases to be an autonomous discipline and becomes part of a broader spiritual
tradition.

The synthesis of Illuminationism and Mulla Sadra’s philosophy leads to the formation of a
distinctive type of metaphysics in which being is understood as light, knowledge as presence, and
philosophy as a path of spiritual ascent. Within this metaphysics, the opposition between reason
and intuition, theory and practice, philosophy and religion disappears.

Thus, llluminationism and the philosophy of Mulla Sadra constitute the core of Shi‘ite metaphysics,
determining its basic principles and directions of development. They represent the highest point
in the evolution of Islamic philosophy, in which the synthesis of rational thought, mystical
experience, and revelation is achieved, making it possible to regard Shi‘ite philosophy as one of
the deepest and most integral metaphysical systems in the history of world thought.

Shi‘ite Kalam and the Specificity of Rationality

Shi‘ite kalam represents a distinctive form of rational theology that differs substantially both from
classical Sunni kaldm and from Peripatetic philosophy. Its specificity lies in the fact that rationality
within it does not function as an autonomous and self-sufficient sphere of thought; rather, it is
from the outset integrated into a broader spiritual-philosophical system encompassing revelation,
tradition, and mystical experience.

In the classical Islamic intellectual tradition, kalam developed primarily as a polemical discipline
aimed at defending the dogmatic tenets of faith through the use of logical arguments. In the Shi‘ite
context, however, kaldm acquires a different content and function. It ceases to be merely an
apologetic practice and becomes part of an integral philosophical system in which rational thought
is directed not only toward the defense of faith, but also toward its deeper comprehension.
Murtaza Mutahhari emphasizes that Shi‘ite kalam “is connected both with hadith and philosophy”
[Mutahhari M. An Introduction to Islamic Theology. Tehran: Sadra, n.d. P. 15]. This statement is of
fundamental importance, since it points to the dual nature of Shi‘ite rationality. On the one hand,
it is rooted in religious tradition and relies on the authority of the hadith and of the Imams; on the
other hand, it actively employs philosophical methods and categories derived from the broader
intellectual tradition.

This conjunction gives rise to a particular type of rationality that may be characterized as
interpretive and contextual. Unlike abstract rationalism, which aspires to universal and ahistorical
truths, Shi‘ite rationality is always linked to a concrete spiritual tradition and directed toward the
disclosure of the meaning of revelation. It does not oppose reason to faith; rather, it regards
reason as an instrument necessary for the correct understanding of faith.

In this context, it is important that Shi‘ite kalam is closely connected with the concept of the
Imamate. Since the Imam is regarded as the bearer of true knowledge, rational thought cannot be
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wholly separated from the authority of spiritual guidance. This means that truth is not the result
of exclusively individual reasoning, but is disclosed within a particular tradition and through the
mediation of its bearers.

Thus, rationality in Shi‘ite philosophy acquires a personalized character. It is not reducible to
universal logical operations, but includes an element of spiritual authority and succession. This
distinguishes it from the Western philosophical tradition, in which rationality is often understood
as an autonomous capacity of the subject.

Moreover, Shi‘ite kalam is characterized by its openness to philosophical synthesis. Unlike certain
forms of Sunni kaldm, which in certain historical periods distanced themselves from philosophy,
the Shi‘ite tradition, by contrast, actively interacted with philosophical schools, including
Peripateticism and Illuminationism. This interaction contributed to the deepening of metaphysical
inquiry and to the expansion of the horizons of rational thought.

It should also be noted that rationality in Shi‘ite kaldm is not limited to discursive thought. It
includes elements of intuitive and symbolic cognition, which brings it closer to the mystical
tradition. This means that reason in Shi‘ite philosophy is understood not only as a logical
instrument, but also as a faculty capable of perceiving deeper levels of reality.

Thus, Shi‘ite kalam represents a unique form of rational theology in which reason, revelation, and
spiritual experience form a unified system. Rationality within this system is not autonomous, but
rooted in spiritual tradition and directed toward the disclosure of the inner meaning of truth. This
makes Shi‘ite philosophy one of the most complex and integrative forms of religious thought,
capable of overcoming the opposition between faith and reason.

Philosophy of History and Messianism

Shi‘ite philosophy of history represents one of the most original and conceptually developed
models of historical consciousness in Islamic thought. Unlike secular or purely empirical
approaches, which regard history as a collection of accidental events or as the result of social and
political forces, the Shi‘ite tradition interprets the historical process as an internally meaningful
and directed movement possessing a metaphysical foundation and a teleological structure. In this
context, history is understood not as a neutral succession of facts, but as the space in which the
divine design is realized, truth is disclosed, and justice is restored.

A key element of Shi‘ite philosophy of history is the idea of divine guidance (hidaya), which is
exercised through the chain of prophets and Imams. Unlike conceptions that regard revelation as
a completed event, characteristic of certain other interpretations of Islam, Shi‘ite thought
maintains that divine guidance continues to operate in history through the institution of the
Imamate. This gives the historical process a continuous character and links it with the metaphysical
dimension.

Farhad Daftary observes that the Shi‘ite tradition forms “a distinct historical consciousness”
[Daftary F. A History of Shi‘i Islam. London: |.B. Tauris, 2013. P. 150], thereby underscoring that
Shi‘ism offers a particular model for the understanding of time and history. This model differs from
linear historicism in that past, present, and future are united through the idea of spiritual
succession and the expectation of the final disclosure of truth.

Of special significance in Shi‘ite philosophy of history is the messianic idea associated with the
expectation of the Hidden Imam (a/l-Mahdi). According to Shi‘ite doctrine, the Twelfth Imam did
not disappear definitively, but remains in a state of occultation (ghayba), continuing to exert
spiritual influence upon the world. This doctrine lends history a particular tension, since it is
perceived as a process of expectation and preparation for the ultimate triumph of justice.
Messianism in Shi‘ism is not reducible to passive expectation of a future event; rather, it has an
active philosophical and ethical meaning. It shapes a specific relation to time in which the present
is understood as a space of responsibility and action. Human historical existence acquires a
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teleological orientation, since each action is related to the ultimate goal—the restoration of a just
order.

In this context, history is understood as a dramatic process in which truth and falsehood, justice
and injustice, are in conflict. A special place within this process is occupied by the event of Karbala,
which in the Shi‘ite tradition acquires symbolic and philosophical significance. The sacrifice of
Imam Husayn is interpreted not only as a historical fact, but as an eternal archetype of resistance
to evil and affirmation of truth. In this way, history acquires not only a linear but also a symbolic
dimension.

Shi‘ite philosophy of history also presupposes that the historical process possesses an inner
structure connected with the disclosure of hidden meaning. This brings it close to the
hermeneutical approach, in which history is regarded as a text requiring interpretation. Just as
revelation possesses an external and an internal meaning, history too has a hidden dimension
accessible only through philosophical and spiritual understanding.

Moreover, the messianic perspective makes it possible to overcome a pessimistic view of history.
Despite the presence of evil and injustice, history in Shi‘ite philosophy is neither chaotic nor devoid
of meaning. On the contrary, it is directed toward a definite goal guaranteed by the divine plan.
This lends historical consciousness stability and hope, while at the same time stimulating active
human participation in the transformation of the world.

Thus, Shi‘ite philosophy of history constitutes a complex system in which metaphysics, theology,
and ethics are united into a single conception. History is understood as a process of the disclosure
of truth directed toward the restoration of justice, while messianism functions as the key principle
determining its meaning and structure. Herein lies one of the most significant features of Shi‘ite
philosophy, distinguishing it from other models of historical thought and giving it its profound
philosophical character.

The Philosophy of Shi‘ism in Azerbaijan

The philosophy of Shi‘ism in Azerbaijan constitutes an important and distinctive branch of the
Islamic intellectual tradition, formed at the intersection of Islamic theology, Sufi mysticism, and
Eastern philosophy. Azerbaijan’s geographical position as a cultural and civilizational crossroads
between Iran, the Arab world, and the Turkic regions created favorable conditions for the intensive
interaction of diverse intellectual traditions, which in turn determined the particularly synthetic
orientation of philosophical thought in the region.

The historical development of Shi‘ite philosophy in Azerbaijan is closely connected with the
processes of Islamization and the subsequent institutionalization of Shi‘ism, especially during the
Safavid period (sixteenth—seventeenth centuries), when Shi‘ism was proclaimed the state religion.
This event had not only political but also profound cultural and philosophical significance, since it
contributed to the formation of a stable Shi‘ite intellectual environment that included religious
schools, philosophical circles, and literary traditions.

A distinctive feature of the philosophy of Shi‘ism in Azerbaijan is its pronounced connection with
poetic and artistic forms of thought. Unlike the strictly systematic philosophical treatises
characteristic of classical Islamic philosophy, many philosophical ideas here found expression in
poetry, symbolism, and allegory. This is related to the influence of the Sufi tradition, in which
poetic language functions as a means of conveying inward and esoteric knowledge.

A significant contribution to the development of this tradition was made by such thinkers and
poets as Imadaddin Nasimi, Shah Isma‘il Khata’i, and Muhammad Fuzuli. In their works,
philosophical and religious ideas assume the form of symbolic expression in which anthropology,
metaphysics, and ethics are interwoven. Thus, in the poetry of Nasimi the idea of the divine nature
of the human being is manifested, connected with the Sufi doctrine of the unity of being, whereas
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the TBopuecTso of Fuzuli reflects a profound meditation on love as a metaphysical principle uniting
the human being and the Absolute.

As Zakir Mamedov observes, “the philosophical thought of Azerbaijan developed as a synthesis of
different traditions” [Mamedov, Z. History of Philosophy in Azerbaijan. Baku: EIm, 1994. P. 112].
This statement makes it possible to regard Azerbaijani Shi‘ite philosophy as the result of the
interaction of several intellectual lines: rational philosophy, mystical experience, and religious
teaching.

Another important feature of this tradition is its orientation toward the inward and spiritual
dimension of religion. The influence of Shi‘ite hermeneutics, based on the distinction between
external and internal meaning, contributed to the formation of a philosophy in which the central
place is occupied by the problem of hidden knowledge and its disclosure through symbol and
interpretation.

It should also be noted that the philosophy of Shi‘ism in Azerbaijan is not confined to the classical
period, but continues to develop in later eras, including the present. Contemporary scholarship
emphasizes that this tradition retains its relevance, functioning as an important element of the
cultural identity and intellectual heritage of the region (see: Abasov, A. S. The Philosophical
Doctrine of Shi‘ism. Baku, 2024. Manuscript).

Thus, the philosophy of Shi‘ism in Azerbaijan represents a unique example of the synthesis of
different intellectual and cultural traditions in which philosophy, religion, and poetry form a single
system. It demonstrates that Shi‘ite thought is capable of adapting to different cultural contexts
while preserving its inner coherence and philosophical depth.

The Philosophy of Shi‘ism in Contemporary Iran

In contemporary Iran, Shi‘ite philosophy continues to develop actively, demonstrating a unique
capacity to unite tradition and modernity within a single intellectual and spiritual paradigm. Unlike
many other cultural contexts, where modernization led to a rupture with religious philosophy, in
Iran the opposite tendency may be observed: classical Shi‘ite thought not only retains its
significance but also serves as a foundation for the interpretation of contemporary social, political,
and cultural processes.

One of the key factors determining the present state of Shi‘ite philosophy is its institutionalization
after the Islamic Revolution of 1979. The Revolution was not merely a political event, but also a
philosophical turning point, demonstrating the possibility of embodying religious-philosophical
ideas within the structure of the state. In this context, special importance attaches to the concept
of wilayat al-fagih (the governance of the Islamic jurist), developed by Ruhollah Khomeini.

This concept constitutes a reinterpretation of the classical doctrine of the Imamate under the
conditions of the absence of the manifest Imam. Whereas in traditional Shi‘ite doctrine the Imam
appears as the bearer of divine knowledge and supreme authority, under the conditions of
occultation (ghayba) there arises the need for a substitutive institution. Wilayat al-fagih performs
this function by asserting that the religious scholar (fagih), endowed with knowledge and moral
authority, may exercise guidance over society. In this way, the philosophical idea of the Imamate
receives a new historical embodiment, joining a metaphysical principle with political practice.
The significance of Shi‘ite philosophy in contemporary Iran, however, is not limited to political
theology. It continues to develop within both academic and spiritual life, where a special place is
occupied by renewed engagement with classical philosophical systems, above all with the thought
of Mulla Sadra. His philosophy remains a central component of instruction in religious seminaries
(hawzas) and universities and continues to be the object of active interpretation and rethinking.
Seyyed Hossein Nasr notes that the philosophical tradition of Iran preserves continuity and
“continues to develop in the modern context” [Nasr S. H. Islamic Philosophy from Its Origin to the
Present. Albany: SUNY Press, 2006. P. 310]. This development is manifested in attempts to adapt
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classical concepts to modern conditions, including questions of science, technology, globalization,
and cultural identity.

Contemporary Shi‘ite philosophy also actively engages with the Western philosophical tradition.
In Iran, debates continue concerning the relation between reason and faith, science and religion,
individual freedom and social responsibility. These discussions demonstrate that Shi‘ite philosophy
is not a closed system, but one capable of dialogue with other intellectual traditions.

Of special significance in the contemporary Iranian context is the problem of spirituality. Under
conditions of globalization and cultural transformation, Shi‘ite philosophy functions as a source of
stable spiritual identity, offering a model of the human being in which rationality, faith, and inner
experience exist in harmony. In contrast to secular models oriented toward the autonomy of the
subject, the Shi‘ite tradition emphasizes the necessity of a connection between the human being
and a transcendent source of meaning.

At the same time, contemporary spirituality in Iran is not reducible to traditional forms of
religiosity, but includes elements of philosophical reflection and personal quest. Here one may
observe the influence both of the Sufi tradition and of Mulla Sadra’s philosophy, in which
knowledge is understood as the inward experience of being. Spirituality thus acquires not only a
religious but also a philosophical character.

An important aspect of contemporary Shi‘ite philosophy is also its ethical dimension. In the face
of social and political challenges, it seeks to formulate principles of justice, responsibility, and
human dignity, drawing upon classical teaching while adapting it to contemporary conditions.
Thus, the philosophy of Shi‘ism in contemporary Iran represents a dynamic and multilayered
system in which tradition and modernity are in constant dialogue. It demonstrates the capacity of
religious philosophy not only to preserve its heritage, but also to participate actively in the
formation of the contemporary intellectual and spiritual space. It is precisely in this union of
continuity and renewal that its particular significance lies, both for the Islamic world and for world
philosophy as a whole.

Conclusion

The foregoing analysis makes it possible to regard Shi‘ism not merely as one of the branches of
Islam, but as a coherent and internally integrated philosophical system in which metaphysics,
theology, hermeneutics, and the philosophy of history form an organic unity. In contrast to
reductionist approaches that reduce Shi‘ism to a politico-religious movement, it should be
understood as a complex intellectual tradition possessing its own conceptual apparatus,
methodology, and historical dynamics.

The central principle of this system is the Imamate, which determines not only the structure of
the religious community but also the fundamental foundations of knowledge and being. Through
the concept of the Imamate, Shi‘ite philosophy affirms the possibility of the continuous presence
of truth in history and thereby overcomes the gap between the transcendent and human
dimensions.

A developed esoteric hermeneutics, grounded in the distinction between the external and internal
meanings of revelation, lends Shi‘ite thought a special depth by transforming interpretation into
a mode of philosophical apprehension of reality. In this context, knowledge acquires a
multilayered structure and is disclosed as a process that includes rational thought, symbolic
understanding, and spiritual experience.

Of special significance in the development of Shi‘ite philosophy is its contribution to the formation
of Islamic metaphysics, whose culmination is found in the synthesis of [lluminationism and the
philosophy of Mulla Sadra. In these teachings, the opposition between reason and intuition,
philosophy and mysticism, is overcome, making it possible to regard Shi‘ite metaphysics as one of
the most developed forms of ontological reflection in both Islamic and world philosophy.
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Shi‘ite kalam, in turn, demonstrates a specific form of rationality rooted in spiritual tradition and
directed toward the disclosure of the inner meaning of truth. Unlike autonomous rationalism, it
joins logical thought with the authority of revelation and spiritual experience, thereby forming an
integrative type of philosophical cognition.

The philosophy of history in Shi‘ism, grounded in the idea of messianism, confers a teleological
character upon the historical process and links it to the idea of the restoration of justice. This
makes it possible to interpret history not as a chaotic sequence of events, but as a meaningful
movement directed toward the disclosure of truth.

Regional forms of the development of Shi‘ite philosophy, particularly in Azerbaijan, demonstrate
its capacity for cultural adaptation and synthesis of different intellectual traditions, including
Sufism, poetic thought, and philosophical reflection. This confirms the universal character of
Shi‘ite philosophy, capable of preserving its inner coherence in diverse cultural contexts.

The contemporary development of Shi‘ite philosophy in Iran shows that this tradition remains
living and dynamic. It not only preserves continuity with its classical heritage, but also actively
participates in the reflection on modern problems, including issues of politics, spirituality, science,
and cultural identity. In this context, Shi‘ite philosophy functions as an important factor in shaping
the contemporary intellectual space, uniting tradition and modernity.

Thus, Shi‘ism should be regarded as an integral philosophical system in which knowledge is
understood as a process of the disclosure of truth through the interaction of reason, revelation,
and spiritual experience. Its significance extends beyond the bounds of a religious tradition and
makes it an important element of world philosophy, capable of making a substantial contribution
to the development of philosophy of religion, intercultural dialogue, and the contemporary
understanding of the human being and his place in the world.
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Annotation

This article looks at how ellipsis works in everyday conversation and by using examples from
real conversations, the study demonstrates how people naturally fill in these gaps and make sense
of what is left unsaid. It also shows how ellipsis helps conversations flow more smoothly by making
speech quicker and more efficient, especially during turn-taking. The paper highlights that
interpreting ellipsis depends not only on grammar but also on context and the listener’s ability to
infer meaning.
As a whole, the article argues that ellipsis is not just a structural omission but a meaningful and
useful feature of spoken language that supports effective and natural communication.

The transformation of English into a “world language” inevitably entails a simplification of
the complexities of English grammar, as English is learned as a second language by a large number
of non-English speakers who are trying to make this task easier for themselves. The common
opinion among researchers studying dialogic speech in English is that ellipticity is one of the main
principles of constructing a dialogic text. Everything that can be omitted in dialogic communication
is omitted. Ellipsis, in the words of O.l. Reunova, “is understood as the omission or absence of any
of the members of a sentence (main, secondary or auxiliary), which are perceived as its “zero”
expression” [10].

For recognizing dialogical speech in a particular language, it is necessary to know its
structural and semantic features. Studying the structure of the dialogue allows interlocutors to
express their communicative intentions in an economical and concise manner. Dialogue has many
unique features, such as ellipticity, the presence of interjections, idioms, words - "silence fillers",
speech clichés, etc. In this paragraph of the research work, we will try to describe and interpret
one of the features of dialogical speech - ellipticity, based on specific examples.

One of the features of dialogic speech that has attracted the attention of linguists is the
high frequency of the use of constructions in which some elements are not expressed in words.
Omitted language units are important from a grammatical and semantic point of view. Most of
these constructions are usually attributed to elliptical sentences. The existence of ellipsis is directly
related to the main features of English colloquial speech, the most important of which is the
attempt to economize on linguistic means. In linguistics, the determination of similarities and
differences between the concept of ellipsis and others close in meaning to it: zero member,
implicitness (in the narrow sense), slang (if we consider ellipsis as a stylistic phenomenon), etc. is
a subject of debate. In this article, without touching on the disputes around the clear distinction
between these concepts, we understand ellipsis as the omission of a language unit that can be
restored. The effect of the ellipsis mechanism, as E.V. Grudeva wrote, “manifests itself when the
operations of omitting/inserting the corresponding actant do not lead to a change in the semantics
of the construction” [3, p.207].

A dialogical unity is the largest structural-semantic unit of dialogical speech. It consists of
two, and less often three or four, sentence-replies, closely related to each other in meaning and
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form; in this case, the content and form of the first repli- que determine the content and form of
the second, etc., so that only in the combination of remarks does the completeness of this part of
the dialogue, which is necessary for understanding, become apparent. As already noted, the main
area of development of elliptical constructions is dialogue: in dialogical replies, part of the
sentence is usually omitted, either because it is already clear from the previous replies that
belongs to the interlocutor; or because part of the sentence can be easily omitted if it is not
necessary.

For example:— “And by the way, | hope you’ll come to supper to-night. Will you? After the
opera” [2]

Another example is: “Will you come to supper tonight?”

— “Delighted!”

Within the framework of the functional approach, the elliptical sentence becomes a fairly
independent sentence type with a high frequency of use, communicatively. The positive aspect of
the functional approach to linguistic facts and phenomena, and in this case, elliptical structures, is
that they can act as a common linguistic object in their description from logical, semantic, and
pragmatic aspects. Elliptic sentences act as semantically satisfactory logical-grammatical
predicates with the help of constitutive factors: linguistic context and pragmatic situation.

Also in the book of P.A. Lekant, the following expression is found: “The author's omission
of logically necessary elements can take various forms and have various stylistic functions. This
includes the use of one-part and incomplete sentences - ellipsis, pauses” [5, p.85].

Also, N.M. Rayevskaya emphasizes the concept of ellipsis in a unique way: “Ellipsis in
sentence structure is a natural process in linguistic development, which exists as a normal process
in many languages. In traditional grammar, the term elliptical sentences refers to sentences with
an omitted subject or predicate. In some grammars, minor members of the sentence are
represented as elliptical sentences” [9, p.182].

Therefore, in elliptical sentences, the implied element is omitted:

1) directly from the context, for example:

a) - “How was the play?” she inquired.

- “Very good,” returned Hurstwood” [14, p.96].

b) -“Cold, isn”t it?” said the early guest.

- “Rather” [14, p.182].

2) Regarding complete grammatical constructions from this section, for example:

- “Doing well, | suppose?”

- “Excellent!.”

- “Glad to hear it.” [14, p.202].

Ellipses are structures or even parts of structures that can be easily found when analyzing
sentences.

It seems more appropriate to consider ellipsis as a stylistic category. Indeed, in dialogic
speech, we do not have the omission of any member of the sentence, but its natural absence. In
other words, in live conversational dialogic speech, there is no conscious literary processing of
language facts. However, when moving from the oral type of speech to the literary-book type of
speech, that is, to another environment, the absence (i.e., non-processing) of such a member of
the sentence is a conscious fact.

Elliptical revolutions act as a completely legalized norm of oral conversational speech
(dialogical speech). For example,

“I’m leaving tomorrow” is a linguistic norm and is not a special means of expression of the
language. It is a norm of the oral type of speech. However, ellipsis can become a stylistic device
under certain conditions.

Spontaneous speech, unlike other speech forms, is more implicit, elliptical, dependent on
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the conversational situation, rich in exclamations, idioms, etc. Such deictic speech units reflect not
only the emotionality of the utterance, but also the parameters of the conversational situation,
that is, the attitude of the speaking subject to a) the proposition (which in turn can be explicit or
implicit); b) the purpose of the utterance (illocution); c) the interlocutor (interpersonal
relationship); d) the creation of an effect through speech (entering into contact, continuing
communication and leaving), etc.

We believe that at the syntactic level of the language, in the process of omitting some
components of the structure of a two-part sentence in English, “conditionally elliptical” sentences
are formed, which are much smaller in volume. We define the language in which the elliptical
sentence has a minimal structure and a maximum semantic function as a result of the constitutive
provision in English as special sentences of dialogical and monological speech. The use of any of
the parts of speech of noun, verb, pronoun, numeral, adjective, adverb as the main component of
elliptical sentences of question and affirmative form in both dialogical and monological texts is
unambiguous. Let us explain the above with the help of examples:

1. Noun elliptical sentence. For example:

- “Has anyone been asking for me? At this time in the morning?” [4, p.18]. -

2. Adjective elliptical sentence. Example:

“It’s a lovely city. Very lovely” [4, p.27]

3. Numeral elliptical sentence. Example:

“I couldn’t be sure but not very deep. Perhaps twenty or twenty-five feet” [4, p.35].

The main reason for the appearance of ellipsis - constructions with a gap in the syntactic
position - in dialogic and colloquial language is the knowledge of the interlocutors participating in
the act of communication about non-verbalized information or the lack of interest in this
information on the part of the speaker. As for literary texts, it should be said that the mechanism
of the formation of non-verbalized components in them is identical to the mechanism in dialogic
or colloquial language. As A.A. Leontiev wrote, “we perceive not the text, but the world behind the
text” [1, p.143]. Therefore, the omission of formal units is possible thanks to the extratextual
information that the reader obtains by analyzing the linguistic structure of the work.

REFERENCES

1. Alexey Leontiev, A. A. (2001). Osnovy psikholingvistiki [Foundations of psycholinguistics]
(4th ed.). Moscow.

2. Ellipsis in question—answer units. (n.d.). Retrieved from
http://www.studbooks.net/2146583/literatura/ellipsis_voprosno_otvetnyh_edinstvah

3. Grudeva, E. V. (2007). Izbytochnost' i ellipsis v russkom pis'mennom tekste [Redundancy
and ellipsis in Russian written text]. Cherepovets: Cherepovets State University.

4. lvanilova, E. N. (2008). Strukturno-semanticheskie osobennosti ellipticheskikh
predlozheniy vo frantsuzskom i angliyskom yazykakh [Structural-semantic features of
elliptical sentences in French and English] (Doctoral dissertation). Nalchik.

5. Lekant, P. A. (2004). Sintaksis prostogo predlozheniya v sovremennom russkom yazyke
[Syntax of the simple sentence in modern Russian]. Moscow: Vysshaya Shkola.

6. M. A. K. Halliday. (1977). Text and semantics in social contexts. In T. A. van Dijk & J. S. Petofi
(Eds.), Grammars and descriptions: Studies in text theory and text analysis (pp. 176—225).
New York: Walter de Gruyter.

7. M. A. K. Halliday. (2002). Linguistic studies of text and discourse. London.

8. Mammadoyv, A. Y. (2001). Matn yaranmasinda formal slags vasitalarinin sistemi [The
system of formal cohesion devices in text formation]. Baki: EIm

9. Rayevskaya, N. M. (1976). Modern English grammar. Kyiv: Vyshcha Shkola.

280



«Foundations and Trends in Modern Learning» (March 19-20, 2026). Berlin, Germany I

10. Reunova, O. I. (1971). K voprosu ob ellipticheskikh predlozheniyakh i ikh spetsificheskoy
kharakteristike [On elliptical sentences and their specific characteristics]. In Angliyskaya
filologiya. Stavropol: Stavropol State Pedagogical Institute.

11. Rowling, J.K.Harry Potter and the Socerer’s Stone / J.K.Rowling. — Scholastic. Book 1, —1999.
—-309 p.

12. Teun A. van Dijk. (1977). Text and context: Explorations in the semantics and pragmatics of
discourse. London & New York: Longman.

13. Teun A. van Dijk., & Walter Kintsch. (1979). Cognitive psychology and discourse: Recalling
and summarizing stories. In Current trends in text linguistics (pp. 61-80). Berlin: Walter de
Gruyter.

14. Theodore Dreiser. (2007). Sister Carrie. Moscow.

15. Zellig Harris. (1952). Discourse analysis. Language, 28(1), 1-30.

281



I Proceedings of the 12th International Scientific Conference

Physical and Mathematical Sciences

Y/IK 372.853

OU3NKAJIBIK, TOKIPUBEJIEPAET
BAKbBI/TAY SAICTEPI

Paxbimbekos AinTban anaposuy

b-M.f.K., AOUEHT, KaybIMAACTbIpbIAFaH Nnpodeccop
Kabaynnaesa Haprus HuasbekosHa

|."KaHCcyrypoB aTbiHAaFbl MKETiCy YHMBEPCUTETIHIH, MarMCTPaHThbl
*aHabaeBa Apaiinbim AnTaesHa

[."KaHCyrypoB aTbiHAafbl HKeTicy YHUBEPCUTETIHIH, MarncTpaHTb!

AHHoTauus: byn makanaga bOiniMrepnepaiH, OKYy METICTIKTEepiH aHblKTayFa apHanfaH
nefarornkanbiK MaHpi3abl npouecc 6akblnay ekeHi KepceTinreH. CoHbIMeH KaTtap, bakblnay
npougecci okyaarbl ©3iH-63i H6afanay 6ifiM anywblnapablH, *ayankepwiniriH apTTbipbin, 0fapablH,
OKY MpoLeciHe caHabl KaTbiCyblHa KOMEKTEeCeTiHI HerisaeniHreH. Kasipri 6inim bepy skyneciHaeri
3amaHayu 6aranay aaictepi bakblnay apKbl/ibl KEHIHEH KONAAHbINATbIHbI KOPCETINTEH.

KinTTik ce3mep: 6Gakbinay, O@u3MKa, IKCNEPUMEHT, KyObinbic, ManimeT, Tanaay,
3aMaHaymu,npougecc,afictep

KIPICME

®un3mKka — TaburatTarbl KYObINbICTAPAbl 38PTTENTIH ipreni folibiMaapabiH, 6ipi. Bya fbinbIMHbIH,
Heri3ri 3epTTey TacinaepiHiH bipi — Taxipmnbe »yprizy. An TaxipnbeHiH, MaHbI3abl Kypamaac 6eniri
— bakblnay aaici. bakblnay apKbiabl 3epTTEYLI KYObINbICTbIH CbIPTKbI BENriNepiH, e3repicTepiH KaHe
3aHbINbIKTAPbIH aHbikTanabl. COHAbIKTAH baKkblnay aaici dU3MKanbIK 3epTTeynepaiH HerisiH
Kypanabl.

bakblnay — Tabusn HEMece KacaHdbl Kafaanaa KyOblabiCTbl MaKcaTTbl TypAe Kabbinaay aHe
Tipkey npoueci. On fblbIMKW TaHbIMHbIH, BacTankbl Ke3eHi 60/1bin Tabblnaabl KaHe KeriHri Tanaay
MeH KOPbITbIHAbI »acayfa Heriz 6onaapl. bakblnay aficiHiH MaHi MeH epeKwenikTepi. bakbinay
a4ici — 3epTTeneTiH KybblNbICTbl HEMece NPOLECTi apHaibl Kypanaap KemerimeH Hemece Tikenemn
cesim MyLLenepi apKblabl XKyneni Typae Kagafanay. bakplnayabiH HErisri epekwenikrepi:
MaKCaTTbl/bIFbl — BaKblay HAKTbI FblbIMW MaKcaTKka bafbiTTanaabl;
Xymeniniri — 6akblnay 6enrini 6ip ocnap 6oMbIHLIA Kyprisineai;
bencenainiri — 3epTTeylli TeK Kapan KaHa KonMmal, MaHbi3abl benrinepai TaHaanabl;

OO6bEeKTUBTINIM — afiblHFaH MaNIMETTEP HaKTbl KaHe Aan b6onybl TMic. Pusmnkaga bakbinay
KebiHece ToxipnbemeH Oipre Kyprisinedi »aHe o/lwey KypandapbiMeH TOAbIKTbIpblaaabl.
dusnkanblk Toxipnbenepae HakpinayabiH, bipHelle Typi KonAaHblNAAbI:
- Tikenewn bakblnay- 6yn aajicte 3epTTeyLli KyObIAbICTbl ©3 Ke3iMeH BaKblNanabl.

Mblicanbl: AeHEHIH KO3Fa biCblH, ¥KapblKTbIH, CbIHYbIH BaKblaay;
- XaHama bakKplnay- Kybbinbic Tikenen 6alikanmain, Kypanaap apKbiabl aHbIKTanaapl.

MbICanbl: 3NeKTP TOrblH aMNePMETP apKbl/bl ealley;
- cananbliKk 6aKblnay- KyObINbICTbIH, CananblK cMnaTTaManapbl aHbiKTanaasl (Tyci, opmacsl, Kywi).

MbliCanbl: 3aTTbIH, Kbl3faHAafbl TYCiHIH 83repyi.
- CaHApblK H6aKplnay- HaKTbl ealeMaep anbiHaabl (yaKblT, Macca, TemnepaTypa).
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MbiCanbl: AeHEHIH XblAdaMAablFblH ecenTey.

- y3aK mep3imai 6akpblnay- KybbiabiC y3aK yakblT 60Mbl bakblnaHaabl.

Mblcanbl: TemnepaTypaHblH, TaynikTik e3repici. bakblnay agici duMaMKanbiK Taxipnbeae
HipHelle MaHbI3Abl KbI3MET aTKapabl:- aknapaT *KMHay — KyOblabIC Typasibl 6acTanksl MajiiMeTTep
anblHadbl; - rMnoTesa Kypy — Oakblnay HaTUxKeciHAe 60/yKam Kacanafbl; - 3aHAblIbIKTapabl
aHbIKTay — KanTanaHaTbiH KYObIIbICTap apKbl/bl 3aHAap allbliadbl;-TEOPUAHBI TeKCepy — baKbliay
HaTMXKelepi TEOPUAMEH CaNbICTbIPbIIaAbI;

Mblcasibl, €pKiH TyCy 3aHblH 3epTTereHae AeHEeHIH KO3fabICbiH OaKblaay apKbl/bl OHbIH, YAEYi
aHblKTanaapl. PusnkanbiK Taxipnbenepae 6akplnay ANA4irIH apTTbipy YLWiH apTypAai Kypanaap
KO/ AaHblNaabl: enlley Kypandapbl: Cbi3fbill, CEKYHAOMEP, TEPMOMETP; ONTUKAbIK Kypaaaap:
MWKPOCKOMN, TENECKOM; 3NeKTPAIK Kypandap: BOALTMETP, aMMNepMeTp; CaHAbIK Kypblafblaap:
[aTYMKTEp, KOMMblOTEPiK Baraapnamanap.

Kasipri TaHaa umMdpablK TexHoNOrMsnap Oakblnay MPOLECIH MKEHINAETIN, HITUXeNnepaiH
nanpirin apTTbipyaa. ®Pusmkansik Taxipnbene b6akpinay benrini 6ip KeseHAep apKblabl »Ky3ere
acaZlbl:MaKcaT KO0, *KOCMap Kypy, Kypangapdbl AanbiHaay, Hakblnay Kyprisy, HaTuxKenepmi
TipKey,Tanaay »oaHe KOpbITbIHAbI acay. byn KeseHAep fblAbiMM  3epTTEYAiH  NOrMKaablK,
KYPbINbIMbIH KaMTamachI3 eTedi. bakplnay aaiciHiH apTbIK LWbIAbIKTapPbl MEH KEMLLINIKTEPI.

APTbIKLIbIABIKTAPbI: KYObINLICTbI TabUFU KyNiHAE 3epTTeyre MyMKiHAIK Bepeai; Kapanarbim
OHe Ko/LKeTiMAi; bacTanKkbl aknapaT anyablH, Heri3ri Kesi.

Kemuwiniktepi: Kenbip KybblbicTapabl TONbIK Bakblaay MyYMKIH emMec; cyObeKTUBTINIK BoaybI
MYMKIiH; KaiTanaHybl KMbIH Kafaannap Kkesgeceai.

Kecre 1.
Typi CunatTtamacsl Mblican
Tikenen KesbeH bakplnay MasTHMKTIH Tepbenici |
HaHama Kypan apKkplabl SNeKTp TOrbIH enlwey
Cananblk, Cunatray MapbIKTbIH Tapanybl
CaHabIK Onwey Hblngamabik, yakblT
¥3aK mep3imai YaKbIT OoMbIHLWA Temnepatypa e3repici

®usnka cabarbiHAa GaKblnay o4ici: OKyLWblNapAblH, 3epTTey AafAblapbiH  AamMbliTagbl,
NIOTVKANbIK OMNayabl KanbiNTacTblpabl, TEOPUAHbLI MPaKTUKameH 6ainaHbicTbipadbl. Mbican:
3N1EKTPONIN3 TaxipnbeciHae - aneKkTpoaTasbl @3repictep b6aKkblnaHagbl,raz beniHyi Tipkeneai,ToK
KyLWi enweHeai.
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Cypert 1.

MbIC KynopOCbIHAH 3N1EKTP TOfbl 6TKEHAE : KaTOATa Ta3a MbIC METa/lbl KOHEe CYTEeKTi rasbl
OeniHin WhiFaabl, an aHoATa Tasa OTTeri ra3bl 66NIHIN WhiFadbl. By KyObIAbICTbI 91EKTPONAN3 Aen
atanapl.

KopbITbiHAbINAN Kene, 6akblnay afici — dU3mKanblk TaxipnbenepaiH axkbipamac beniri aHe
FbINbIMM  3epTTeyAiH, Heri3ri KypangapbiHbiH, 6ipi. On TaburaT KyObIIbICTApPbIH  TyCiHyre,
3aHAbIIbIKTapAbl allyfa XoHe Teopusnapdbpl Aanenaeyre MyMKiHaik 6epeai. Kasipri 3amaHsbl
TEXHONOMMANAPAbIH, AaMybl BaKkbliay SZICIHIH, TMIMAINIMIH apTTblpPbIM, OHbl FblAbIMHbIH, MaHbI3/bl
YKoHe ceHimai aaicTepiHiH bipiHe alHanabipab!.
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Azerbaijan's oil and gas policy has exerted multifaceted and significant influences on the
global energy security system. This policy, by virtue of its role in energy production, supply, and
exchange, has made the country one of the key actors in the region and the world. First and
foremost, this policy has played a significant role in shaping regional and global energy flows by
ensuring the diversification of energy resources. "One of the main factors influencing geopolitical
objectives around the world is precisely the safe delivery of energy and hydrocarbon reserves to
world markets. In this sense, the export routes of hydrocarbon reserves from Central Asia and the
Caspian basin, and which countries' territories these lines pass through, carry very important
geopolitical significance" [3, p.6]. Major projects implemented in this area — particularly pipelines
such as Baku—Thilisi-Ceyhan, Baku—Tbilisi—Erzurum, TANAP, and TAP — have served to diversify
energy routes and reduce energy dependency. Such pipelines do not merely bring Azerbaijan's
energy resources to the world market; they simultaneously help enhance environmental security.
The international partnerships and energy investments Azerbaijan has engaged in have increased
the country's influence in strengthening energy security, leading to recognition of Azerbaijan's
exceptional role in discussions related to energy transit. This approach further strengthens
Azerbaijan's geopolitical position, opens new perspectives for international cooperation, and
deepens the country's relations with strategic allies concerning its foreign policy. The oil and gas
sector positively impacts the national economy, leading to the creation of new jobs, acceleration
of economic development, implementation of social projects, and modernization of infrastructure.
Furthermore, Azerbaijan's energy resources strengthen its position in global markets and
consolidate effective diplomatic relations with other countries. These processes simultaneously
expand opportunities to update and further broaden the country's strategies in the energy field,
stimulate the application of new technologies and efficient use of existing resources, and increase
prospects for expanding Azerbaijan's energy policy and optimizing it on an international scale. For
this reason, Azerbaijan's strategic energy approaches also encourage deepening cooperation with
regional partners and implementing new energy projects.

Azerbaijan's energy policy — particularly the major achievements in the oil and gas sector
and the significant projects it has implemented — considerably influences European energy
security. In this field, the country has further consolidated its role as a stable, reliable, and strong
partnerin the transportation and supply of energy resources through long-term strategic projects.
"One of the legal bases of European Union—Azerbaijan energy relations is the Memorandum of
Understanding on a Strategic Partnership in the Field of Energy, signed in Brussels on 7 November
2006. ... It was necessary to create a new transit system to meet the energy demand of the
European market. Because after the dispute over gas transit between Russia and Ukraine in 2006
and 2009, EU officials put forward the need to revise the Union's gas strategy and create a common
energy policy. In this context, the realization of the 'Southern Gas Corridor' (SGC) concept in
diversifying the EU's energy imports was of great importance" [1, p.339]. In such a context,
Azerbaijan's geopolitical location and access to rich energy deposits present Europe with
alternative energy sources, significantly reducing energy dependency. This situation
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simultaneously strengthens energy security from diverse sources. Azerbaijan's development in this
sector is of considerable importance not only from the perspective of protecting the region's
economic interests, but also because it indirectly influences the strategic choices of other
countries. In this sense, Azerbaijan's energy policy stands out as one of the important factors
related not only to regional dynamics but also to international relations. However, the 30 January
2008 issue of the newspaper Sarg highlighted the European Union's biased conduct toward
Azerbaijan and Turkey: "In a resolution adopted at the latest session of the European Parliament
on the situation in South Caucasus countries, Azerbaijan and Turkey were accused of pressuring
Armenia and keeping it out of regional projects. For this reason, the reflection of ideas about
halting the construction of the Baku—Thbilisi—Kars railway line in the document was met with protest
by Azerbaijani society. Questions even arose in public about why the very institution demanding
that human rights be ensured in Azerbaijan was itself displaying indifference to the violation of the
rights of nearly one million people during Armenia's occupation" [6, p.343].

Key projects, including the Baku—Tbilisi—Ceyhan oil pipeline and the TANAP pipeline, have
brought Azerbaijan to a strategically important position in accessing the European market. These
vital transport lines simultaneously ensure diversification of overall energy routes and are
significant in terms of reducing geopolitical pressures. The concrete steps taken to further increase
Azerbaijan's role in the global energy market and build strategic partnerships with regional and
international partners — such as multi-level agreements like the Contract of the Century — are an
important factor in ensuring energy security. These agreements not only increase energy supply
but also help Azerbaijan advance and occupy a positive place on the world energy map. Various
measures and projects implemented in this direction, while increasing the accessibility of
Azerbaijan's numerous resources in the European energy market, also ensure the stability of
energy prices.

"The giant transnational projects implemented in Azerbaijan have turned the country into
an important transit and logistics hub" [5, p.76]. This ultimately further strengthens and increases
confidence in meeting energy demands. Such a situation is closely linked to the positive effects of
Azerbaijan's selective approach in energy policy. As a result of this approach, through Azerbaijan's
multi-stage strategic steps, its role in European energy security is further consolidated. Thus, this
approach does not merely make a positive contribution to ensuring stability in the region; it also
serves to enhance sustainable development and advance long-term energy cooperation.
Azerbaijan's active engagement in this field, by further encouraging progress in the European
energy market, positively influences the deepening of strategic partnership with Europe and the
expansion of joint projects. This process envisions not only the development of economic
cooperation but also the diversification of energy supply, as this ensures positive changes in
Europe's energy import policy.

The major powers' Nabucco plan was a plan that had been on the table before the gas
reserves of the "Shah Deniz" gas field became known to the world. This project was very costly and
was intended to bring 30 billion cubic meters of gas to Austria's Baumgarten terminal. However,
indecision among European countries, as well as the presence of many small investors among the
project's initiators, created problems in its financing. European companies' desire to reduce their
gas supply dependency on Russia drew greater attention to Azerbaijani oil. Indeed, Natig Aliyev
stated at the time that "...Azerbaijan has the potential to develop not only the second phase of the
'Shah Deniz' field but also other fields. It is precisely from this perspective that the Nabucco project
meets our interests, as the main objective here is to create an opportunity to bring gas reserves to
international markets, including Europe" [7]. However, in the subsequent course of events, our
country — placing cooperation with fraternal Turkey above all else — advanced the Trans-
Anatolian pipeline project. Moreover, this project, which allows for the transit of 16 billion cubic
meters of Shah Deniz gas per year, required less time and less expense to implement. Taking all
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this into account, the first steps were taken toward implementing the project enabling gas transit
through Turkey to southeastern Europe. "The additional infrastructure connecting the 'Trans-
Anatolian Pipeline' ('TANAP') with the 'Trans-Adriatic Pipeline' (‘'TAP') will extend from Italy to
Europe, and the 'Nabucco-West' project will cause natural gas to pass through Turkey via Bulgaria,
Romania, and Hungary, turning Austria into a Central European hub. These are precisely the next
initiatives serving to reduce Russia's energy dominance" [2, p.203].

Here, Azerbaijan's not only economic policy but also its shrewd foreign policy was clearly
visible. The fact that Azerbaijan and fraternal Turkey managed this plan together at the same table
— incorporating constructive concessions into their transit agreements with each other — would
never have occurred to even the largest oil giants such as BP (51 percent Azerbaijan, remaining
shares Turkey). All of this simultaneously brought about the loss of prestige among European
investors for Russia's "South Stream" project as well. The advantages offered by Azerbaijani oil are
also evident in the participation of landlocked countries such as Kazakhstan and Turkmenistan in
Europe's energy supply.

The United States, meanwhile, continued at all times to regard European energy security
as a matter of its own national interest. Since the mid-1990s, one of the main issues in US energy
policy has been precisely the diversification of natural gas supplies to Europe through the
development of an East—West gas corridor from the Caspian region to Europe. For this reason, the
United States provided strong support for the realization of major projects such as Baku—Thbilisi—
Ceyhan and Baku—Tbilisi—Erzurum.

"Over many years — particularly from the mid-1990s onward — two types of approaches
had formed for the purpose of correctly assessing US policy in the region: whereas the first
promised conciliation and balancing, the second preferred isolation. The conciliation policy was
based on uniting Turkey, Israel, and European countries under an 'umbrella' of common interests
— despite their different goals and priorities, especially the commercial competition existing
among them. In this matter, preference was given to the cooperation of Azerbaijan and Georgia —
which could be called the 'Baku—Ceyhan bloc' — with Turkey and the United States" [8, p.72].

Following these developments, central Washington leadership also supported the Trans-
Anatolian gas pipeline project, exerting significant influence on the subsequent course of Turkey—
Azerbaijan cooperation. The TANAP project, constituting an important part of the Southern Gas
Corridor, was planned to transit 23 billion cubic meters of gas in 2023 and 31 billion cubic meters
in 2026, after already entering operation (in 2018). The project not only gives impetus to
Azerbaijan's economic rise but also increases the country's energy revenues, which constitute its
number-one source of income. It also deepens Azerbaijan's political and economic integration with
Georgia, Turkey, and European Union states. One of the important aspects of Azerbaijan's oil
strategy is that it foresees significant measures in advance against possible future failures in the
Southern Corridor. In this regard, the capacity of the BTC is being further increased, and greater
investment is being made in the Absheron, Umid, Azeri—Chirag—Gunashli, and other fields, with
work being carried out on them as well. For this reason, it is clear even now that the Southern Gas
Corridor will continue to demonstrate new activity in the future. BP officials state that even today,
the "Shah Deniz 2" field is one of the largest projects ever developed by BP. "At the 'Gunashli' field,
more 'black gold' has been extracted than was originally anticipated" [4].

"The diversification of energy resources is currently an important issue being discussed
worldwide. Azerbaijan makes its contribution to the diversification of energy resources, and this
diversification encompasses not only the diversification of routes but also the diversification of
sources. Azerbaijani gas extracted from the Caspian Sea will be an important new gas source for
European consumers in the coming years" [9]. Because there is no unified energy policy within the
European Union, Azerbaijan's giant oil projects will remain among the most important projects for
Europe for many years to come.
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ABSTRACT

Background: Understanding the spatial organization of gene expression within the tumor
microenvironment (TME) is essential for elucidating the molecular mechanisms that govern tumor
progression, immune evasion, and therapeutic resistance. Conventional spatial transcriptomics
platforms are constrained by multicellular resolution and limited field-of-view, which preclude the
simultaneous capture of single-cell and subcellular transcriptomic dynamics across intact tissue
sections. These technical limitations have impaired the accurate delineation of spatially restricted
gene expression programs and the reconstruction of spatially resolved intercellular signaling
networks, particularly in architecturally complex tumors such as colorectal carcinoma (CRC). A
spatially resolved, high-resolution transcriptomic framework that integrates state-of-the-art
computational algorithms is therefore urgently needed to comprehensively map the cellular and
molecular landscape of the TME at biologically relevant scales.

Methods: We employed Stereo-seq (Spatial Enhanced Resolution Omics-sequencing), a next-
generation spatial transcriptomics platform based on DNA nanoball (DNB)-patterned arrays with
500 nm capture spot spacing, to profile freshly frozen and formalin-fixed paraffin-embedded
(FFPE) human colorectal carcinoma tissue sections obtained from eighteen patients spanning TNM
stages | through IV. Raw sequencing outputs were processed using the SAW (Stereo-seq Analysis
Workflow) pipeline for barcode demultiplexing, genomic alignment, and spatially indexed
expression matrix construction. Single-cell boundary delineation was performed with StereoCell,
a convolutional deep neural network model integrating DAPI nuclear staining co-registered with
transcriptional signal arrays. Spatial domain segmentation was conducted by applying three
independent graph-based algorithms — STAGATE (Spatial domain identification via an Adaptive
Graph Attention auto-Encoder), BANKSY (Building Aggregates with a Neighborhood Kernel and
Zonal Statistics), and GraphST — followed by consensus clustering using the Leiden algorithm with
silhouette score-guided resolution optimization. Spatially variable gene (SVG) identification was
performed through an ensemble framework comprising nnSVG (nearest-neighbor Gaussian
process modeling), SPARK-X (non-parametric covariance-based large-matrix testing), SpatialDE
(Gaussian process regression with automatic relevance determination), and VISGP (variational
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sparse Gaussian process inference), with significance defined at a Benjamini—Hochberg-adjusted
p-value of less than 0.01 and a Moran's | spatial autocorrelation coefficient exceeding 0.30. Cell-
type compositional deconvolution was accomplished using Cell2location integrated against a CRC-
specific single-cell RNA-sequencing reference atlas. Spatial cell-cell communication was inferred
using StereoSiTE, CellChat v2, and the graph attention network-based model CelINEST, enabling
directional quantification of ligand—receptor interaction intensity across spatially defined cellular
neighborhoods. Gene regulatory network reconstruction was performed using SpaGRN and
CLARIFY, incorporating transcription factor binding motif databases from JASPAR and ENCODE.
Multi-patient spatial expression tensors were decomposed via non-negative Tucker tensor
factorization to extract consensus gene expression programs, with inter-sample batch effects
corrected using the Harmony algorithm. Spatially informed weighted gene co-expression network
analysis (WGCNA) was adapted for spatial data structures and applied to resolved SVG sets to
identify co-regulated gene modules across tissue domains.

Results: Stereo-seq profiling yielded a mean of 3,847 + 412 detected genes per single-cell bin
across all tissue sections, representing a 4.2-fold increase in transcriptomic depth compared to
conventional array-based spatial platforms. Consensus spatial domain segmentation identified an
average of seven transcriptionally and spatially distinct tissue domains per section, encompassing
the tumor epithelial core, the invasive tumor margin, cancer-associated fibroblast stroma, vascular
endothelial zones, two immunologically divergent T-cell and myeloid infiltration layers, and
tertiary lymphoid structure niches. Ensemble SVG analysis identified 2,841 high-confidence
spatially variable genes, which were organized into fourteen spatially coherent co-expression
modules by spatial WGCNA. Of these, Module M7 (comprising 187 genes) was selectively activated
at the invasive tumor margin and was significantly enriched for epithelial-mesenchymal transition
regulators including CDH2, VIM, ZEB1, and SNAI2, as well as Wnt/B-catenin signaling components,
implicating this domain as a transcriptionally primed invasive niche. Spatial cell—cell
communication analysis revealed that TGF-B1 - TGFBR1/TGFBR2 and CXCL12 - CXCR4 signaling
axes constituted the dominant spatially constrained ligand—receptor interactions between cancer-
associated fibroblasts and tumor epithelial cells, with interaction intensity significantly elevated at
the tumor—stroma interface relative to the tumor core (Wilcoxon rank-sum test, p < 0.001). Gene
regulatory network reconstruction identified TWIST1, FOSL1, and NR2F2 as master transcriptional
regulators of the spatially defined invasive margin gene program, with each exhibiting significantly
higher regulon activity scores in margin-annotated cell bins compared to core tumor cells. Non-
negative Tucker decomposition across eighteen patient tensors further resolved four recurrent
cross-patient spatial gene expression programs, two of which were significantly associated with
disease stage and patient survival outcome in independent validation cohorts.

Conclusions: This study presents a high-resolution, computationally comprehensive spatial
transcriptomic atlas of the human colorectal carcinoma tumor microenvironment, generated at
unprecedented subcellular resolution through Stereo-seq. The integrated bioinformatics
framework — encompassing spatial domain detection, ensemble spatially variable gene
identification, cell-type deconvolution, cell—cell communication inference, and spatially resolved
gene regulatory network reconstruction — provides a rigorously validated and fully reproducible
analytical pipeline for large-scale spatial omics studies. The spatially restricted transcriptional
programs, ligand—-receptor axes, and master regulatory factors identified herein represent
biologically coherent and clinically actionable molecular features of colorectal cancer invasion and
immune microenvironment organization, establishing a robust foundation for future spatially
targeted therapeutic strategies and multi-tissue spatial omics atlas construction.

291



Proceedings of the 12th International Scientific Conference

KEYWORDS

Stereo-seq; spatial transcriptomics; tumor microenvironment; colorectal carcinoma; spatially
variable genes; DNA nanoball arrays; STAGATE; BANKSY; GraphST; nnSVG; SPARK-X; SpatialDE;
Cell2location; StereoSiTE; CellChat; SpaGRN; gene regulatory networks; Leiden clustering;
Harmony integration; non-negative Tucker decomposition; epithelial-mesenchymal transition;
single-cell resolution; spatial domain segmentation; ligand—receptor interaction; Gaussian process
modeling; WGCNA; tertiary lymphoid structures; invasive tumor margin; transcription factor
regulons; large-scale bioinformatics

1. INTRODUCTION

Colorectal cancer (CRC) remains one of the most clinically significant malignancies worldwide,
constituting a major source of cancer-related morbidity and mortality across both developed and
developing nations. According to the most recent estimates from the Global Cancer Observatory,
more than 1.9 million new cases of CRC were diagnosed globally in 2022, with approximately
904,000 deaths attributed to the disease in the same period, making it the third most commonly
diagnosed cancer and the second leading cause of cancer mortality worldwide (Bray et al., 2024).
Projections indicate that, if current incidence trajectories remain unchanged, the global burden of
CRC is expected to reach approximately 2.36 million new cases annually by 2050, representing a
22.5% increase relative to 2022 figures (Wu et al., 2025). This trajectory is driven by a complex
interplay of demographic aging, lifestyle-related risk factors including sedentary behavior, obesity,
dietary patterns, and the disproportionate growth of CRC incidence in younger age groups, a trend
that has been documented extensively across multiple high-income countries and is now emerging
in low- and middle-income settings (Siegel et al., 2026).

Despite substantial advances in surgical oncology, systemic chemotherapy, targeted therapy, and,
more recently, immunotherapy, the five-year survival rate for patients diagnosed with metastatic
CRC remains below 15%, underscoring a persistent and unresolved clinical gap between
mechanistic understanding and therapeutic efficacy (Bray et al., 2024). A fundamental barrier to
progress in CRC treatment is the extraordinary degree of molecular and cellular heterogeneity that
characterizes this malignancy, both at the level of individual tumors and across the broader patient
population. This heterogeneity is manifest at multiple biological scales: at the genomic level, CRC
encompasses tumors driven by chromosomal instability (CIN), microsatellite instability (MSI), and
the CpG island methylator phenotype (CIMP); at the transcriptomic level, four consensus
molecular subtypes (CMS1 through CMS4) have been defined, each carrying distinct prognostic
implications, differential responses to therapeutic modalities, and unique profiles of immune
infiltration and stromal activation (Guinney et al., 2015; An et al., 2025).

Critically, however, bulk transcriptomic profiling approaches — which have historically formed the
backbone of molecular subtyping efforts — fundamentally average gene expression signals across
thousands of heterogeneous cells within a tissue section, thereby obscuring the cellular and spatial
diversity that governs tumor behavior at the microenvironmental level (Jin et al., 2024). The
recognition that the composition, spatial organization, and dynamic interactions of the tumor
microenvironment (TME) are not merely passive features of tumor architecture but active
determinants of progression, immune evasion, and therapeutic resistance has generated a
fundamental need for transcriptomic technologies capable of preserving spatial information while
simultaneously operating at single-cell or subcellular resolution. Meeting this need has become
one of the central imperatives of contemporary computational and molecular oncology.

The tumor microenvironment in CRC is a highly structured and dynamic ecosystem comprising not
only malignant epithelial cells but also an extensive assembly of non-neoplastic cell types,
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including cancer-associated fibroblasts (CAFs), tumor-associated macrophages (TAMs), cytotoxic
T lymphocytes, regulatory T cells (Tregs), natural killer cells, dendritic cells, myeloid-derived
suppressor cells (MDSCs), vascular endothelial cells, and pericytes, all embedded within a
remodeled extracellular matrix (ECM) that provides both structural scaffolding and signaling cues
(Liu et al., 2024). The spatial relationships between these cellular components are not random.
Rather, they reflect tightly regulated patterns of cellular co-localization and intercellular
communication that are directly relevant to disease progression. In CRC specifically, the density
and spatial positioning of CD8* cytotoxic T cells within the tumor core and invasive margin —
collectively referred to as the immunoscore — has been established as one of the most powerful
prognostic determinants in early-stage disease, surpassing traditional TNM staging in certain
patient cohorts (Galon et al., 2006; Xiao et al., 2024).

Cancer-associated fibroblasts represent perhaps the most abundant and functionally diverse non-
neoplastic component of the CRC microenvironment. Spatially, CAF populations are not uniformly
distributed but are organized into distinct stromal subtypes — including inflammatory CAFs
(iCAFs), myofibroblastic CAFs (myCAFs), and antigen-presenting CAFs (apCAFs) — that occupy
discrete spatial niches relative to tumor epithelial cells and immune infiltrates (Jin et al., 2024).
The spatial proximity of myCAF-enriched stromal regions to the invasive tumor margin has been
linked to the promotion of epithelial-to-mesenchymal transition (EMT) through paracrine TGF-B
signaling, while iCAF-enriched zones exhibit preferential proximity to immune cell infiltrates,
secreting cytokines and chemokines that modulate the immunosuppressive landscape (Shi et al.,
2025). These spatially constrained functional specializations cannot be captured by dissociation-
based single-cell approaches, which irreversibly destroy the spatial relationships between cells
during tissue processing.

Bulk RNA sequencing methods, while computationally tractable and analytically mature, are
inherently incapable of resolving the cellular composition of complex tissues with the fidelity
required to map these microenvironmental interactions. Computational deconvolution
approaches applied to bulk RNA-seq data can partially infer cell-type proportions from aggregate
expression signals, but these methods operate under strong statistical assumptions, exhibit
reduced sensitivity for rare cell populations, and provide no direct information about the spatial
localization of the inferred cell types within the tissue (Li et al.,, 2023). The fundamental
insufficiency of bulk transcriptomics for characterizing spatially organized biological systems has
thus driven considerable investment in the development of spatially resolved molecular profiling
technologies that can simultaneously capture transcriptome-wide expression data and retain the
tissue-level spatial coordinates of each profiled cell.

The introduction of single-cell RNA sequencing (scRNA-seq) represented a transformative advance
in the molecular characterization of cellular heterogeneity within tumors and their
microenvironments. By enabling the unbiased profiling of thousands of individual cells in parallel,
scRNA-seq has fundamentally altered our understanding of the cellular diversity present within
CRC tumors, revealing previously unrecognized cell states, transitional phenotypes, and rare cell
populations that are invisible to bulk transcriptomic analysis (Molla Desta et al., 2025). Large-scale
scRNA-seq studies of CRC have defined the molecular signatures of distinct epithelial cell states
along the crypt-to-villus axis, characterized the heterogeneity of tumor-infiltrating lymphocyte
populations, identified functionally distinct macrophage subsets associated with differential
immune activation states, and provided a refined cellular taxonomy of the CAF compartment at
single-cell resolution (Xiao et al., 2024). The integration of scRNA-seq data with genomic copy-
number profiling has further enabled the distinction of malignant from non-malignant epithelial
cells within tumor specimens, facilitating the reconstruction of clonal evolution trajectories and
the identification of subclone-specific gene expression programs.
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Nevertheless, scRNA-seq is inherently constrained by a fundamental methodological limitation:
the requirement for tissue dissociation prior to sequencing. This process involves the mechanical
and enzymatic disruption of the native tissue architecture, which not only destroys the spatial
relationships between cells but also introduces systematic biases in cell capture efficiency,
preferentially recovering cells that withstand the dissociation procedure while underrepresenting
fragile cell types, cells embedded in dense extracellular matrix, and cells with low RNA yield (Molla
Desta et al.,, 2025; Shi et al, 2025). Moreover, the dissociation process itself induces
transcriptional stress responses in affected cells, generating artifactual gene expression changes
that may confound biological interpretation, particularly in the analysis of stress-responsive and
hypoxia-regulated gene programs that are highly relevant to tumor biology (Zhou et al., 2023).
The loss of spatial context represents the most fundamental limitation: because scRNA-seq does
not retain information about where within the tissue each cell resided prior to dissociation, it is
inherently incapable of reconstructing the spatial organization of the TME, identifying spatially
restricted cell neighborhoods, or directly measuring the effect of a cell's tissue position on its
transcriptional state. Computational methods for spatial reconstruction of scRNA-seq data —
including RNA velocity-based trajectory inference and spatial mapping algorithms that project
scRNA-seq profiles onto reference tissue images — provide useful approximations but remain
indirect, model-dependent, and unable to capture the full complexity of spatially organized gene
expression patterns (Zhou et al.,, 2023). These considerations have collectively motivated the
development of spatially resolved transcriptomics technologies that combine the molecular depth
of RNA sequencing with the spatial fidelity of tissue imaging.

The conceptual origins of spatially resolved transcriptomics can be traced to the established
practices of fluorescence in situ hybridization (FISH) and in situ hybridization (ISH), which enabled
the visualization of specific RNA transcripts within their native tissue context at cellular or near-
cellular resolution. However, these earlier methods were fundamentally constrained by their
targeted nature, permitting the detection of only a small number of pre-selected transcripts per
experiment and thereby preventing the discovery-oriented, genome-wide characterization of
gene expression across tissue sections (Zhou et al., 2023). The expansion of multiplexed imaging-
based approaches, including single-molecule FISH (smFISH) and its derivatives, extended
transcript detection to dozens of targets per experiment, but the scalability ceiling of imaging-
based multiplexing remained a limiting factor for transcriptome-scale profiling.

The landmark study by Stahl and colleagues published in Science in 2016 established the modern
paradigm of spatially resolved, sequencing-based transcriptomics by introducing a microarray-
based capture platform in which poly-T oligonucleotides conjugated to spatial barcodes were
arrayed on a glass surface, enabling the capture and sequencing of mRNA from histological tissue
sections while preserving the spatial coordinates of each capture spot (Stahl et al., 2016). This
foundational technology, subsequently commercialized as the 10x Genomics Visium platform,
demonstrated that genome-wide transcriptomic data could be obtained in a spatially indexed
manner and combined with standard histological tissue processing workflows. Visium rapidly
gained widespread adoption across the research community and generated an extensive body of
spatially resolved transcriptomic data spanning diverse tissues and disease contexts, establishing
the general feasibility of the spatial transcriptomics approach and motivating a wave of
methodological innovation aimed at improving resolution, sensitivity, and throughput (Jin et al,,
2024).

The commercialization of Visium, however, also crystallized the primary technical limitation of
array-based spatial transcriptomics: the spatial resolution of the platform is constrained by the
physical dimensions and inter-spot distance of the capture array, with standard Visium spots
measuring 55 micrometers in diameter and positioned on a 100-micrometer center-to-center grid.
As each Visium spot captures the RNA contribution of multiple cells simultaneously — typically
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ranging from two to ten cells depending on tissue type and packing density — the resulting
expression profiles represent transcriptionally averaged signals from heterogeneous cell mixtures
rather than the profiles of individual cells (Valihrach et al., 2024). This multicellular averaging effect
precludes the cell-type-resolved analysis of gene expression within tissue domains, necessitates
the application of computational deconvolution to statistically decompose mixture profiles, and
fundamentally limits the spatial resolution at which microenvironmental features can be
characterized. The recognition of this limitation drove the subsequent rapid development of
higher-resolution spatial transcriptomics platforms that sought to bridge the gap between single-
cell resolution and spatial fidelity.

The past several years have witnessed an extraordinary acceleration in the development of
spatially resolved transcriptomics platforms, collectively advancing the state of the art toward
single-cell and subcellular resolution while progressively expanding field-of-view and
transcriptome coverage. Among sequencing-based approaches, Slide-seq and its high-resolution
variant Slide-seqV2 achieved a spatial resolution of approximately 10 micrometers using randomly
barcoded polystyrene beads, enabling near-single-cell spatial transcriptomics but with
comparatively reduced sensitivity relative to Visium (Valihrach et al., 2024). HDST (High-Definition
Spatial Transcriptomics) further reduced the spot size to 2 micrometers, achieving subcellular
spatial resolution, although at the cost of substantially diminished RNA capture efficiency. Among
imaging-based approaches, multiplexed error-robust FISH (MERFISH) and sequential FISH (seqFISH
and seqFISH+) enabled the simultaneous detection of hundreds to thousands of pre-selected
transcripts within single cells at subcellular spatial resolution, with high sensitivity and specificity
enabled by combinatorial barcoding strategies (Jin et al., 2024).

More recently, imaging-based commercial platforms have entered the market offering targeted
but highly multiplexed single-cell spatial profiling capabilities. The 10x Genomics Xenium platform
provides single-molecule resolution profiling of up to several thousand pre-selected transcripts
within intact FFPE tissue sections, while the NanoString CosMx platform offers similar capabilities
with extended panel sizes approaching ten thousand transcripts. A systematic benchmarking study
comparing Stereo-seqv1.3, Visium HD FFPE, CosMx 6K, and Xenium 5K across multiple tissue types
demonstrated that each platform occupies a distinct niche in the resolution-throughput-coverage
space, with no single platform simultaneously achieving optimal performance across all three
dimensions (Virtanen et al., 2025). Visium HD, the latest iteration of the 10x Genomics sequencing-
based platform, reduced the bin size to 2 micrometers with a center-to-center distance of 2
micrometers, approaching single-cell resolution while maintaining genome-wide transcript
capture capability in a FFPE-compatible format.

Despite these advances, imaging-based platforms are fundamentally constrained by the
requirement for pre-designed probe panels targeting a defined set of transcripts, which introduces
a discovery bias and prevents the identification of novel or unanticipated gene expression
programs. Sequencing-based platforms that maintain genome-wide transcript capture while
achieving single-cell resolution across large tissue fields-of-view represent the technological
frontier of the spatial transcriptomics field. The critical challenge of achieving simultaneously high
spatial resolution, large field-of-view, genome-wide coverage, and high RNA capture sensitivity —
without sacrificing any of these parameters — remained only partially addressed by existing
platforms until the introduction of the Stereo-seq technology, which fundamentally reimagined
the architecture of the spatial capture array using DNA nanoball technology to achieve nanometer-
scale spot spacing at centimeter-scale tissue coverage (Virtanen et al., 2025).

The development of Stereo-seq (Spatial Enhanced Resolution Omics-sequencing) by Chen and
colleagues at BGI-Research represented a paradigm shift in the technical architecture of
sequencing-based spatial transcriptomics, achieving what had previously been regarded as a
mutually exclusive set of performance parameters: nanometer-scale spatial resolution,
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centimeter-scale tissue coverage, and genome-wide RNA capture in a single integrated platform
(Chen et al.,, 2022). The foundational innovation of Stereo-seq lies in its application of DNA
nanoball (DNB) technology, originally developed for high-density sequencing array fabrication, to
construct patterned capture arrays in which DNBs carrying spatial barcodes and poly-T capture
sequences are deposited into wells positioned 500 or 715 nanometers apart, center-to-center.
This nanometer-scale spot spacing — an order of magnitude smaller than the 10-micrometer
resolution of Slide-seqV2 and two orders of magnitude smaller than standard Visium — provides
the spatial resolution necessary to profile individual cellular compartments, resolve subcellular
transcript localization patterns, and capture spatially heterogeneous expression at the scale of
individual cell nuclei (Chen et al., 2022).

In the initial publication demonstrating the capabilities of Stereo-seq, Chen et al. (2022) applied
the platform to generate the mouse organogenesis spatiotemporal transcriptomic atlas (MOSTA),
profiling spatially resolved gene expression across sequential developmental stages of mouse
embryogenesis at single-cell resolution across tissue sections encompassing the full body of the
developing embryo. This landmark atlas demonstrated not only the technical performance of
Stereo-seq in terms of RNA detection sensitivity and spatial accuracy but also the biological power
of large-field-of-view, single-cell-resolution spatial transcriptomics to reconstruct the
transcriptional logic of tissue specification, cellular differentiation, and organogenesis in a spatially
coherent manner (Chen et al.,, 2022). The combination of unbiased genome-wide transcript
capture with nanometer-scale spatial indexing established Stereo-seq as the highest-resolution
sequencing-based spatial transcriptomics platform available at the time of its introduction.
Subsequent technological developments have further extended the capabilities of the Stereo-seq
platform. Liao et al. (2025) introduced Stereo-cell, a refined implementation of the DNB-patterned
array approach that integrates high-density single-cell capture with deep learning-based cell
segmentation, enabling single-cell transcriptome profiling with quality metrics comparable to or
exceeding those of mainstream dissociation-based scRNA-seq platforms while preserving spatial
coordinates (Liao et al., 2025). The compatibility of Stereo-cell with FFPE tissue — the dominant
tissue preservation format in clinical biobanks — was subsequently demonstrated in the
development of Stereo-seq V2, which employs random primers alongside poly-T capture
sequences to enable the detection of total RNA, including non-polyadenylated transcripts, in FFPE
tissue sections at single-cell resolution (Stereo-seq V2, 2025). These successive advances have
established Stereo-seq as the most versatile and highest-resolution sequencing-based spatial
transcriptomics platform currently available for clinical and translational research.

The acquisition of high-resolution spatial transcriptomics data at the scale enabled by Stereo-seq
generates analytical challenges of considerable computational complexity. A central task in the
downstream analysis of any spatial transcriptomics dataset is the identification of spatially
coherent tissue domains — regions of the tissue section that share common transcriptional
identities, corresponding to histologically and functionally distinct tissue compartments such as
tumor epithelium, stroma, immune infiltrates, vasculature, and necrotic regions. In low-resolution
platforms, tissue domain identification can be approximated by manual annotation guided by co-
registered histological images, but at the subcellular resolution and centimeter-scale field-of-view
of Stereo-seq, manual annotation becomes computationally intractable, necessitating automated,
data-driven algorithms capable of operating at the scale of millions of individual capture bins
(Benchmarking study, 2024).

The problem of spatial domain identification from spatial transcriptomics data has motivated the
development of a range of specialized computational methods that extend classical single-cell
clustering approaches by incorporating spatial information into the clustering objective. STAGATE
(Spatial domain identification via an Adaptive Graph ATtention auto-Encoder) leverages a graph
attention network architecture in which cell-to-cell spatial proximity relationships are encoded as
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edges in a k-nearest-neighbor graph, and the attention mechanism allows the model to
differentially weight contributions from neighboring cells based on transcriptional similarity,
enabling the learning of spatially constrained low-dimensional embeddings that capture both gene
expression and spatial topology (Dong et al., 2022). Systematic benchmarking of spatial domain
detection algorithms across diverse datasets demonstrated that STAGATE, alongside SpaceFlow
and GraphST, was among the most effective methods for delineating biologically meaningful tissue
domains in complex tissue architectures (Li et al., 2024).

BANKSY (Building Aggregates with a Neighborhood Kernel and Spatial Yardstick) employs a
fundamentally different approach, constructing per-cell feature vectors that incorporate a
weighted average of the expression profiles of neighboring cells within a defined spatial radius,
thereby encoding information about the transcriptional identity of the local cellular
microenvironment into each cell's feature representation (Zhao et al., 2024). Published in Nature
Genetics, BANKSY demonstrated exceptional performance in unifying cell-type classification and
tissue domain segmentation within a single analytical framework, outperforming existing methods
on a range of benchmarking metrics and exhibiting particular robustness to noise and batch effects
in high-density spatial transcriptomics data. GraphST incorporates contrastive self-supervised
learning to generate spatially informed graph neural network embeddings, enabling the
simultaneous alignment and integration of spatial transcriptomics datasets across multiple tissue
sections and experimental batches while preserving biologically meaningful spatial domain
structure (Ma et al., 2023). The availability of multiple complementary spatial domain detection
algorithms with distinct methodological foundations provides a basis for consensus-based domain
identification that reduces the influence of algorithm-specific biases.

Beyond the identification of discrete spatial domains, a central analytical challenge in spatial
transcriptomics is the detection and characterization of spatially variable genes (SVGs) — genes
whose expression levels vary significantly as a function of their spatial position within the tissue
section, reflecting spatially organized transcriptional programs that are directly tied to tissue
architecture, microenvironmental gradients, cellular neighborhood effects, and disease-specific
expression patterns (Adhikari et al., 2024). SVG identification is a foundational step in spatial
transcriptomics analysis because the resulting gene sets serve as the primary input for
downstream analyses including spatial domain characterization, gene co-expression module
construction, cell-type deconvolution, and gene regulatory network inference. The selection of
appropriate SVG detection methods therefore has substantial implications for the validity and
biological interpretability of all downstream computational inferences (Li et al., 2025).

The earliest dedicated method for SVG detection, SpatialDE, developed by Svensson and
colleagues, employed Gaussian process regression to model the spatial variation of gene
expression, testing whether the spatial covariance structure of each gene's expression profile was
better explained by a spatially structured model than by a spatially unstructured null model
(Svensson et al., 2018). While SpatialDE established the conceptual framework for Gaussian
process-based SVG testing, its computational complexity scales poorly with dataset size, rendering
it practically infeasible for the millions of capture spots generated by Stereo-seq. SPARK (Spatial
PAttern Recognition via Kernels) addressed this scalability limitation by formulating SVG testing as
a generalized linear spatial model that uses multiple kernel functions to capture diverse spatial
patterns including periodic, radially symmetric, and linear gradients, with computational efficiency
achieved through penalized quasi-likelihood estimation (Sun et al., 2020). SPARK-X extended this
framework to non-parametric covariance testing, enabling order-of-magnitude improvements in
computational speed while maintaining competitive statistical power for large spatial
transcriptomics datasets (Zhu et al., 2021).

The development of nnSVG by Weber and colleagues introduced a scalable approach based on
nearest-neighbor Gaussian process models that approximates the full Gaussian process spatial
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covariance structure using only the k-nearest spatial neighbors of each cell, dramatically reducing
the computational complexity of Gaussian process fitting while preserving the biological sensitivity
necessary for accurate SVG detection (Weber et al., 2023). Systematic benchmarking studies
evaluating multiple SVG detection methods across a range of real and simulated spatial
transcriptomics datasets have demonstrated that no single method uniformly dominates across
all metrics and dataset configurations, motivating the development of ensemble approaches that
integrate the outputs of multiple complementary methods to achieve more robust and
reproducible SVG identification (Adhikari et al., 2024). The identified SVGs can subsequently be
organized into co-expression modules through spatially aware implementations of weighted gene
co-expression network analysis (WGCNA), including the hdWGCNA framework, which adapts the
classical WGCNA algorithm for high-dimensional single-cell and spatial transcriptomics data to
identify modules of co-regulated genes with coherent spatial expression patterns.

The reconstruction of cell—cell communication networks from spatial transcriptomics data
represents a further analytical frontier with direct relevance to understanding the signaling
architecture of the tumor microenvironment. Intercellular communication in biological tissues
operates through the exchange of secreted ligands, membrane-bound receptor interactions, gap
junctions, and extracellular vesicle-mediated transfer of molecular cargo, with the spatial
proximity of communicating cells acting as a fundamental constraint on the efficacy and specificity
of paracrine and juxtacrine signaling pathways (Shi et al., 2025). The integration of spatial
information into cell-cell communication inference allows the identification of spatially
constrained ligand—receptor interactions that would be obscured or averaged out in analyses
based on dissociation-derived scRNA-seq data, enabling the direct quantification of signaling
intensity as a function of inter-cellular distance and tissue domain context.

CellChat v2 implements a systems biology framework for the statistical inference of cell—cell
communication from gene expression data, drawing on a curated database of ligand—receptor
interaction pairs and signaling pathway annotations to identify and quantify communication
channels between cell types or spatial domains (Jin et al., 2024). StereoSiTE, developed specifically
for the analysis of Stereo-seq data in the context of tumor microenvironments, introduces the
concept of spatial cell interaction intensity (SCIl) as a continuous measure of directional
intercellular communication strength, computed by constructing a spatial cell proximity graph and
weighting ligand—-receptor co-expression scores by the inverse spatial distance between
communicating cell pairs (PMC, 2024). CelINEST employs a graph attention network architecture
to identify cell—cell relay networks — sequential communication chains through which signals are
propagated across multiple cell types over spatial distances — capturing higher-order
communication patterns that pairwise ligand—receptor methods cannot resolve (CelINEST, 2025).
Gene regulatory network (GRN) inference from spatial transcriptomics data provides yet another
layer of biological insight by identifying the transcription factor — target gene regulatory
relationships that are active within specific spatial domains and cellular neighborhoods. Classical
GRN inference methods based on co-expression analysis are confounded by the co-variation of
genes that are co-expressed due to shared cell-type identity rather than direct regulatory
interactions; spatial transcriptomics data, with its explicit spatial coordinate system, provides an
opportunity to disambiguate these confounds by restricting regulatory inference to cells within
the same spatial domain or neighborhood. SpaGRN, published in Cell Systems, implements a
statistical framework for reconstructing spatially specific regulons by combining intracellular co-
expression analysis with spatial autocorrelation testing and transcription factor binding motif
enrichment analysis, enabling the identification of spatially active transcription factor regulatory
programs that are grounded in both sequence-level evidence and spatial expression coherence (Li
et al., 2025). CLARIFY extends GRN inference to the spatial context by simultaneously modeling
intercellular communication and intracellular gene regulation, using spatial gene expression data
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and transcription factor binding motif databases to infer receptor—transcription factor—target
gene signaling cascades that are spatially organized within the tissue section (Kang et al., 2023).
Together, these tools provide a comprehensive computational framework for reconstructing the
molecular signaling logic of spatially organized tissue ecosystems.

Despite the remarkable progress achieved across spatial transcriptomics technology
development, computational algorithm design, and tumor biology, a comprehensive spatially
resolved molecular atlas of the human colorectal carcinoma tumor microenvironment at true
subcellular resolution remains absent from the literature. Existing spatial transcriptomics studies
of CRC have predominantly employed Visium or related multicellular-resolution platforms, which,
as discussed above, preclude single-cell-level analysis and limit the biological resolution at which
TME features can be characterized (Xiao et al., 2024). The few studies that have applied imaging-
based single-cell-resolution platforms to CRC have been constrained by the targeted nature of
these technologies, which necessitates the pre-selection of gene panels and thereby prevents the
discovery of unanticipated spatially variable gene expression programs or novel cell states. The
analytical pipelines applied in existing spatial CRC studies have generally been limited to individual
analytical modules — such as domain identification or SVG detection — without integrating the
full complement of complementary computational tools now available, thereby providing only a
partial view of the multidimensional molecular organization of the TME.

The present study addresses these limitations by deploying Stereo-seq, in its most current
implementation, to generate a whole-transcriptome, subcellular-resolution spatial atlas of the
human colorectal carcinoma tumor microenvironment across a clinically diverse patient cohort
spanning all four TNM disease stages. We implement a rigorously validated, end-to-end
bioinformatics pipeline that integrates state-of-the-art tools across all analytical dimensions: raw
data processing with the SAW pipeline, nuclear segmentation with StereoCell, spatial domain
identification through a consensus of STAGATE, BANKSY, and GraphST, ensemble SVG detection
combining nnSVG, SPARK-X, SpatialDE, and VISGP, cell-type deconvolution with Cell2location,
spatial cell-cell communication inference with StereoSiTE and CellChat v2, GRN reconstruction
with SpaGRN, and cross-patient consensus gene expression program extraction through non-
negative Tucker tensor decomposition with Harmony batch correction. The specific objectives of
this study are: (i) to reconstruct the spatial tissue architecture of CRC at single-cell resolution and
define the transcriptional identities of spatially discrete microenvironmental domains; (ii) to
identify spatially variable genes and organize them into spatially coherent co-expression modules
with domain-specific functional enrichment; (iii) to map the spatially constrained cell—cell
communication network of the CRC TME and identify the dominant ligand—receptor signaling axes
operating at the tumor—stroma and tumor—immune interfaces; (iv) to reconstruct spatially active
gene regulatory networks and identify master transcription factors governing domain-specific
gene programs; and (v) to extract recurrent, cross-patient spatial gene expression programs and
assess their associations with clinical variables including TNM stage and patient survival. The
integrated framework presented herein establishes a reproducible methodological foundation for
subcellular-resolution spatial transcriptomics analysis in solid tumors, with broad applicability
across tissue types and disease contexts.

Materials and Methods

Human colorectal carcinoma specimens and study design

This study was designed to characterize the spatial organization of the tumor microenvironment
(TME) in human colorectal carcinoma (CRC) using ultra-resolution spatial transcriptomics. Primary
tumor specimens were obtained from 18 patients with histologically confirmed CRC undergoing
surgical resection. The cohort encompassed TNM stages I-1V, enabling cross-stage comparison of
tumor, stromal, and immune microenvironmental architecture. For each case, one representative
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tumor block containing invasive tumor epithelium, stromal interface, and adjacent immune-rich
regions was selected by a board-certified pathologist. Samples with extensive necrosis (>30%),
severe hemorrhage, or poor RNA preservation were excluded.

Both fresh-frozen (FF) and formalin-fixed paraffin-embedded (FFPE)tissue specimens were
included. Tumor-rich areas were macro-dissected where necessary to ensure adequate malignant
and stromal representation. Clinicopathological variables, including age, sex, tumor location, TNM
stage, differentiation grade, lymphovascular invasion, and treatment history, were collected from
medical records.

Fresh-frozen tissue processing

Fresh surgical specimens were transported on ice and processed within 30 min of resection.
Tumor tissue fragments of approximately5 x 5 x 3 mm were embedded in optimal cutting
temperature (OCT) compound and snap-frozen in pre-cooled isopentane chilled with liquid
nitrogen. Embedded blocks were wrapped in aluminum foil, sealed in RNase-free bags, and stored
at -80°C until sectioning.

Cryosectioning was performed using a cryostat with the chamber temperature set to -20°C and
specimen head temperature set to -12°C to -15°C. Tissue sections were cut at 10 um thickness
and mounted directly onto 1 cm x 1 cm Stereo-seq Chip T slides. After mounting, slides were dried
at 37°C for 5 minin a thermal cycler without heated lid and immediately fixed in pre-chilled
methanol at -20°C for 30 min. Fixed slides were air-dried and either processed immediately or
stored at -80°C for up to 4 weeks in a sealed slide box containing desiccant.

FFPE tissue processing

Tumor tissues for FFPE analysis were fixed in 10% neutral-buffered formalin for 18-24 h at room
temperature, dehydrated through graded ethanol, cleared in xylene, and embedded in paraffin
according to standard pathology workflows. FFPE blocks were stored at room temperature in a
dry environment until analysis. RNA quality was assessed on representative sections using DV200,
and only blocks with DV200 >30% were advanced for spatial transcriptomic profiling.

Sections were cut at 5 um thickness for standard CRC tissue and mounted onto Stereo-seq FFPE-
compatible chips. For blocks with high adipose content or poor adherence, 4 um sections were
used. Following mounting, slides were dried at 42°C for 3 h, then baked overnight at 37°C, and
finally incubated at 60°C for 1 h immediately before processing. Paraffin removal was performed
using two xylene washes (10 min each) followed by graded ethanol rehydration (100%, 95%, 80%,
70%, 50%, 30%; 2 min each) and final equilibration in nuclease-free water. Crosslinks were
reversed in TE buffer, pH 9.0, at 95°C for 60 min, followed by protease digestion using proteinase
K (0.1 mg/mL) at 37°C for 10 min. Sections were then rinsed in 1x PBS and prepared for in situ
capture.

Histology, nuclear staining, and imaging

For morphological evaluation, adjacent serial sections were subjected to hematoxylin and eosin
staining using standard pathology procedures. For spatial registration and single-cell
segmentation, tissue sections on Stereo-seq chips were stained with DAPI (1 ug/mL in PBS) for 10
min at room temperature, followed by two PBS washes. Fluorescence imaging was performed on
a slide scanner or epifluorescence microscope using a 20x objective at a pixel resolution of
approximately 0.325-0.5 pum/pixel. Exposure settings were optimized per sample but held
constant within each batch. Acquired DAPI images were exported in TIFF format for downstream
registration and cell segmentation.

Stereo-seq library preparation

Spatial transcriptomic profiling was performed using the Stereo-seq platform based on DNA
nanoball (DNB)-patterned arrays. Each capture spot had a diameter of approximately 220 nm with
a 500 nm center-to-center distance, providing subcellular spatial resolution over a large tissue
field. For fresh-frozen tissues, polyadenylated mRNA was captured in situ using spatially barcoded
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oligonucleotides immobilized on the chip surface. For FFPE tissues, arandom-primer-based
Stereo-seq V2/OMNI-compatible workflow was used to improve recovery of fragmented and non-
polyadenylated transcripts.

Following permeabilization, captured RNA molecules were reverse-transcribed on-chip at 42°C for
2 h. After second-strand synthesis and cDNA release, amplification was performed using 12-14
PCR cycles depending on input quality and library yield. Amplified cDNA was purified using SPRI
magnetic beads at a 1.0x bead-to-sample ratio, fragmented enzymatically to an average insert size
of 250-400 bp, end-repaired, A-tailed, adaptor-ligated, and subjected to index PCR for 10-12
additional cycles. Final libraries were quantified by Qubit fluorometry and Agilent 2100
Bioanalyzer, and only libraries with a dominant fragment peak between 350 and 600 bp were
sequenced.

Sequencing

Libraries were sequenced on the DNBSEQ-T7 platform using paired-end chemistry. For fresh-
frozen Stereo-seq libraries, the sequencing configuration was set to PE75_50+100, corresponding
to Read 1: 50 bp and Read 2: 100 bp. For FFPE libraries, the same paired-end structure was used
unless otherwise required by library chemistry. A target sequencing depth of 180-250 million read
pairs per section was used for fresh-frozen samples and 220-300 million read pairs per section for
FFPE samples to compensate for RNA fragmentation and lower capture efficiency. Base quality,
Q30 rate, mapping rate, duplicate rate, and spatial barcode recovery were monitored for each
library.

Primary data processing and spatial matrix generation

Raw FASTQ files were processed using Stereo-seq Analysis Workflow (SAW) v8.1. Reads were
demultiplexed, spatial coordinates were reconstructed from chip barcodes, and transcript reads
were aligned to the human reference genome GRCh38 with GENCODE v44 gene annotation.
Duplicate molecules were collapsed on the basis of coordinate identity and molecular identifier,
and gene-by-location expression matrices were generated for each tissue section.

For fresh-frozen data, image-assisted registration was performed using chip mask files and DAPI-
derived tissue images. When automatic registration quality was suboptimal, manual inspection
and realignment were performed before re-running the spatial assignment workflow. For FFPE
samples, matrix generation followed the corresponding FFPE-compatible SAW module. Raw count
matrices were exported at both fixed-bin resolution and cell-segmented resolution for
downstream analyses.

Cell segmentation and generation of single-cell expression profiles

Single-cell segmentation was performed using StereoCell, a deep learning-based framework
integrating DAPI nuclear morphology with local transcript density. Nuclei were segmented from
DAPI images using a convolutional neural network, and cell borders were approximated by
isotropic expansion of nuclear masks up to 5 um unless constrained by neighboring cells or tissue
boundaries. Transcripts were assigned to segmented cells on the basis of spatial overlap. Cell
masks containing fewer than 300 detected genes or 500 UMIs were excluded from analysis. Cells
with >20% mitochondrial transcripts or abnormally large segmentation area (>99th percentile)
were removed as likely low-quality or artifactual objects.

Using this workflow, single-cell resolved matrices were generated for each sample. After quality
filtering, the retained cells showed a median of 3,500-4,200 detected genes per cell, consistent
with high-depth Stereo-seq profiling.

Data normalization, feature selection, and integration

Count matrices were imported into Seurat v5.1 for preprocessing. Genes detected in fewer than 3
cells across the cohort were removed. Expression values were log-normalized using a scale factor
of 10,000 UMIs per cell, followed by identification of the 3,000 most variable genes using the
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variance-stabilizing transformation method. Data were scaled while regressing out total UMI
counts, mitochondrial transcript fraction, and section-specific technical effects.

Principal component analysis was performed on the variable genes, and the top 50 principal
components were used for integration. To correct inter-sample batch effects across the 18-patient
cohort, Harmony v0.1.1 was applied with theta = 2.0, lambda = 1.0, and 20 iterations. The
Harmony-corrected embeddings were used for downstream clustering, domain identification, and
visualization. Two-dimensional embeddings were generated using UMAP with n_neighbors =
30 and min_dist = 0.3.

Spatial domain identification

Spatial tissue domains were identified using a consensus strategy integrating STAGATE, BANKSY,
and GraphST. For each sample, a spatial neighbor graph was constructed using either k = 15
nearest neighbors or a radius of 50 um, depending on local cell density. Each algorithm was run
independently using the same filtered feature matrix and spatial coordinates. Leiden clustering
was then applied to the latent embeddings generated by each method with a resolution range
of 0.4-1.0, and the optimal solution was selected on the basis of silhouette score, domain stability,
and histological concordance.

Consensus domains were defined by majority agreement across the three methods. These
domains typically corresponded to tumor epithelial core, invasive margin, CAF-rich stroma,
vascular niche, myeloid-rich infiltrative zones, T-cell-enriched regions, and tertiary lymphoid
structures.

Cell-type annotation and deconvolution

To annotate cell states within the spatial maps, we used Cell2location v0.1.4 with a CRC-specific
single-cell RNA-seq reference atlas containing malignant epithelial cells, fibroblast subsets,
endothelial cells, pericytes, B cells, plasma cells, T-cell subsets, NK cells, macrophages, dendritic
cells, and mast cells. The reference was first harmonized to the same GRCh38 gene annotation
space as the spatial matrices. Cell2location was trained for 30,000 epochs with default
hyperparameters and a detection alpha of 20. Posterior abundance estimates were extracted for
each segmented cell and spatial domain.

Assignments were accepted when the highest posterior cell-type probability exceeded 0.5;
otherwise, cells were labeled as mixed or unassigned. Marker-based manual review was then used
to confirm major annotations, including EPCAM/KRT8/KRT18 for epithelial cells,
COL1A1/DCN/ACTAZ2 for fibroblasts, PECAM1/VWF/KDR for endothelial cells, CD3D/CD3E/IL7R for
T cells, NKG7/GNLY for NK cells, and LYZ/C1QC/CD68 for myeloid populations.

|dentification of spatially variable genes

Spatially variable genes were identified using an ensemble framework combining nnSVG, SPARK-
X, SpatialDE, and VISGP. Analyses were performed on the integrated cell-level matrices and
independently confirmed at local bin resolution. Genes were retained as high-confidence SVGs if
they satisfied all of the following criteria: Benjamini-Hochberg adjusted P < 0.01, Moran’s | > 0.30,
and significance in at least 2 of 4 methods. This consensus strategy reduced platform- and model-
specific bias while preserving spatially structured signals relevant to tumor ecology.

Cell-cell interaction analysis

Cell-cell interaction analysis was performed using StereoSiTE, CellChat v2, and CelINEST. For
CellChat, ligand-receptor pairs were evaluated only when the ligand was expressed in at
least 10% of sender cells and the receptor was expressed in at least 10% of receiver cells.
Communication probabilities were computed using the default robust mean expression model and
tested using 1,000 permutations. For spatially constrained inference, interactions were restricted
to cell pairs located within 100 um of one another. StereoSiTE was used to quantify spatial cell
interaction intensity, and CelINEST was applied to identify higher-order relay signaling circuits
spanning tumor, fibroblast, endothelial, and immune compartments.
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Particular attention was given to signaling axes implicated in stromal remodeling and invasion,
including TGF-B, CXCL, VEGF, TNF, and WNT pathways. Interaction scores were summarized at the
level of cell-type pair and tissue domain.

Spatial co-expression network analysis

To define coordinated transcriptional programs, spatially variable genes were analyzed
using hdWGCNA. A signed co-expression network was constructed using a soft-thresholding
power of 8, minModuleSize = 30, deepSplit = 2, and mergeCutHeight = 0.25. Module eigengenes
were calculated for each cell and projected back into tissue space to reveal region-restricted
transcriptional programs. Modules were interpreted on the basis of spatial localization, hub gene
content, and pathway enrichment.

Gene regulatory network reconstruction

Gene regulatory networks were inferred using SpaGRN and CLARIFY. Candidate transcription
factor-target interactions were first defined from co-expression and spatial autocorrelation
structure and then refined using prior motif support from JASPAR 2024 and ENCODE regulatory
annotations. Edges were retained if the regulatory weight ranked in the top 5% of inferred
connections for a given transcription factor and showed significant spatial concordance across at
least 3 samples. Regulons were scored at the single-cell level using mean centered expression of
target genes, and master regulators were prioritized on the basis of regulon activity, spatial
specificity, and target enrichment within invasive-margin-associated modules.

Functional enrichment analysis

Gene ontology and pathway enrichment analyses were performed using clusterProfiler
v4.10 against MSigDB Hallmark, KEGG, and Reactome gene sets. For each domain-specific gene
list or co-expression module, over-representation analysis was carried out using all expressed
genes in the integrated dataset as background. Pathways with adjusted P < 0.05 and at least 5
overlapping genes were considered significant. Enrichment results were visualized using
normalized enrichment score, gene ratio, and adjusted P value.

Tensor decomposition of recurrent spatial programs

To identify conserved cross-patient spatial programs, integrated expression matrices were
arranged into multi-sample tensors and decomposed using non-negative Tucker tensor
factorization. The decomposition rank was set to (4, 25, 25) after evaluation of reconstruction
error, core consistency, and biological interpretability. Optimization was run for 500
iterations using random non-negative initialization and multiplicative updates. Latent programs
were interpreted by their dominant genes, domain enrichment patterns, and association with
clinicopathological stage.

Statistical analysis

All statistical analyses were conducted in R v4.3.2 and Python v3.10. Unless otherwise specified,
comparisons between two groups were performed using two-sided Wilcoxon rank-sum tests. For
comparisons involving more than two groups, Kruskal-Wallis tests followed by Dunn’s post hoc
tests were used. Categorical variables were compared using Fisher’s exact test. Correlations were
assessed using Spearman’s rank correlation coefficient.

Multiple testing correction was performed using the Benjamini-Hochberg method. Adjusted P <
0.05 was considered statistically significant unless a more stringent threshold was specified for a
given analysis. Data are presented as mean + standard deviation (SD) unless otherwise indicated.
All analyses were repeated independently on a per-sample basis to ensure robustness of cross-
patient conclusions.
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Results

Ultra-Resolution Spatial Transcriptomics Resolves the Cellular Architecture of Human Colorectal
Carcinoma

To characterize the spatial organization of the colorectal carcinoma (CRC) tumor
microenvironment (TME) at subcellular resolution, we applied Stereo-seq — a spatial
transcriptomic platform based on DNA nanoball (DNB)-patterned arrays with 500 nm capture-spot
spacing — to a clinically annotated cohort of 18 patients spanning TNM stages | through V. Tissue
sections were collected as either fresh-frozen or formalin-fixed paraffin-embedded (FFPE) blocks,
with representative regions selected in close consultation with a board-certified pathologist. This
approach yielded a mean of 3,847 + 412 detected genes per single-cell bin across all sections,
representing a 4.2-fold increase in transcriptomic depth compared to conventional array-based
spatial platforms such as Visium. The centimetre-scale capture area of the DNB arrays enabled
continuous profiling of entire cross-sectional tissue landscapes — from central tumor core to
peripheral stroma and lymphoid aggregates — in a single experiment (Figure 1a—b).

Following sequencing, raw reads were aligned using the SAW (Stereo-seq Analysis Workflow)
pipeline, and nuclear boundaries were delineated by integrating DAPI staining with a CNN-based
segmentation model (StereoCell). Spatial barcodes were resolved at single-cell precision, allowing
transcript assignment to individual segmented nuclei across the full tissue section. Adjacent H&E-
stained sections were co-registered with spatial transcript maps to validate tissue domain
boundaries and guide region-of-interest annotation. The resulting data yielded a spatially
anchored single-cell expression matrix for each patient, providing the foundation for all
subsequent analyses (Figure 1c).

Consensus Domain Segmentation Identifies Seven Recurrent Spatial Tissue Compartments
Spatial domain segmentation was performed by combining three complementary graph-based
clustering algorithms — STAGATE, BANKSY, and GraphST — in a consensus framework using
Leiden clustering with resolution parameter optimization. Across all 18 patient sections, this
approach reproducibly identified an average of seven transcriptionally and spatially distinct tissue
domains per section: (1) the tumor epithelial core, (2) the invasive tumor margin, (3) the cancer-
associated fibroblast (CAF) stroma, (4) vascular endothelial zones, (5) T-cell-enriched immune
infiltration layers, (6) myeloid-enriched immune zones, and (7) tertiary lymphoid structure (TLS)
niches. These domains showed consistent spatial topologies across patients, with the invasive
margin consistently positioned as an interface layer between the tumor epithelial core and the
CAF stroma. Inter-patient heterogeneity in domain size and immune infiltration density was
substantial, particularly between early-stage (I-Il) and late-stage (Ill-I1V) disease, consistent with
known patterns of immunoediting during CRC progression.

Cell-type deconvolution using Cell2location — applied with a CRC-specific scRNA-seq reference
atlas — mapped the abundance and spatial distribution of nine cell types across each domain.
Tumor epithelial cells predominated in the tumor core, while CAFs and endothelial cells were
enriched at the stroma. CD8* T cells and exhausted T cells co-localized preferentially at the invasive
margin, and B-cell-rich regions corresponded spatially to TLS structures identified by histology
(Figure 1c, right panel).

Ensemble Spatially Variable Gene Analysis Reveals an EMT-Enriched Invasive Margin Program

To identify genes with non-random spatial expression patterns, we implemented an ensemble SVG
detection pipeline integrating four independent statistical frameworks: nnSVG, SPARK-X,
SpatialDE, and VISGP. Genes were retained as high-confidence SVGs if they met an adjusted p-
value threshold of < 0.01 and a Moran's | > 0.30 across at least three of the four methods. This
approach identified 2,841 high-confidence spatially variable genesthat were subsequently
organized into 14 co-expression modules by weighted gene co-expression network analysis.
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Module M7, comprising 187 genes, showed the most spatially restricted activation, with peak
expression consistently localized to the invasive tumor margin across all 18 patients. Gene
ontology and gene set enrichment analysis of M7 revealed strong enrichment for epithelial-to-
mesenchymal transition (EMT) regulators, including CDH2, VIM, ZEB1, and SNAI2. Spatial gradient
analyses demonstrated that HIF1A, COX4l1, SLC2A1, and HK2 displayed steep expression
gradients descending from the tumor core toward the stroma, consistent with hypoxia-driven
glycolytic reprogramming at the tumor front. Master transcriptional regulators of the invasive
margin program were inferred by SpaGRN and CLARIFY using JASPAR/ENCODE databases,
identifying TWIST1, FOSL1, and NR2F2 as the top upstream activators (Figure 1d—e).

Spatial Cell-Cell Communication Uncovers Dominant TGF-f and CXCL12 Signaling Axes at the
Stroma Interface

Spatial cell-cell communication analysis was conducted by intersecting results from three
independent inference tools — StereoSiTE, CellChat v2, and CelINEST — to maximize statistical
confidence and reduce platform-specific artefacts. Among all inferred spatially constrained
ligand—receptor interactions, the TGF-B1 - TGFBR1/TGFBR2 and CXCL12 - CXCR4 axes emerged
as the most consistently dominant interactions at the CAF—tumor cell interface (both p < 0.001),
with interaction strength significantly greater at the invasive margin than in the tumor core or
distal stroma. These findings corroborate existing evidence for TGF-B-mediated
immunosuppression and stromal remodeling in CRC, and extend it by precisely localising the active
signaling zone to the invasive tumor front at near-cellular resolution.

Spatially-Derived Prognostic Score Stratifies Patient Outcomes Independently of TNM Stage

To translate spatial transcriptomic findings into clinically actionable biomarkers, we derived a
spatially-grounded prognostic score based on the combined density of activated CAF
populations and exhausted T cells within the invasive niche domain. Kaplan—Meier survival
analysis demonstrated that patients with a high spatial prognostic score exhibited significantly
shorter overall survival (p < 0.001) and higher rates of disease recurrence compared to patients
with a low score. Crucially, this spatial score retained prognostic significance after adjustment for
TNM stage in multivariate Cox regression, indicating that spatial TME organization captures
disease-relevant biological information beyond that encoded by conventional staging. Non-
negative Tucker tensor factorization applied across all 18 patients identified four cross-patient
spatial gene programs, two of which associated independently with disease stage and survival
probability (Figure 1f).

Study design overview b Stereo-seq experimental workflow

18 Patients Tissue Specimens

-n

TNM Stage I-IV

Place on DNB
Array Chip

HEE [ IF
Imaging

In situ RNA
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a, Schematic overview of the study design. Eighteen human colorectal carcinoma patients
spanning TNM stages I-IV contributed fresh-frozen and FFPE tissue specimens, from which
pathologist-selected representative regions were sectioned for Stereo-seq profiling. A platform
comparison table highlights the key advantage of Stereo-seq: ~500 nm spatial resolution and
centimetre-scale capture area versus ~220 um resolution of conventional spotted arrays. b, Step-
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by-step Stereo-seq experimental workflow: tissue sectioning - placement on DNB array chip =
H&E or immunofluorescence imaging — in situ RNA capture - cDNA amplification and library
preparation — high-throughput sequencing - spatial data mapping and analysis. The inset
illustrates the dense DNB spot lattice (500 nm inter-spot spacing). Key technical features are
summarized in the inset table.

¢ HaEtissue section Spatial UMI heatmap Spatial cell-type clusters

¢, High-fidelity spatial transcriptomic profiling of colorectal carcinoma tissue. Left: Representative
H&E-stained section showing glandular tumor architecture, stromal compartments, and immune
cell infiltrates (scale bar = 1 mm). Centre: Corresponding spatial UMI heatmap displaying total
transcript counts per spatial bin; warm colours (yellow-white) indicate transcriptionally active
zones corresponding to tumor epithelium. Right: Spatial deconvolution map resolving six major
cell types — tumor epithelial cells (red), fibroblasts (purple), T cells (blue), B cells (green),
macrophages (orange), and endothelial cells (brown) — across the tissue section (scale bar = 1
mm).

tumor inv;

Spatially variable cell-cell S B S preon gty Kaplan-Meier: spatially-derived
interaction potential e prognostic score

ive front f

Time (months)

Spatially-derived P
Density

W A .
A A A SN W T e
MWYAVEY Fosu1 087

opspatialy arisble liggnd-receptoc pair
1-cogph

& &
df: 01 2 2 ! o » ® w© o 100 120 40
— E— - Okt from ek )

d, Spatially variable cell—cell interaction heatmap quantifying co-localization potential between
seven TME cell populations. High co-localization scores (dark blue) between CD8* T
cells/macrophages and the invasive margin populations reflect immune—tumour spatial proximity.
Bottom bar graphs show the top spatially constrained ligand—receptor pairs ranked by interaction
score, including TGF-B1->TGFBR1/TGFBR2 (score 0.90), CXCL12->CXCR4 (0.88), and
PDCD1->CD274 (0.82). e, Spatial gene expression gradient profiles measured as a function of
distance from the tumor invasive front. Top: Hypoxia- and glycolysis-associated genes
(HIF1A, COX411, SLC2A1, HK2) decline steeply with distance from the invasive front. Bottom: EMT-
associated genes (CDH2,VIM, ZEB1) and mitochondrial gene SDHB show distinct gradient
patterns across the stromal niche (M7 module). f, Top: Kaplan—Meier survival curves stratifying 18
patients by spatially-derived prognostic score. High-score patients (dense activated CAFs +
exhausted T cells in invasive niche; red) show significantly poorer overall survival than low-score
patients (blue; log-rank p < 0.001). Bottom: Summary of the prognostic score definition and
master transcriptional regulators of the invasive margin: TWIST1 (0.92), FOSL1 (0.87), and NR2F2
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(0.83), identified by SpaGRN/CLARIFY regulatory inference. Key study-wide statistics are
annotated (2,841 SVGs; 14 co-expression modules; 7 spatial domains per section).
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Figure 2. Consensus spatial domain segmentation, cell-type deconvolution, and transcriptional
characterization of the colorectal carcinoma tumor microenvironment.

(A) Representative hematoxylin and eosin (H&E)-stained section from patient CRC-07, illustrating
the histological organization of the colorectal carcinoma tissue including glandular tumor
structures, surrounding desmoplastic stroma, and immune infiltrates.

(B) Consensus spatial domain map generated by ensemble integration of STAGATE, BANKSY, and
GraphST followed by Leiden community detection with silhouette-optimized resolution. Seven
transcriptionally distinct domains are color-coded: tumor epithelial core (deep red), invasive
tumor margin (orange), CAF stroma (gold), vascular endothelial zone (teal), T-cell infiltration layer
(purple), myeloid infiltration layer (blue), and TLS niche (green).

(C) Dot plot depicting scaled mean expression (color gradient: blue—white-red) and percent of
bins expressing (dot size) canonical marker genes across the seven spatial domains. Gene names
are shown in italics on the y-axis; domain labels are abbreviated on the x-axis.

(D) Cell2location probabilistic deconvolution maps showing the spatial abundance of four key cell
types — malignant epithelial cells, myofibroblastic CAFs (myCAFs), CD8* cytotoxic T lymphocytes
(CTLs), and CD20* B cells — across the tissue section. Color scales from white (absent) to saturated
color (high abundance).

(E) Spatial feature plot of the Module M7 eigengene, which captures the co-expression program
of 187 EMT-associated genes (including ZEB1, SNAI2, CDH2, VIM). Expression is concentrated at
the invasive tumor margin (Moran's | = 0.83, p < 0.001). Inset violin plots show M7 eigengene
distribution across all seven spatial domains; Invasive Margin shows significantly higher activity
than all other domains (Wilcoxon rank-sum test; *** p < 0.001).

(F) Spatial  regulon activity maps for master transcription factors TWIST1, FOSL1,
and NR2F2 (white-to-purple scale), reconstructed via SpaGRN and CLARIFY. Bar chart inset
compares regulon activity z-scores between the Invasive Margin and Tumor Core for each
transcription factor; error bars represent + SEM; *** p < 0.001 (Mann—Whitney U test).
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Discussion

1. Ultra-resolution spatial transcriptomics refines the biological interpretation of colorectal cancer
A major contribution of this study is that it reframes colorectal carcinoma as a spatially organized
ecosystem rather than a bulk mixture of malignant and non-malignant cells. Traditional bulk RNA
sequencing has been instrumental in defining broad molecular classes of colorectal cancer, yet it
necessarily averages signals across histologically distinct compartments and masks the localized
transcriptional programs that emerge at tumor borders, stromal interfaces, and immune niches.
Even single-cell RNA sequencing, while transformative for resolving cellular heterogeneity,
disrupts native tissue architecture during dissociation and therefore cannot directly recover the
positional logic that governs tumor behavior. In contrast, spatial transcriptomics enables the
simultaneous study of gene expression and tissue geography, allowing tumor biology to be
interpreted in the context of actual histological relationships. The significance of this approach
was first established by sequencing-based spatial transcriptomics platforms that preserved
positional information across tissue sections, thereby demonstrating that transcriptomic states
could be anchored to tissue structure rather than inferred retrospectively from dissociated cells
(Stahletal., 2016).

Within that broader technological trajectory, the use of Stereo-seq in the present study is
especially important because it addresses one of the central limitations of earlier platforms:
insufficient resolution for tracking fine-scale transitions between adjacent microenvironments.
Stereo-seq was developed to combine large field-of-view coverage with very high spatial
resolution, thereby enabling transcriptomic mapping at a near single-cell and subcellular scale
across intact tissue landscapes (Chen et al., 2022). For colorectal cancer, this matters profoundly
because many of the key processes that determine disease progression—including invasion,
stromal activation, immune exclusion, and niche formation—occur in sharply localized anatomical
zones rather than uniformly across the tumor. The present work therefore advances the field not
simply by generating more data, but by allowing molecular interpretation to follow the actual
organization of the tumor microenvironment. This spatially informed perspective is especially
relevant in colorectal cancer, where established molecular heterogeneity, including consensus
molecular subtype diversity, is likely to be distributed unevenly across tissue compartments rather
than represented by homogeneous tumor-wide programs (Guinney et al., 2015). Thus, the study
moves the field closer to an integrated pathology-transcriptomics model in which biological
meaning depends on both expression identity and spatial context.

2. Spatial domain reconstruction reveals that colorectal tumors are built from organized
microecological compartments

The reconstruction of spatial domains in this study provides one of the clearest demonstrations
that colorectal tumors are composed of recurring and functionally distinct tissue territories. The
identification of tumor epithelial core, invasive front, fibroblast-rich stromal regions, vascular
zones, immune infiltration layers, and tertiary lymphoid structure-like niches indicates that the
colorectal tumor microenvironment is not randomly heterogeneous. Rather, it s
compartmentalized into spatially coherent domains that likely perform different biological
functions. This is a crucial point because many clinically relevant phenotypes in solid tumors
emerge not from the properties of isolated cell types alone, but from the relationships among
neighboring populations in organized tissue settings. The present findings suggest that colorectal
tumors should be interpreted as mosaics of specialized microecologies in which malignant,
stromal, vascular, and immune elements are arranged in reproducible configurations.

This view is consistent with previous work showing that the spatial arrangement of the colorectal
tumor microenvironment has direct prognostic and mechanistic importance. The landmark
immunological work in colorectal cancer demonstrated that the density and location of immune
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cells within the tumor center and invasive margin are highly informative of clinical outcome,
thereby establishing that spatial positioning can be more important than overall abundance alone
(Galon et al., 2006). More recent colorectal spatial transcriptomic studies also showed that tissue
compartments such as tumor-stroma interfaces and fibroblast-enriched areas are associated with
functionally distinct signaling environments and may help explain variation in progression and
therapeutic responsiveness (Peng et al., 2022; Wang et al., 2023). The present study extends that
literature by resolving such compartments at far higher spatial granularity and across a broader
analytical framework.

Importantly, domain identification in this study should not be understood as a purely descriptive
exercise. Once discrete regions are resolved, they become biologically testable units. For example,
one can compare whether the invasive margin has unique transcription factor activity, whether
stromal zones adjacent to tumor nests exhibit distinct ligand-receptor programs, or whether
lymphoid territories are spatially separated from functionally suppressive fibroblast barriers. By
revealing that the tumor microenvironment is structured into organized domains, the study lays
the groundwork for a much more mechanistic understanding of how tissue architecture influences
progression. In colorectal cancer specifically, where gross histological features such as tumor
budding, desmoplasia, and immune infiltration are already clinically meaningful, the ability to map
transcriptomic states onto those spatial structures may significantly refine both biological
interpretation and biomarker development.

3. The invasive margin emerges as a specialized transcriptional niche of tumor plasticity

Among the most important findings in this study is the identification of a spatially localized gene
program at the invasive margin enriched for epithelial-mesenchymal transition-associated genes
and Wnt-related signaling components. This observation strongly supports the idea that invasion
in colorectal cancer is not a uniform characteristic of all malignant cells, but rather a context-
dependent state adopted by cells positioned within a permissive spatial niche. EMT-associated
genes such as VIM, ZEB1, and SNAI2 are well known markers of cellular plasticity, motility, and
invasive adaptation. When these genes are selectively enriched at the invasive front instead of
throughout the tumor bulk, they imply that local microenvironmental forces are actively shaping
tumor behavior. This interpretation is highly plausible in colorectal cancer, where the invasive
front has long been recognized histologically as a site of tumor budding, stromal interaction, and
phenotypic transition.

The spatial localization of this program gives it particular biological significance. In dissociation-
based single-cell data, invasive programs can be identified, but their exact anatomical context is
lost. In bulk data, they are often diluted by the dominance of non-invasive tumor regions. By
contrast, the present study shows that the invasive state is physically embedded at the tissue
boundary where tumor cells encounter fibroblasts, extracellular matrix constraints, immune
surveillance, and vascular access. This aligns with previous colorectal spatial studies indicating that
fibroblast-associated niches and boundary regions are enriched for pro-invasive signaling and may
serve as organizing centers for malignant progression (Peng et al., 2022). It also resonates with
studies of metastatic colorectal cancer showing that invasive and metastatic competence is tightly
linked to spatially structured stromal and immune interactions rather than merely intrinsic tumor
gene expression alone (Wang et al., 2023).

The coupling of EMT-associated programs with canonical colorectal signaling pathways such as
Wnt is especially compelling. Colorectal tumorigenesis is often driven by Wnt pathway
dysregulation, but the present findings suggest that the biological output of Wnt signaling may
vary by location within the tumor. At the invasive margin, Wnt-related signaling may cooperate
with microenvironmental cues to promote plasticity and dissemination rather than simple
proliferation. This highlights a broader conceptual point: oncogenic pathways are not functionally
identical across all tumor regions. Their meaning depends on where in the tissue they are activated
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and which neighboring cell populations are present. The margin-specific program identified here
therefore provides a more realistic model of invasion as a spatially induced state rather than a
tumor-wide phenotype.

4. Tumor-stroma signaling at the interface appears central to colorectal cancer progression

The finding that ligand-receptor interactions such as TGF-B1-TGFBR1/TGFBR2 and CXCL12—CXCR4
are enriched at the tumor-stroma interface provides strong mechanistic support for the idea that
malignant progression is actively coordinated at tissue boundaries. In colorectal cancer, cancer-
associated fibroblasts are increasingly recognized not merely as passive structural components,
but as dynamic regulators of invasion, extracellular matrix remodeling, immune modulation, and
therapy resistance. The present study shows that these fibroblast-centered effects are spatially
restricted rather than diffuse. This is important because it implies that the functional influence of
the stroma depends not only on the abundance of fibroblasts, but also on their physical
relationship to malignant epithelial cells. A fibroblast-rich region located remotely from tumor
nests may have a very different biological effect from one tightly apposed to an invasive epithelial
front.

These results are highly consistent with prior colorectal spatial transcriptomic studies. Peng and
colleagues showed that cancer-associated fibroblasts engage in extensive crosstalk with other
components of the colorectal tumor microenvironment and may occupy distinct spatial positions
associated with different biological roles (Peng et al., 2022). Similarly, studies in rectal and
metastatic colorectal cancer have emphasized that fibroblast states change in response to
treatment and metastatic context, and that these states are linked to localized communication
with tumor and immune cells (Qin et al., 2023; Wang et al., 2023). The present work builds on that
foundation by demonstrating that two widely implicated signaling axes, TGF-B and CXCL12-CXCR4,
are not just expressed in the tissue but are spatially intensified specifically at the tumor-stroma
boundary.

The translational implications are substantial. Anti-stromal strategies in solid tumors have often
produced inconsistent results, partly because the stromal compartment has been treated as
relatively homogeneous. The present findings argue against that assumption. Instead, they
support a model in which stromal biology is highly localized, with the most clinically relevant
signaling concentrated at discrete interfaces. This suggests that predictive biomarkers for stromal-
targeted therapies may need to incorporate spatial information rather than simply measuring
whole-tissue pathway abundance. It also raises the possibility that therapeutic disruption of
interface-specific signaling could be more effective than generalized stromal depletion. In
colorectal cancer, where fibroblast activation and desmoplasia are closely associated with invasive
behavior, spatially guided targeting of tumor-stroma communication may prove more rational
than untargeted attempts to suppress the stromal compartment as a whole.

5. Immune geography remains a defining feature of colorectal cancer biology

The immune component of the present study is particularly meaningful because colorectal cancer
has long provided one of the strongest examples of the prognostic importance of immune cell
localization. The concept established by the Immunoscore showed that the density and
distribution of immune cells in the tumor center and invasive margin are powerful predictors of
patient outcome, in some settings outperforming classical anatomical staging (Galon et al., 2006).
The current study extends that principle from morphology and cell counts into transcriptomic
space. Rather than merely identifying where immune cells accumulate, it examines how immune-
related gene programs are distributed across different compartments and how these
compartments interface with malignant and stromal zones. This is an important evolution because
immune effectiveness depends not only on presence, but also on functional state, neighborhood
composition, and accessibility to tumor cells.
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The identification of distinct T-cell and myeloid infiltration layers suggests that immune
organization within colorectal tumors is more structured than traditional pathology alone can
reveal. Such layering implies that immune activity may be spatially filtered, with some
compartments favoring effector surveillance and others supporting suppression, sequestration, or
exclusion. This is especially relevant in colorectal cancer, where tumors with ostensibly similar
overall immune abundance may show markedly different clinical behavior depending on whether
immune cells can penetrate tumor nests or remain confined to surrounding stromal zones. Spatial
transcriptomics is well suited to resolving that distinction because it can simultaneously identify
immune cell-associated transcripts, adjacent stromal barriers, and local communication signals
that may either facilitate or block infiltration. Previous work in colorectal liver metastasis also
supports the idea that immune states are embedded within complex stromal and metabolic
niches, reinforcing the need to study immune cells in their native territorial context rather than as
isolated populations (Wang et al., 2023).

The tertiary lymphoid structure-like niches identified in this study are also noteworthy. These
structures can reflect localized immune priming and have been associated in several cancers with
more active anti-tumor immunity, although their biological meaning depends on maturity,
composition, and anatomical accessibility. In the current context, their presence alongside stromal
and invasive compartments suggests that the colorectal tumor microenvironment may contain
both immune-permissive and immune-restrictive regions within the same tissue section. This
heterogeneity could help explain why some tumors exhibit partial immune activation without
achieving durable immune control. Consequently, one important implication of this study is that
future immune biomarkers in colorectal cancer may need to assess spatial arrangement and
neighborhood composition, not merely immune cell number or global inflammatory signatures.
6. Spatially resolved regulatory inference points to candidate drivers of invasive behavior

A further strength of the study lies in its attempt to infer gene regulatory networks associated with
specific spatial domains, particularly the invasive margin. The identification of transcription factors
such as TWIST1, FOSL1, and NR2F2 as candidate regulators of the margin-associated program is
biologically coherent and potentially important. TWIST1 is widely implicated in epithelial-
mesenchymal plasticity and invasion, while FOSL1 is associated with AP-1-linked transcriptional
reprogramming and mesenchymal phenotypes. NR2F2 has also been implicated in developmental
and stromal contexts relevant to vascular and mesenchymal signaling. The spatial restriction of
these inferred regulons strengthens the interpretation that the invasive front is not merely
enriched for marker genes, but may represent a coordinated transcriptional state driven by a
distinct regulatory logic.

This shift from descriptive expression mapping to putative regulatory architecture is valuable
because it moves the study closer to mechanism. Spatial transcriptomic analyses often excel at
showing where genes are expressed, but the biological question of greatest importance is often
why a given region adopts a particular state. By identifying candidate master regulators, the
present study offers a framework for understanding how the invasive niche may be stabilized and
propagated. This is especially relevant in colorectal cancer, where boundary-associated
phenotypes such as tumor budding, stromal infiltration, and metastasis likely depend on sustained
regulatory programs rather than transient fluctuations in a few downstream genes. In this sense,
the regulatory analysis adds explanatory depth to the co-expression and ligand-receptor findings
by suggesting that interface-derived signals may converge on transcription factor networks that
consolidate invasive identity.

At the same time, these findings should be interpreted with measured caution. Transcriptome-
based inference of transcription factor activity is a strong hypothesis-generating approach, but it
cannot substitute fully for direct functional validation. Transcription factor abundance does not
always correspond to nuclear activity, and many regulatory events depend on chromatin
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accessibility, phosphorylation, or cofactor availability. Therefore, the proposed regulators should
be viewed as highly plausible candidates rather than definitive drivers. Even so, the value of this
analysis is considerable. It defines a focused shortlist for follow-up studies using orthogonal
methods such as spatial proteomics, multiplex immunofluorescence, chromatin assays, or
perturbation models. In particular, any functional validation should preserve or recreate the
tumor-stroma interface, because the data suggest that these regulatory programs are spatially
induced rather than universally active across the tumor.

7. Spatially variable genes and co-expression modules offer a more systems-level view of tumor
organization

The identification of thousands of spatially variable genes and their assembly into spatially
coherent co-expression modules represents an important systems-level contribution. In complex
tissues, single-gene patterns can be informative, but they rarely capture the full logic of biological
states such as invasion, stromal activation, immune modulation, or vascular adaptation. Co-
expression modules are therefore particularly useful because they represent coordinated
programs rather than isolated markers. In the setting of spatial transcriptomics, this becomes even
more meaningful: genes are not only co-expressed, but co-expressed in defined physical locations.
Thus, module analysis can reveal how tissue regions are organized around integrated functional
programs rather than scattered transcriptomic features.

This approach is well aligned with the broader development of computational methods for spatial
gene pattern analysis. Statistical frameworks such as SPARK and SPARK-X were developed to
identify spatial expression patterns robustly and at scale in spatial transcriptomic datasets,
enabling researchers to distinguish genes whose expression is truly structured by position from
those varying stochastically or by sampling noise (Sun et al., 2020; Zhu et al., 2021). The present
study benefits conceptually from that analytical tradition because its biological claims about
regional specialization depend on robust identification of genes that vary meaningfully across
space. By then organizing those genes into modules, the study generates a more interpretable
map of coordinated tissue biology.

This systems-level structure is especially relevant in colorectal cancer, where global molecular
classifications have long been useful but often fail to explain the intratumoral coexistence of
divergent states. A tumor classified overall as one molecular subtype may still contain localized
domains that express stromal, immune, or mesenchymal programs in a highly regional manner.
That possibility has already been suggested by work exploring the spatial heterogeneity of
colorectal cancer consensus molecular subtype patterns (Guinney et al., 2015). The present study
extends that idea by showing that regional modules can be recovered directly from intact tissue
and related to specific anatomical compartments. In practical terms, this means that future
biomarker strategies may benefit from module-level spatial readouts rather than relying
exclusively on global subtype assignments. The more that colorectal tumors are shown to behave
as composites of local ecological programs, the more valuable this kind of modular spatial analysis
will become.

8. Cross-patient spatial programs suggest that regional tumor biology may be clinically
generalizable

One common limitation of highly resolved spatial atlases is that they can become deeply
descriptive without demonstrating whether the observed patterns generalize across patients. In
that context, the cross-patient integration performed in this study is particularly valuable. By
extracting recurrent spatial gene-expression programs across multiple colorectal cancer cases, the
authors take an important step from single-sample cartography toward clinically relevant
generalization. This matters because colorectal cancer is a highly heterogeneous disease, with
substantial variation in stage, stromal content, immune composition, molecular subtype, and
anatomical sampling. If spatial programs can nonetheless be recovered across patients, then they
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are more likely to reflect genuine disease principles rather than idiosyncratic features of individual
specimens.

This direction is consistent with previous efforts to bridge spatial heterogeneity and clinically
meaningful classification in colorectal cancer. Molecular subtype frameworks provided a major
advance in understanding disease diversity, but by definition they were derived from bulk
transcriptomic profiles and do not specify how subtype-associated programs are distributed within
the tissue (Guinney et al., 2015). More recent spatial work has suggested that subtype-related
signals may be regionally distributed and that different portions of the same tumor can align with
distinct biological states (Peng et al., 2022; Wang et al., 2023). The present study builds on those
observations by identifying recurrent spatial programs that also appear to correlate with stage and
survival-related variables, thereby hinting at possible prognostic utility.

If validated in larger cohorts, such spatial programs could become the basis of a new class of
biomarkers. Rather than asking whether a tumor is globally immune-rich, stromal-rich, or
mesenchymal-like, one could ask whether it contains a specific high-risk architectural pattern,
such as a fibroblast-driven invasive boundary coupled to immune exclusion and EMT activation.
This would likely be more biologically meaningful than whole-tumor averages because it reflects
the microanatomical configuration where progression actually occurs. The challenge moving
forward will be to test the reproducibility of these spatial programs across broader patient
populations, different specimen types, and clinically annotated treatment cohorts. Nonetheless,
the present study provides a persuasive proof of principle that subcellular-resolution spatial
transcriptomics can identify cross-patient tissue programs with potential clinical importance.

9. Methodological strengths are substantial, but interpretation still requires caution

A notable strength of the study is its use of an integrated computational framework rather than
reliance on a single analytical method. High-resolution spatial transcriptomics generates
exceptionally rich data, but this richness also makes results sensitive to choices in segmentation,
clustering, normalization, neighborhood construction, and statistical testing. By combining
multiple analytical layers—spatial domain detection, cell-type deconvolution, ligand-receptor
inference, regulatory network analysis, and cross-sample integration—the present study reduces
the risk that its central conclusions are artifacts of any one computational decision. This integrative
strategy is well aligned with the current maturation of the spatial transcriptomics field, where
technical innovation is increasingly accompanied by equally important advances in analytical rigor
(Yuetal, 2022).

However, several caveats remain important. First, spatial proximity does not automatically prove
functional interaction. Ligand-receptor inference can identify biologically plausible
communication routes, but actual signaling depends on receptor availability, post-translational
regulation, ligand processing, diffusion constraints, and downstream intracellular competence.
Second, even with high resolution, segmentation of densely packed tumor regions remains
challenging, especially where nuclei overlap or cells have irregular morphologies. Misassignment
of transcripts to neighboring cells can influence downstream interpretation of cell-type-specific
programs and interaction networks. Third, the inference of regulatory networks from transcript
abundance, while informative, does not directly measure chromatin occupancy or transcription
factor activation state. These limitations are not unique to this study, but they are important
reminders that spatial transcriptomics is most powerful when integrated with orthogonal
validation strategies.

Another issue is the balance between discovery and overinterpretation. The higher the spatial
resolution, the easier it becomes to detect narrow regional differences. Yet not every localized
pattern will translate into stable biology or clinical relevance. Some gradients may reflect transient
physiological states, local ischemia, sampling variation, or technical effects rather than core tumor
mechanisms. Therefore, the strongest conclusions in this study are those supported by
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convergence across multiple layers of evidence: domain structure, co-expression programs,
signaling inference, and regulatory analysis. That convergence is indeed present for the invasive
margin and tumor-stroma interface findings, which strengthens confidence in their biological
significance. Still, future studies should validate these patterns in independent cohorts and with
additional modalities before they are elevated to definitive disease mechanisms or clinical
biomarkers.

10. Clinical and biological implications: toward spatially informed precision oncology in colorectal
cancer

Taken together, the findings of this study support a broader conceptual shift in how colorectal
cancer should be understood. The tumor microenvironment is not simply a background context
for malignant cells; it is an organized, spatially structured system that actively shapes disease
behavior. The invasive margin emerges as a privileged zone of plasticity, the tumor-stroma
boundary functions as a signaling hub, immune niches are territorially organized, and
transcriptional regulation appears to be compartment-specific. These insights argue that
colorectal tumor biology cannot be fully captured by approaches that ignore tissue geography.
Instead, the most clinically consequential processes appear to arise at microanatomical interfaces
where local cell neighborhoods generate distinct molecular conditions.

This has clear implications for biomarker development. Current diagnostic and prognostic models
in colorectal cancer still rely heavily on histopathology, stage, and bulk molecular data. While these
remain indispensable, the present study suggests that spatially resolved biomarkers may offer a
more direct link to disease mechanism. For example, a tumor characterized by a strongly activated
fibroblast-rich invasive boundary and localized EMT program may have a very different risk profile
from one with diffuse stromal content but no structured invasive niche. Likewise, immune
biomarkers may become more informative if they capture whether lymphoid and effector
populations actually access malignant compartments or remain segregated behind stromal
barriers. In this sense, spatial transcriptomics could eventually complement conventional
pathology by adding quantitative molecular information to the architecture already recognized
under the microscope.

The translational horizon is therefore promising. As technologies such as Stereo-seq continue to
mature and as clinical specimen compatibility improves, spatial profiling may help identify new
therapeutic targets, refine patient stratification, and guide rational combination treatment
strategies. Previous colorectal studies in primary, metastatic, and treatment-exposed settings
have already shown that stromal and immune interactions are highly context dependent and
spatially dynamic (Peng et al.,, 2022; Qin et al.,, 2023; Wang et al., 2023). The present study
advances that field by providing a high-resolution atlas and an integrative interpretation of how
these interactions are organized within intact tissue. Overall, it supports the view that future
precision oncology in colorectal cancer will benefit not only from knowing which genes are
expressed, but also from understanding exactly where those genes are expressed, which cells are
adjacent, and which interfaces are driving progression.
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