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Pedagogical Sciences

Integrating Speaking and Reading Skills in
Communicative Pedagogy

GULNAR FARMAN HUSEYNOVA
Baku Business University

Abstract

The integration of reading and speaking within communicative pedagogy has become
increasingly significant in the context of higher education. In language teaching, particularly in
English as a Foreign Language (EFL) settings, the ability to connect receptive and productive skills
is central to developing communicative competence. This paper examines how communicative
language teaching (CLT) principles promote the interaction between reading and speaking, and
how this relationship enhances comprehension, fluency, and engagement among university
students. The discussion is grounded in established theoretical perspectives such as the input and
output hypotheses, sociocultural theory, and communicative competence models. Drawing on
previous studies, this paper argues that combining reading comprehension with oral
communication creates a dynamic and interactive environment conducive to deeper learning and
more authentic language use.

Keywords: Communicative Language Teaching, Integrated Skills, Reading, Speaking, EFL,
Higher Education

In many university classrooms, reading and speaking have traditionally been taught as
separate skills. Reading is often associated with comprehension, vocabulary development, and
silent processing, while speaking is viewed as an independent productive skill used for oral
performance or presentation. Communicative pedagogy challenges this separation by emphasizing
language as a means of real communication rather than a set of discrete abilities. As Richards and
Rodgers (2014) note, CLT encourages learners to use language for meaningful interaction, thereby
integrating different skills naturally within communicative contexts. When students engage with
reading texts and subsequently discuss or interpret them, they practice comprehension, analysis,
and expression simultaneously. This holistic approach fosters linguistic fluency and develops
higher-order thinking skills essential for academic success.

The theoretical underpinnings of skill integration can be traced to several influential
models. Krashen’s (1985) Input Hypothesis highlights the necessity of comprehensible input in
language learning, while Swain’s (1995) Output Hypothesis stresses the importance of production
in consolidating linguistic knowledge. Together, these frameworks illustrate that input alone is
insufficient; learners must also produce language to internalize it effectively. Vygotsky’s (1978)
sociocultural perspective further explains that knowledge is constructed through social interaction,
with language serving as the primary medium for learning. Within this framework, reading
provides the stimulus for thought, and speaking functions as the tool through which understanding
is articulated and negotiated. Long’s (1996) Interaction Hypothesis similarly supports the idea that
negotiation of meaning in communicative exchanges promotes language development. Therefore,
integrating reading and speaking allows learners to move fluidly between comprehension and
production, reinforcing both processes.

A growing body of research supports the pedagogical effectiveness of integrated-skill
instruction. Carrell and Eisterhold (1983) found that students who perform reading-to-speak tasks,
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such as summarizing or retelling, demonstrate improved comprehension and oral fluency. Studies
by Hinkel (2010) and Nunan (2015) indicate that when learners connect reading materials to
communicative activities, they acquire vocabulary more effectively and develop stronger discourse
competence. In higher education contexts, Liu and Jackson (2019) observed that reading-based
discussions enhance critical thinking and interpretive ability, while Pham and Nguyen (2020)
reported that integration increases student engagement and autonomy. These findings collectively
suggest that linking receptive and productive language skills contributes significantly to
communicative competence and learner motivation.

Pedagogically, integrating reading and speaking transforms the classroom into a
collaborative learning environment. Students no longer act as passive recipients of information but
become active participants in meaning-making. After reading a text, they discuss ideas, express
opinions, and clarify meaning through dialogue. Such interaction encourages negotiation of
meaning and supports language use in authentic contexts. It also promotes metacognitive
awareness, as learners must analyze and evaluate information before verbalizing it. Grabe (2009)
emphasizes that this mental transition from reading to oral communication deepens
comprehension and aids long-term retention of new language. The communicative classroom,
therefore, becomes a space for intellectual and linguistic growth.

In practical application, integration can be achieved through a variety of communicative
techniques. Instructors may organize reading lessons that lead to oral exchanges through
prediction activities, group discussions, debates, or project-based presentations. Pre-reading
activities such as brainstorming or discussing prior knowledge help activate students’ schemata.
During reading, learners can annotate, take notes, or share ideas in pairs to maintain interaction.
After reading, activities like discussions, role plays, or summaries allow learners to transform their
understanding into spoken language. Tasks such as literature circles, jigsaw reading, and problem-
solving discussions are especially effective because they encourage collaboration and require
students to exchange interpretations of a shared text. These methods enable learners to use
reading as a foundation for authentic communication.

However, implementing integrated instruction in university contexts presents several
challenges. Some educators may lack training in communicative and integrated methodologies,
while students accustomed to teacher-centered instruction might initially feel uncomfortable with
interactive activities. Large class sizes and limited instructional time also restrict opportunities for
oral communication. To overcome these barriers, teacher development programs should include
training in integrated-skill pedagogy, emphasizing how communicative tasks can be adapted to
different classroom environments. Technology can further support integration; online discussion
boards, digital storytelling, and virtual debates provide platforms for continued oral interaction
beyond the classroom (Godwin-Jones, 2018). These tools make it easier for students to connect
reading input with speaking output in meaningful ways.

The integration of reading and speaking carries significant implications for curriculum
design and assessment. Curriculum planners should ensure that learning outcomes reflect
communicative objectives and encourage connections between comprehension and oral
performance. Assessment methods should also evolve to measure both skills simultaneously.
Traditional written tests often fail to capture the interactive nature of communication, whereas
formative techniques such as portfolios, reflective journals, peer feedback, and oral presentations
provide a more comprehensive evaluation of student progress. Furthermore, integrating language
learning with disciplinary content at the university level can enhance both language proficiency
and academic literacy, preparing students for real-world communication in academic and
professional settings.

In conclusion, integrating reading and speaking skills within communicative pedagogy
marks an important shift toward holistic and interaction-based learning. By uniting receptive and
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productive modes, educators can create conditions that promote comprehension, fluency, and
critical thinking. The reviewed literature demonstrates that communicative and task-based
instruction offers an effective framework for this integration. Although challenges remain in
teacher preparation and assessment, the pedagogical benefits—enhanced engagement, improved
language competence, and stronger academic performance—clearly outweigh the difficulties.
Future research should continue to explore how technology and blended learning can further
support the integration of skills in higher education. Ultimately, the connection between reading
and speaking is not only pedagogically sound but essential to achieving communicative
competence in modern EFL instruction.
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BHEAPEHWE ABTOPCKKX
MHOOPMALIMOHHbIX TEXHOTOTV B
YYEBHbIN MPOLECC MY3bIKA/IbHbBIX
YYPEXKOEHN HAYA/TbHOIO 3BEHA
3ANAOHO-KA3AXCTAHCKOM OBTACTM

babeHnko Onbra AnekcaHapoBHa
KaHOWAAT Nefarormyeckmnx Hayk, CTapwuni npenogasatens, 3anagHo-KasaxcTaHCcKmi
yHuBepcuteT num. M. YTemuncosa

B coBepweHcTBOBaHMM y4ebHOro npouecca My3blkaabHOro obpasoBaHuMAa 3anagHo-
KasaxcTaHckol 06n1acT 3aMeTHbIM ABNEHWMEM CTaNo Pa3BUTME HOBATOPCKOTO ABMXKEHMA, T.e.
MHHOBALMOHHbIX MeToA0B paboTbl. Mpeae Bcero sTo oTpa3naoch B pa3paboTke pAaa aBTOPCKMX
nporpamm npenoaasatenein My3blKasbHbIX y4ebHbIX 3aBeAeHMI .Y panbCcKa.

MpUMEHUTEeNbHO K Neaarormyeckomy nNpoLeccy MHHOBALMA O3Ha4YaeT BBEAEHWE HOBOrO B
Lenn, codepkaHue, metodpl U GOpmbl 0OyYEHMA M BOCMMUTAHMA, OPraHM3aLMi0 COBMECTHOM
[eATeNbHOCTH yYnTena un yyaweroca [1].

MoA WHHOBaUMAMKM B 0Opa3oBaHMM  MOHMMAETCA MPOLLECC COBEPLUIEHCTBOBAHMA
nefarorMyecknx TexHONOrMM, COBOKYMHOCTM MeTOAOB, MNpUeMOB M cpeacts obyveHusa. B
HacToAlwee BpPemMA WHHOBALMOHHAA MNefarorMyeckans [AeATeNbHOCTb ABAAETCA OOHUMM U3
CYLW,ECTBEHHbIX KOMMOHEHTOB 0O6Pa30oBaTeIbHON AeATeNbHOCTM Ntoboro y4ebHoro 3aseaeHns. U
3TO Hecay4amHo. MIMeHHO WHHOBALMOHHAA [AeATe/bHOCTb He TO/NbKO CO34aeT OCHOBY A/A
CO3aHNA KOHKYPEHTOCNOCOOHOCTU TOrO MAM UHOTO YYpEeXKAeHWA Ha pbiHKe 0b6pa3oBaTeNbHbIX
YCNyr, HO W onpeaenseT HanpasaeHMa NPodeccMoHaNbHOro PocTa Neaarora, €ro TBOPYECKOro
MOWCKa, peanbHO CNOCcOBCTBYET IMYHOCTHOMY POCTY BOCMUTAHHMKOB. [103TOMY MHHOBALMOHHAA
[eATeNbHOCTb HepaspblBHO CBA3aHa C Hay4YHO-METOAMYECKOM [AeATENbHOCTbIO MNeaaroros U
y4ebHO-MccnenoBaTeNbCkoM BOCMUTAHHWKOB. MIHHOBAUMOHHAA AEATeNbHOCTb HampaB/ieHa Ha
pa3paboTky, anpobaunio 1 BHeAPEHUE B MPaAKTUKY AeATeNbHOCTM 06beAMHEHNI COBPEMEHHbIX
nefarormyeckmx TeXHONOTMIM, HamnpaBAeHHbIX Ha 3QdEKTUBHOE pelleHMe Tex MPUOPUTETHbLIX
3a/1a4, KOTOpble 3aABAAET NeAarorMyeckmii KONNEKTUB.

Yyntena mysblKanbHbIX LWKOA ropoaa 1 061actn paboTatoT B STOM HanpaBAeHUM U AOCTUIIN
onpefeneHHbIXx pe3yabTaToB. Tak, negarorndeckuin konnektms AWM Nel paspabotan psag
aBTOPCKMX METOAMYECKMX NOCOBUNI M NPOrpamm, KOTOPbIEe YCNeLHO BHeAPUA B y4ebHbIM npoLecc.
MpenoaasaTtenb KOcynosa .. ony6anKoBana aBTOPCKYtO Nporpammy «PaboTa ¢ AeTCKMM XOpOoMY,
B KOTOpPOW 0606L1EH MHOTOIETHWIA ONbIT NeJarora, U Ha ero OCHOBaHMK pa3paboTaHa MeToAMKa
NpoBeAEeHMNA YPOKOB C MAAAWMMM WKONbHMKaMK. [Tporpamma BKAKOYAET Taknme metoabl paboTbl
KaK WUrpoBble MOMEHTbI, «3BYKOBaA MIACTMKa»,MMMMUYECKAA TMMHACTMKA. [legarorom sToM ke
wkonbl, TutoBol W.M., paspaboTaHa aBTOpPCKaa Mnporpamma Mo Ka3axCKoM My3blKa/ibHOM
nutepatype ans AMLU. ABTopom BHeceH pAd AOMNOAHEHMI B TMMOBbIe nporpammsl ans AMLL, a
TaKKe nposeaeHa paboTa NO COCTAaBAEHMIO TECTOB, KOHTPO/IbHbIX BOMPOCOB, AOMNONIHEH CMMCOK
MY3bIKa/IbHbIX MPOU3BEAEHNN.

He ToNbKO My3blKa/bHble LWKObI B 06/1aCTHOM LIEeHTPE, HO 1 parioHHble ML paboTatoT B
[AHHOM HanpaBNeHWW. ApPKMM NPUMEPOM TBOPYECKOro noaxoda K ydebHOMy npoueccy w
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NPUMEHEHMIO Ha NPAKTMKE MHHOBALUMOHHbIX MeTOA0B paboTbl ABNAETCA TaCKaIMHCKaA paioHHasdA
[EeTCKaAa My3blKa/ibHaA WKoaa. ITO aJanTWMBHAA LWKOMAA - WKO/MA PaBHbIX BO3MOXHOCTEM CO
CMEeLIAHHbIM KOHTUHTEHTOM yYalMXCA, TAe y4aTca oaapeHHble u 0bbluHble AeTu. Mcxoaa ns atoro,
CTPYKTYpa AONONHUTENBHOTO 06pa30BaHMA GYHKLMOHUPYET B PaMKax ABYX CTyneHewn: | cTyneHs -
Ha4Ya/ibHble KNacchl; Il cTyneHb — CTapline Kaaccol.

B TeueHMe HECKONbKMX NeT nefarorMyeckmin  KONNEKTUMB 3HAKOMMWACA, W3y4an U
anpobupoBan pa3nnyHble Nefgarornyeckne TEXHONOTMM M LWKOAA Bbibpana CTpaTernyeckyto naeto
- peann3aLmo TMYHOCTHO-OPUEHTUPOBAHHOIO 06pa3oBaHMA. JIMYHOCTHO-OPMEHTUPOBAHHOE - 3TO
obpasoBaHMe yyalMXCA B My3blKa/bHOM LWKOME, HanpaB/JeHHOEe Ha BOCMWUTAHME KaXKAoro
yYeHMKa, KaK CaMOCTOATENbHOW AMYHOCTW. YTOObl MPaBWMIbHO OpPraHM3oBaTb /IMYHOCTHO-
OpWEeHTMPOBaHHOe 0b6pa3oBaHME Y4YalLMXCA, NEeAarornMyeckMini KONNEKTMB LIKOMblI Onpeaenmn
yCnoBumA 1 GakTopbl, KOTOPble ONpeaenatoT NpoLecc PoOPMMPOBAHMA NTMYHOCTM YeTOBEKA. DTUMM
YCNOBMAMM U daKTOpamm ABNAKOTCA: NPUPOAHbIE 334aTKM  YenoBeka, onpegendatoume
BO3MOYXHOCTWN Pa3BUTMA €ro SIMYHOCTHbIX CMOCOOHOCTEN N YepT XapaKkTepa, 0COBEHHOCTN CEMbM
M ee OTHOLLEHME K pebeHKy; coumanbHaa cpeaa, B KOTOPOWM XKMBET U pa3BMBaeTcA pebeHoK.

B TacKaNMHCKOM My3blKasbHOW LWKOAe BBeAEeHbl HOBble Mnporpammbl - «KNaBULWHbIN
CUHTE3aTOpP» N «AHCaMbb KNaBMLWHbIX CMHTE3aTOPOBY», 0A0OpPEHHblEe y4ebHO-MeToANYECKMM
COBETOM MO AETCKMM LLIKONaM UCKycCTB MuHMCTepCTBa KyabTypbl PK.

Oby4yeHune nurpe Ha KNaBULLIHOM CUHTE3ATOPE, B TOM YMCae B MAAALIMX Knaccax, obnagaer
APKO BblpaxKeHHOW cneundukoin. OHa obycnoBNeHa 3NEKTPOHHO-LUMOPOBOM NPUPOAOM HOBOTO
MY3bIKa/IbHOTO MHCTPYMEHTA, KOTOPaA 3HaYMTENIbHO PACLUMPAET ero XyAOXKeCTBEHHbIN NOTeHLMan
MO CPaBHEHUIO C TPAANLMOHHBIMM MEXAHUYECKUMM UHCTPYMEHTAMKW K onpeaenseT KopeHHoe
M3MEHEHWe  codepXaHuMa W MeToaoB  ODyvyeHMA B MHCTPYMEHTAZbHOM  Kjacce.
Echrn obyyeHne wrpe Ha Kakom-IMbo TPaaAMUMOHHOM WMHCTPYMEHTe BcerJa CBA3aHO C
MCNOIHEHWEM MYy3blKaZIbHbIX MPOM3BEAEHWMIA, TO TaKad WMCNOAHWUTENbCKAA HanpaBJeHHOCTb
My3blKa/IbHO-y4ebHON  AeATenbHOCTM Npu  ODpalleHMM K CMHTE3aTopy  OKas3blBaeTcs
HeAOCTaTOYHOMW. [ecTBUTENbHO, YTOObI 03BYYNTb HA STOM HOBOM MHCTPYMEHTE HOTHbIN TEKCT,
CHa4anNa HaZo BbIO6pPaTb M3 HONBLIOTO YNCA HAZIMYHbBIX 3/TEKTPOHHbIX TEMOPOB Te, KOTopble Nyylle
BCEro nNoaxoAAaT AaHHOMY TEKCTY M COOTBETCTBEHHO CKOPPEKTMPOBATb GaKTypy W3NOXKEHMA, TO
eCTb CO3aTb NPOEKT ero apaHKMpPOBKM (31eMEHT KOMMO3UTOPCKOW AeATENbHOCTM). 3aTEM Ha0
03BYYMTb 3TOT MPOEKT — MCMONHUTbL €ro UAM BBECTM B MaMATb MHCTPYMEHTa (MCNONHUTEbCKas
[eATeNbHOCTb), @ TaKKe — BbICTPOWUTb BUPTYaA/IbHYHO 3/1EKTPOAKYCTUYECKYIO Cpey 3ByYaHua (To
€CTb NPOBECTUN 3BYKOPEKMCCEPCKYIO paboTy). IHOraa npmn 3TOM HeEO6XOAMMO BHECTM TE UM UHble
nonpaBKM B TeMOPbI CMHTE3aTOpa MM AaxKe CO034aTb MX HOBble OPUTMHA/bHbIE PA3HOBUAHOCTM
(TO ecTb BbICTYMWUTb B POAN U3rOTOBUTENN BUPTYaIbHbIX MYy3blKa/ibHbIX MHCTPYMEHTOB). BmecTe ¢
TEM TaKoe pacliMpeHue  My3blKasbHO-y4ebHOM  AeATeNbHOCTM Ha  KOMMO3WUTOPCKYHO,
3BYKOPEXMCCEPCKYIO N 3BYKOBOrO CUHTE3a Chepbl He NpeBpallaeT ee B 3/UTAPHYO, MOCKObKY
33/la4M, OTHOCAWMECA K KaXAOM W3 3TUX MNepeyvncineHHbix cdep, pelatoTca B onope Ha
NPOrpammHble 3aroTOBKM — B [MAJIore C KOMMbIOTEPHOM MNPOrpammol, Nekallen B OCHOBEe
ynpaBaeHuA 3By4aHWEM CMHTE3aTopa. baarogaps KOMMNbIOTEPHOM MHTEPAKTUBHOCTM TBOPYECTBO
MY3bIKaHTa CTAHOBUTCA He TONbKO 6onee MHOrorpaHHbIM 1 yYBNEKaTebHbIM, HO O4HOBPEMEHHO
NPOCTbIM M MPOAYKTUBHbIM. Bce 3TO AenaeT KNaBMWHLIA CUMHTE3aTOP Ype3Bbl4aMHO LIEHHbIM
CpPeACcTBOM My3blKa/ibHOro obydyeHua. LLnpokuit GpoHT My3blKasbHO-TBOPYECKOMN AeATe/IbHOCTH
NO3BO/AET NPeooNeTb OAHOCTOPOHHIO WCMOAHUTENBbCKYO HaNpPaBAEeHHOCTb TPAAMLMOHHOIO
My3blKa/IbHOTO 0OyYeHMA, cnocobCTBYET aKTUMBM3ALMWM MY3bIKAJIbHOTO MbIWAEHUA YYEHUKA U
Pa3BUTUIO B Hosee NONHON Mepe ero My3blKa/ibHbIX CNOCOBHOCTEN. A NPOCTOTa U AOCTYMHOCTb
[AHHOW AeATeNbHOCTM NO3BONAET 3HAYUTENbHO PACLLIMPUTL KPYT BOBNIEYEHHbIX B HEE AeTeN.

OpgHon un3 ¢opm pabotel AMUW wn AN asnAeTca  KOHLEPTHO-UCMOAHUTE/IbCKAA
[eATeNbHOCTb, KOTOPadA NPeAoCTaBAAET BO3MOXKHOCTb NPOAEMOHCTPUPOBATL CBOU AOCTUMKEHWNA B
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MY3MLMPOBAHUN MM MCMONBb30BATh BHE LKO/bI NPMOOPETEHHbIE B MY3blKa/IbHOW LWKO/1E 3HAHWA.
Takaa paboTa nNOBbIWAET TBOPYECKYKD aKTMBHOCTb pebeHKa, yckopseT ¢GopmMpoBaHme
3CTETUYECKNX M HPABCTBEHHbIX MPEACTaBNEHWNIM, TaKMe KOHLLEPTbI BCeraa MMetoT ycnex. [pun Takom
MmeToge paboTbl MOMKHO MNPAKTMKOBATb MNPOBEAEHWME PA3NIUYHbIX KOHKYPCOB M BUKTOPWUH C
BPyYEeHMEM NPM130B, NpeaoCTaBNeHMe CAYLATENAM BbICKA3aTbCA MO MOBOAY YCAbILWAHHOMO. ITUMM
NpMeMaMm MOXKHO aKTMBM3MPOBATb MHTEPEC ayauTopuMM, NPMoBLLIATb CENbCKMUX y4valmxca K
MY3bIKa/IbHOWN Ky/nbType.

B 06nactM MHHOBALMOHHOIO My3blKaNbHOTO 06pa3oBaHMA B NOCeAHWE TOAbl BCe Yalle
NPOUCXOANT  CUHTE3  AMCUMNAMH  acTeTudeckoro umkna: W30, xopeorpadua, Teatp.
MexnpeameTHble CBA3W My3blKaZIbHOTO WMCKYCCTBA C KMBOMMUCbIO, UTEPATypoOMr, HapOAHbIM
TBOPYECTBOM pa3pabaTbiBatloTCcA [AaBHO, CyWEcTBYIOT pa3paboTkm u  Honee rayboKoro
MHTErpaTMBHOIO XapaKTepa YPOKOB My3bIKM C APYTMMM BUAAMM MCKYCCTB. MIHTErpauma mysbiku C
OAPYTMMKM  BUOAMM  WUCKYCCTB, C npegmeTamm o0buieobpa3oBaTenbHOro UMKAA OAMH K3
NepcrneKkTUBHbIX NyTen obHoBAEHWA 06pa30BaTEIbHON CUCTEMBI.

B sTOM HanpasneHwn paboTaeT NedarormMyeckmin KONNEeKTMB TMMHA3MM 3CTETUYECKOTO
HanpaB/aeHMA, KOTOPbIM UCNOb3YET NPUEMbl MHTErpaLmMmn Kak Ha YPOKaX, Tak M BO BHEKIACCHOM
neaTenbHocTU. MHTerpaumsa ¢ Apyrumn npeameTaMmmn poXAaeT HOBble HecTaHAapTHble GOpMbI
YPOKOB: YPOK-NyTellecTBMe, yPOK-NPOry/Ka, YPOK-MHTEPBbIO. bonee CNoXKHO OpraHn3yeTca ypoK-
CNeKTaKNb, KOTOPbIN NpeanofaraeT MHTErpauuio AByX BMAOB WMCKYCCTBA: My3blkM M TeaTpa. B
rTMMHa3nM NPOBOAATCA TaKMe MHTErpaumoHHble GopMbl PaboTbl BHEKNACCHOW AeATENbHOCTU Kak
TeaTp NecHW, My3blKasbHasA roCcTUHas, ban.

YTO MOXKeT AaTb MHTErpauma B My3blkalbHOM 06pa3oBaHMm?

- HOBble KypCbl N0 NpeameTy;

- HOBble WHTErpuMpoBaHHble CMeLKypCbl, OOHOBAAKOWME COAEPXKAHME HECKOIbKMX
CMEXHbIX NPeaMeTOB — UCTOPUK, KpaeBeaeHMA, My3blKU.

- UMKNbl YPOKOB (Ha TPaAMUMOHHBIX KNacCMYeCKUX npeameTax). Micnonb3oBaHMe TaKux
NPUeMOoB AAEeT MNONOKUTENbHbIE PE3YNbTaTbl: AETU CO3AA0T XYA0KECTBEHHblE 0OPa3bl B Pa3HbIX
dopmax (cnoBecHoM, M300pa3UTENBHOM, My3blKaNbHOW, APaMATUYECKOM), MULYT CTUXM,
MWHWATIOPbI, HAaBEAHHbIE MYy3bIKOW. [MMHA3MCTbl 3aHMMAIOT MPM30BbIE MECTa B PAMOHHbLIX W
06/1aCcTHbIX KOHKYpCax, ABAAIOTCA NaypeaTamu dectuBanen.

O6beanHAET BCE 3TV NPOrPaMMbl TO, YTO OHM HE TONIbKO NPeAnoiaratoT NOAyYeHMe 3HaHWM
M HaBbIKOB, HO M COAEpPXKaT B KayecTBe 06A3aTeNIbHOrO0 KOMMOHEHTA TBOPYECKYHO AEeATENbHOCTb
yyaulerocs. JaHHble Nporpammbl HanpasaeHbl Ha pelleHne KOHKPEeTHbIX 3a4a4: dopmmpoBaHme
BHYTPEHHEro Mmpa, chepbl HyBCTB y4aLLLEroca Yepes BKAOYEHWE €ro B MMP UCKYCCTBA; Nepesaya
[YXOBHOIO OMbITa NMOKONEHWN M BOCCTAHOB/IEHME CBA3EM MEXAY HUMMK; OCBOEHWME KYNbTYPHbIX
TPAANUMI M LEHHOCTEN, Yepe3 KOTOpOe MPOUCXOAUT BXOXKAEHME y4alleroca B Ky/abTypy. ITu
NpOrpammbl BapmaTMBHbI, MO3TOMY OCYLLECTBAEHWE Ha MPAKTMKE TOTO aKTya/IbHOrO W Ky/NbTypPHO
3HAYMMOrO, YTO 33/10XKEHO B MaTepMaie NPorpamm, NOSHOCTLIO 3aBUCUT OT UX MHTEpNpeTaumun, ot
WHOMBUAYANBHOCTM U HAIMYMA TBOPYECKOro NOTeHLMaNa npenoaasaTtend.

MNprUMeHeHWe MHHOBALMOHHbIX GOpM pPaboTbl CKa3biBAETCA Ha pe3y/bTaTax obydeHus aeTen
M MONOAENKM. BONbLIMX yCNexoB B TBOPYECKOM AEATeNbHOCTM AOCTUIAM MNpenofasBatenn u
yyalpmecs Kak ropoaCcKMX, Tak U PaoHHbIX U cenbCknx AMLL.

O606ulaa BbllleyKa3aHHbIM  MaTepuas, HeobXxoAMMO OTMETUTb, 4YTO HEeCMOTPA Ha
NONOMKUTENbHbIE Pe3yabTaTbl B PAa3BUTUM CUCTEMbI My3blKa/lbHO-3CTETUYECKOro 0H6pa3oBaHMA B
pernoHe, HeobxoAMMO M Aanblle COBEPLEHCTBOBATb TUMOBbIE MAaHbI M NMPOrPamMMbl NOAFOTOBKM
CNeunannucToB AONA BCeX 3BEHbEB My3blKa/bHOrO 00pa30BaHuA; nepecmoTpetb
MOAMULMPOBATL TPAAMLMOHHbBIE M BO MHOTOM YCTapeBLIMe YCTaHOBKM B NpoLecce NoaroToBKM
CNeunanncToB CpeaHero M BbICLLIEro 3BeHa; BBECTM B MPAKTUKY NeAarormyecknin sKCnepumeHT,
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nobyKaatolWmii  NeaaroroB  OTKA3aTbCA  OT  PYTUHbLI, MCMOMb3ys HOBENMLWIME A0CTUMKEHUSA

N\y3bIKa}'IbHOPI neaarormkn, NCUXoNornn U MeToanKun.
B HaCToALllee BpeMA B KazaxcTtaHe pacTeT YMCNOo AETCKMX CMOPTUBHDIX LUKOJ/, MY3blKa/IbHbIX,
XyAOXXeCTBEHHDbIX, TMMHa3UI 3CTETUYECKOTO HanpasaeHWA, nmuees, T.K. BCECTOPOHHEE pa3BuUTHne

JINYHOCTM ABASETCA INaBHOM 3a4a4ei COBpeMeHHOro obLecTBa.
Cnu1COoK MCNONb30BaHHOM NUTEPaTYPbI

1 CnacteHunH B.A. Meparormka. — M.: LlLkona-lMpecc, 2000r. — C.492.
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Abstract

This study aims to investigate the effectiveness of the application of art therapy driven by
artificial intelligence in the intervention of adolescent emotional disorders. By integrating artificial
intelligence technology with art therapy methods, this paper analyzes the practical application of
psychological and pedagogical strategies in the intervention of adolescent emotional disorders and
constructs corresponding implementation pathways. The research findings indicate that the
integrated strategy of artificial intelligence and art therapy significantly enhances the effectiveness
of the intervention for adolescent emotional disorders, and the practical application of
psychological and pedagogical strategies also demonstrates a positive impact. This study provides
new theoretical guidance and practical references for the intervention of adolescent emotional
disorders, and holds significant importance for promoting the development of adolescent mental
health.

Keywords: Artificial Intelligence; Art Therapy; Adolescents; Emotional Disorders; Intervention

Introduction

With the rapid growth of China’s economy and society, mental health problems among
adolescents have become more visible. Emotional disorders have turned into an important factor
that affects both the physical and mental health of young people. In recent years, the government
has paid great attention to the mental health of adolescents and has issued many policies to
prevent and treat emotional problems. For example, in 2019, the Ministry of Education and seven
other departments released The Opinions on Strengthening and Improving School Health and
Education in the New Era, which clearly required stronger education and intervention for
adolescent mental health. In addition, the National Health Commission and other departments
also issued The Construction Plan for the Mental Health Service System of Chinese Adolescents
(2018-2022) to build a better service system for youth mental health.

In this context, art therapy, as a non-medical treatment method, has shown clear effects in
helping adolescents with emotional disorders. Through artistic creation and performance, art
therapy helps young people express and release their emotions and supports their psychological
well-being. At the same time, the development of artificial intelligence (Al) has provided new tools
and platforms for art therapy, which can improve its efficiency and quality.

The significance of this study lies in two main aspects. First, from an academic perspective, this
research combines Al with art therapy to explore their joint use in emotional disorder interventions
for adolescents. This helps expand the theory of art therapy and enrich the methods of
psychological intervention for young people. Second, from a practical point of view, this study
offers a new idea and path for emotional disorder intervention, aiming to improve its effectiveness
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and promote adolescent mental health.

This paper focuses on two main research questions: how can Al and art therapy be combined
to play a positive role in adolescent emotional disorder intervention? And how can effective
psychological and educational strategies be developed to enhance intervention outcomes? The
main contributions of this paper are in three parts. First, it builds a theoretical framework for Al-
driven art therapy in emotional disorder intervention. Second, it proposes strategies for integrating
Al and art therapy to guide practice. Third, it uses case analysis to explore how psychological and
teaching strategies can be applied in practice, offering useful examples for future interventions.

This study is centered on adolescent emotional disorder intervention. It is based on theories of
Al, art therapy, psychology, and teaching strategies, and it uses empirical research methods. The
goals are: (1) to explain how Al and art therapy can be effectively combined and applied; (2) to
analyze the effects of psychological and teaching strategies in intervention; and (3) to offer
theoretical and practical guidance for improving adolescent emotional health.

Literature Review

This study focuses on three main areas: research on educational participation and moral
development, research on bone metabolism disease monitoring, and research on educational
technology applications. By discussing these topics across different fields, this paper aims to
explore effective interdisciplinary strategies to address challenges in education, health, and special
education.

First, studies have focused on the combination of technology and humanities to improve
educational participation and moral development. Ye Zixuan et al. (2025) pointed out that the key
factors influencing college students’ participation in physical training include social support, health
status, campus facilities and safety, self-efficacy, perceived enjoyment, and self-motivation. They
found that health status is the most significant factor. When students use wearable fitness trackers
and mobile apps for performance monitoring, their motivation and frequency of participation
increase notably. This shows that digital technology plays an important role in encouraging a
healthy lifestyle among college students [1].

Amini Mansour et al. (2025) stated that in an increasingly connected world, integrating
humanistic approaches into EFL and ESL classrooms is essential for creating positive and inclusive
learning environments. This approach not only improves academic performance but also promotes
personal growth and cross-cultural sensitivity. It has a positive influence on classroom
management, learner engagement, and motivation [2].

Second, studies in pharmacology and big data have focused on improving bone metabolism
disease monitoring. Anonymous (2025) suggested that optimizing supply chain management can
reduce operational costs and increase competitiveness in the market [3]. Another study by
Anonymous (2025) showed that optimizing network structure design can improve the efficiency of
information transmission, enhance system stability, and increase the overall performance of
networks [4].

Third, researchers have paid attention to the use of educational technology to address
challenges in special education. Voultsiou Evdokia et al. (2025) found that the integration of Al and
immersive technology in special education supports personalized learning, promotes social
participation, and enhances cognitive development. These technologies significantly improve the
learning experiences of students with special educational needs and disabilities (SEND). However,
the study also pointed out challenges related to teaching methods, teacher attitudes, technology
tools, ethics, accessibility, and limited resources. The authors emphasized that cross-sector
cooperation and inclusive policies are needed to make these technologies more effective [5].

Liu Jin et al. (2025) conducted a systematic analysis of algorithms, implementation forms, and
functions of intelligent technologies—such as loT, machine learning, virtual reality, data mining,
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and robotics—in early childhood education (ECE). The research revealed the causal relationships
among data-driven results, teaching practices, and ethical issues. It also highlighted challenges in
health diagnosis, personalized learning, safety, and fairness. The study pointed out the limitations
of security weaknesses, lack of interdisciplinary integration, and insufficient long-term studies. The
authors suggested strengthening safety protocols, interdisciplinary curricula, and mixed-method
evaluations to promote child-centered ethical innovation [6].

Overall, research at home and abroad has made clear progress in educational participation,
moral development, bone metabolism disease monitoring, and educational technology
applications. Through interdisciplinary perspectives and the integration of science and technology,
scholars have developed effective strategies to solve related problems. However, there are still
issues that need attention.

(1) Limitations in educational participation research: Current studies mainly analyze single
factors influencing college students’ participation in sports training and lack long-term behavioral
tracking. The mechanism by which digital technology affects students’ lifestyles also needs deeper
exploration.

(2) Technical limitations in bone metabolism monitoring: Although pharmacology and big data
are widely applied, there are still technical problems such as low monitoring accuracy, limited
analytical methods, and weak real-time data integration.

(3) Unresolved challenges in special education: Al and immersive technologies have great
potential in improving the learning experience of SEND students, but challenges remain in teaching
methods, teacher training, technology tools, ethics, accessibility, and resources. Stronger cross-
sector cooperation and inclusive policy implementation are required.

To address these three problems, this study uses empirical data from adolescent emotional
disorder interventions to analyze how Al and art therapy can be effectively combined. It then builds
an interdisciplinary framework and designs experiments and case studies to explore effective
psychological and teaching strategies. The results show that integrating Al with art therapy can
significantly improve the effectiveness of interventions for adolescent emotional disorders. The
application of psychological and teaching strategies also shows positive effects. The use of Al in
this context brings innovation by improving the precision and personalization of art therapy,
enhancing the integration of psychological and educational methods, and expanding practical
pathways for adolescent mental health intervention.

Theoretical Framework

Artificial Intelligence (Al) is a field of computer science that studies how to simulate and extend
human intelligence through theories, methods, technologies, and systems. Since the 1950s, Al has
gone through several stages of development, including symbolic Al, connectionism, and statistical
learning. Symbolic Al focuses on representing and reasoning with knowledge, while connectionism
emphasizes learning and recognition through neural networks. Statistical learning pays attention
to data analysis and pattern recognition. Al has achieved remarkable progress in many areas such
as natural language processing, computer vision, and machine learning. However, both symbolic
and connectionist approaches have limitations when dealing with complex, fuzzy, and
unstructured data. In the field of adolescent emotional disorder intervention, the use of Al still
needs further exploration and deeper application.

Art therapy is a non-medical approach that helps people express and release emotions and
supports their mental health through artistic creation and performance. It is based on multiple
disciplines, including psychology, education, sociology, and art. Psychology provides the theoretical
foundation by explaining the links between emotion, cognition, and behavior. Education offers
practical methods and highlights how art creation promotes personal growth. Sociology gives a
social perspective, emphasizing the influence of the environment on individual mental health. Art
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studies contribute creative techniques and expressive forms used in therapy. Although art therapy
has shown good results in improving emotional well-being, its application in adolescent emotional
disorder intervention still faces some problems, such as the lack of unified evaluation standards
and limited scientific assessment of the intervention process.

Argumentation

This part explores how Al-driven art therapy can be used in interventions for adolescent
emotional disorders. Based on the theories of Al, art therapy, psychology, and teaching strategies
discussed earlier, this section explains how Al and art therapy work together, how psychological
and teaching strategies are applied, and what limits and debates exist in their implementation. It
aims to show the psychological and educational effects of Al-based art therapy through a clear and
multi-angle discussion.

Al can support art therapy in several ways. It can use deep learning and natural language
processing to recognize and analyze the emotional states of adolescents. Based on this, it can
create personalized intervention plans. It can also help art therapists with artistic creation, making
the process faster and more effective. In addition, Al can build virtual reality and other immersive
environments, giving young people richer therapy experiences.

Art therapy itself helps adolescents express emotions and improve mental health through art
creation and performance. It allows them to understand their own emotions and manage them
better. It helps them build a positive self-image and stronger self-confidence. It also helps them
develop social skills and improve relationships with others. For example, one research institution
developed a virtual reality art therapy system using Al for adolescents with emotional disorders.
The system analyzed each individual’s emotions and created a personalized art therapy plan. It
improved emotional regulation and increased participation.

There are still some debates and limits in combining Al and art therapy. The use of Al can raise
ethical issues such as privacy and data safety. The creative ability of Al is still limited and may not
fully meet the personal needs of adolescents. The integration of Al and art therapy is still at an
early stage, and its effects and feasibility need more testing.

Psychological and teaching strategies also play an important role in emotional disorder
intervention. Psychological strategies include cognitive-behavioral therapy, emotional regulation
training, and psychological education. Cognitive-behavioral therapy helps adolescents identify and
change negative thought patterns. Emotional regulation training teaches them useful techniques
such as deep breathing and relaxation. Psychological education raises mental health awareness
and strengthens self-protection skills.

Teaching strategies include group counseling, role-playing, and situation simulation. Group
counseling provides a platform for sharing and mutual support. Role-playing and simulation help
adolescents practice communication and improve social adaptability. For instance, one school
organized a psychological intervention program for students with emotional problems. It included
group counseling and emotional training and showed clear improvements in emotional control.

Psychological and teaching strategies are useful but also have some limits. They require
professional guidance and supervision. Without it, the effects may be reduced or even negative.
Their outcomes also differ among individuals, so the methods must be adjusted according to
personal needs and characteristics.

The implementation of Al-driven art therapy for adolescents also faces limits and academic
debates. Each plan must fit the individual’s emotional and cognitive situation. It is also necessary
to protect privacy and ensure data security. To deal with these problems, further theoretical
integration is needed. Researchers should study the foundations of Al and art therapy more deeply
to support implementation. Research methods should be improved to make the process more
scientific and reliable. Practice should also be expanded to test the validity and feasibility of this
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approach.

The integration of Al and art therapy has value for industries, society, organizations, and policy
making. It gives new directions for the development of related industries, provides practical
references for social organizations, and offers theoretical guidance for policy design.

Conclusion

This study explored how Al-driven art therapy can be used in interventions for adolescent
emotional disorders. It examined the combination of Al and art therapy, the use of psychological
and teaching strategies, and the implementation process of Al-based interventions. The analysis
shows that combining Al with art therapy brings new perspectives and practical methods for
supporting adolescents with emotional problems. It helps improve the effectiveness of
interventions and provides new ways to support emotional regulation and psychological growth.

The research shows that the integration of Al and art therapy can increase the precision and
personalization of interventions. It helps create a more flexible and interactive form of therapy that
better matches the needs of adolescents. However, this area of study is still developing, and more
work is needed to improve both theory and practice. Future research should pay more attention
to ethical concerns such as privacy, data protection, and possible algorithm bias, because these
issues directly affect the safety and reliability of interventions.

It is also important to improve psychological and teaching strategies to fit the needs of different
adolescent groups. Interventions should be designed with attention to personal differences,
emotional sensitivity, and learning environments. Strengthening theoretical research on Al and art
therapy will help explain their underlying mechanisms and support future applications.

This research provides useful insights for the field of adolescent mental health. It expands the
theory of art therapy and offers practical tools for improving intervention outcomes. It also
supports innovation in the mental health industry by introducing new and efficient intervention
approaches. The findings may help guide educational institutions, community organizations, and
policy makers to design better programs for adolescent psychological care and health promotion.
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Abstract. Education is one of the main categories of pedagogy and plays a decisive role in
the formation of human personality. In pedagogical science, education is not only the process of
forming behavior and morality, but also a complex activity that ensures the social, spiritual,
intellectual and emotional development of a person. The theory of education studies this process
on a scientific basis, determines its goals and objectives, and systematizes its methods and
principles.

The main goal of the theory of education is to educate a person who is morally perfect,
independent-thinking and socially responsible, in accordance with the ideals of society. In this
regard, the content of the education process changes in accordance with the socio-political,
cultural and spiritual requirements of each era. In modern pedagogy, the concept of education is
based on the principle of respect for human nature, potential opportunities and individual
characteristics. The theory of education has both a scientific and practical nature: on the one hand,
it studies the regularities of human development, and on the other hand, it allows applying this
knowledge in the educational and social environment. From a pedagogical point of view,
education is evaluated as a purposeful and planned activity; its results have a long-term, but
profound effect.

Consequently, the theory of education in pedagogy is a scientific system that ensures the
comprehensive development of the personality. It is not only an integral part of the educational
process, but also one of the main pillars of the moral and cultural stability of society.

Keywords: pedagogy, theory of education, types of education, purpose of education, tasks of
education, etc.

The history of education is likely to begin with the earliest times when human society arose.
Education played an indispensable role in the development of members of society during all socio-
economic formations. Education was the main criterion in regulating communication, normal
relations, labor habits, and family and household issues among ancient people. The prominent
ethnopedagogist Professor Aliheydar Hashimov writes that “The history of education is as old as
the history of human society. There has never been a period in the history of the development of
society when representatives of the older generation did not take care of the education of the
younger generation. However, at different times, at different stages of development, the essence,
character and ways of instilling education in children have not been at the same level” (1, p.9)

Over time, education has gradually developed, and thus, folk education methods, tools,
approaches, and moral rules that serve the exemplary behavior of members of society, especially
the younger generation, have begun to emerge. Thanks to these, a number of educational
traditions and customs related to moral rules have emerged. Such educational customs and
traditions, which were instilled in oral form, were later formed and improved. Examples of oral
folk creativity materials from almost all genres and types contain educational ideas. There are as
many educational ideas in ayil, lylas, bayatis, riddles, proverbs, riddles, proverbs, sayings,
compositions, tests, calculations, nazzals, similes, beliefs, varsaqis, tuyuks, goshmiz, tajnis,
geraylls, deyishmes, muxammas, mustazads, holovars, siyacl sozli, murabbas, tambabands,
terjibands, ghazals, gasids, sozli The word "Tarbiye" and its other shades of meaning can be found
in ancient Turkic monuments, including national and spiritual values belonging to Turkic-speaking
peoples such as "Bilgamus", "Orkhan-Yenisey", "Dirsakhan", as well as in the book "Divani Lugat -
IT - Turk" written by Mahmud Kashgari in 1072-1073 (466 in the Hijri calendar). The prominent
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Turkish thinker Mahmud Kashgari, who lived in the 11th century, wrote this book with the aim of
teaching the Turkish language to Arabs.

As is known, the settlement of Turks in a number of Arab countries and the residence of
Turks in some countries made it more necessary for these two peoples to communicate. Taking
this into account, Mahmud Kashgari considered it necessary to have a single language belonging
to the Turkic peoples in the 11th century, and also considered it necessary to teach the Turkish
language to Arab peoples.

As is known, since non-Arabs, especially Turkic-speaking peoples, lived in a part of Irag, they
called it “lIraqgi-Ajam”. There is enough information in the sources that this phrasebook is a great
means of communication for those living in Iragi-Ajam.

The word “tarbiye” in Arab-Persian languages, “terbiye” in Turkish Turkish, “trbiye” in
Bashkir language, “tarbiya” in Kyrgyz dialect, “tarbiye” in Kazakh, “tarbiye” in Turkmen, “tarbiye”
in Uzbek, “tarbiye” in Uyghurs and peoples belonging to the Uyghur group (Uyghurs, Kashgars,
Dolans, Khotons, llis), “torbiya” in Karakalpak language, “tirpey” in Chuvash language, and
“tarbiye” in Tatar language has only one meaning: It is the development, formation and
improvement of moral qualities related to behavior in people.

Even before the content of education (principles, methods, requirements, means, etc.) was
determined by scientific pedagogy, oral methods and ways of public education existed. “Keep the
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advice | have given you in your ears”, “Our ancestors, elders, and white-haired people have tested
the advice | have given you for thousands of years. Always follow them!”, “Look, | advise you, if
you are white in the face of the elderly, your children will also be white in the face of you in the
future”, “I would never have expected it from you”, “Such actions do not bring pride to a person”,
“Oh smart boy”, “Oh good boy”, “May God bless you, my child”, “You are good, what good hands
you have!”, “Shame on you, a person does not do such a thing to another person”, “This action of
yours is a crime”, “l warn you, if you do such an act again, you will be angry with yourself!”, “Don't
argue, it will stick in your head”, “I forbid you to talk like that”, “I have reprimanded you once for
this action, try not to do it again”, “May this thing you did come back to haunt you” and other such
advice and advice. They gave advice, recommendations, and admonitions; they encouraged
children through praise, applause, and flattery; and they corrected their mistakes through
scolding, scolding, reprimanding, threatening, and scolding.

After the establishment of educational institutions in various periods, theoretical
educational traditions began to emerge.

There are rich facts in our history of pedagogical ideas regarding school and educational
traditions during the period of the states existing in the territory of ancient Azerbaijan during
feudalism.

In the epics “Avesta” and “Kitabi Dede Gorgud”, along with national traditions, more perfect
educational traditions began to develop during the periods when Islam spread in Azerbaijan.

It is necessary to specially mention the educational ideas in the works of our classical writers
who lived in the 12th-18th centuries. The educational ideas of Abulhasan Bahmanyar Al
Azerbaijan, Khagani Shirvani, Nizami Ganjavi, Nasireddin Tusi, Assar Tabrizi, Maraghayi, Imadeddin
Nasimi, Shah Ismail Khatai, Saib Tabrizi, Mahammad Fuzuli, Qovsi Tabrizi, Molla Panah Vagif, Molla
Veli Vidadi, and Gasimbey Zakir have become examples for the education of children.

After the invasion of Azerbaijan by Tsarist Russia (starting in 1801), progressive educational
traditions began to emerge in various types of schools operating in different regions, including
Ganjabasar, Karabakh, Nakhchivan, Guba, Sheki, Lankaran, and Baku. These educational traditions
gave impetus to the development of new educational traditions in educational institutions
established during the Soviet period.

Educational institutions operating in the USSR for 71 years were established in accordance

with the requirements of the program of the Soviet Communist Party, in accordance with the
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principles of socialism-communism, as well as Marxism-Leninism. Education was called
"Communist education".

Only since the years of our independence did educational work begin to be carried out in
our country in accordance with the principles of humanization and democratization, in accordance
with the requirements of the new "Education Law", the "Constitution of the Republic of
Azerbaijan" and the educational reforms implemented in our country.

In our country, the content of educational work is determined in accordance with the
relevant age groups and its purpose.

The National Pedagogy, approved and instilled by the Ministry of Education of the Republic
of Azerbaijan, has expressed the purpose of education more clearly. National Pedagogy has
defined the purpose of education as follows: the purpose of education is to help educate citizens
who are capable of protecting the independence of the republic, territorial integrity, inviolability
of its borders, and raising our country to the level of developed democratic states through the
acquisition of national and universal values related to behavior.

In the current contrasting conditions where scientific and technological progress is
constantly increasing, our country is constantly developing despite the occupation of our lands by
our hated neighbors and the acquisition of 20% of our territory. The export of our underground
and surface resources to world markets, the acceptance of our republic into the Council of Europe,
are constantly increasing its prestige. In such conditions, it is very important to correctly define its
tasks in accordance with the purpose of education.

During the period of independent state building, one of the most important tasks of
education is to raise citizens who are comprehensively developed, possess a scientific worldview,
intellectual level, healthy artistic taste, physical perfection, and economic knowledge, who protect
the environment, who love their art with exemplary morality and deep love.

In order to raise representatives of the new generation as healthy-spirited citizens, it is
important to achieve the following tasks:

v' To raise citizens who are comprehensively developed in terms of their scientific
worldview and ideological and political level. For this, both in the educational process and in
extracurricular activities, while teaching students the basics of science, they should be instilled
with a sense of love, respect, and reverence for statehood and its attributes;

v’ It is necessary to achieve the purification of the morals of students. Thus, it is necessary
to reveal in them the virtues that are positive manifestations of morality (friendship,
companionship, sincerity, honesty, generosity, dignity, dignity, beauty of mind, generosity,
fortitude, determination, courage, tolerance, humility, patience, patriotism, protecting the
homeland from foreign eyes, dignity, kindness, justice, loyalty, etc.) and to correct the vices that
are negative manifestations of morality (lying, cowardice, betrayal of the homeland, hypocrisy,
theft, stupidity, madness, cruelty, oppression, forbiddenness, carelessness, flattery, betrayal,
tendency to superstition, stubbornness, etc.);

v’ It is necessary to educate students as people with comprehensive scientific and artistic
taste. One of the most important tasks is to direct them to love the beauties of nature, to accustom
them to feel, perceive and appreciate the examples that instill pleasure in art. It is important to
teach them to love poetry, prose, drama, theater, museum exhibits, dance, song, jazz music,
mugham, tasnif, color, diringa, rap, vocaliz, choir, ancient musical instruments and the like;

v" One of the tasks in secondary general education schools is to take care of the physical
education of each student, to form their physical culture. Ensuring the formation of their special
abilities both physically and morally in sports lessons, in sections for different types of sports, in
training conditions, in competitions, contests, tournaments is an important part of those tasks;

v" One of the tasks ahead is to accustom students to labor starting from the early school
age, to properly use the educational opportunities arising from the interaction of labor training
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and productive labor on a polytechnic basis. In such a process, the normal attitude towards labor,
crazy love, inexhaustible respect for hardworking people, feelings of business that adorn people's
lives, as well as the effective and invaluable protection of human labor, the ability to work selflessly
for the benefit of the helpless and the disadvantaged are integral parts of the mentioned tasks;

v' In order to form the ecological education of students, it is necessary to familiarize them
with the concepts of "ecological awareness", "ecological knowledge", "ecological education",
"ecological thinking", "ecological worldview", "ecological activity", "ecological behavior" in various
activities, and to instill in them a number of practical habits to protect the environment. Teaching
students a caring attitude towards nature, accustoming them to love and protect the
environment, and familiarizing them with the socio-political, economic, spiritual and moral values
of protecting the ecological environment are among the most sacred tasks;

v’ The proper organization of students' economic education forms a broad worldview about
the economic potential, forms of ownership, production discipline, economic efficiency, economic
abundance, agricultural economy, economic balance of industry, and economic abundance
created by the oil and gas economy in society. The proper organization of economic education not
only increases their knowledge in all areas of economic development in our country, but also
acquaints them with such economically profitable projects as the Contract of the Century (1994),
the Silk Road, Qil Contracts, Baku-Ceyhan, Baku-Supsa, Baku-Novosibirsk, and others, and with
successful stages of economic development in the fields of mechanical engineering, cotton
growing, tea growing, viticulture, and animal husbandry. All of these are tasks that are considered
necessary to be implemented in the field of forming economic education;

The development of legal education of the younger generation shapes their attitude to legal
norms, creates students' socio-legal mindset, increases their activity in the field of legal culture,
expands their ideas about property law, domestic law, tax law and other legal issues and directives.
All this calls them to be disciplined, responsible, and raises the level of upbringing, such as being
ready to protect not only their own rights, but also the rights of other citizens. Carrying out such
useful work in the process of upbringing is also one of the main tasks.

This issue related to primary education also has epistemological roots. Back in the 13th
century, the prominent Azerbaijani thinker Nasireddin Tusi noted the importance of the speech
soul in the primary education of a child and the creation of elements of perfection in a child by
these forces. Tusi considers the work to be carried out in theoretical directions as "forces of
scientific perfection”, and the work to be carried out in practical directions as "perfection of
practical power". In this regard, Nasir al-Din Tusi writes: “The power of scientific perfection is
called that which is directed towards learning science and acquiring enlightenment; as a result of
this enthusiasm and desire, it is possible to determine the degrees of beings, to penetrate the
essence of truths; then to comprehend the absolute truth, which is the true goal and where all
beings end, and perhaps to achieve the art of reaching it...

The perfection of practical power is called that which allows a person to organize and adapt
his capabilities and activities in such a way that in this case morality is brought up in a suitable and
pleasing way. ” (2, p. 59-60)

As can be seen, N. Tusi considers it necessary to correctly apply absolute truth, that is, the
organization of theoretical concepts in capabilities and activities, in practice. Therefore, it is
necessary to start the work of correctly approaching the child in the theoretical and practical
directions that are considered necessary for initial education very early. N. Tusi recommends
starting this work right from the naming ceremony. He writes: “First of all, when a child is born, it
is necessary to give him a good name. If he is given an inappropriate name, he will be ashamed of
it for the rest of his life, and his blood will be black.” (2, p. 168) Since naming a child is the basis
for starting primary education, it is necessary to choose the right name first.

According to national pedagogy, “primary education is the purposeful, planned and
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organized formation of national and universal moral qualities in the younger generation that are
considered useful for the family and society, related to behavior.”

Although it is easier to engage in primary education than other types of education, it is very
responsible. Because in this type of education, the foundation of education is laid. Therefore, the
foundation should be laid in such a way that contradictions, concerns, contrasts, and dangerous
situations do not manifest themselves in subsequent processes.

During primary education, it is necessary to prioritize the instillation of the most necessary
moral qualities and examples that characterize these qualities. N. Tusi also recommends this. In
this regard, he wrote that "After the child is weaned, it is necessary to start educating him and
teaching him discipline before his morals have time to deteriorate. Since a child may be inclined
to bad habits due to the innate defects in his nature, it is necessary to prevent it before its time
and purify his morals by considering his nature, that is, whichever pure force manifests itself first
in the child, its improvement should be prioritized." (2, p. 168)

The moral norms instilled in a child at the first stage of primary education can be directed in
a good direction at a later stage by the influence of family members, relatives, neighbors and close
people. Professor Nuraddin Kazimov writes that, “As a child grows up, the moral qualities formed
as a result of the deliberate or unintended influence of parents, siblings, grandparents, relatives
and peers on him can be both beneficial and harmful for the family and society” (3, p. 267).

Therefore, the positive qualities that arise in the child’s upbringing during primary education
should be developed and regulated by the environment surrounding him, while negative traits
should be corrected and eliminated. In Tusi’s words, “the first condition of upbringing is that you
should not let the child sit and play with people and things that will spoil his nature, because the
child’s soul is simple, and he quickly takes on the character of those around him.” (3, p. 168).

The purposeful, planned organization of primary education is of great importance for the
moments when the child begins his school period. Because in the school environment, positive
manifestations of his morality (education) are well received.

According to national pedagogy, the purposeful and planned assimilation of useful qualities
without the direct control of educators is self-education. Self-education is a more difficult process.
If the participants in the process of primary education and re-education and these participants
closely participate in the organization, development, formation and improvement of both primary
education and re-education as close assistants, guides, and guides of the student, then the student
himself becomes the only participant in self-education. The student himself occupies that leading
position. Therefore, in the process of self-education, the student faces more responsible tasks.
There are two sides of the self-education mechanism to implement these tasks. The first of these
parties, which are constantly in mutual contact and warm relations with each other, is the
individual himself. That is, the student (person) is the main object of self-education, and the
second is the environment surrounding the object of self-education. That individual observes a
large number of positive moral examples and moral norms for self-education in the environment
surrounding him (4, p.26).

National pedagogy evaluates re-education as follows: “re-education is the purposeful,
planned and organized elimination of harmful traits rooted in a person’s consciousness or
behavior and the instillation of national and universal qualities of social significance in them in
their place.”

v" Those who need re-education are called ill-mannered people among the people.
v" They are also characterized as ill-mannered people in official circles.

These people, who are encountered among schoolchildren, are called ill-mannered because,
due to their exposure to harmful influences in various environments, a number of harmful traits
have begun to take root in their consciousness and behavior.

Such people usually move away from school and education and, under the influence of
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various people and groups, engage in activities that contradict educational actions, educational

components, and moral qualities. There are many reasons that lead to such people becoming ill-

mannered. These reasons can be concisely grouped as follows:

improper organization of primary education;

a naive approach to education in the stages after primary education;

parents' inability to properly educate children in the family;

weak interaction between the family and the school;

anti-pedagogical "methods" used by individual business associations, companies, private

enterprises, and individual business owners when using schoolchildren's labor for profit;
v’ public representatives turning a blind eye to the anti-pedagogical actions of minors and

schoolchildren who beg on the streets, on the side of highways, at traffic lights, in markets, cafes,

restaurants, and other places, wipe car windows, work as porters, smoke, drink alcohol, hang out

with drunks, collect money on buses, etc. (5, p.43).

Minors and schoolchildren who become "difficult children" due to a number of reasons, both
stated and unstated, often commit crimes, become participants in the commission of crimes, and
thus end up in prisons and jails.

They have the right to participate in test exams after receiving education according to
general rules in a school operating with the status of a secondary general education school in a
penal institution. Those who are admitted to higher and secondary specialized schools are
exempted from serving a certain part of their sentences. All of these are considered factors that
contribute to the re-education of these schoolchildren.

In pedagogy, the theory of education is a scientific field that studies the regularities of the
formation of human personality and is aimed at its purposeful management.

Education is an important process that ensures the transmission of the cultural, spiritual and
social values of society to future generations. It is not limited only to the instillation of knowledge
and skills, but also forms such qualities of personality as moral, aesthetic, patriotism and social
responsibility.

The main goal of the theory of education in modern pedagogy is to raise a citizen who is
comprehensively developed, creatively thinking, loyal to national and human values, and useful to
society. This theory is closely related to education and, together with it, creates a systematic and
reciprocal effect on the development of the personality. Building the educational process on
scientific grounds increases the effectiveness of pedagogical activity and contributes to the
spiritual development of society (6, p.72).

Thus, the theory of education, as one of the most important directions of pedagogy, is a
leading factor in shaping the perfection of a person, his worldview and culture of behavior. This
theory constantly maintains its importance in the field of both science and practical activity.
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Abstract. Civilization is changing, the age of technology requires more advanced skills from
the teacher. In this case, the teacher should approach his work more professionally and
responsibly, and shape his skills in accordance with the requirements of the time.

A creative teacher is a teacher who develops the thinking and imagination of students in
the teaching process, not only provides them with information, but also encourages them to solve
problems in their own way. He makes learning interesting and meaningful by using new methods
and technologies, not being satisfied with traditional methods.

A creative teacher is a key component of the modern education system. His activities
enrich the teaching process, contribute to the intellectual and personal development of students.
The preparation and support of such teachers is important for improving the quality of education.
Continuous training, sharing of experience and the application of innovative methods are
important for increasing the professionalism and creativity of creative teachers.

Keywords: teacher, creative teacher, innovation, skills, competencies, features of modern
education, digital tools, creative learning environment, etc.

The teaching profession is a difficult and honorable profession. It is no coincidence that
our Great Leader Heydar Aliyev says about the teacher, about the sanctity of this profession: “l do
not know a higher name on earth than a teacher. Each of us has a particle of the warm heart of a
teacher. It is the teacher who has taught us with wisdom and patience to love our native land, to
work conscientiously for the welfare of all. Each of us has his own teacher, and we cherish his
memory in our hearts with respect and gratitude throughout our lives.”

In the modern education system, the teaching profession is not only a means of
transferring knowledge, but also a profession that enriches the teaching process with its creative
abilities and innovative approaches. Therefore, a teacher should approach his work creatively, and
strive to increase the effectiveness of the lesson with the new methods and tools he applies.

What is the concept of “creative teacher” and what does it include?

A creative teacher is a teacher who uses original and effective methods in the teaching
process, develops the thinking abilities of students, and increases the quality of education. The
concept of a creative teacher is a joint expression of the teacher's personal skills, professional
knowledge and psychological preparation. These teachers apply innovative approaches to both
lesson planning and assessment. The creative teacher also plays a motivating role in the teaching
process, creates conditions for students to express themselves, and builds self-confidence (1,
p.47).

Civilization is changing, the age of technology requires more advanced skills from the
teacher. In this case, the teacher should approach his work more professionally and responsibly,
and shape his skills in accordance with the requirements of the time.

A creative teacher is a teacher who develops the thinking and imagination of students
during the teaching process, who not only provides them with information, but also encourages
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them to solve problems in their own way. He makes learning interesting and meaningful by using
new methods and technologies, not being satisfied with traditional methods.

So what are the main characteristics of a creative teacher? The characteristics of a creative
teacher can be summarized as follows:

High level of professionalism - deep knowledge of the subject and correct selection of teaching
methods;

Innovation - applying new methods and technologies in the teaching process;

Adaptability - choosing teaching strategies that suit the individual characteristics of students;
Problem-solving skills - effectively solving difficulties that arise during teaching;

Motivational skills - encouraging students to learn;

Collaboration and communication skills - effective communication with colleagues and parents.

A creative teacher develops students' analytical thinking, critical thinking and problem-
solving skills using various methods in the teaching process. Interactive forms of training, the
application of projects and tasks not only increase the level of knowledge of students, but also
increase their interest and motivation. A creative approach increases the quality and efficiency of
the lesson. A creative teacher makes the lesson more interesting and effective by using
technologies in the teaching process, gamification and bringing examples from real life (2, p.61).

The following ways are recommended to become a creative teacher:

Continuous professional development - participation in seminars, trainings and courses;
Monitoring methodological literature - familiarization with new pedagogical technologies and
methods;

Exchange of experience - sharing experience with colleagues;

Studying the individual characteristics of students - individualizing lesson strategies;

Participation in innovative projects - bringing new ideas to the teaching process;

Reflection and self-development - analyzing the results after the lesson process, improving
teaching methods.

There are a number of important tools that a creative teacher will use in modern teaching,
which are as follows.

“Creative learning environment with digital tools”. In modern times, the application of
digital tools in the educational process plays an important role in improving the quality of teaching
and developing students' creative thinking skills. The use of digital technologies - interactive
boards, tablets, educational programs, online platforms in secondary schools strengthens the
interaction between teachers and students, makes the learning process more interesting and
efficient. Digital tools are not only a means of transferring knowledge, but also an innovative
educational resource that opens up wide opportunities for creative activity.

A creative learning environment is formed when students actively participate in the
learning process, conduct research, express their ideas and work on practical projects. In this
regard, digital tools - platforms such as “Google Classroom”, “Kahoot”, “Padlet”, “Canva” and
“Scratch” allow students to demonstrate their creativity, work in teams and make independent
decisions. In such an environment, the role of the teacher is shaped not only as a provider of
information, but also as a guide and motivator.

“Game-based learning: increasing motivation in children”. In modern learning approaches,
game-based learning is considered one of the most effective methods for increasing cognitive
interest and motivation to learn in children. The main goal of this method is to ensure the
acquisition of knowledge and skills in a fun and interactive way. Game-based learning creates
conditions for students to actively participate in the learning process, develop their creative
abilities, as well as form critical and logical thinking skills.

Studies show that lessons conducted in a game environment increase children's interest
and attention, and lead to better memorization of the topics studied. For example, through
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platforms such as “Kahoot”, “Quizizz”, “Minecraft Education Edition”, students learn in both a
competitive and cooperative environment. This develops important social skills such as
independent decision-making, problem solving and team spirit in them.

One of the advantages of the game-based learning method is that it creates personalized
learning opportunities. Children experience a sense of success by completing tasks appropriate to
their level, which strengthens their intrinsic motivation. Thus, the learning process enriched with
game elements increases children's interest in learning, makes teaching more effective and
meaningful (3, p.19).

“Great results with simple means - creative tasks in the lesson”. The role of creative tasks
in the learning process ensures active learning of students, development of thinking and
expression skills. Modern pedagogical approaches show that a teacher does not necessarily need
complex technologies and resources to achieve great results in the lesson. It is possible to create
interest and motivation in students by organizing creative tasks using simple but purposeful means
- paper, cardboard, pictures, colored pencils, everyday objects and interactive whiteboards.

Creative tasks allow students to approach the lesson material from different aspects, think
critically and express their ideas freely. For example, simple activities such as writing an alternative
ending to a story, presenting a topic with a poster or model, as well as solving problems on real-
life examples, strengthen children's interest in learning. These types of tasks can be organized
both individually and in groups, which develops cooperation and communication skills.

“Integrating science and mathematics through STEAM projects”. In the modern education
system, the STEAM (Science, Technology, Engineering, Art, Mathematics) approach is considered
one of the most successful models of interdisciplinary integration. This model helps students
connect scientific and technological knowledge with practical applications, and develop creative
and critical thinking skills. Through STEAM projects, the joint teaching of science and mathematics
is presented not at the level of abstract theories, but in the form of applying knowledge to solving
real-life problems.

The integration of science and mathematics has a significant impact on the formation of
scientific thinking in students. For example, in projects where physics and mathematics are
combined, children learn the concepts of force, motion and measurement through practical
experiments; in the integration of biology and mathematics, the ability to analyze ecosystems
statistically and draw conclusions based on data is developed. The principle of “learning by doing”
is taken as the basis in such projects, which ensures that learning is sustainable and meaningful.

The STEAM approach also combines creative art elements (Art) with scientific content,
increasing students' aesthetic taste and presentation skills. Students express their ideas through
models, graphs, models and visual presentations. This develops both analytical and creative skills
at the same time. As a result, STEAM projects make a significant contribution to the formation of
21st century skills by integrating natural and mathematical subjects.

One of the main goals of the education system in the modern era is to form a personality
that is creative, critical thinker and capable of independent decision-making. One of the most
effective ways to achieve this goal is to develop the ability to ask questions in children. Questions
that make children think arouse their cognitive interest, create interest in learning and create a
basis for the formation of creative thinking (3, p.22).

One of the main goals of the National Curriculum is to develop students' thinking skills. The
tools that a creative teacher will use for this can be summarized as follows.

“Questions that make children think — the key to creative thinking”. A question is the
beginning of a child’s thinking process. As a child asks questions, he begins to understand the world
around him, find cause-and-effect relationships and express his own ideas. For example, questions
such as “Why is the sky blue?” or “If | were a bird, where would | fly?” activate both the child’s
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logical and imaginative abilities. Trying to find answers to such questions directs the child to
search, observe and draw conclusions.

Creative thinking is measured not only by the assimilation of ready-made knowledge, but
also by the ability to create new ideas. When children are asked open-ended questions, that is,
guestions that do not have a single correct answer, they are encouraged to think differently. For
example: “If you could change the world, what would you change?” “If water could talk, what
would it tell us?” Such questions develop children’s imagination, emotional intelligence and social
sensitivity, and also increase their confidence in their own ideas.

The role of the teacher in the development of creative thinking is indispensable. The
teacher should evaluate every question asked by the children and direct them to think more. Even
the wrong answer of the child indicates the activity of his thinking process. Therefore, the teacher
should not punish questioning, but rather encourage it.

In the lessons, methods such as “brainstorming”, “mind mapping”, “what if” lead children
to think freely and come to creative conclusions.

“Artificial intelligence and children: the teacher of the future starts today”. The rapid
development of technology is also creating profound changes in the field of education. Artificial
intelligence is now widely used not only in the field of information technologies, but also in
pedagogy. The integration of artificial intelligence into the educational process enriches children's
learning experience and helps prepare students who are teachers of the future. This approach
aims to develop not only technical knowledge, but also creative, critical and social skills (4, p.27).

Artificial intelligence has the ability to develop individualized curricula for students, adapt
teaching materials to their level, and personalize the learning process. This feature is reflected in
the following functions of Artificial Intelligence:

Individualized learning path — Materials are presented to each child at their own pace and
according to their abilities.

Interactivity of teaching — Lessons become more interesting and accessible through robots,
virtual simulations, and games.

Feedback and assessment — Al immediately evaluates students’ responses and makes
suggestions for their development.

Data analysis — It offers effective strategies to the teacher by monitoring students’ learning
habits.

Through Al, children both learn and play the role of a small teacher in the teaching process.
For example, in adaptive learning platforms, students:

Apply their knowledge,
Explain and help other students,
Develop leadership skills on projects and assignments.

Thus, Al ensures that students not only acquire information, but also test their teaching
skills in practice. This is an important experience for becoming a teacher of the future.

Artificial intelligence frees students from routine tasks and allows them to develop their
creativity, problem-solving and critical thinking skills (5, p.42).

The teacher should use artificial intelligence as an auxiliary and reinforcing tool in the
teaching process. His task is to teach children to use artificial intelligence correctly and
purposefully, to ensure the ethical and safe use of technology, and to include creative and critical
thinking skills in the learning process.
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Abstract. Emergencies occur as an inevitable consequence of natural, man-made and social
events at the stages of development of human society. High-level preparedness of management
bodies and forces is of great importance for the prevention and elimination of the consequences
of these events. In modern times, the emergency system is considered an integral part of state
security, and the efficiency of the management process in this area directly affects the protection
of people's lives and property.

Purposeful and systematic organization of civil defense measures serves to reduce the
negative consequences of emergencies and ensure the safety of the population. The interaction
of management bodies, rescue forces and public organizations in this area is an important
guarantee of the stability of society.

Civil defense education plays an important role in increasing the life and safety knowledge
of not only professional rescue and security bodies, but also university students. The
implementation of special programs in this area ensures that the younger generation acts
promptly and correctly during emergencies.

Keywords: emergencies, civil defense measures, protection, natural disasters, man-made
events, population safety, etc.

Emergencies occur as an inevitable consequence of natural, man-made and social events at
the stages of development of human society. High-level preparedness of management bodies and
forces is of great importance for the prevention and elimination of the consequences of these
events. In modern times, the emergency system is considered an integral part of state security,
and the efficiency of the management process in this area directly affects the protection of
people's lives and property.

The main task of management bodies in this process is to prevent emergencies, provide an
operational response to them and minimize their consequences. The Ministry of Emergency
Situations was established in the Republic of Azerbaijan to carry out activities in this direction in a
centralized manner. The Civil Defense Troops, the Special Risk Rescue Service, the State Fire
Control Service and other institutions operate within the structure of the Ministry.

Management bodies also carry out coordination work aimed at assessing risks, educating
the population, planning preventive measures and eliminating the consequences of emergencies.
The main principle in all these activities is efficiency, interaction and efficiency.

The level of preparedness of the forces involved in emergency management is a key
indicator of the system's effectiveness. The forces include rescue teams, firefighters, medical
teams, police and other special services. Their interaction is carried out under the leadership of a
single control center (1, p.17).

Training and practical exercises are an integral part of the training of these forces. Civil
defense exercises, emergency scenario exercises, testing of evacuation plans for the population
and maintaining technical equipment in working order are the main elements of the training
system. A high level of professionalism of the forces can be ensured only in conditions of
continuous training and coordination.
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In modern times, the application of information technologies and artificial intelligence
comes to the fore to increase the efficiency of management in the emergency system. Geographic
information systems (GIS), satellite monitoring, drone technologies and real-time information
exchange play an important role in the operational decision-making process.

At the same time, since climate change, urbanization and industrialization processes create
new risks, the preparedness plans of management bodies must be regularly updated. Scientifically
based risk analysis and forecasting models are one of the important tools in this direction.

Civil defense, as an important component of the state security system in modern times, is a
complex of activities aimed at protecting the population, territory, material and cultural assets
from natural, man-made and military emergencies. The purpose of this system is to protect human
life, minimize damage during emergencies, and ensure the restoration of normal society.

The main tasks of civil defense are concentrated in several areas:

Protection of the population. The priority direction of civil defense is the protection of
human life. For this purpose, timely warning of the population about the danger, preparation of
evacuation plans, organization of shelters, and provision of first aid are ensured.

Organization of a warning and information system. Timely warning during emergencies is
one of the main factors that save people's lives. Therefore, effective communication, signaling,
and information systems are created by civil defense agencies.

Organization of rescue and restoration work. Operational activity of rescue forces is ensured
during natural disasters, explosions, fires, and other events. Restoration and disinfection work is
carried out in the affected areas, and the restoration of infrastructure is organized.

Creation of material and technical reserves. Storage and distribution of food, medicine, fuel,
and other important reserves for use during emergencies are among the important tasks of civil
defense.

Personnel training and public education. The success of civil defense depends on the
awareness of people and the activities of professional personnel. For this purpose, civil defense
exercises, training programs and educational events are regularly carried out (2, p.75).

Emergency preparedness not only increases the ability to respond promptly, but also
ensures that damage is minimized. Emergency response teams include rescuers, firefighters,
medical aid and technical teams. Their main tasks include evacuating the population, providing
first aid to the injured, extinguishing fires and organizing the restoration of damaged
infrastructure. Each team must have professional and technical training in accordance with its
functional direction.

Team training is carried out mainly through practical exercises and simulation exercises. In
these exercises, scenarios for real situations are developed, operational plans are tested and
coordination experience between teams is increased. Regular exercises strengthen the teams'
ability to respond quickly, make decisions and act promptly in emergency situations.

In modern times, the application of technological tools plays an important role in the training
of teams. GPS monitoring, drones, special technical equipment and information systems increase
the efficiency of rescue operations. At the same time, scientifically based analysis of risks and
prediction of emergencies increases the effectiveness of the training of teams.

Civil defense education plays an important role in increasing the life and safety knowledge
not only of professional rescue and security agencies, but also of university students. The
application of special programs in this area ensures that the younger generation acts promptly
and correctly during emergencies.

Civil defense education in universities is carried out within the framework of special
programs. Programs usually include theoretical knowledge and practical exercises:
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Theoretical part:
v’ Basic concepts of emergencies, their types and causes;
v' Methods of population protection, evacuation plans and organization of shelters;
v’ Principles of rescue and emergency medical care;
v’ Risk assessment and preparation of preventive measures.
Practical part:
v Simulation exercises for emergencies;
v’ Practical training on evacuation of the population and provision of first aid;
v’ Firefighting and rescue operations rehearsals;
v Organization of cooperation and teamwork.
v Rules and methodological approaches

Training programs are implemented in accordance with regulatory and legal acts approved
by the state. Students are trained in stages: first, theoretical knowledge is acquired, then practical
skills are developed. Training is held regularly and students' knowledge and skills are assessed.
These rules create the basis for their effective and prompt action in emergency situations.

Public education and training in the civil defense system are among the main factors
ensuring the resilience of society to emergencies. Increasing the knowledge and skills of the
population in civil defense ensures not only the protection of life, but also the minimization of the
consequences of emergencies. Therefore, the organization and planning of training should be
carried out on a systematic and scientific basis (4).

Public education in civil defense is based on regulatory and legal documents established by
the state. The Ministry of Emergency Situations and civil defense bodies develop and implement
training programs for the population. Local executive authorities, educational and healthcare
institutions, as well as public organizations actively participate in the organizational process.

Training plans are developed in stages:

1. Readiness and needs analysis: The level of information of the population and areas at risk
are determined.

2. Development of programs: Training should include theoretical knowledge and practical
exercises. The theoretical part explains the types of emergencies, safety rules and evacuation
plans. The practical part conducts first aid, firefighting and evacuation exercises.

3. Implementation and coordination: The time, place and participants of the training are
planned in advance. Programs are adapted for different groups of the population.

4. Evaluation and improvement: The effectiveness of the training is assessed and
recommendations for future activities are developed.

Civil defense is a system of measures taken to protect the life and health of the population
in emergency situations. Preparing the population for civil defense is one of the main factors
ensuring the effectiveness of these measures.

The following basic principles are used in teaching the population about civil defense:

General nature: Protection issues should be taught to all citizens of the country over the age
of 6. At the same time, persons aged 6-16 are taught methods and rules for protection in
emergency situations, and persons over the age of 16 are also taught, in addition, rules for actions
to eliminate the consequences of accidents and other catastrophic events. (4)

Principle of Compulsory: Civil defense training for the population is mandatory and is
considered a civic duty of every citizen. Regardless of subordination, ownership and form of
economy, the heads of all state and non-state bodies, enterprises and organizations organize the
preparation of their subordinates for protection in emergency situations and are responsible for
this work.

Principle of Individualization: Protection issues are taught differently to different groups of
the population, taking into account specific local conditions, characteristics of farms and other
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factors. For the purpose of civil defense training, the country's population is conditionally divided
into 5 groups: management personnel; commanders-chiefs and personal staff of non-military civil
defense units; employees, workers and agricultural workers not involved in civil defense units;
population not engaged in production and service; students of state and non-state higher and
secondary specialized schools, students of technical and vocational schools.

The principle of continuous and consistent training: The training of knowledge, rules and
methods of protection is continuous and consistent. Training activities in this area are planned
and implemented annually in all facilities, without exception - industrial and agricultural
enterprises, departments and organizations, educational and medical institutions, service areas,
etc. The academic year begins in January and lasts 10 months.

The principle of organizational planning: Every year in December, the civil defense
headquarters draws up a "Plan for the preparation of management personnel, teams, workers and
employees at the facility for civil defense" for the next academic year. The plan is drawn up on the
basis of the order of the head of the district (city) civil defense and the directive of the higher
department in the field (ministry, company, etc.), while taking into account the training programs,
as well as the instructions for the leadership personnel to undergo training in civil defense courses
(5).

The organization and planning of civil defense training for the population is important for
protecting people's lives and health in emergency situations. Guided by the above principles, it
increases the effectiveness of activities in this area and ensures the safety of society.
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Abstract. Education is a purposeful process aimed at the formation of human personality, its
spiritual, mental, physical and aesthetic development. The social requirements, moral values and
cultural heritage of society determine the content of this process. Several main types of education
are distinguished: intellectual education, moral education, aesthetic education, labor education,
physical education, patriotic education, primary education, self-education and re-education.

Intellectual education is aimed at developing the level of knowledge, cognitive abilities and
thinking culture of students. The educational process at school, independent learning skills and
scientific interests are the main means of this type of education. Moral education serves to form
gualities such as conscience, responsibility, justice, honesty and humanism in a person. The role
of the family, school and social environment is great here. Aesthetic education develops the ability
to feel beauty, to have an aesthetic attitude towards art and nature. Music, painting, literature
and theater are effective means of this education.

Labor education is aimed at instilling industriousness, responsibility and collective labor
habits. The goal is to raise a person in the spirit of respect for labor. Physical education aims to
develop a healthy lifestyle, physical education and endurance. Sports and active games are the
main forms of physical education. Patriotic education is the main goal of this education, instilling
feelings of national identity, love for the state and people, respect for historical heritage. All types
of education are closely interconnected and, when implemented in a complex way, harmonious
development of personality is achieved. In modern times, education requires the joint activity of
not only the family and school, but also society, the media and the social environment.

Keywords: types of education, intellectual education, moral education, aesthetic education,
labor education, physical education, patriotic education, primary education, self-education and re-
education

The prominent ethnopedagogue Professor Aliheydar Hashimov writes that “The history of
education is as old as the history of human society. There has never been a period in the history
of the development of society when representatives of the older generation did not take care of
the education of the younger generation. However, at different times, at different stages of
development, the essence, character of education and the ways of instilling it in children were not
at the same level” (1, p.9)

Professor Nureddin Kazimov was the first to bring this topic to national pedagogy. According
to national pedagogy, there are three types of education depending on the degree of difficulty:

1) primary education; 2) re-education; 3) self-education.

Primary education. According to national pedagogy, "primary education is the purposeful,
planned, and organized formation of national and universal moral qualities in the younger
generation that are considered beneficial for the family and society, related to behavior."

Although it is easier to engage in primary education than other types of education, it is very
responsible. Because in this type of education, the foundation of education is laid. Therefore, the
foundation should be laid in such a way that contradictions, concerns, contrasts, and dangerous
situations do not manifest themselves in subsequent processes.

One of the methodological foundations of scientific pedagogy is based on the correct laying
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of the foundation of education. Therefore, this work, which is considered necessary to begin as
soon as the child is born, needs to be carried out in a purposeful and planned manner. In this case,
it is considered more expedient to work mainly in two directions:

v" Work carried out in theoretical directions;

v' Work carried out in practical directions.

When we say work carried out in theoretical directions, we mean planning the work to be
done on pedagogical, psychological, sociological, physiological, and biological grounds.

When we say the work to be done in practical directions, we mean the application of planned
theoretical directions in practice and at the same time the purposeful use of the opportunities of
moral, spiritual, aesthetic, ideological-political, labor, physical, economic, and ecological education
of the child. Tusi considers the work to be carried out in theoretical directions as “forces of
scientific perfection,” and the work to be done in practical directions as “perfection of practical
power.” In this regard, Nasir al-Din Tusi writes: “The power of scientific perfection is called that
which is directed towards learning science and acquiring enlightenment; as a result of this
enthusiasm and desire, it is possible to determine the degrees of beings, to penetrate the essence
of truths; then to comprehend the absolute truth, which is the true goal and where all beings end,
and perhaps to achieve the art of reaching it...

The perfection of practical power is called that which allows a person to organize and adapt
his capabilities and activities in such a way that in this case morality is brought up in a suitable and
pleasing way. ” (2, p. 59-60)

As can be seen, N. Tusi considers it necessary to correctly apply absolute truth, that is, the
organization of theoretical concepts in capabilities and activities, in practice. Therefore, it is
necessary to start the work of correctly approaching the child in the theoretical and practical
directions that are considered necessary for initial education very early. N. Tusi recommends
starting this work right from the naming ceremony. He writes: “First of all, when a child is born, it
is necessary to give him a good name. If he is given an inappropriate name, he will be ashamed of
it for the rest of his life, and his blood will be black.” (2, p. 168)

During primary education, it is necessary to prioritize the instillation of the most necessary
moral qualities and examples that characterize these qualities. N. Tusi also recommends this. In
this regard, he wrote that "After the child is weaned, before his morals have time to deteriorate,
it is necessary to start educating him and teaching him order and discipline. Since the child may
tend to bad habits due to the innate defects in his nature, it is necessary to prevent it before time,
and to purify his morality by considering his nature, that is, whichever pure force manifests itself
first in the child, its improvement should be prioritized." (2, p. 168)

The moral norms instilled in a child at the first stage of primary education can be directed in
a good direction at a later stage by the influence of family members, relatives, neighbors and close
people. Professor Nuraddin Kazimov writes that, “As a child grows up, the moral qualities formed
as a result of the deliberate or unintended influence of parents, brothers and sisters,
grandparents, relatives and brothers, and peers can be both beneficial and harmful for the family
and society” (3, p. 267).

Therefore, the positive qualities that arise in the upbringing of a child during primary
education should be developed and regulated by the environment surrounding him, and the
negative traits should be corrected and eliminated. Taking this into account, educators

That is, the main object of self-education is the student (person), and the second is the
environment surrounding the object of self-education.

That individual observes a large number of positive moral examples and moral norms for
self-education in the environment surrounding him. Starting from childhood, he chooses examples
from those positive qualities and begins to apply these examples to his behavioral activity. These
positive qualities in the child's behavior and activity begin to have exemplary characteristics during
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adolescence. The teenager tries to compare himself to the characters of works, movie heroes,
winners who have won victories on a national and international scale, and those who have won
gold medals. Some parents feel and see such exemplary characteristics and justify the teenager's
observation of self-education.

Some parents, however, approve of the teenager's self-observation facts and praise the
teenager. “l admire you”, “l envy you”, “You are a person who thinks about your future”, “You
bring pride to your parents with these actions”, “This exemplary attitude of yours to yourself
indicates that you will be happy in the future”, “If a person is demanding of himself, he will see
the fruits of this in the future. | see such demandingness in you too. So, we can already think that
you will have a very good future.” The approach of parents to adolescents increases the
effectiveness of their self-observation with words like “I admire you”, “l envy According to Tusi,
intelligence is the ability to immediately, instantly (like lightning) select what is necessary for
oneself among many events and characteristics and easily draw the right conclusion. The form of
perception is the ability to direct the soul only towards the things to be learned, and there is no
need for “virtues” such as “stopping” or “letting go” in the assimilation (2, p. 90).

Taking these into account, we can express self-observation as follows:

Self-observation is the process of a child or teenager being able to objectively observe his or
her thoughts, speech patterns, behavior with others, and behavior with people in order to
correctly understand his or her mental state by thinking and behaving, and at this time, being able
to feel, perceive, and correctly evaluate them.

The child and teenager begin to compare the facts of self-observation. The result of this
comparison is that among the facts of observation of the child (adolescent), there are those that
satisfy him or her. In turn, the child (adolescent) begins to understand those that satisfy him or
her. These are considered the main factors of self-awareness. In the next stage, the person who
educates himself determines to what extent all the moral qualities related to the behavior in his
“self”, especially moral, aesthetic, physical, ecological, economic, patriotic, ideological-political,
businesslike, etc., are useful for the family and society. Thus, that person understands the
difference between his “self” and other “self”. So, we can express self-awareness as follows:

“Self-awareness is the student’s correct assessment of the moral qualities of the
psychological facts and states obtained from self-observation, related to behavior, and, thanks to
this, his understanding of the importance of his desires, interests, inclinations, abilities, and
usefulness to those around him.”

Self-awareness also develops in unity with self-discipline methods such as self-control, self-
analysis, self-criticism, self-examination, self-assessment, self-regulation, being able to look at
oneself from the outside, self-commitment, self-responsibility, self-reporting, self-demanding,
being able to maintain the purity of one's own self (in some literature, these are also called
components of self-discipline).

If self-observation creates a kind of condition for the formation of self-awareness, then both
of these, together with other methods, provide manifestations of self-imitation. Self-instruction
can be considered one of the main criteria of self-instruction.

Self-instruction occurs after a person psychologically prepares himself for life and regulates
all his moral qualities related to behavior and regulates them in the form of self-affirmation. A
person who instills his exemplary actions and dictates to others with a sense of pride that these
actions are useful to them becomes very active during self-instruction.

So, there is also an inactive type of self-instruction. Psychological, sociological, physiological
and pedagogical studies show two types of self-instruction: Active and inactive. Both types are
presented as positive signs of the method (component) of self-education. Simply put, if inactive
self-instruction finds its expression involuntarily, active self-instruction is presented purposefully.

Uzeyir Hajibeyov, a prominent genius of the Azerbaijani people, has worked as a teacher,
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educator, programmer, textbook writer, journalist, publicist, publisher, poet, playwright,
performer, director, concertmaster, composer, rector, and public and political figure, bringing
national and universal fame to himself and his country.

Teenager Teymur Rajabov, who managed to form exemplary traits and qualities arising from
the unity of self-education methods in his spiritual world from a very young age, became the
owner of the world cup among juniors in chess. Today, endless respect, honor and admiration are
expressed for both Teymur Rajabov himself and the Republic.

Re-education. National pedagogy evaluates re-education as follows: “the purposeful,
planned and organized elimination of harmful traits rooted in a person’s consciousness or
behavior and the instillation of national and universal qualities that will have social significance in
their place is re-education.”(4,p.22)

Those who need re-education are called ill-mannered people among the people.

Even in official circles, they are characterized as ill-mannered people.

These people, who are encountered among schoolchildren, are called ill-mannered because, due
to their exposure to harmful influences in various environments, a number of harmful traits have
begun to take root in their consciousness and behavior.

Such people usually move away from school and education and, under the influence of various
people and groups, engage in activities that contradict educational actions, educational
components, and moral qualities. There are many reasons why such people are ill-mannered.
These reasons can be briefly grouped as follows:

v" improper organization of primary education;

v"anaive approach to education in the stages after primary education;

v"inability of parents to properly educate children in the family;

v"weak interaction between the family and the school;

v" shortcomings in the work of school principals, public organizations of the school, and
subject teachers in the work of education;

v"inability of the school to establish cooperation with family executive authorities, field
representatives, and employees of the children's police regarding the education of schoolchildren;

v"ignorance of the scientific, pedagogical, psychological, and methodological foundations
of the theory of education existing in folk pedagogy, scientific pedagogy, and social pedagogy, or
at best, not knowing these foundations well;

v individual business associations, companies, private enterprises, and individual business
owners, when using schoolchildren's labor for profit, approach them with anti-pedagogical
"methods";

v' schoolchildren falling under the influence of "speculators", "fraudsters", "sadists",
"representatives of religious fanaticism", "deletants", "authorities", "Vorzakon" and other people
who are alien to the social environment;

v representatives of the public turning a blind eye to the anti-pedagogical actions of
minors and schoolchildren who beg on the streets, on the side of highways, at traffic lights, in
markets, cafes, restaurants, and other places, wipe car windows, work as porters, smoke
cigarettes, drink alcohol, hang out with drunks, collect money on buses, etc.

Minors and schoolchildren who become "difficult children" due to a number of reasons, both
stated and unstated, often commit crimes, become participants in the commission of crimes, and
thus end up in prisons and jails (5, p.79).

In our republic, in prisons (penalties) serving the reformation of minors, we have minor
schoolchildren who have been convicted and reformed for murder, intentional homicide, robbery,
injury to people, theft, buying, selling, using drugs, and other such offenses. For the re-education
of such people, secondary schools, sports grounds, entertainment rooms, special offices and
methodological corners for holding cultural and mass events have been organized in
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penitentiaries. Subject teachers, educators, lawyers, educators, coaches, and cultural and artistic
figures are engaged in their education and upbringing. After our country became a member of the
Council of Europe, those who were re-educated were allowed to participate in the entrance exams
conducted by the State Commission for Student Admission (6, p.18).

They have the right to participate in the test exams after receiving education according to
general rules in a school operating with the status of a secondary general education school in a
penitentiary. Those who are admitted to higher and secondary specialized schools are exempted
from serving a certain part of their sentences. All this is in line with the re-education of these
schoolchildren.
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Abstract

This article examines the prospects for integrating artificial intelligence (Al)-based
precision farming technologies into Kazakhstan’s agro-industrial complex. Drawing on Pakistan’s
practical experience, it proposes strategic adaptation models suited to Kazakhstan’s
agroecological and socioeconomic realities. The analysis highlights the importance of localizing Al
tools, strengthening human capital, and building digital infrastructure to ensure effective
implementation. Comparative insights from Pakistan are used to outline potential scenarios for
sustainable digital agriculture development in Kazakhstan.
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The Digital Transformation of Agriculture

The global agricultural sector is undergoing rapid digital transformation driven by
technological innovation, automation, and data-driven management systems. Digitalization, the
rise of precision farming, genetic selection, and climate adaptation measures are redefining
agricultural production worldwide (Lekerova et al., 2022). Central to this transformation is the
adoption of digital technologies such as drones (Optiexv Holdings, 2025), satellite monitoring
systems, soil and climate sensors, GPS-based navigation (Ardak et al., 2025), automated irrigation,
yield forecasting, and big-data analytics. Among these tools, artificial intelligence (Al) stands out
for its ability to process vast amounts of data, recognize complex patterns, and generate
actionable insights—leading to optimized resource use, increased vyields, and more sustainable
agricultural practices. Precision farming, in particular, has emerged as a key approach for
improving productivity while minimizing environmental impact (Bikbulatova et al., 2008). By
leveraging real-time data collection and analysis, it enables farmers to tailor management
practices to local conditions, thus reducing costs for fertilizers, seeds, water, and chemicals.

Theoretical Foundations of Precision Farming and the Role of Al

Precision farming represents an integrated system that combines Geographic Information
Systems (GIS), remote sensing technologies, and real-time sensor networks to enhance production
efficiency (Figure 1.). GIS tools enable spatial analysis and visualization, while remote sensing—
through satellites and drones—provides up-to-date information on crop and soil conditions.
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Sensors further enrich this data ecosystem by continuously recording environmental parameters.
Al technologies play a pivotal role in processing these complex data streams. Machine learning
algorithms help detect hidden patterns, forecast yields, and optimize decision-making processes.
However, the effectiveness of such models depends heavily on their adaptation to local variables,
including climate, soil structure, and crop type. Therefore, regional calibration and algorithm
localization are essential for maximizing the accuracy and efficiency of precision farming systems.

» The agronomic » The technical
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and other resources operations, which

taking into account the contributes to the
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Figure 1. The efficiency of precision farming

Pakistan’s Experience: Achievements and Limitations

Pakistan provides a valuable case study for understanding the opportunities and challenges
of implementing Al-driven precision agriculture in a resource-constrained environment. The
country faces severe climatic conditions—aridity, monsoon dependency, frequent droughts and
floods, and soil salinization—that have long hindered agricultural productivity (Shafik & Bibi,
2023). Despite these obstacles, Pakistan began integrating Al-based precision farming
technologies in the mid-2010s. Initiatives included big-data analytics platforms, machine learning
yield models, and Al-enabled irrigation systems.

Key empirical outcomes include:

- Collaboration between the startup Uplift Al and the University of Agricultural Sciences in
Faisalabad increased farmers’ yields by 21% through personalized Al-based recommendations.

- A pilot project on lemon farms demonstrated significant reductions in input costs while
improving profitability.

- Satellite data combined with Random Forest algorithms enabled accurate wheat yield
forecasts in arid regions (Sajjad et al., 2025).

- The use of drones and multispectral sensors with machine-learning models such as
LASSO, Random Forest, and XGB improved wheat yield prediction accuracy (Shafi et al., 2023).

- Integrated Nutrient Management (INM) boosted wheat yields by 26% compared to
traditional methods (Shafi et al., 2021).
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- Al-based irrigation and disease diagnostics systems reduced water and chemical use by
25-35%.

However, Pakistan’s implementation also exposed systemic limitations: insufficient digital
infrastructure, a shortage of skilled specialists, and the high cost of equipment for smallholder
farmers. These factors have constrained the scalability of precision agriculture across rural regions.

Strategic Adaptation for Kazakhstan

Kazakhstan shares several agroecological characteristics with Pakistan, particularly in its
arid and semi-arid regions. By learning from Pakistan’s experience, Kazakhstan can accelerate its
transition toward Al-enabled agriculture while tailoring practices to local conditions. (Table 1)

Table 1. Comparative analysis of agricultural technology adaptation between pakistan and
kazakhstan

Area for Adaptation Pakistan’s Experience Potential  Benefits  for
Kazakhstan

Advanced Irrigation = Drip and sprinkler irrigation Large-scale

Strategies in arid zones implementation in
southern regions for
efficient water use

Climate-Resilient Crop Development of drought- Introduction of resilient

Varieties resistant wheat and rice varieties of wheat, corn,

and forage crops

Al-Driven Monitoring and Early adoption of Al, Enhanced precision of GPS

Diagnostics drones, and satellite = analytics and yield
mapping forecasting

Localized Agribusiness = Established sugarcane, Development of grain,

Processing fruit, and dairy processing  sunflower, and livestock

Technology Education and
Training

Farmer education
initiatives on digital tools

value chains
Creation of digital literacy
programs for agricultural

producers

Kazakhstan has already initiated pilot projects and feasibility studies for Al integration in
agriculture (Kurishbayev et al., 2019). The most strategic path forward involves adapting Pakistan’s
resource-saving models to Kazakhstan’s large-scale production systems, emphasizing data-driven
efficiency, and investing in human capital development.

Prospects and Challenges of Integration in Kazakhstan

Kazakhstan’s vast agricultural potential is counterbalanced by climatic variability—sharp
temperature fluctuations, drought risk, and low soil moisture (HALYK RESEARCH, 2023). To ensure
successful Al integration, technological adaptation must be supported by systemic reforms.

Key challenges include:

1. Digital Infrastructure: Limited internet coverage and data platforms in rural areas
constrain technology deployment.

2. Human Capital: A shortage of specialists and low digital literacy hinder effective system
operation and maintenance.

3. Financial Accessibility: High initial investment costs limit access for small and medium-
scale farms, necessitating government and private funding instruments.

4. Cultural Barriers: Persistence of traditional farming methods can delay adoption of
innovative solutions.
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While Pakistan’s model emphasizes resource efficiency in scarcity conditions, Kazakhstan’s
focus should be on scalability, data governance, and national digital platforms. Both nations face
constraints related to skills and infrastructure, but Kazakhstan’s stronger institutional base and
mechanization level provide an opportunity for leadership in Central Asian agricultural innovation.

Conclusion

Pakistan’s experience demonstrates that Al-based precision farming can markedly
enhance agricultural productivity and sustainability. By adapting these practices to its own
context, Kazakhstan can leverage its extensive land resources, higher mechanization level, and
ongoing digitalization initiatives to achieve a transformative leap in agriculture. Strategic
localization of Al models, investment in digital infrastructure, and capacity building in rural regions
are the foundational steps toward establishing a national framework for digital agriculture. If
implemented effectively, Kazakhstan can emerge as a regional leader in Al-driven sustainable
farming.
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The English language has a thousand-year history. In the process of development of this language,
a sufficient number of expressions and phraseological units were used, and a special section of
the language - phraseology was formed, which included expressions with their own free
meanings. Teaching English in our country has become widespread. In order to master the
language perfectly, it is of great importance to know its phraseological units in depth..
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Knowing phraseology facilitates the reading of both journalistic and fiction, and the correct use of
phraseologisms makes speech very expressive. Phraseological expressions that are not translated
word for word strengthen the aesthetic aspect of the language. In the words of I. Anichkov, with
the help of idioms, which are similar to different shades of colors, a sensory-intuitive description
of our life is added to the information aspect of the language [3, 15].

The world of phraseology of modern English is vast and diverse, and the study of each of its aspects
certainly requires great attention. For those who learn English as a foreign language,
understanding this section of the language is difficult at the first stage, but after understanding
phraseologisms, they begin to speak like English and understand them from a word, thus enriching
their speech preparation. They are able to express their thoughts briefly and accurately. In many
cases, knowing English phraseology prevents the word-for-word translation of sentences from
Azerbaijani into English. Phraseology is a branch of linguistics that studies stable, formed
expressions. The set of all expressions in the language as a whole, as well as in the language of a
particular writer and each literary work separately, can be called phraseology. The subject of
phraseology, the boundaries of the concepts related to this field have not been fully defined, the
teaching method has not been sufficiently clarified and studied in detail. Linguists have different
opinions about phraseologisms. One group of researchers (L.P. Smith, V.P. Zhukov, V.N. Teliya,
N.M. Shansky, etc.) includes stable, formed expressions in the composition of phraseology, while
another group of researchers (N.N. Amasova, A.M. Babkin, A.l. Smirnitsky, etc.) include only
certain expressions.

Academician V.V. Vinogradov and some linguists do not include proverbs and idioms in the group
of phraseologisms. They argue that these words differ from phraseological expressions in their
semantic nuances and syntactic structure. V.V. Vinogradov affirmed: “Proverbs and idioms have
their own sentence structures, they are not semantic equivalents of words. The purpose of
phraseology as a linguistic discipline is a comprehensive study of the phraseological fund of a
particular language. The main aspects of scientific research on phraseology are the stability and
systematicity of phraseological expressions, their semantic structure, origin and main functions”
[4, 43].

The most difficult section of phraseology is mainly the translation of phraseological units. Because
this is a field that requires a lot of experience. Phraseology studies the principles of selecting
phraseological units, their research methods, classification and phraseography (description in
words). M. Kopylenko, Z. Popova use various research methods of phraseology: 1) Identification
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method - the construction of similar words and syntactic constructions that form phraseologisms.
2) Application method - a modified form of the identification method, a limited method in the
selection of variables, the construction of the correct semantic structure of phraseologisms [5,
49].

The subject of the history of phraseology is the study of the initial, final forms and meanings of
phraseologisms, the determination of their origins and the emergence of their scope of use in
different periods of the existence of the language, as well as the determination of the volume of
phraseological composition and its systematic organization at a particular historical stage of the
development of the language. Unfortunately, there are very few special works devoted to the
theory of phraseology in the English and American linguistic literature. As we know,
phraseologisms arise from free word combinations and are used in figurative meanings. Gradually,
figurativeness is forgotten and word combinations become stable. According to A. Kunin, the
following typology of phraseologisms exists in the English language [6, 31].

1. According to the grammatical features of the components of phraseologisms:

a) Combination of adjectives with nouns: vicious circle - talisman, dead end; the Indian summer -
early summer hot days

b) Combination of nouns in the nominative case with nouns in the possessive case:

point of view, apple of discord

c) Combination of a noun in the genitive case with an adjective: be on a good footing - to be close
to someone, to get on good terms.

d) Combination of a verb with a noun: come to one’s senses - to be wise;

cock one’s nose: to raise one’s nose, to boast.

e) Combination of a verb with an adverb: to see through somebody - to get to know someone’s
inner face, to understand their intentions; fly high - to be ambitious; get down to earth - to come
down from the sky.

f) combination of a verb and a noun: one’s heart is bleeding

2. According to the correspondence of the syntactic function of phraseologisms with parts of
speech: a) noun phraseologisms: swan-song - song of the end b) verb phraseologisms: hold one’s
ground - to stand firm, not to lose one’s position c) adverbial phraseologisms: up one’s sleeves -
to roll up one’s sleeves, how did it come about, sloppy d) exclamatory phraseologisms: Good luck!
- Good luck! Good luck!

The classification of phraseologisms by origin is also interesting. Examples of ancient British
phraseologisms can be noted. For example, Fleet Street - a London street where the publishing
house of the most famous newspapers was previously located; Phraseologisms that passed from
other languages: for example, tete-a-tete (face to face, eye to eye) - passed from French [3, 30].
Phraseologisms borrowed from Latin form a special group. Their origin is taken from the Christian
holy book, the Bible, and later translated into English. For example, apple of discord - (something
that causes discord). Most of the phraseologisms came to English from ancient mythology.

For example, Augean stables - taken from the name of the legendary Greek king Auge. According
to legend, the king's stables, which had not been cleaned for 30 years, were cleaned in one day by
a warrior named Hercules.

Some phraseologisms entered English from the language they came from by literal translation.
Phraseologisms are used in all literary genres, and a competent translator should not allow
inaccuracies in their expression. Without knowing phraseologisms, it is impossible to assess the
expressiveness of speech. Most phraseologisms are characterized by their ambiguity. They have
only one meaning. For example, from the first look - at first glance; to daydream - to indulge in
meaningless fantasies [10, 11].

There are also phraseologisms with several meanings. For example, to play fool - 1) to sit idle, to
do nothing 2) to behave frivolously; 3) to act foolishly.
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The Holy Bible is the main literary source of phraseological units, and it has enriched not only the
English language, but also many languages of the world with phraseologisms. For hundreds of
years, the Bible has been the most read and quoted book in England. “Not only individual words
from the pages of the Bible entered the English language, but also entire idiomatic expressions”
[9, 11].

The apple of Sodom - beautiful, only rotten fruit, false fruit; The beam in one’s eye - a big flaw;
The blind leading the blind .

By the sweat of one’s brow — with one’s own efforts; The camel and the needle’s eye - when the
camel goes through the eye of the needle ( impossible task); Can the leopard change his spots?
(he will never change his character); A crown of glory - a wreath of glory; Daily bread - a necessary,
daily sustenance for life;

A drop in the bucket - a drop in the sea; A fly in the ointment - a spoonful of tar in a bucket of
honey; Loaves and fishes - the blessings of the land; The prodigal son - a son who is not worthy of
his parents; The promised land - a land left in exile.

Along with these idioms, there are many verb phrases in English: To bear one’s cross — to bear
one’s burden; to condemn oneself out of one’s mouth — to judge oneself; to escape by the skin of
one’s teeth — to escape from danger by force; to kill the fatted calf — to kill a calf for a guest; to
laugh to scorn — to laugh with scorn; to sit under one’s vine and fig-tree — to sit quietly and
peacefully in one’s home; to sow the wind and reap the whirlwind — to worship the golden calf —
to worship wealth, to worship wealth above all else.

Phraseologisms taken from the Bible have been used in different meanings over time, and even
the word order has changed. For example, the expression “to kill the fatted calf” was later used in
a new sense as “to entertain guests with the best blessings in the house”. The definite article was
dropped from the expression “the wormwood and the gall” and it was used as “gall and
wormwood” to mean “something disgusting and disgusting”. The expression “When thou doest
alms let not thy left hand know what the right hand does” given in a positive sense in the Bible can
be given in a negative sense in modern language as “not to let one’s left hand know what the right
hand does”. Some phraseological units retain their literal meanings. For example, forbidden fruit;
Job’s comforter; Juda’s kiss — hypocrisy, betrayal; a prodigal son — a spoiled son; a dead letter —an
invalid law, etc.

There are a large number of phraseological units in modern English, the main function of which is
to enhance the aesthetic aspect of the language. Although the emergence of many of these
phraseological units is associated with traditions and historical factors, the main part of them
arose thanks to works of fiction [7, 16].

The works of the famous English classic W. Shakespeare are rich in this respect. In his works, one
can find more than 100 phraseologisms. These phraseologisms are also called Shakespearean. For
example, the following expressions found in the work “Hamlet” are useful: to be or not to be —to
be, or death; to cudgel one’s brains — to be confused about a task; to be hoist with one’s own
petard — to fall into a trap one has set; to do yeoman service — to provide timely assistance; to
shuffle off (this mortal coil) — to leave the mortal world; to know a hawk from a handsaw — to
distinguish a hawk from a falcon; caviar to the general — a delicious dish for those who have no
taste; germane to the matter — close to the point; there’s the rub — this is the real point; in the
mind’s eye — imaginary, imagined.
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Phraseologisms in the play “Othello”: to wear one’s heart upon one’s sleeve — to reveal one’s
feelings, to open one’s heart; trifles light as air — empty, meaningless things; moving accidents —
exciting events; the pity of it! - a pity, a great pity! The following phraseologisms are found in the
play “Macbeth”: To make assurance double sure — for more assurance; The milk of human
kindness — the ointment of kindness, humanity; To screw one’s courage to the sticking place —to
become courageous; To win golden opinions — to gain one’s sympathy, positive opinion; At one
fell swoop — in the blink of an eye; Full of sound and fury — empty threats.

As A.V. Cooney noted, Shakespeare's phraseologisms have become common expressions, which
is evidence of his genius and popularity as a linguist (7, 47).

In addition to Shakespeare, other writers such as Alexander Pope, Walter Scott, Geoffrey Chaucer,
John Milton, Charles Dickens have also enriched the English phraseological fund.

Alexander Pope's expression “Tools rush in where angels fear to thread - where angels fear to
tread - fools throw themselves without thinking”; Walter Scott's expression “to catch smb. red-
handed - to catch someone in the act of committing a crime”; “Beard the lion in his den - to attack
the enemy in his own country (crushing the snake's head in his den)”; Charles Dickens' expression
“Never say die - never surrender!”,

“A bag of bones — very thin, skin and bones” (8, 92).

There are also phraseologisms borrowed from Arabic fiction in English. For example, the
expressions “Aladdin’s lamp” from the fairy tale “One Thousand and One Nights”, “to rub the
lamp” from the fairy tale “Ali Baba and the Forty Thieves” and “An open Sesame” from the fairy
tale “Ali Baba and the Forty Thieves” can be cited.

The phraseological fund of the English language is so rich that it becomes clear how diverse the
phraseologisms we are considering are in terms of semantic and structural terms. A sufficient
number of phraseologisms are found in the literature of different peoples, as well as in the works
of English writers and poets. Phraseology is the treasure of the language, phraseologisms are the
wealth of the language. When studying phraseology, it is necessary to know its research method
and to obtain information from other sciences such as lexicology, grammar, stylistics, phonetics,
philosophy, country studies, logic.
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Abstract

This paper explores the difficulties encountered in determining the grammatical gender of
nouns in the German language, with a specific focus on Azerbaijani learners. German, as a highly
inflected language, assigns each noun to one of three genders: masculine, feminine, or neuter.
The absence of a grammatical gender system in Azerbaijani creates additional challenges for
learners, leading to frequent errors in article usage, adjective agreement, and pronoun selection.
The study identifies the main linguistic, cognitive, and methodological factors contributing to
these difficulties. It further analyzes how morphological patterns, semantic associations, and
historical irregularities in German influence the learner’s ability to internalize gender rules.
To address these challenges, the paper proposes several teaching strategies, including systematic
pattern recognition, mnemonic devices, visual aids, and contextual immersion. The findings
suggest that a multi-dimensional approach combining linguistic explanation and practical
exposure significantly improves learners’ mastery of gender usage in German.
Keywords: German language; grammatical gender; noun classification; gender acquisition;
Azerbaijani learners; language interference; cognitive linguistics; linguistic patterns; teaching
methodology

The German language, one of the major West Germanic languages, is widely spoken across
Europe and holds official status in countries such as Germany, Austria, Switzerland, Liechtenstein,
and Luxembourg. As one of the key languages of the European Union, German possesses a
complex grammatical structure, which often presents challenges to foreign learners. One of the
most distinctive and, at the same time, complicated aspects of this grammatical system is the
category of grammatical gender in nouns.
In German, every noun belongs to one of three grammatical genders: masculine (der), feminine
(die), or neuter (das). This classification is not only a matter of linguistic tradition but also a
fundamental grammatical feature that affects other parts of speech, such as articles, adjectives,
and pronouns. Therefore, identifying the correct gender of nouns is essential for achieving
grammatical accuracy and fluency in German.
However, for learners whose native language lacks grammatical gender—such as Azerbaijani
speakers—determining the gender of German nouns becomes particularly difficult. In Azerbaijani,
nouns are not divided into masculine and feminine categories, which makes the correct use of
articles “der,” “die,” and “das” a major source of confusion.
The aim of this study is to analyze the main difficulties encountered in determining the gender of
nouns in German, to identify the linguistic and cognitive causes of these problems, and to propose
methodological solutions to help learners overcome them.
The relevance of this topic lies in the fact that, in today’s globalized world, the German language
is increasingly in demand for academic, professional, and intercultural purposes. Nevertheless,
due to the fundamental differences between the grammatical systems of German and Azerbaijani,
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many students face persistent errors during the learning process. Hence, this issue is significant
both from a theoretical linguistic perspective and a practical teaching standpoint.

Grammatical gender is one of the fundamental categories in many Indo-European languages,
especially in Germanic languages such as German. It refers to the classification of nouns into
distinct categories that affect agreement with other grammatical elements in a sentence. In
German, nouns are divided into three genders: Masculine (der), Feminine (die), Neuter (das).
The gender of a noun in German is not always determined by its natural or biological
characteristics but rather by grammatical convention. Gender influences the form of articles,
adjectives, pronouns, and participles, which must all agree with the noun they modify. For
example: der kleine Hund — the small dog, die schéne Blume — the beautiful flower, das neue Auto
—the new car.

As seen in the examples above, the form of the article and adjective endings change according to
the grammatical gender of the noun. Thus, gender plays an essential role in the syntactic and
morphological coherence of German sentences.

Determining the gender of a German noun is not always logical or predictable. While there are
some regularities and patterns, many nouns must be memorized individually. However, learners
can still rely on certain morphological and semantic rules that help identify the likely gender of a
noun (Helbig, G., & Buscha, J. (2005).

a) Masculine Nouns (der)

Masculine nouns generally include:

-Male persons and animals: der Vater (father), der Lehrer (teacher), der Hund (dog);

-Seasons, months, and days of the week: der Sommer (summer), der Januar (January), der
Montag (Monday);

-Directions: der Norden (north), der Westen (west);

-Many instruments and devices: der Computer (computer), der Fernseher (television).

b) Feminine Nouns (die)

Feminine nouns typically end with certain suffixes or refer to female beings:

-Female persons and animals: die Mutter (mother), die Freundin (female friend);

-Nouns ending in -heit, -keit, -ung, -schaft, -ei, -ion:

die Zeitung (newspaper), die Nation (nation), die Freundschaft (friendship), die Freiheit
(freedom).

c) Neuter Nouns (das)

Neuter nouns often include:

-Diminutives ending in -chen or -lein: das Mddchen (girl), das Hduschen (little house);

-Names of metals and chemical elements: das Gold (gold), das Silber (silver), das Eisen

(iron);

-Infinitives used as nouns: das Essen (eating, food), das Leben (life), das Schlafen (sleeping).

The system of grammatical gender in German originates from Proto-Germanic and Indo-European
roots. Initially, gender was semantically motivated—it distinguished between animate and
inanimate entities. Over time, however, gender became a purely grammatical feature, losing much
of its semantic basis (4, Braunmuller, K. (2016).

For instance, the noun das Mddchen (“girl”) is neuter, not feminine, due to the diminutive suffix -
chen, which automatically makes any noun neuter regardless of its meaning. This illustrates that
in modern German, grammatical gender is often form-based rather than meaning-based. The
persistence of gender distinctions in German serves both a syntactic and cognitive function.
Syntactically, it ensures coherence in agreement across words in a sentence. Cognitively, it shapes
the way speakers categorize and perceive nouns, influencing their memory and associations.

The influence of the native language and interference. For Azerbaijani learners of German, one of
the most common grammatical challenges is the correct identification of noun gender. The main
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reason lies in the absence of grammatical gender in the Azerbaijani language. In Azerbaijani, nouns
do not differ according to masculine or feminine categories. For instance, the words “muallim”
(teacher) and “musllima” (female teacher) differ lexically, not grammatically.
Because of this linguistic difference, Azerbaijani learners often struggle to associate the correct
articles — der, die, or das — with nouns. The phenomenon of language interference occurs
when structures or habits from a learner’s native language influence the learning of a foreign
language.
Common examples of errors include:
-Der Blume X instead of Die Blume (the flower),
-Das Tisch X instead of Der Tisch (the table),
-Der Méddchen X instead of Das Mddchen (the girl).
These errors show that learners frequently rely on semantic intuition rather than grammatical
rules, assuming that gender corresponds to biological or logical distinctions.
The problem of illogical gender assignment. A major difficulty for foreign learners is that the
gender of German nouns often does not follow logical or semantic patterns. For example:
e das Mddchen (girl) — semantically feminine, but grammatically neuter;
e die Person (person) — can refer to both males and females, but grammatically feminine;
e der See (lake) vs. die See (sea) — same word form, different genders and meanings.
Such inconsistencies make it difficult for learners to rely on intuition or meaning-based reasoning.
Instead, they must depend on memorization or exposure to authentic language input, which can
be time-consuming and cognitively demanding. Morphological Complexity and Exceptions.
Although German provides several morphological rules that help determine noun gender, these
rules often include numerous exceptions. (7,Eisenberg, P. (2013). For instance:
-Nouns ending in -ung, -keit, -heit, -schaft, -ion are usually feminine (die Freundschaft, die
Freiheit, die Nation), yet there are exceptions such as der Refrain (refrain) or das
Medikament (medicine).
-Diminutives ending in -chen or -lein are always neuter, even when referring to people of
natural gender, as in das Mddchen (girl) or das Friulein (young lady).
Because of these inconsistencies, students often find it difficult to apply rules systematically. The
unpredictability of exceptions reduces learners’ confidence and leads to frequent errors, even at
advanced proficiency levels. Article selection in German affects not only the noun but also the
agreement of adjectives and pronouns in the sentence. Thus, a single mistake in gender
identification can lead to multiple grammatical errors. For example:
-Der kleine Haus ist schén X Correct: Das kleine Haus ist schén.
Here, the incorrect use of der instead of das affects the adjective ending (-e vs. -en), demonstrating
how gender mistakes influence sentence structure as a whole. Another difficulty lies in the
methodology of teaching gender in German. In many Azerbaijani universities and language centers,
textbooks and grammar guides tend to present articles as isolated vocabulary items to be
memorized rather than as part of a system governed by morphological or semantic patterns. For
example, teaching that most nouns ending in -er are masculine (der Lehrer, der Arbeiter, der
Computer) helps students recognize patterns and reduces memorization pressure. A systematic
and rule-based approach makes gender learning more meaningful and less arbitrary. Therefore,
insufficient methodological attention to the concept of grammatical gender in teaching materials
often leads to fragmented knowledge and persistent learner errors.
The role of systematic learning and pattern recognition. One of the most effective methods for
mastering German noun gender is the systematic recognition of patterns. Instead of memorizing
isolated nouns with their articles, learners should be encouraged to classify nouns according to
morphological endings and semantic groups. For example, teachers can provide organized lists

such as:
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-Masculine (der): nouns ending in -er, -en, -ig, -ling (der Lehrer, der Wagen, der Kénig),
-Feminine (die): nouns ending in -ung, -keit, -heit, -schaft, -ion (die Zeitung, die
Freundlichkeit, die Nation),
-Neuter (das): nouns ending in -chen, -lein, -ment, -um, -tum (das Mddchen, das Dokument,
das Zentrum).
By identifying regularities, learners develop a sense of linguistic intuition and reduce dependence
on rote memorization. Pattern-based learning has been shown in psycholinguistic studies to
improve retention and accuracy over time.
Mnemonic Techniques and Visualization
Mnemonics — memory aids that associate information with vivid images or stories — are highly
effective for gender acquisition.
For instance, a learner might imagine:
-a strong man holding “der Tisch” (the table),
-a graceful woman with “die Blume” (the flower),
-a neutral object or child for “das Buch” (the book).
Visual association connects abstract grammar to concrete imagery, which strengthens long-term
memory. Teachers can also encourage students to color-code genders — e.g., blue for masculine,
red for feminine, and green for neuter — across their vocabulary notebooks. Another key strategy
is learning gender through context rather than isolation. Repeated exposure to nouns within
authentic sentences or short texts allows learners to internalize article-noun combinations
naturally.
For example:
-Der Hund lduft im Garten.
-Die Katze schldft auf dem Sofa.
-Das Kind spielt draufSen.
By seeing and hearing such patterns frequently, students start recognizing gender subconsciously.
Watching German-language films, reading short stories, and engaging in real conversations
accelerate this process, as they integrate form, meaning, and function simultaneously. Modern
technology provides multiple resources that facilitate gender learning. Applications like Duolingo,
Memrise, or Anki allow students to review vocabulary through spaced repetition systems (SRS),
which ensure that difficult items appear more frequently until they are mastered.
Moreover, interactive games and online quizzes can turn the memorization of gender into an
engaging activity rather than a mechanical task. Teachers can also create classroom competitions
where students identify the correct article for nouns, fostering both collaboration and motivation.
Instructors play a crucial role in helping students overcome persistent gender-related errors.
Instead of simply correcting mistakes, teachers should:
1. Draw attention to patterns and exceptions;
2. Provide contrastive analysis between German and Azerbaijani;
3. Encourage learners to repeat and produce full phrases (e.g., der Tisch ist grofs, not just

Tisch).
Positive reinforcement and consistent correction in context help learners develop automatic
grammatical awareness. Over time, this reduces anxiety and builds confidence in using correct
gender forms. In summary, effective acquisition of German noun gender requires a combination
of:
e systematic rule learning,
e mnemonic and visual aids,
e contextual immersion,
e technological support, and
e informed teaching practices.
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Only through this multi-dimensional approach can Azerbaijani learners internalize gender
distinctions, minimize errors, and achieve grammatical accuracy in both spoken and written
German.
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Abstract

This article presents a concise comparative analysis of past-tense verbal systems in
Persian and Azerbaijani, based on the supplied manuscript. It examines five principal past
categories—simple past, past continuous, perfect/resultative (narrative past), pluperfect, and past
conditional—detailing morphological formation, syntactic behavior, semantic shading, and
pragmatic uses. The study highlights key typological contrasts: Persian frequently employs analytic
constructions with participles and auxiliary verbs for resultative and pluperfect meanings, whereas
Azerbaijani favors synthetic suffixation to encode tense and aspect. Functionally, both languages
mark completed actions, durative or habitual past events, consequences holding in the present,
anteriority relative to another past event, and unreal past conditions, yet they differ in nuance and
usage frequency—particularly regarding the perfect/resultative and evidential implications in
Azerbaijani narrative practice. The comparative section discusses implications for translation,
emphasizing potential mismatches when rendering evidential and resultative readings between
the languages, and proposes didactic strategies for teaching these categories to Azerbaijani
learners of Persian. The article concludes by recommending corpus-informed instruction, graded
practice, and translation drills to foster accurate morphological mapping and semantic awareness
in learners and adaptive feedback.
Keywords: Persian, Azerbaijani, past tense, comparative morphology, didactics, translation

Introduction

The comparative study of tense and aspect systems across genetically and typologically
distinct languages offers insight into how morphology and syntax interface with semantics and
pragmatic use. This article draws on an extended manuscript that systematically describes past-
tense categories in Persian (Farsi) and Azerbaijani and presents a targeted comparative account
intended to inform both theoretical understanding and applied pedagogy. Persian and Azerbaijani
present a particularly instructive pair: Persian combines synthetic endings with frequent use of
analytic strategies (participles plus auxiliaries) to express resultative and anterior meanings, while
Azerbaijani, as a Turkic language, predominantly encodes past categories through agglutinative
suffixation. Learners and translators working between these languages confront more than formal
differences: semantic gradations (e.g., evidentiality, current relevance, habituality) and
differences in contextual frequency can lead to misinterpretation and transfer errors. After
summarizing each language’s inventory and core morphological patterns, this article compares
their semantic profiles and functional distribution, and it ends by drawing practical implications
for translation work and language teaching, emphasizing contrastive exercises, corpus examples,
and targeted practice to reduce common learner errors.
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Comparative patterns, functional distribution, and pedagogical consequences

The past-tense systems of Persian and Azerbaijani share a common communicative
purpose—anchoring events in the past—but they realize that purpose through markedly different
morphosyntactic strategies that carry consequences for meaning, translation, and pedagogy. In
Persian the past is expressed through at least five analytically and synthetically realized categories:
the simple past (often morphologically suffixed to the verb root), the past continuous (formed by
adding the progressive prefix mi- plus past endings), the perfect/resultative (constructed with the
past participle plus present-tense form of the auxiliary ‘to be’), the pluperfect (past participle plus
past-tense auxiliary), and a past conditional (formed by combinations of past stems with auxiliary
elements). Azerbaijani, by contrast, presents an inventory typically described as simple past
(synthetic -di/-di/-du/-di and variants), narrative or evidential past formed with the suffix -mis/-
mis/-mis/-mus, past continuous encoded by the -irdi/-irdi/-urdu/-Grdiu set, and conditional past
forms built with conditional markers such as -saydi/-seydi. Morphologically, Azerbaijani displays a
strongly synthetic/agglutinative pattern in which tense and aspect suffixes attach directly to verb
stems, whereas Persian uses a mixture of synthetic endings and analytic periphrastic constructions
(notably participles with auxiliary verbs) that produce a higher incidence of bipartite forms for
resultative and anterior meanings. Semantically, both systems distinguish completed events,
durative or habitual past events, anteriority to another past event, and unreal past conditions, but
their pragmatic coloring differs. In Persian, the analytic perfect/resultative frequently foregrounds
the state resultant from a past action and is compatible with present relevance readings (e.g.,
participle + present of ‘to be ‘producing a “have done / has resulted” nuance). Azerbaijani’s -mis
form often functions as an evidential or reportive marker—indexing hearsay, indirect information,
or speaker-stance—though it can also serve as a plain perfect in contexts where result-state is
foregrounded. This evidential tendency yields divergent translation choices: a Persian perfect that
simply marks present-relevant result may be rendered in Azerbaijani by either the synthetic -mis
(which could add an evidential undertone) or by a periphrastic construction that preserves non-
evidential orientation, requiring translator sensitivity to context and speaker stance. The past-
continuous/durative forms in both languages overlap semantically, but usage frequency and
discourse function differ; Persian’s mi- progressive in past narrative is commonly used to provide
descriptive background, while Azerbaijani’s -irdi forms similarly create scene-setting but may carry
different aspectual or habitual shading in colloquial registers. The pluperfect constructions in both
languages encode anteriority—events completed prior to another past reference point—but
Persian’s analytical mechanism (past participle + past auxiliary) versus Azerbaijani’s compound
synthetic strategy influences syntactic flexibility and prosodic realization in discourse. The past
conditional structures in both languages convey counterfactuality; nevertheless, Azerbaijani
conditional forms are often more compact morphologically, while Persian employs auxiliary
complements which can affect emphasis and information structure. From a didactic perspective,
these morphological and semantic divergences generate predictable areas of learner difficulty for
Azerbaijani speakers learning Persian: (1) mapping Persian analytic resultatives to Azerbaijani
synthetic forms while avoiding unintended evidential readings; (2) interpreting Persian participle
+ auxiliary constructions that imply present relevance and rendering them without loss of nuance;
(3) recognizing when Persian mi- progressive signals habitual or background action and choosing
equivalent Azerbaijani forms that preserve habitual vs. episodic readings; and (4) managing
pluperfect and conditional constructions where order of events and modal shading must be made
explicit in translation. Pedagogical remedies include contrastive exercises that pair parallel
sentences and highlight pragmatic differences, corpus-informed examples that show frequency
and collocational tendencies in natural discourse, and controlled translation drills that require
learners to justify morphosyntactic choices in terms of evidentiality and current relevance.
Teachers should design tasks that isolate morphology (suffixes vs. auxiliaries) and tasks that focus
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on semantics (result-state, evidentiality, habituality), and they should scaffold learning by
progressing from explicit, metalinguistic instruction to communicative practice. Finally,
assessment should include both form-focused tasks (e.g., fill-in suffixes, conjugation) and
interpretive tasks (e.g., explain whether a Persian perfect implies hearsay or present relevance),
so learners develop both accurate production and robust comprehension. The interplay of
typology and use—analytic vs. synthetic strategies, evidential versus resultative readings,
frequency and discourse function—underscores that accurate translation and effective instruction
depend on treating morphology and semantics together rather than in isolation.

Conclusion

The comparative analysis conducted on the supplied manuscript yields a set of concrete,
empirically oriented conclusions about how Persian and Azerbaijani encode past reference and
about the practical consequences of those differences for translation, pedagogy, and further
research. First, the study confirms a robust typological split: Persian frequently employs analytic
strategies (past participles combined with auxiliary forms) to mark resultative and anterior
meanings, whereas Azerbaijani predominantly resorts to synthetic, agglutinative suffixation to
encode tense—aspect—modal distinctions. This structural divergence systematically conditions
semantic interpretations: Persian analytic constructions more readily license readings in which a
past event produces a current state or speaker-oriented inference (present relevance), while
Azerbaijani synthetic forms—particularly the -mis series—carry a stronger disposition toward
evidential or reportive senses in many discourse contexts. Consequently, the same informational
content can surface with different pragmatic overlays in the two languages, and those overlays
are not trivially recoverable by simple morphological substitution.

Second, these morphosyntactic and semantic patterns produce clear, testable
implications for translation and language instruction. Translators who map Persian participial +
auxiliary constructions directly onto Azerbaijani -mis forms risk introducing unintended evidential
colouring (e.g., hearsay) or altering the stance of the original utterance; conversely, rendering
Azerbaijani evidential forms into Persian without attention to resultative vs. reportive force may
obscure whether an event’s consequence is being foregrounded or merely reported.
Pedagogically, the findings argue for instructional sequences that treat morphology and pragmatic
function together: learners must acquire not only form—meaning correspondences (suffix <>
tense/aspect) but also the discourse-pragmatic profiles (evidentiality, present relevance, habitual
backgrounding) that conditions acceptability and naturalness in context.

Third, the research points to specific methodological priorities for advancing the field. To
move beyond descriptive claims, future work should combine corpus-based frequency and
collocation analyses with experimental approaches (acceptability judgment tasks, production
elicitation, and comprehension measures such as self-paced reading or eye-tracking) and with
learner-corpus error analysis. Building and annotating parallel Persian—Azerbaijani corpora with
tags for evidentiality, result-state, anteriority, and discourse function would allow quantification
of mapping tendencies and identification of high-risk translation correspondences. Intervention
studies—pre/post testing of targeted instructional modules that emphasize evidential/resultative
contrasts—would evaluate pedagogical efficacy directly.

Finally, the study recommends applied outputs that follow directly from these
conclusions: (1) development of contrastive teaching modules and graded translation drills that
foreground evidential and resultative meanings; (2) creation of annotated bilingual corpora and
glossed example sets for classroom use; and (3) collaboration with machine-translation
researchers to incorporate evidentiality and resultative tags into alignment models, thereby
reducing systematic transfer errors. Taken together, these conclusions underscore that effective
description, teaching, and translation of past-tense phenomena between Persian and Azerbaijani
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require an integrated approach—one that couples detailed morphosyntactic analysis with
pragmatic sensitivity and empirical validation.
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ABMaLMA canacbliHAAFLI Kipme
TePMUHAOEPAIH Ka3aK TIIIHAEr KYPbl/ibIMbl
MEH MafbIHACbl, KbI3METI }KaHe

KON AaHbIYb

CekcembaeBa 911A Acbl/IKaHKbI3bI
1-kypc PhD pgoktopHaThl, on-Papabu aTbiHAasbl Ka3ak YATTbIK YHUBEepcKTeTi (KasaKkcTaH,
ANMaTbI K.

AHpaaTtna. 3epTTey bapbicbiHAa@ Kasipri Kasak TiniHAeri asuauma canacbl TEPMUHAEPIHIH Backim
Geniri  afbllbIH  3HE Opbic  TiNAEPiHEH EeHreHAiri, OHblH iWiHAe opbIC  TiniHeH
TpaHCAUTepaLUMANaHfaH, KasibKanaHfraH HEMeCe XajlblIkapasblK CTaHAapTTapfa cal KabblnaaHsaH
TEPMUHAEPAIH, MON eKeHairi aHbikTanapl. CoHpaal-ak Oyn canaga CUHTETUMKAbIK KaHE
aHaIMTUKANbIK TACiNAEepP apKblibl, TON CO3AEPIMI3AiH, MeTadopanaHybl HITUMKECIHAE NEeKCUKa-
rPAaMMaTUKA/IbIK TICIN apKbl/bl XKacaafaH TePMUHAEPAIH Ae Ke3aeCeTiHAIrM TiN4iK MbiCanaapmeH
aanenaeHai. ABMauma canacblHAafbl KeNTEreH TepMUHAEPAIH Ka3ak TiniHe apTypAi HyCcKanapaa
(aypapblnbin Ta, TpaHCAUTEPALMANAHbIN Ta) KOAAAHbINYbLI, AFHU TEPMUHONOTUSANBIK Bipi3aiNiKTiH,
TO/bIK KanblNTacnafaH4blfbl cayasHama TaCiNi apKblabl AdMeKTenai.

MakKanaga KoMblFaH MaKkcaTTapFa »KeTy YLiH canfacTbipmasnbl Tangay, Mopponormansik Tanaiay,
3TMMONOTUANBIK Tan4ay, cayasHama a/4icCi, CTaTUCTMKAbIK 94iC KONAaHbINAAbI.

3epTTey 6apbiCbiHAa anblHFAH HITUXKENEPAiH Ka3aK TiniHAeri aBMauma canacbl TEPMUHONOTMACHIH
OAMbITY, MEMJIEKETTIK TiNZiH aBMaLMA canacbiHA@ KOAJAHbINY afacblH KEHENTY, aBMaLma canachl
MamaHZapblHa Kasak TiniH4e Kacibu 6inim 6epyaiH, TMIMAIAITIH apTTbipy KaHe T.0. FblabiMU-
NPaKTUKaNbIK MaHbI3bl *KOFapbl Aen caHaNaabl.

TyhiH  ce3gep: aBuauMa, TEePMMHONOIMA,  XaNblKapanblK — CTaHAApTTap,  Kajbkanay,
TpaHcAuTepauuanay, bipisgeHaipy, MEMAEKETTIK Ti/l, KaCibM KOMMYHUKaLNSA

Kipicne

ABMALMA — KOMIK KbI3METIH, XaNnblKapanblK bIHTbIMAKTACTbIKTbl KaHE CTPATErMANbIK KayincisaikTi
KamTamacbl3 eTeTiH o1eM/iK 3KOHOMMKaHbIH MaHbI3Abl CcananapbiHbiH, Oipi. byn canaaa
TEPMUHONOIMA Y/IKEH pes aTKapadbl, OMTKEHI aKkMmapaTTbl A3/ MKETKi3y aBMaLmMsa CanacbiHbIH,
Kayincisairi meH TuimainiriHe Tikenen acep etedi. 9cipece, CTaHAAPTTaAFaH TEPMUHAEP SPTYPAI
TiNAOIK *KaHe MaAeHM TONTapAblH, eKingepiHe TYCiHIKTI 6onyra Tuic.

KasakctaH PecnybnmkacbiHaa Tin caacaTbl «KasakcTaH PecnybavKkacbiHAasbl Tinaep Typanbi»
3aHmeH peTtTenesi [1]. Byn 3aH Kasak TiniH MeMAEKETTIK Tin peTiHae FblibiM, DifiM KaHe Kacibu
KbI3METTe, KOFaMAbIK eMipaiH Bapablk cananapbiHaa KonaaHyasl miHaetrenai. Ocbl peTTe Kasak,
TiniHAeri aBMaLMA canacbl TEPMUHONOTMACHIH KaAbINTaCTbipy MEH AaMbITy, ayAapy, XanblKapabiK,
CTaHAAPTTapfa COMKeCTeHAIpy aHe YATTbIK TindiH biperennirin caktay e3ekTi macene 60nbin
Tabblnagpbl.

XanblKapanbiK aBMaLMa canacbl Xanblkapasblk a3aMaTTblk asuaums yibimbl (ICAO) [2] ycbiHFaH
CTaHOAQpPTTap MEeH YCbiHbICTap apkbiabl petteneai. ICAO cTaHgapTTapbliHA@ — HeErisiHeH
TEPMUHONOTMAHBIH, HaKTbl api Bipi3ai 6onybl Tanan eTineai »kaHe 6y TypAi engepaid MmamaHaapsbl
apacblHAarbl TyciHbeywinikTi 6onapipmaysa MymkiHaik 6epeni. ICAO Annex 10 KyxaTblHAA
TEPMUHAEPAIH, HAaKTbINbIFbl MeH BipbIHFAMbIFLI YLIY KaYinci3giriH KamTamacbi3 eTydiH MiHAETTi
3/IEMEHTI eKeHi KepceTinreH. TepmuHaepai ayAapydafbl KaTeniktep Hemece onapdbl Aypbic
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TyciHOey ayblp 3apAanTapFa aabin Keayi, CoOHbIH, iWiHAe YWy Kayincisairine Katep ToHAIpYi MYMKIH.
CoHAbIKTaH aBMaLMa TEPMUHONOTMACBIH Ka3ak TiniHAe AypbIC XKaHe Bipi3ai eTin »kacay — YATTbIK
MIHOET KaHa eMec, Xanblkapanblk AeHrenaeri Tanan.

Enimiz xanbikapanblK aBUaALMAbLIK KaybIMOACTbIKTbIH, 6enceHai myleci 6onfaHabIKTaH, aBMauma
canacbliHAafbl CTaHAAPTTapAbl KOAAAHY MEH CakTay Ka3aKCTaH YLWiH epeKlle MaHbl3abl. Ka3akcTaH
Pecnybnnkacbl KenTereH xajblkapanblk penctepai Kabbinganabl kaHe Eypona meH Asua
apacblHAafbl ipi TPaH3UTTIK Topan 6onbin caHanagpl. Ocbl TypfblaaH anfaHaa, aBMauma
TEPMUHOIOTUACBIH Ka3akK, TisliHe ayaapy Kacibu KapbiM-KaTbIHACTbIH, TUIMAINIMIH apTTbipyFa biKnan
eteni. byn, coHaan-ak, yATTbIK BiperemnikTi HblFanTyFa KaHe Kasak, TiJliH fblbiIM MEH TEXHMKA TiNi
peTiHAe AaMbITyfa CenTiriH Turizea,.

Kasipri Kasak TiniHae Kipme TepmnHAaep, acipece fbl/ibIMU-TEXHUKANbIK, MeAMLUMHA, aKNapaTTbIK
TEXHOMOTMANAP  KOHEe  aBMauMAa  cafanapblHAa  KeHiHeH  KondaHbliadbl.  ABMauma
TEPMUHONOMMACLIHAG KipMe ce3aepdiH, 6acbiM Kemnwwiniri afbl/ilbiH »K3HE OpbIC TingepiHeH
aZblHFaH. MbiCabl, «HaBUraToOpP», «PEnc», «AUCMeTYepP», «aBUAKOMMaHUA», «PIO3ENANKY,
«TPAH3UTY» CUAKTbl TEPMUHAEP WET TiNAEPAEH eHIreHIMeH, Ka3ipri yakblTTa KasaK TiniHaeri Kacibu
NEeKCUKaHbIH axblpamac beniriHe ailHanfaH. byn TepmuHaep KebiHece el e3repicci3 Hemece
a3faraH GOHeTUKaNbIK Berimagy apKblabl KOAAaHbINAAbI.

ABMaUMA canacbl XaNblKapanblK CTaHAapTTapfa Tayenai 6onfaHabiKTaH, byn canaga Kipme
TEPMUHAEP epeKlle OpbliH anafpl. XanblKapablK a3aMaTTblK aBuaums yinbimbl (ICAO) bekiTkeH
TEPMMHONOIMA HerisiHeH afblllblH TiNIHAE Kacanaibl, an onapAbl ayaapy mMeH beilimaey
HapbiCbiHAa KenTereH KMbiHAbIKTApP TybiHAaWAbl. Ocbl cebenTi aBMaLmMA canacbiHAaFbl MaMaHaap
Kipme TepMmuHAepai e3repiccis Kabblnaayra Markoyp.

Kasak TiniHgeri aBnauma canacbiHa KaTbICTbl TEPMUHAEPAIH Kannbl caHbl 2500-4eH acTam aen
ecenTeneni, oHblH, iWiHAe WamameH 80%-bl Kipme TepMmuHaep 6oabin Tabblnagbl. Ocipece, yuly
Kayincisgiri, aye KoO3fanbiCbiH 6ackapy, METeOopOo/orns, aye KemenepiHiH TexXHUKanbIK,
cvnaTTamanapbl Cekinai cananapda WeTTINLIK  TEPMUHAEP KeHiHeH KoAndaHblaadbl. byn
TEPMUHAEP HEeri3iHEeH afbl/lWbIH XaHe opbIC TingepiHeH eHreH. COHbIMEH KaTap, aBMaumAaafbl
XaNblKapanblK peTTeylli KysKaTTap Aa afblallblH TiniHAe OONFaHAbIKTAH, Kasak TiniHe ayaapy
HapbicbiHAa TEPMUMHAEP TiKeNEM KanbKanay Hemece TpaHC/IUTepPaLMAnay apKblabl eHrisinea,.

9aebueTke wony

Kasak Tin 6iniminHin 3eptTeywici A.XK. CytoHbaeBaHbIH, [3] MakanacbiHAa Tin caacaTbiHbIH aBUALLMA
TEPMUHONOTUACBIHA  TUM3eTiH acepi TandaHbin, KahaHgaHy KafdanbiHoa ©Oyn  canaHbiH,
XanblKapasblk CTaHAAPTTapFa Call Keny KaXkeTTiri alkbiHAanaabl. ABMaUMSA TEPMUHOMOMMACI
Heri3iHeH afbl/ILLbIH TiNi aPKbl/bl KANbINTAChIMN, MOCTKEHECTIK KEHICTIKTE OpbIC TiNiHIH anTapabliKTaM
biIknNanbl 6alKkanaabl. byn Kafoan Kasak TiniHe ocbl cana TepmuHAaepiH GipizaeHaipyadi, afHM
KenTereH TepMUHAEPAIH KasibKanay aicimMeH KabblndaHbin, Ka3ak, TifiHiH 3aH4blbIKTapbiHa cal
Kenmeyi Kacibu KongaHbiCTbl KublHAaTadbl. COHAbIKTAaH aBMauMa canacbl TEPMUHONOTMACHIH
OAMbITY YWiH Ka3ak, TiniHiH TepMUH»KacamablK 91eyeTiH nanganaHy apKbl/bl XaHa aTayaap »acay,
KONJAaHbICTafbl  TEPMUHAEPAI  Xa/nblkapanblk — CTaHgapTTapfa can  OipisgeHaipy  »KaHe
TEPMUHONOTMAHDBI 33ip/Iey MEeH OKY maTepuaniapbiH AalbiHAAy NPOLEeCciHe aBMaLlma canackbl MeH
TiN MamaHZapbliH bipnece TapTy KaxKeT Aen ecentened.

CoHbIMeH KaTap aBMauUMA CanacblHblH, AaMyblHa Y/IKEH YAeciH KOCKaH fanbim E.B. ba)KeHOBTIH,
3epTTeyiHAe [4] aye KO3fanbIiCblH YMbIMAACTbIPY CanacbiHAAfFbl apHay/bl /JEKCUKA MEH
TEPMUHXacam epekleniktepi TandaHadbl. 3epTTey OpbiC KaHe afblalbliH - TiAgepiHae
KONA@HbINATbIH TEPMUHAEPAIH, KYPbINbIMbI, Kbl3MeTi MeH belimaeny aaicTepiH CanbICTbIpyFa
HarbITTanFaH. ABTOP XanblKapasblk TEPMUHAEPAI VATTLIK TINAIK SKYNEHIH, epeKLienikTepiH eckepe
OTbIpPbIN, COTTI MHTErpaumMsiay KaskeTTiriH anTaabl. Byn TepmuH»KacamHbiH, OipisgeHaipinreH
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ToCinAepiH 33ipaey »KoaHe XanblKapanblk CTaHAAPTTApAblH TananTapbl MeH YATTbIK TiA4iH
KaXKeTTINIKTepiH eCKepeTiH apHay/lbl CO3AIKTEP Kacayabl Tanan eTeai.

Kasak TiniHiH KenTereH cananapda KOAAaHblly JAeHreni apTKaHbiMeH, 6inim  bHepy
baroapnamanapblH AaMbITy KOHE KbI3METKepaepdiH OiniKTiniriH apTTbipy KaskeTTiniri ani ne
b6ankanagpl. Ocbl peTTe [.X. TynekoBaHbiH, [5] eHberiHae Ka3ak TiniHiH ayexkal KbiI3MeTiHAage, TipKey
OpbIHAAPbIHAA KaHe VLIaK, ilWiHAe KoAJaHblAy AeHreniHe Tanaay »acanabl. ABTOpP MEMAEKETTIK
TinAi aBMauMa canacbiHa KyWeni TypAe eHridy VUWiH XanblkapanblK Tanantapfa can Tingik
CTaHOAPTTap MeH TEePMUHONOTMAHbLI 33ipAey MeH €eHrisy, MamaH4apAbl Ka3akK TifiH4e OKpITy
apKblabl KaCibW AaapablK AeHreMiH apTTbipy, COHAAN-aK MEMIEKETTIK Ti/I4j KOFaMbIK }KaHE Kacibu
KapblM-KaTblHacTa 6enceHai nanganaHy KaskeTTiriH 6aca antaapl.

A3amaTTblK aBMaumsa KoanemkiHiH 3eptreyuwici U.C. MmaHbepameBaHbliH MarkanacbiHaa [6]
aBMaLUMANBIK afbl/IWbIH TiNIHIH K3CIOM KbI3MET VILUiH MaHbi3Abl eKkeHi, oHblH, ICAO XanbiKapasblK
CTaHAapTTapbiMeH bGekiTinreHi atan KepceTinedi. 3epTrey HaTUXKeNepi OKy maTepuanaapbiHaa
TEXHUMKAbIK TEPMMUHONOTUAHbIH, MKETKINIKCI3Air »KaHe COHbIH canaapbiHaH KaCibu KONAaHbICTbIH,
ETKINIKTI AgeHrenae eMecTiriH kepceTeqi. ABTop Kacibu KbiameTTe Taxipnbenik KongaHyra 6aca
Hasap aydapa OTblpbiM, XaablkapablK CTaHAAPTTap mMeH Ka3akCTaHHbIH aBMaLMA CaNnacblHbIH,
epeKLIenikTepiH eCKepeTiH apHayabl OKY MaTepmangapbiH 33ipaey KaXKeTTiriH yCbiHaabl.

ABMaLMA CanacbiHbiH TEPMUHAEPIH XaAblKapasblK CTaHAaAPTTapFa can, YATTbIK Ti/l epeKkLlenikTepin
eckepe OTbipbin bOenimaey KaxeTTiri KasakcTaH PecnybamMKacbiHbIH 3aHHAMa  WMHCTUTYTbI
JINHIBMCTMKA OPTablfbiHbIH, 6ac FbibiIMK KbiameTKepi H.M. MprmalleBTbIH, MakanacbiHaa [7] ces
6onbIN, aBTOpP aydapy NpoLleciHe aBMaLUMs KaHe Tin MaMaHZapblH TapTy, COHAaM-aK *KaHa
TepMUHONOTMAHDLI Binim Bepy BacTamanapbiMeH YMIECTIpY KaXKeTTiriH atan etea,.

MaTepurangap MeH agictep
3epTTey maTtepurangapbl peTiHae HeriziHeH TOMeHAeri AepeKkKe3aep KoAdaHblaab!:
1. ABMaUMA TEPMUHAEPIHIH, CO3AIKTEPI MEH rnoccapunnepi:
- afblIWbIH-Ka3aK *aHe afblNLWbIH-OPbIC TiAIHAEr aBMaUMA canacblHa apHaaAFaH Ce3aiKTep;
- ICAO-HbIH, pecmu KyaTTapbl.
2. Kasak TiniHgeri KyxaTTap:
- 9ye KOMMaHMANAPbIHbIH TEXHMKANbIK KYKaTTapbl;
- aBMaLMA canacbliHbiH MaMaHAapbliH Aadpaayfa apHaAfaH OKYy MaTepuangapsbl.
3. FblAbIMK KapuAnaHbIMOAP MeH 3epTTeyaep:
- afbl/ILWLbIH, OPbIC XaHE Ka3aK TEPMMUHOIOMMACLIHA, OHbIH, iLiHAE aBMaUMA Canacbl TEPMUHAEPIHE
apHanfaH eHbeKkTep.
MakKanaga KorblaFaH MakcaTTapFa *eTy YIiH TOMeHAEeri aicTep KONAaHbIAAb!:
- CanFacmelpmasbl manday apKblibl Ka3ak, OpbIC *KaHe afbl/ilWbIH TiAAepiHAeri aBMauma canachl
TEPMUHAEPAIH KONAAHbICbIHA KYPbIAbIMAbIK-Ma3MYH/bIK Ta a3y *Kacanabl;
- MOPO102UABIK, IMUMO02UASBIK MAnoday apKblibl TEPMUHAEPAIH, KYPbIAbIMbl MEH LWbIFY TEri
TaNAaHbIN, onapAblH, KasakK TiNiHiH 3aHAblbIKTapbiHA berimaenyi alkpiHAaNab!;
- cayanHama 20ici apKbiabl aBMaLMA canacbiHAa apbicnanbl TypAe KOAAAHbIAbIN MKyprex
TEPMMUHAEP aHbIKTaNbI;
- CMamucmuKaselK 30ic apKpl/ibl aBMaLMsA canacbiHAa apbicnanbl TYPAE KONAAHbIbIN KYPreH
TEPMUHAEPAIH NalbI3AblK KOPCETKILli aHbIKTaNdb!.

Hatukenep kaHe Tangay

Kasak TiniHAeri aBuMauuma canacblHAafbl Kipme TepMWHAEP HEri3iHEH afbl/ilblH YK3HE OopbIC
TinaepiHeH eHreH. byn aBuauumAra KaTbICTbl CTaHAAPTTap MEH epeXenep HerisiHeH afbl/llbIH
TiNiHAe KabblnaaHbin, aBMaUMAHbBIH,  XanblKapanblk cana 6o0nyblHAH TyblHAAWAbl. OcblfaH
HalnaHbICTbl KenTereH TePMWUHAEP KasaK TiniHAe Tikenen TpaHCcAUTepaumsanay apKpibl
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KonaaHbinaabl. Mbicanbl, «KaBuaLma», « AMCNETYEP», KHABUIATOP», «Perncy», «dro3ensky», «bopTy,
«LWACCU», «KOKMUT», «BpUdUH», «pagap», «TEPMUHAN», «aBTOMWIOTY», «TPAHCMOHAEPY,
«3KUMAXK», KaHrap», «aBMACMMYNATOPY», KTPAH3UT», KMEPPOH» CUAKTbl TEPMUHAEP Ka3aK TiliHAe
el e3repicciz Hemece asgafaH GOHeTMKaNbIK benimaeymeH KongaHbinaasl. MyHaam TepMmuHaep
Kocibu canafa KeHiHeH TaHblAFaHAbIKTAH, ONapAplH, Kasaklwa 6GanamacblH €eHri3y KublHAbIK,
Tyablpaabl.

Kasipri yakpITTa Kasak TifiHAe aBMauUMA CaNacCblHbIH, KONTereH TexHMKanblK TepMUHAEPI
Ka/ibKkafiaHfaH HeMece Xa/iblKapasblK CTaHZapTTapfa cai KabbladaHFaH TepMUHAEPAEH TYPaabl.
KanbkanayablH Herisri KbiameTi Bip TingeH exiHwi Tinre cesgepai Hemece ce3 TipKecTepiH Typa
ayaapy apkbiabl Kabbingay 6onfaHAbiKTaH, Oyn Tacinae ce3aepaiH, HaKTbl MafblHacbl MeH
KYPbINbIMbl CaKTanbliN, Onap TiAAIH TPaMMaTUKaAblK »KOHE CeMaHTWKaNblK epeKLlenikrepiHe
Herisgeneai. Kanbkanay aaici apKblibl 94eTTe WEeTTIAAIK TepMuHAEep o34epiHiH bacTankpl
MafblHaCbIH caKTal OTbIpbIN, TiAre eHedi. Mbicanbl, afblWbIH TiIHAEr «airplane» TepmuHi Kasak
TiNiHe KanbKanaHfaH Ke3ge «aye yllafbl» 60bIiN KanbiNTackaH. by TepMUHAIK ce3 TipKeci Kasak,
TiNiHIH KypblAbiMblHa calt BosfaHbiMeH, Kenbip TepMUHAEPAIH, WeT TiniHAeri MafbiHaNapblHbIH,
HaKTbINblFbl *XOFANTbIYbl MYMKIH.

ABMaLMA canacblHAAFbl KONTEreH TePMUHAEPAIH, Ka3ak TiniHe apTypAi HycKanapaa (ayaapbiabin
Ta, TpPaHCAMTEpaUMANaHbiN  Ta) KOAAAHbIAYbl  TepMUHONOrMAAAFbl  BIPI3AINIKTIH - TONbIK,
Ka/binTacnafaHblH KepceTeai. Mbicanbl, «asponopT» TepMuHi KasakctaH Pecnybamkacei
YKIMETiHiH, aHblHAafbl MemneKkeTTiK TEPMUHONOTMA KOMMUCCMACH! OTbIPbICTapbiHAA «ayeXKan»
Aen beKiTinreHiMeH, KYHAEeNIKTI KOAaHbICTa }KaHe Kenbip pecMmu Ky»KaTTapaa «asponopT» cesi ae
Ui Kespgecedi. Con CUAKTbI, «aBMAKOMMAHWA» TEPMUWHI Kelge «aye KOoMMaHuACbl» Aen
ayaapblnfaHbIMEH, Ken Kafdahaa XanblKkapaiblk ataybl caKTanadpl. «BepToneT» cesi KasaKuia
«TiKyWaK» bonbin bekiTince ae, Kenbip mamaHaap opbIC TiNIHAEr «BepTOIeT» aTayblH KOAJaHaab!.
«MMNoT» Ce3i «YLLKbIL» Aen ayAapblaFaHbiIMeH, KaCcibu opTaaa eKi HycKa Aa KaTap KoaAaHblaabl.
«ducneTyep» TEPMUHIHIH, Kasakwa 6anamacbl peTiHAe «peTTeyli» Hemece «yMaecTipyLwi»
YCbIHbIFAHbIMEH, iC »Ky3iHAe OyN canaja «amMcneTyep» aTaybl KeH TapanfaH. « TypOyneHTHOCTbY
TEPMUHI  «ayaHblH, TONKYbl» Hemece «ayblTKybl» JAen 6epineai, 6ipak Kacibn asuauma
TEPMMHONOMMACBIHAA WeTenaik HYCKacbl Wi KondaHbinaabl. «Do3ensxK» ce3i «aye KeMeCiHiH,
opTanblK Oeniri» Hemece «yllaK KOpPMycbl» [en ayaapblafaHbiMeH, TeXHWKaNbIK KyrKaTtTapaa
XanblKapasnblk HyCcKacbl OacbiMblipaK KonJaHblnadbl. «HaBuratop» TepMUHI Kasak TiniHae
«bafbITTaylWbl» HEMece «KOA CinTeywi» Aen aygapbiifaHbiMeH, Oyn  ataynap  cupek
KonaaHblnadpl. CoHaam-ak, «penc» cesi Kenge «ylly OarbiTbl» HEMece «aye canapbl» Aen
ayaapbinaabl, bipak kKebiHe 6acTankbl HycKaaa Kanadbl. MyHAan apTyphinik Kasak TiniHaeri
aBMaumMa canacbl TEPMUHONOTMACBIHAA Bipi3AiNikTiH, TONbIK KanbiNTacnafaHblH KepceTedi. byn
MOCeJIEeHI LWelly YWiH TepMUHAEPAI CTaHAAPTTay, PecMn Typae DeKiTy KaHe 0apAblH TypaKThl
KONAaHbIYybIH KaMTamacbi3 eTy maHbi3abl. Ocbl peTTe 1-KecTede aBMaUMs CanacbiHbIH, Kelbip
TEPMMHAEPIHIH, ¥apbIiCNaibl KOAAAHbITYbIHbI KaTbICTbl A3aMaTTblK aBMALUMA aKkaAeMUACHI 2-Kypc
CTYAEHTTEpPIHE MKYPri3iNreH cayanHama HITUMKECiHAE ajblHFaH CTaTUCTMKA/bIK MIAIMETTI Hepin
OTbIPMbI3.
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Kecte 1. ABuauma canacbl Kenbip TepMUHAEPIHIH, *KapbiCnaibl KOAAAHbINYbIHA KYPrisinreH
caya/lHama HaTuMXKeci

No TepmuH Kaszakuwa H6anamacel Kasakwa TYynHYCKa
(OprC/anlﬂUJblH) 6anamacbiHbIH, TEPMUHHIH,
KON4aHbINYbI KON4aHbINYbI
(%) (%)
1 | AsponopT oyerKamn 65% 35%
2 BepTtonet TikyLwak, 55% 45%
3 Munot YLWKpILL 70% 30%
4 | Ancnetyep PeTTeyuwi 40% 60%
5 | TypboneHTHOCTb AyaHblH, TONKYbI/AYbITKY 35% 65%
6 | dro3ensax oye KeMeCiHiH opTalblK, 30% 70%
beniri/Ywak Kopnychbl
7 | Hasuratop BarbiTTaywbl/Mon cinTeyui 45% 55%
8 | Peiic oye canapbl/Ywy 6afbITbl 50% 50%
9 | ABMaKomMnaHusA oye KOMMNAHUACHI 60% 40%
10 | 3kmnax YUWaK aKkMnaxbl/¥wy To6bl 50% 50%
11 | Koknut YWKpIWTap 40% 60%
KabuHacbl/backapy
KabuHacsl
12 | barax YK 70% 30%
13 | Papap Pagap KYpblnfbiCbl/TONKbIH 35% 65%
eLweyiL
14 | Tnuccapa KoHy 6afbITbl 30% 70%
15 | AsTonunor ©3iH-e3i 6acKkapy 25% 75%
syneci/ABTomaTTbl Hackapy
16 | TpaH3uT ©Tneni penc/TpaH3nTTIK yLuy 30% 70%
17 | KpelcepcKas Kpericepnik )blngamabik 25% 75%
CKOPOCTb
18 | Permnctpaums Tipkey 75% 25%
19 | Nocaaka KoHy 80% 20%
20 | B3net Yy 85% 15%

Kanbkanay aficiHiH Tafbl B6ip epekLue TyCbl — TiNAIK }KyNnenepaiH, apacbiHAafbl M3AEHM XKaHe Kacibu
e3rewleniktepai benHeneyi. Mbicanbl, Kasak TiniHAE «aBMaLMA TEXHUKACLI» TEPMUHI KMi
KoNnaaHblnadpl, Gipak OHbIH KajbKanaHfaH HYCKACbl TEK TEXHWKanbIK KypangapAbiH, Kannbl
UbIHTbIFbIH FaHa Oingipeai, an afbiawWbIH TiniHAer «aviation technology» TepMUHI TEXHUKANbIK,
KOHAbIPFbINAPAbIH, AaMYbIH, COHbIH, ilWiHAE *KaHalbINAbIKTApAbl KepceTyre bHarbiTTanfaH. byn
opalga KafbKanay aJici ce3fiH A9/ MafblHaCblH CakTamal, OHbl Kapanambim TypAe KeTKizyre
MYMKIiHAIK 6epeTiHairiH 6alikayra 6onaapbl.

Kasak TiniHAE KaHa TepmuHAep Kacay 6apbiCbiHAA CUHTETMKAbIK (MOPPONOrUANBIK) KoHe
aHAIMTUKANbIK (CUHTAKCUCTIK) TEPMUHIKACAM Tacinaepi KeHiHeH KonaaHbinaabl.

CUHTETMKanbIK (MOPdONOrMANbIK) TEepMUHXKAcamM TacCini  MOPODONOTUANLIK  KOMMEH, SFHK
KYPHAKTap Kanfay apKblibl XaHa aTaynap »Kacayfa Herisgeneni. byn TacingiH  Herisri
apTbIKWbIIbIFbl — »KaHa TEPMUHAEPAIH, Ka3ak TiJliHiH TEPMMHXKAacaM 3aHAblNbIKTapblHA TOJbIK,
conkecrTiri. CoHAam-aK, CMHTETMKA bIK TOCIA apKblabl XacanfaH Ce3Aep XajblK apacbiHAa Tes
KabblngaHaabl aHe onapapl TYCiHy oHal 6onaabl. Mbicanbl, YWKbIW (yWy + -Kbill) — NWAOT,
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yLlyAbl *Ky3ere acblpaTblH afaM, KYmKapfroiw (KYyTKap + -fbill) — aBMaALUMAAA KYTKAPY KbI3METiH
aTKapaTblH ylWaK Hemece Kypan;, 6arsimmaywel (bafbiTTay + -Wbl) — HaBuratop, 6afbiT 6epeTiH
MaMaH; YWsipblabim (YLWbIP + -bIA+bIM ) YILAKTbI YUIbIPY C3Ti; mokmaseiu (TOKTa + -Fbill ) — TeXxey
HaTblpMachl; KO3FA/AMKbIW (KO3Fan + -TKbIl) — YLIYFa iCKe acblpaTblH KYPbIAFbl; KO3FANFbILITbIK (
KO3Fa/ +-FbILUTbIK) — MOOUAbAINIK; aliHA/16IMObIAbLIK (aHANBIM + -AbI/IbIK) — alHANbIM PETI.
AHaNUTUKaNbIK (CMHTAKCUCTIK) Tacin cespepai OipikTipy Hemece ce3 TipKecTepi apKblibl KaHa
TepMUHAEP »Kacayfa Herisgenedi. ABMauma canacblHAa aHaAUTUKaAAbIK TOCIIMEH acajafaH
TEPMUHAEP Ui Ke3aeceai. Mbicanbl, ¥yKYWaK (3KYK + YLIAK) — *KYK TacbiManAayFa apHa faH yLIaK:
mikywak (TiK + yWaK) — aBMalMsa canacbiHAa KOMJaHaTbiH dye Keniri; MaHapmMalKylrsiw
(*kaHapmai + KyWFbill) — KaHapmal KyATbIH KYPbIAFbl, Xbl10amObiKeaweyiw (XKbingamabik +
eAleyill) — CNUAOMETP 6©NWeMi; MYKKOUFbIW (YK + KOWFbIW) — XKYK KOATbIH OPbIH;
KawbIKmblikeaweyiw (KalblKTbIK + e/leyill) — KalbIKTbIKTbl ©7WeNTIH apHalbl KYPbIIfbl, KOHY
anaHbl (KOHY + anaH) — VYWaKTblH apHalbl KOHY anaHbl; XYK macbimanoayusi (MyK +
TacbIMandayllbl) — XYKTi TacbiManaayllbl; YWy-KOHY #0Aafbl (YWY + KOHY + $KOJ) — YLIAKTbIH,
apHalbl YWbIN-KOHYFa apHanfaH »onafbl; 6aKblAAY KypblaFbicsl (baKbinay + KYpblafbl) — apHay bl
HaKpblnay KypbINFbIChl; YWy #0oaarbl (YUY + *KONafbl) — YLWAKTbIH apHay/blbl }Kepre KOHY *Koafbl;
aye Ko3fasbicbiH backapy (aye + Ko3ranbl + 6ackapy) — ayeaeri Ko3fanbICTbl baKplnayaa ycray; aye
KeHicmiai (aye + KeHICTIK) — ayeaeri KeHICTiK aTaybl; YWaK KO3Ffaamkbiwbl (yLUaK + KO3FanTKbILL) —
YWAaKTbl iCKe KOCaTblH KYPbIAFbl, KOHY aa0Hbl (KOHY + afaH) aye KeJiKTepiHiH KOHyfa apHaafaH
anaHpl; ywyra pykcam (yuy + pyKcaT) — YLAKTbIH, TiKYLIAKTbIH ylIyfa AalblH BONybl, aye Kesiei
(aye + KeniKk) — ayeqe yllyFa apHanfaH Kenik Typi, 0bi6bIC H#bl10amObiFbl (AblIObIC + KblNJaMablK) —
ObIObICTbIH, ©ALeMi; KaHam Y3bIHObIFbI (KaHaAT + Y3blHAbIK) — YWAK, KaHaTblHbIH, Y3bIHAbIFbI, aye
6a3acel (aye + Ha3acbl) — aye KeMenepiHiH, KypblabICTaApMeH KabablKTanfaH apHay/ibl 0pPbIH; YWy
buikmiai (ywy + BUIKTIK) — aye KO3Fa/ibICbIHbIH, MaHbI3bl aCNEKTICi; HYK maceimanoay pelci (Ayk
+ TacbiMangay + peinc) — aye Kemenepi apKblibl XKYKTi TacbiManaay Typi, YWaK canoHsl (yWwakK +
CafIOH) — aye KeMecCiHiH, iWKi 6eniri; ywkbiw KabuHacel (YWKbIW + KabuHa) — aye KeMeciHiH,
aNnfblHFbl XKafblHAA OPHANACKaAH YLaKTbl BacKapyfa apHanfaH opblH; ¥aHapmal 6aesl (aHapmait
+ 0aK) — apHaybl CYyMbIKTbIK KYATbIH blAbIC; KOCA/KbI KOHY #01afbl (KOCANKbl + KOHY + XK0ONaK) —
YLIAKTbIH YLIbIM, KOHYbIHA apHanfaH KOCbIMLLIA anaH; aye kemeci (aye + keme) — yllaK, aBMaumsaaa
KONAAHbINATBIH KONiK, ywy 6arsimel (ywy + 6afbiT) — 6enrini 6ip HafbiTTarbl aye canapbl; aye
macsiMmassl (dye + TacbiMan) — aye Keniri apKbiabl XYyK HeMece »Konayliblnap TacbiManaay; aye
Ko3FanbicbiH 6ackapy (aye + Ko3fanbic + backapy) — aBMagncneTyepik KbiamerT.

TepMmuHaepai weTen TingepiHEH ©3repiccia Hemece MUHUMMaNAb! e3repicTepmeH Kabblnaay, SfHu
TpaHCcAUTepaumanay Kasipri TaH4a Kasak TiniH4eri aBnauma TEPMUHONOTMACBIH Ka/bINTacTbipyaa
KeHiHeH Ko/4aHblnaTbiH Tacingepaid 6ipi 6onbin Tabbinaabl. byn aaic TepmuHaepai 6enrini Gip
TingepaeH (kebiHece arblliblH MEH OpbIC TiNAEepiHEH) elWKaHaan TiN4iK «e3repicTep» Kacamak
Hemece eTe a3 e3repic eHrize oTblpbin Kabbingayasl 6ingipeai. TpaHcAnTepaumanay aaici apKbibl
acanfaH TepMuHaep kebiHece xanblkapanblik TepMuHaep 6o0abin Tabblnaabl, COHAbIKTAH 0napabl
bipaeH KenTereH engepae, acipece aBMalmMa canacbiHaafbl Kacibun opTaga TyciHyre 6onaapl.
TpaHcauTepaumanay aAiciHiH Bip apTbiKWbIAbIFbl — OYA TOCIA apKbl/bl »KacanfaH TepMUHAEP
CbIPTKbl 91EMMEH ©3apa KOMMYHUKALMAHbLI }eHingeteai. ocipece xahaHaaHy MeH XablKapasiblK
HbannaHbICTapAblH, apTybl *KafdalblHAQ, KenTereH aBMauManblK TEPMUHAEP afblalblH TiNiHAE
KanbIinTacbin, 6yKin anemae KeHiHeH KoaaaHblAbin oTbip. Ocblnaniia, Xa blKapasiblK TEPMUHAEPI
Kabblnaay Kacibm opTaHbiH, bipizaeHyiHe, anemaik TaxipnbemeH calkecTeHAipyre MYyMKiHAIK
bepeni. Ocipece aBMaLMA CanacblHAAFbl KbI3METKEPAEPAiH XaNblKapanblK AeHrenae Kymbic
iCTEMTIHAIMNH eCcKepceK, YKcac TepMUMHAEPAIH apTypAai Tinaepae b6ipaen KonaaHblybl — YKEH
apTbIKWbINbIK. MbIcanbl, «penc» TEPMUHIH CON KannblHAa «peic» aen Kabblnaay TEPMWMHHIH
VFbIMbIH HaKTbl KBpCEeTe i }KaHe OHbIH, MaHi Ka3ak, TiniH4e Ae bipaeH TYCiHikTi 6onaabl. CoHgal-ak,
«aucneTyep» TEPMWHI aBMaLMA canacblHAa e3repicci3 cakTanfaH. byn TepmMuH Kasak TiniHae



Proceedings of the 11th International Scientific Conference

«peTTeylli» Hemece «yMAecTipywi» Aen ayaapblaybl MyMKIH, ananaa Kacibn aBnauma canacbiHaa
WeTenaik HycKacbl KeHiHeH KongaHbinaabl. Cebebi, «auMcnetyep» TEPMUHI  XanblKapasblk,
neHrenae 6apablk aBMaLMAbLIK KbI3METKEpAep YLWiH TYCiHIKTI, an Ka3akwa Hanamanapbl Kaciou
opTaga bipi3ainikke ne bona KonrFaH oK. Tarbl Hip Mbican — «aBMaTop» ce3i. Kasak TiniHae byn
TEPMWH TO/bIKTAM aydapbliMaraH KaHe bacTankpl KaamnbiHAa CakTaafaH.

Mannbl anfaHga, TpaHCAUTEPaUMANAY 3A4iCi aBMaUMA CanacblHAA KeHiHeH KOAZaHblabiN Kenedi,
cebebi byn aaic apKblibl TEPMUHAEP XablKapablk CTaHAAPTTapFa CoOMKecTeHAipinesi aHe
aBMaLUMa MamaHaapbl apacbiHAa ©3apa TYCIHICTIKTI »KeHingeTteai. byn — bipiHwiaeH. EKiHwi macene
— FbIIbIMW TEPMUHAEPAIH KenwwiniriHiH, 6enrini 6ip canaga faHa KoAdaHblNybl. OpUHE, aBUaALLMA
canacblHAA XafiblKapasablK CTaHAAPTTap MeH TepMUHAEpPAiH Bipi3aeHaipinyi ete maHbi3abl, bipak
Hbacka cananapra aybICTbIpblaFaH Ke3ae byn TepMUHAEPAiH TYCiHiri @3repin, onapabl *Kaanbl XaablK
apacblHAa KOAZaHy KypAeneHyi MyMKiH. YWIiHWigeH, TpaHcAnTepaumanay a4iCiH KOAAaHyAblH,
Tafbl BipP KMbIHLLbIALIFBI — KENDIP TEPMUHAEP TEK Kacibu opTada faHa TYCIHIKTI, an »Kannbl XanblK,
apacblHAa 01apAblH MafblHACbkl AypbIC KabblngaHbaybl MymMKiH. CoHAbIKTaH, by aic Ka3ak TiniHiH
VATTbIK epeKLIeniKTepiH cakTal OTbIPbIMN, KaHa TepmuHAepAi eHrizy 6apbicbiHAa KOAAaHbiNa
OTblpbIn, 6GipKaTap KOCbIMLIA TYCIHIKTEP MeH HaKTblnaynapibl KaxeT eTeai. byn, acipece,
MEMEKETTIK TiINAIH TONbIKKAaHAb!I KOAAAHbIYbl MEH KEHIHEH TYCiHIAYI YLWIiH MaHbI3abl.
TepMUHOIOTUAHBI  AamblTyaa bipi3dinikTi KamTamacbi3 €Ty VYWIiH FblIbIMA  KaHE  Kacibu
KaybIMAaCTbIKTapAblH, KYWiH BipikTipy KaxkeT. TepmMuHAEPAi KaAbinTacTblpy MEH eHri3y KesiHae
TiAWI fanbiMaap MeH aBuaumMa canacbliHblH MamaHAapbl apacbiHAAFbl Tbifbl3 bIHTbIMAKTACTbIKTbI
apTTbIpy MaHbI3abl. Kasipri TaH4a KenTereH xanblkapanblk TEPMUHAEPAI TEK TiNAIK KaFblHAH FaHa
eMeC, MafblHa/blK TYPFblAaH A3 TOMbIK 3epTTey KaxKeT. dcipece, TepMmuHAep Oip Tin4eH eKiHwiciHe
aybICKaHAa 0apablH HaKTbl MafblHACbIH CaKTay YLWiH KOCbIMLLUA TYCiHIKTEMEeNnep MeH aHblKTamanap
€Hri3y MaHbl3apbl.

KopbITbIHAbI

ABMaUMA canacbl XanblKapanblK OalnaHbICTapablH, AamyblHa Tikenen acep eTeTiH cana
OONFaHABIKTAH, OHbIH  TEPMWHONOMMACLI  SPTYPAi  TiNAepae  KoNAaHblAaTblH - apHay/bl
TEPMUHAEPMEH Tbifbl3 6anaHbIcTbl. Kasak TiniHAeri aBMaums TEPMUHONOTMACBIH AaMbITy YLIiH
anabiMeH YATTbIK TiA4IH MYMKIHAIKTEPIH ecKepe OTbIpbIM, XaHa TEPMUHAEPAI KacayadblH KaHe
onapAbl XanblKkapasblk CTaHAAPTTaPMEH YUAECTIPYAiH MaHbi3bl 30P.

Kasak TiniHaoeri aBuMauma TEPMMHONOIMACBIH 3epTTey, KajblNTacTblpy »KoHe AambiTy —
JIMHTBUCTMKA/IbIK MaCe/ie FaHa eMec, COHbIMEH Hipre memieKeTiMi3AiH Xanblkapanblk apeHaaarbl
beneniH apTTblpyfa Aa yaec KocaTblH MaHbl3dbl Kagam. bipiHwiaeH, 6yn Kasak TiniHiH aBnaums
canacblHA@ KOMAAHbINY aACblH KEHEMNTY apKblibl YATTbIK Oiperennikti cakrayfa blknan eteq,.
EKiHWigeH, on Kasak TiniHoe Kacibu 6inim bepyai komxkeTimai eTyai apTTbipadbl, byn asuauma
Ccanacbl MamaHAapbiH AaApaay YWiH aca MaHbi3dpl. YWiHWIiAeH, aBMauma canacbl TEPMUHAEPIH
cananbl aygapy KasaKCTaHHbIH  Xa/iblkapanblK — aBMauMA  KaybIMAACTbIFbIHA  TepeHipek
NMHTerpaumanaHybiHa MyMKiHAiK 6epegi.
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TRANSCULTURALISM IN THE WORKS OF
ROLLAN SEISENBAEV AS A SYNTHESIS OF
CULTURAL CODES, PHILOSOPHICAL
TRADITIONS AND HISTORICAL NARRATIVES

Andryuchshenko O.K.
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University named after Alkey Margulan, Pavlodar (Kazakhstan)

Annotation. The article examines the phenomenon of transculturalism in the artistic world
of Rollan Seisenbaev as a manifestation of the synthesis of various cultural codes, philosophical
traditions and historical narratives. Analyzing the author's key works, the study reveals how the
texts carry out a dialogue between Eastern and Western worldview paradigms, how mythological
and realistic layers interact, as well as how artistic understanding of historical events contributes
to the formation of a unique cultural space. Special attention is paid to issues of identity, memory,
and the universality of human values in the context of global cultural exchange. The author comes
to the conclusion that Seisenbaev's works are a vivid example of transcultural literature, in which
an artistic text becomes a meeting place and interpenetration of various civilizational discourses.

Keywords: transcultural literature, narrative, text, Kazakh literature.

The work of Rollan Seisenbayev authoritatively represents one of the most mature trends
in the development of Kazakh and world literature, occupying a worthy place in them. The
transculturality of his works is beyond doubt. A number of trends can be identified that indicate
the presence of a synthesis of cultural codes in his work:

1. Dialogue of cultures

Seisenbayev often combines the Kazakh tradition with elements of Western and Eastern
philosophy. For example, his novel "The Dead Wander in the Sands" (Seisenbaev) is not just a
Kazakh epic, but also an existential work with references to Dostoevsky, Camus and Kafka. He
raises universal questions about the meaning of life, suffering, and human destiny. In the novel
"The Dead Wander in the Sands," the main character is confronted not only with the Kazakh
traditional world, but also with philosophical questions typical of European literature. The inner
monologues of the hero resemble Dostoevsky's — they are reflections on sin, freedom, fate. The
world around him is an absurdist reality, similar to Kafka's works. In the novel, the Kazakh steppe
becomes not just a geographical space, but a symbol of metaphysical search, which makes it
similar to Camus' existentialism. The author makes the Kazakh steppe not only a place of action,
but also a philosophical space where the ideas of East and West intersect.

2. The influence of Eastern and Western philosophy

His works trace the influence of Kazakh steppe philosophy, Sufism and the traditional
worldview of nomads, but at the same time he uses Western philosophical concepts. For example,
the idea of loneliness and rebellion against fate in his books echoes existentialism. The Book of
Sorrows contains the idea of fatalism, characteristic of Eastern thinking, but at the same time there
are motives of existential rebellion against fate. Kazakh culture traditionally perceives fate (tagdyr)
as inevitable. However, the hero of the book doubts this — he seeks to understand whether it is
possible to change fate, as the heroes of Nietzsche or Sartre did. At the same time, the Sufi idea
of inner search is also noticeable in the book — the hero's path can be compared to a spiritual
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journey. In Seisenbaev's books, Kazakh philosophy is combined with Western concepts of freedom
and choice.

3. Combining realism and metaphysics

His style combines realism and magical symbolism. The "Book of Sorrow" is influenced by
Eastern mysticism, but at the same time the book touches on issues relevant to the whole world
— wars, environmental destruction, human alienation. The reality in the novel "The Dead walk in
the Sand" seems blurred, the boundaries between life and death are blurred. "l saw those who
left. They were walking next to me, talking to me, and | understood them. But it was worth blinking
— and they disappeared into the hot air of the steppe."This image is reminiscent of the magical
realism of Gabriel Garcia Marquez, where the dead and the living exist in the same world. In Kazakh
culture, there is a belief about the spirits of the ancestors, who are always there. But Seisenbaev
uses this not only as a folk belief, but as a symbol of the blurring of the boundaries of reality. The
reality in his books resembles magical realism, where the culture of nomads is combined with the
mysticism and philosophy of the West.

4. Kazakhstan in a global context

Seisenbayev does not limit himself to national themes — he speaks of Kazakhstan as a part
of the world space where different cultures collide. His characters often find themselves on the
border of civilizations — nomadic culture vs. urbanism, East vs. The West, traditions vs. modernity.
Transculturalism in his works is a bridge between Kazakh and world culture. It shows that national
literature can be both deeply rooted in tradition and understandable to the whole world. The
writer's works confirm the idea that there is a deep root connection between humanism, realism,
progressive philosophical and ideological orientation. Rolland Seisenbaev's novel "Despair, or the
Dead Wander the Sands" examines the problem of morality as the most important philosophical
problem of the survival of man and nature, their co-existence on earth. The main philosophical
and ideological idea of the novel is that true humanity does not single out, but unites man with
everything living on earth — with the animal and plant world — with all of nature. The entire
ideological, artistic and structural complexity of the work is linked together by the general creative
principles of the novel as a work of philosophical prose (Meiramgalieva, 2013, p. 38). It is unlikely
that Rolland Seisenbaev himself consciously set out to write a novel based on the style and rules
of philosophical debate. Rather, the sheer scale of the collisions of "GOOD AND EVIL" and "LIFE
AND DEATH" that worried him led the narrative to such genre certainty. R. S. Seisenbaev's novel
"Despair, or the Dead Wander through the Sands" is a unique example of philosophical prose in
which an environmental catastrophe and a spiritual crisis are associated with an extensive system
of cultural, historical and mythological references. In this context, transcultural semiotics, an
approach that allows analyzing the symbolic structure of a text at different levels, provides an
opportunity to understand how local and global meanings interact in the artistic world of a work.

External text level: intertextual framework

The novel is structurally organized using epigraphs taken from the works of thinkers of
different eras and cultures: Saint-Exupery, Seneca, Antisthenes, Belinsky, Pascal. These
intertextual elements create the context of a philosophical dialogue in which Seisenbaev includes
his reader. Epigraphs carry not only a meaningful load, but also form a cultural framework,
expanding the semantic field of the novel to the level of universal humanism. Thus, water as a
symbol in the epigraph from Saint-Exupery becomes a metaphor for life, purity, but also fragility
and vulnerability. This cultural representation of water permeates the entire narrative, linking the
philosophical ideas of the novel with global environmental issues and loss.

The intra-textual level: symbolism, myth and dialogue of cultures

Within the text, the semiotic system functions through images of nature, characters, and
narrative style. Nature is a full—fledged subject of the narrative. In the scenes where Nasyr the
fisherman is comforted and encouraged by the sea, the latter appears as a living being endowed
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with a voice, memory and will. This artistic technique activates mythological thinking,
characteristic of both the Kazakh tradition and world literature. Nasyr's dialogue with the sea
alludes to Pushkin's "The Tale of the Fisherman and the Fish," but in Seisenbaev's interpretation
this motif is reinterpreted: man does not demand from nature, but enters into an equal, trusting
relationship with it. This translates the philosophical idea of affinity, which is characteristic of the
nomadic worldview. The characters of the novel, in particular Nasyr and Kaharman, embody
different types of moral responsibility. Nasyr is a guardian of tradition and folk memory, a sage, a
symbol of moral fortitude. Kaharman is a contemporary who is faced with the absurdity of
progress directed against nature. His suffering is the result of an internal conflict between
technological development and an ethical duty to his native land. In addition, Seisenbayev
introduces the figure of scientist Slavikov, a defender of nature, a bearer of rational discourse
combining science and morality. This image highlights the importance of critical thinking and
responsibility in an era of disruptive transformations. The novel "Despair, or the Dead Roam the
Sands" appears as a complex semiotic system functioning at the external and internal textual
levels. The first stage is a dialogue of cultures through epigraphs and intertexts, revealing universal
philosophical meanings. The second stage is the artistic development of symbolic images,
mythological codes and moral patterns of behavior addressed to the reader through the figures
of the characters. Thus, transcultural semiotics in Seisenbaev's novel is implemented as a way of
revealing global problems by means of local narration. This work becomes a space of meeting
cultures, epochs and meanings, in which human and natural, rational and intuitive, tragic and hope
combine into a single humanistic concept of the world.

In the novel "Despair, or the Dead Roam the Sands," the writer combines in one picture
the movement of nations, the actions of large masses with the intertwining of individual destinies,
with the ideological and moral aspirations of individuals. Each of these elements is necessary to
create the epic integrity of a philosophical novel. A multitude of intertwining plots and storylines
form the general movement of the novel (Blue Sea, Zaisan, Balkhash, Afghanistan, the December
1986 events in Kazakhstan, Moscow, etc.) and the development of its basic philosophical idea —a
person should live in harmony with nature, take from it, but also give it good. This idea is in line
with the great humanistic and related traditions of nomadism as a philosophy of non-contradictory
co-existence, co-living with nature, as a way of life that is as close to nature as possible and based
on reverence for it.

Rollan Seisenbaev is one of the writers who is highly guided by a common philosophical
idea. In the novel, the dominant role of the author's thought is manifested in the plot and
composition of the work, which bear the features of a detailed moral and philosophical dispute on
ideologically acute topics of modernity. The idea of philosophical and moral boundaries, which is
the main truth for which the intellectual discussion develops in the novel, enters the world of
intimate experiences of the characters, and the author measures the level of spiritual health of
the modern world as a whole with it.

In 2007, V. Badikov wrote in Literaturnaya Gazeta: "Rollan Seisenbaev's novel Despair was
republished in 2002 under the second title The Dead Wander in the Sands, but the feeling of deep,
almost universal despair in him, of course, did not diminish. The will of the author, who shifted the
emphasis in the title, must be respected. You need to read the novel slowly, accumulating and
analyzing your impressions and thoughts, as G. Gachev did with the help of a diary. He called his
recording article "The Despair of Rolland Seisenbaev," sensitively capturing the author's lyrical and
journalistic pathos of this great work" (Badikov, 2007).

Young researchers say that the writer's artistic worldview was formed during the transition
period from Soviet to post—Soviet thinking, and this is the drama of the writer's fate of Rolland
Seisenbaev.: "The creative fate of R.S. Seisenbaev turned out well, although he had to live and
create during a period full of contradictions," and therefore, as a true writer, he "had a difficult
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task to reconcile the outward ostentatious prosperity, the victorious march forward and the
dramatic disintegration that torments the mind and heart" (Salimzhanova, 2001). In one of his
interviews, Rolland Seisenbaev said: "l am sure that man is invincible. He leaves hope behind. It is
for this hope that he is fighting to keep the earth inhabited and alive for future generations. Only
little is being done for this, much more is needed. And | believe that the peoples of the world will
do more," the writer concluded his interview" (Meiramgalieva, 2013, p. 102).

Gratitude. The research was funded by the Committee of Science of the Ministry of Science
and Higher Education of the Republic of Kazakhstan, RRN grant No. AR23487222 "Transcultural
Russian-language literature of Kazakhstan as a part of the world literary mainstream".
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The great poet and educator Abay Kunanbaev made an invaluable contribution to the
formation and development of the literary Kazakh language. In the process of globalization,
modernization, intensification of the formation of the world information civilization, the most
important task is to preserve and develop the national and linguistic identity of nations. This task
is also important for the Kazakh nation in the multilingual situation in the Republic of Kazakhstan.

After achieving independence, the Republic of Kazakhstan and the Kazakh nation are
making great efforts to raise the domestic and international social status of the Kazakh language.
A state program has been adopted and is being implemented to support the development of the
Kazakh language as the state language of the country. Centers for teaching the Kazakh language
and traditions have been created. However, there are still many difficulties and unresolved
problems in this direction. In the interethnic and international communication system, the Kazakh
language is not used actively enough. These functions mainly use Russian and English. Together,
these factors lower the social status and image of the Kazakh language. For a breakthrough
accelerated increase in the social status of the Kazakh language, original non-standard solutions
are required, since standard solutions do not give the expected effect in the required time frame,
despite the very large allocated funds.

The purpose of this project: To provide a scientific basis for a breakthrough innovative
modernization of the domestic and international social status of the Kazakh language through the
creation of a closely related Averaged Turkic language Ortaturk, which has the potential to become
aninternational language recognized by the UN [1; 2; 3; 4, 5; 6]. To achieve this goal, it is necessary
to solve the following tasks: 1) create the Averaged Turkic language Ortaturk; 2) to create a
coordinated and unified system of alphabets of the national Turkic languages and the Ortaturk
language; 3) to create a coordinated terminological system of the Turkic languages and the
Ortaturk language.

The Averaged Turkic language Ortatlrk in lexical aspect will be close to the language of
Abai (1845-1904), one of the last classics who wrote in the literary Turkic language before the legal
transformation of this great language into a dead language in 1924. This chauvinistic, denying the
right of nations to self-determination action to destroy the Turkic language was carried out during
the so-called "national-state delimitation" carried out through mass terror under the leadership
of Stalin without revealing the free will of the people of Turkestan.

The implementation of this project of creating the Ortaturk language and improving the
functioning of the Turkic languages and scripts would act as a factor in the breakthrough,
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innovative, modernizing social development of the states and nations that are part of the Turkic
and Central Asian civilizations and, in general, the World civilization.

For the socio-economic development of Kazakhstan, the implementation of this project
would be of great importance, as it would allow quickly, without very large expenditures of its own
resources, by the collective efforts of all Turkic-speaking peoples and UN structures, to receive
basic world information and transmit their information to the world on a closely related
international, world language Ortaturk. This would raise the social status and image of the Kazakh
language almost to the level of international, world languages. In turn, this would lead to an
increase in his domestic social status.

The following negative consequences are possible in case of refusal of this program. A
strategically important historical and geopolitical opportunity for self-preservation and successful
self-development of Kazakhstan, the Kazakh nation and the Kazakh language based on
cooperation and mutual assistance of kindred Turkic peoples will be missed. The Kazakh language,
perhaps, will be pushed aside from the main spheres of social life by such international, world
languages as Russian, English and Chinese, or will be subjected to their very strong deforming
effect. As a result, the linguistic, national and state identity of the population of Kazakhstan may
experience great fluctuations and become unstable in the process of globalization and the
powerful influence of non-Turkic geopolitical actors. This is contrary to the national interests and
national security of Kazakhstan and the Kazakh nation.

There are the following main options for solving the problem of the language of inter-
Turkic inter-ethnic communication: 1) Recognition of English as the leading world language, which
is known by many representatives of the Turkic peoples as the language of inter-Turkic inter-ethnic
communication; 2) Recognition of the Russian language as one of the world languages, which is
known by many Turkic peoples as the language of inter-Turkic interethnic communication;
3) Recognition of one of the national Turkic languages as the language of inter-Turkic interethnic
communication; 4) The revival of the language "Turki" as the language of inter-Turkic interethnic
communication; 5) Creation of the Averaged Turkic language "Ortaturk" by averaging the Turkic
languages, recognizing it as the language of inter-Turkic interethnic communication, the language
of information of general Turkic and world significance and achieving its recognition as one of the
UN languages [1; 2; 3; 4; 5, 6]. We propose to implement this fifth option, since it does not provide
privileges and does not create infringement on the rights and dignity of each of the Turkic peoples,
it gives them the right to use their Turkic language as the state language in their national state and
develop it to the best of their ability, ensuring equality of all Turkic languages among themselves.

In the international status, the Ortaturk language would contribute to cooperation
between the Turkic peoples, information and communication, spiritual and intellectual
development of individuals and social groups in Kazakhstan, the Turkic world and the entire World
civilization.

The processes of language development, especially the problems of changing linguistic
identity, should be assessed from the point of view of the relationship between human rights and
the rights of nations and linguistic groups of individuals. In the individualistic concept of
personality, personality is separated from the society that formed it and is regarded as an
independent, a priori, self-sufficient starting point for evaluating all the processes taking place in
the world. The rights of the society, the community, the collective that formed this person are not
sufficiently taken into account. It is advisable to achieve greater harmonization in the relationship
between the rights of the individual and the rights of society. To do this, it is necessary to take into
account the social essence of a person and a nation. In this regard, it is advisable to use the
oikumenic theory of the nation, the concepts of ethnosism, ethnolingupanism, averaged
languages and Averaged World language [1; 2; 3; 4; 5], which as a whole constitute a linguo-
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geopolitical concept leading to the synthesis of the languages of the East and West, all the
languages of Mankind.

In the context of the oikumenic theory of the nation, we will consider the problems of
global development and ways of preserving national cultures, languages, developing the linguistic
and cultural convergence of East and West. In these matters, it is expedient to achieve an optimal
combination of universal and national interests. To ensure the unity of Mankind and preserve its
diversity, it is advisable to create a system of averaged languages for groups of genealogically
related languages [1; 2; 3; 4], and later on the creation of the averaged World language through
averaging in a variety of averaged languages and isolated languages based on the Nostratic (Borea)
concept, the concept of language universals and statistical methods for averaging language
phenomena [1; 2; 3; 4]. The world auxiliary language created in this way for intercultural,
interethnic communication, accumulation of world information and global learning would
contribute to the solution of many global problems of world civilization and the spiritual mutual
enrichment of all local civilizations and peoples. The creation of the averaged world language could
act as a way for the linguistic and cultural convergence of East and West within the framework of
a single Humanity system with the preservation of national and civilizational identity.

To solve the problems of alphabets and writing of Turkic languages, we propose to create
a writing system “ortabitik” [6; 7; 8; 9; 10], that is, four isomorphic alphabet systems: 1) an
alphabet based on the Latin alphabet; 2) an alphabet based on the Cyrillic alphabet; 3) an alphabet
based on the Arabic alphabet; 4) an alphabet based on the Orkhon-Yenisei script. In the Turkic
group of languages there are 39 phonemes in total, in each national Turkic language there are
approximately 30-35 phonemes of these 39 phonemes in different samples. For 39 Turkic
phonemes we propose to introduce 39 different graphemes in each of the above-mentioned
alphabets. Based on the isomorphism of these four alphabet systems, there is a real possibility to
create programs for precise automatic transliteration and transcription of text in one alphabet
into text in another alphabet. This will allow each Turkic-speaking person to easily study, in
addition to the 30-35 phonemes and graphemes of their native language, another 4-9 phonemes
and graphemes that do not exist in their native language, and on this basis, a Turkic-speaking
person will be able to read texts in all Turkic languages written in any of the alphabets. All
information in all Turkic languages of the Turkic civilization will be able to be united by these
alphabets as a holistic writing system. At the same time, the Ortaturk language [1; 2; 3; 4; 5] will
also have its own set of phonemes and graphemes in this system, which will include those
phonemes and graphemes that are available to the majority of Turkic nations, the majority of
Turkic-speaking individuals, for the longest period of time. And also provide the greatest measure
of semantic adequacy of lexemes in most Turkic languages. In the Ortaturk language, it will be
possible to collect all the information significant for the Turkic civilization, and this information
resource will be very large, no less than required for an international language.

The overwhelming majority of texts in national Turkic languages are composed in one of
the variants of these alphabets, and its variants in all other basic alphabets are generated by means
of error-free automatic transliteration due to the isomorphism of these alphabets. A person who
can read one of the national Turkic languages can read a text in the alphabet that is convenient
for him in accordance with his reading skills. Of the total number of 39 phonemes of the Turkic
languages, each Turkic national language has a certain number of phonemes in its phonetic
system. Each Turkic language uses graphemes associated with these phonemes in its alphabet.

There are 73 symbols in “The Old Turkic Letter Yenisei” system. To express the 39
phonemes existing in the Turkic languages and form the new Orkhon-Yenisei script “The New
Turkic Letter Yenisei”, it is necessary to select the corresponding graphemes for this new Orkhon-
Yenisei script from these 73 symbols. Considering that many of the symbols of the Orkhon-Yenisei
script are used to express syllables, and also that for a number of Turkic phonemes there are no
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corresponding graphemes in the Old Orkhon-Yenisei script, it will be necessary to add a number
of new graphemes. For example, in order to express the vowel harmony that exists in the vast
majority of Turkic languages and will exist in the future in the Ortaturk language standard, in “The
New Turkic Letter Yenisei”, in addition to the four graphemes that existed for vowels in the Old
Orkhon-Yenisei script, four new graphemes should be introduced for the vowels that correspond
vowel harmony. They can be created by drawing an additional horizontal line over the four
graphemes of “The Old Turkic Letter Yenisei” alphabet that express vowels.

For some other sounds that do not have a symbol in the Orkhon-Yenisei script, a more
suitable symbol can be selected from the 73 symbols present in it.

| think it would be better if this solution to the problem of the alphabet of the Turkic
languages was called "ortabitik", because if we call this writing system "ortaalifbo", then in many
Turkic languages there is no such word as "alifbo", if we call it "ortaalphabet" it will be as if the
Turkic languages did not have their own writing and alphabet from ancient times. "Ortabitik" will
be convenient for all Turkic peoples, since the Turkic peoples in the modern era use the Latin,
Cyrillic and Arabic alphabets, and they will have the opportunity to use the information resource
of the information space of the entire Turkic civilization in the alphabet.

The Commission for the Creation of a Unified Turkic Alphabet formed under the
Organization of Turkic States (OTS) submitted a draft of The Common Turkic alphabet for
consideration by the higher bodies of the OTS. This project primarily takes into account the
alphabets of the languages of the Turkic nations, whose states are members of the OTS, therefore
the project provides for the consideration of only 34 phonemes, not 39. But in the future it can be
supplemented with specific phonemes that exist in languages of other Turkic nations, and for
them, corresponding additional graphemes can also be introduced.

This draft was submitted to the secretariat of the Organization of Turkic States and will be
considered at the Summit of the Heads of State of the Organization of Turkic States. On the eve of
the Summit, the Turan Academy of Sciences and its Ortaturk Language Scientific Research Institute
held a number of scientific conferences to collect proposals from scientists, and my following
proposals were discussed and approved at them:

The project presented by the Commission for the creation of a common Turkic alphabet,
organized by the Organization of Turkic States, is acceptable in principle, but we propose making
some changes and additions:

1) We propose to assign one grapheme based on the Latin alphabet to each phoneme of
the Turkic languages. In this project, it is planned to introduce two letters for one phoneme [e] —
(99) and (A &). If to each of the 34 phonemes of the common Turkic alphabet does not correspond
one grapheme, that is, if there is no isomorphism between phonemes and graphemes, that is, if
there is no one-to-one correspondence between phonemes and graphemes, then in the process
of digitizing the information resources of the Turkic languages, there will be no possibility of
automatic error-free transliteration and error-free transcription, and additional human
verification of all texts will be required.

2) The project does not plan a grapheme for the phoneme [p], which exists in the Uzbek
language. This phoneme [p] is used in the main words of the Uzbek language, such as "Ota, Ota",
("Ota yurt, Ota topT”) and "Ona, OHa" ("Ona Vatan, OHa BaTaH"), in other Turkic languages these
words are used in the form "Ata, Ata" and "Ana, AHa". For the correct pronunciation of these
words, we propose adding the phoneme [p] to the phoneme system of the common Turkic
alphabet and propose representing it with a grapheme (A &). In this case, the number of
graphemes (and phonemes) in the common Turkic alphabet will increase from 34 to 35. If this is
done, then to each of the 35 phonemes of the common Turkic alphabet will correspond one
grapheme, that is, there will be isomorphism between the phonemes and graphemes, that is, a
one-to-one correspondence. This isomorphism provides the possibility of automatic error-free



Proceedings of the 11th International Scientific Conference

transliteration and error-free transcription in the process of digitizing the information resources
of the Turkic languages and is of fundamental importance from this point of view. We propose to
place this grapheme (A &) after the grapheme (A a) in the system of the Common Turkic alphabet.

3) If we accept the two above-mentioned provisions, the Common Turkic alphabet will
consist of 35 graphemes and isomorphically corresponding phonemes. We propose to continue
the Common Turkic alphabet based on the Latin alphabet, which has such an isomorphism, in the
form of the Ortabitik writing system. In the Ortabitik writing system, for 35 phonemes are
introduced 35 isomorphically corresponding graphemes based on four writing systems: 1) based
on the Latin alphabet; 2) based on the Cyrillic alphabet; 3) based on the Arabic alphabet; 4) based
on the Orkhon-Yenisei script. The table of the Ortabitik writing system for Turkic languages is
attached in Table No. 2.

Currently, the vast majority of texts written in Turkic languages exist in one of these four
main alphabets, and the text variants in the other three main alphabets in the Ortabitik writing
system are formed by automatic transliteration using computer transliteration and transcription
programs, and an automatic error-free transcription of the text is also formed. A person speaking
a Turkic language will be able to read a text in the alphabet he wants to read, and he will be able
to read a text in the alphabet that matches his reading skills. Of the total 35 phonemes of the
Turkic languages, each language of the Turkic people has a system of phonemes with a certain
number and composition. This Turkic language uses graphemes associated with these phonemes
in its alphabet. Each Turkic people will have its own priority alphabet, and the education system
will be organized, books will be published, mass media will work, and office work will be conducted
in this alphabet. As a result of digitalization, all this information will also be available in the form
of electronic files that can be automatically generated in other alphabets. At the same time, all
the heritage and information resources of the Turkic civilization will also be available in the
alphabet based on the Orkhon-Yenisei script created by our ancestors.

The Turkic peoples currently use the Latin (Turkiye, Azerbaijan, Turkmenistan, partly
Uzbekistan), Cyrillic (Kazakhstan, Kyrgyzstan, the Turkic republics and peoples of Russia, partly
Uzbekistan), Arabic (Eastern Turkestan, Afghanistan, Iran, Saudi Arabia) alphabets. Many Turkic
peoples who use the Cyrillic and Arabic alphabets have limited opportunities to study information
in the Turkic Latin alphabet and, especially, to reform your alphabet into a Latin based alphabet.
If the Ortabitik writing system is created, people who speak Turkic languages will be able to
correctly read each other's information. At the same time, all the heritage and information
resources of the Turkic civilization will be available in the alphabet based on the Orkhon-Yenisei
script created by our ancestors. At the same time, these resources will also be available in
international transcription, and all of Humanity will be able to pronounce them correctly. If each
symbol in a certain text is replaced by its number from this table, then the text can be created in
encrypted form as a set of numbers. A computer program for the Ortabitik system has been
created and all of the above actions are performed automatically and without errors.

There are 73 symbols in the Old Turkic Letter Yenisei system. To express 35 phonemes
existing in the Common Turkic Alphabet project and to form “The New Turkic Letter Yenisei”, it is
necessary to select the corresponding graphemes for this new Orkhon-Yenisei alphabet from
these 73 symbols. Considering that many of the symbols of the Orkhon-Yenisei script are used to
express syllables, and also that for a number of Turkic phonemes there are no corresponding
graphemes in the Old Orkhon-Yenisei script, it will be necessary to add a number of new
graphemes.

For example, in order to express the vowel harmony that exists in the absolute majority of
Turkic languages and will exist in the future in the Ortaturk language standard, in the new Orkhon-
Yenisei script “The New Turkic Letter Yenisei”, in addition to the four graphemes that existed for
vowels in the old Orkhon-Yenisei script, four new graphemes should be introduced for the vowels
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that correspond vowel harmony. They were created by drawing an additional horizontal line over
each of the four graphemes of the old alphabet “The Old Turkic Letter Yenisei” that express
vowels.

For some other phonemes that exist in modern Turkic languages, but did not have a
phoneme and grapheme in the ancient Orkhon-Yenisei script, a grapheme from the 73 graphemes
of this script was chosen that expressed the most consonant phoneme, and if it was necessary to
preserve this selected grapheme itself, it was modified by adding an additional horizontal line.
Consonants, represented in the ancient Orkhon-Yenisei script in all cases by the same grapheme,
were adopted into “The New Turkic Letter Yenisei” alphabet. For consonant phonemes,
represented in the ancient Orkhon-Yenisei script in different cases by a different grapheme, one
of the grapheme variants was adopted into “The New Turkic Yenisei” alphabet.

As a result, the alphabetic principle was fully implemented in the new Orkhon-Yenisei
script, while in the ancient Orkhon-Yenisei script the alphabetic and syllabic components existed
together. Texts written in the new Orkhon-Yenisei script can be read, correctly pronounced and
understood in most cases by those who know the old Orkhon-Yenisei script, since the differences
in graphemes consist only in additional horizontal lines that function as diacritics. If the
Organization of Turkic States supports the creation of this Ortabitik writing system, then it will be
possible to form a single grapheme space, that is, a space of a single script, within the entire Turkic
civilization.

These projects correspond to the trends and prospects for the development of
intercultural communication in the process of formation of the world information civilization in
the 21st century. They are aimed at solving the problems of multilingualism in Kazakhstan in the
sphere of national-linguistic relations on the basis of the principles of equality, the sovereignty of
states, ensuring human rights and freedoms and the collective rights of social groups (national,
linguistic, ethnic, racial, confessional, etc.) ). The creation of the Averaged Turkic language
Ortaturk, which in the lexical aspect will be close to the language of Abay, will lead to the revival
of the Turkic languages as one of the international, world languages. This will allow the Kazakh
language to act as an almost world language in relation to such world languages as Russian,
Chinese and English.
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Throughout history, various connections have been made between human behavior and the
sources of creative activity, as well as the mysteries of creativity itself. Since ancient times, people
have sought to uncover the secrets of creativity -to understand its nature, mechanisms,
influencing factors, and the origins of its seemingly mysterious forces. They have long tried to
explain why and how these creative phenomena occur.

The creative process emerges in response to the needs of a society at a particular stage of
development. It is shaped by the laws and norms of that society, the demands of the era, the
policies of the state and nation, and the broader challenges facing humanity. Every meaningful
outcome of creativity contributes to the advancement of society and, consequently, to the
development of each individual within it.

Building upon scientific insights gained from the exploration of the emotional dimensions of
Eastern thought, extensive research has been conducted in the field of the psychology of
creativity, leading to the development of several theoretical frameworks. The ancient cultural and
philosophical traditions that form a core component of Eastern heritage laid the groundwork for
conceptualizing creativity as a psychological process.

Alongside religious and spiritual traditions such as Sufism, philosophical movements like
Platonism and Aristotelianism were also developing. During this period, prominent figures such as
Mansur al-Hallaj, Al-Ghazali, Shahab al-Din Suhrawardi, Rumi, and Ibn Arabi were active, as were
influential scholars like Al-Farabi, Al-Biruni, Ibn Sina (Avicenna), Abu’l-Hayr al-Bahmanyar, and
Shihab al-Din Yahya Suhrawardi.

It can be stated without exaggeration that the most profound contributions to the study of
creativity were made by the Greek philosophers Plato and Aristotle. In the subsequent
development of creativity psychology, scholars have consistently drawn upon their foundational
ideas to further investigate human civilization, its spiritual evolution, and the nature and purpose
of the psyche, which defines the essence of modern human beings.

As Prof. S.S. Khalilov notes, “The foundations of creativity — as an independent force, mode
of thinking, and civilization that would later take shape in the West during the Modern Age — had
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already been laid within the ancient culture and philosophy, which at that time was still an integral
part of the East. This foundation was present, on one hand, in the natural sciences of Hippocrates
and Archimedes, and on the other, in the philosophy of Aristotle. While Plato was, through and
through, an Eastern phenomenon, Aristotle was a syncretic intellect in whom the seeds of Western
thought began to emerge” [1, p. 51).

According to the Eastern-influenced thinker Plato, ideas and concepts are not merely human
interpretations of existence, but constitute existence itself. Plato regarded creativity as a divine
quality that manifests as a particular form of irrationality.

He also offered a general definition of creativity, stating: “Creativity is a broad concept.
Everything that facilitates the transition from non-being to being is creativity; as a result, the
creation of all works of art and professions can be called creative, and all who create can be called
creators” [2, 133].

We find Plato’s ethical ideas and reflections on creativity in such dialogues as Phaedo,
Apology of Socrates, Laws, The Republic, Symposium, Theaetetus, Protagoras, and others.
However, his thoughts on creativity are expressed most vividly in the dialogue Phaedrus. Although
the work is essentially a meditation on love, it also portrays creativity as a process deeply
connected with love and divine inspiration.

“The love and inspiration of the Muses embrace and awaken a tender and pure soul. In his
songs and in every form of creation, the inspired person gives voice to this divine ecstasy,
celebrating the countless deeds of his ancestors and thus educating future generations. But
whoever, lacking the Muses’ inspiration, relies solely on skill and reason to create, remains distant
from true perfection. Likewise, the works of the rational and sober-minded pale in comparison to
those born of divine madness.” [3, p. 24]

Thus, from the lines quoted above, we can see that Plato viewed the creative process as
possessing immense power, deeply connected with the emotional sphere of the human being. For
him, the creator is someone who perceives and feels what others cannot, who educates future
generations, and who embodies creativity as a divine force.

Drawing on Plato’s philosophy, Aristotle, however, adopted a different position from his
teacher, emphasizing knowledge as the product of human cognition. Before Aristotle, there
existed two dominant views: materialist perspectives, which regarded the world as a sensually
perceived reality grounded in a single material substance; and idealist perspectives, which saw
true existence as belonging only to ideas or spirit, considering the sensory world a mere shadow
or illusion, and rejecting sensory experience as a source of truth. Aristotle sought a synthesis of
these opposing standpoints, uniting idea and matter. Unlike Plato, he did not search for ideas
beyond things but within them, replacing the concept of the “idea” (eidos) with that of “form,”
which determines the essence and function of a thing. According to Aristotle, if the object of
knowledge does not exist, then neither can knowledge of it exist; the study of being is possible
only through the use of reason and logic.

The ideas mentioned above are reflected in Aristotle’s treatise On the Soul. Thus, Aristotle
approached creativity as a psychological process, interpreting it as a product of the human
intellect.

Ilbn Sina (Avicenna), being both a philosopher and one of the greatest physicians of his time,
examined the problem of the soul and the body as a coherent scientific system and put forward a
number of original ideas in this field. Although the foundations of psychology were laid by
Aristotle, its subsequent development owes most to Ibn Sina.

Building upon and refining Aristotle’s thought, Ibn Sina sought to construct a new theoretical
framework. According to him, the human soul originates from the emanation of the Divine Light,
the creative energy, and human life represents a journey of return to that Light. His work On the
Origin and Return (Mabda’ wa Ma ‘ad) is devoted precisely to this theme. Since the human being
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also possesses a body, and the body occupies a lower level than the soul in the ontological
hierarchy, the goal of human existence, or the path to perfection, lies in the soul’s ascent from the
corporeal to the spiritual, from darkness to light. In these ideas, we can observe a bridge between
Peripatetic philosophy and Sufism.

In the field of logic, Ibn Sina did not merely comment on Aristotelian logic but introduced a
number of significant innovations. In fact, lbn Sina can be regarded as the founder of modal logic
- a specialized branch of the discipline. In Europe, interest in these problems began only in the
13th—14th centuries, most likely after scholars had become acquainted with |bn Sina’s works.

Ibn Sina approached logic in a broader sense, defining it as a science that studies the rules
governing the correct transition from known concepts to unknown ones, as well as the state and
interrelations of those concepts [4, p. 33].

In the development of Eastern philosophy, the creative process was regarded as the
discovery of truth. The Azerbaijani scholar Abu’l-Hasan Bahmanyar occupies a distinctive place in
this intellectual tradition. A famous student of Ibn Sina, Bahmanyar was among the most influential
commentators on Aristotle. As one of the greatest representatives of Eastern Peripatetic
philosophy, he authored works such as On Demonstration, On Beauty, On Happiness, The Book of
Music, On the Subject of Metaphysics, On the Degrees of Being, and others.

Bahmanyar’s work had significant causes and consequences and remains relevant even in
contemporary scholarship. His writings on logic continue to retain their importance today. The
Peripatetic philosopher Bahmanyar, drawing upon the works of Aristotle and Ibn Sina, approached
the development of their ideas through the prism of logic. He divided human cognition into two
parts: sensory and rational, and identified two sources of knowledge: sensory experience and
rational intellect. According to him, logic is a necessary condition for avoiding errors, correctly
understanding reality, and generating innovation [5, p. 51]. It provides the framework for
reasoning. In his theory of cognition, the coexistence of sensory and rational elements in the
process of understanding is acknowledged.

Overall, Bahmanyar’s teachings played a crucial role in the intellectual formation of
subsequent generations of scholars.

One of the most prominent philosophers of medieval Azerbaijan and the Muslim East,
Shihab al-Din Yahya Suhrawardi is among the best-known Azerbaijani thinkers worldwide. In the
early period of his work, he was strongly influenced both by Peripatetic philosophy and by Sufism,
yet he succeeded in developing his own philosophical system, laying the foundation for a new and
original framework that continues to attract attention today.

Suhrawardi took a different position from Plato regarding the nature of cognition. In his
view, the human consciousness - the “thinking soul” - reflects the unity of the realm of ideas (light)
and the realm of physical objects (darkness). It is only at the moment of illumination, the moment
of discovery, that the true essence of an object or event becomes apparent. The task, then, is to
purify this knowledge from the impressions of the sensory faculties and apprehend it in its pure
form.

According to Suhrawardi, “Through the external perceivers (the five senses: touch, taste,
smell, hearing, and sight), the internal perceivers observe visible forms not through imagination
but directly, in a concrete manner” [6, p. 217]. In other words, Suhrawardi emphasizes the
perception of physical objects and the material world, not merely the light of ideas. However, he
notes that during this process “it is not the inner aspect of the object that is perceived, but only
its surface” (6, p. 218).

“You perceive a thing only through the formation of its image within you. The image must
correspond to the thing itself; otherwise, you would not apprehend it as it truly is...” [6, p. 217].
“The images within you are not measurable... they are your thinking soul... it is indivisible, not
composed of parts... imagination can never divide it” [6, p. 217]. This indivisible phenomenon of



Proceedings of the 11th International Scientific Conference

consciousness arises not from sensory activity but from illumination, and it is considered even
more fundamental than the object itself. The thinking soul, though non-corporeal, “governs the
realm of physical objects” [6, p. 222].

Thus, consciousness —which emerges under the combined influence of the material and the
luminous worlds and becomes independent through discovery - is regarded as superior to sensory
images, as well as to knowledge expressed through language or logical reasoning.

Shihab al-Din Yahya Suhrawardi wrote, eight centuries before Z. Freud: “The bearer of all
moving and perceiving forces is the animal soul” [6, p. 229]. In Suhrawardi’s doctrine of the
“Reflections in the World of Intellects,” imagination holds a special place. Unlike memory, which
preserves sensory images, imagination enables the visualization of intellectual concepts in the
mind and the formation of hypothetical connections between them. Suhrawardi states: “Through
the faculty of imagination, images can be illuminated” [7, p. 83].

Doubts began to arise regarding the adequacy of information acquired through the senses
in reflecting reality. The idea that true knowledge can be attained through purposeful thought,
intuition, and revelation was expressed in various forms in ancient Indian and Chinese philosophies
as well as in classical philosophy. This concept also played a leading role in medieval Islamic
philosophical thought. Shihab al-Din Suhrawardi noted that knowledge obtained through the
external senses can mislead a person and divert them from ultimate truth.

It is worth recalling that as early as the Middle Ages, both Ibn Sina and Suhrawardi
highlighted the shortcomings of attempts to explain the phenomena of the soul solely in terms of
the body. Suhrawardi wrote that what is lower cannot govern what is higher; therefore, the soul
cannot be a product of the body. Instead, the body is governed by the soul. A similar perspective
can be observed in Carl Gustav Jung, who argued that ideas do not originate in any particular
individual but from a greater, collective source. They do not shape us; rather, they shape our
consciousness [8, p. 6].

The Russian Orientalist philosopher A. Smirnov, analyzing Suhrawardi’s Hikmat al-Ishrag,
notes that, like lbn Sina, Suhrawardi distinguishes between two types of true knowledge: direct,
intuitive knowledge and mediated, logical knowledge. Suhrawardi associates the immediate
attainment of truth with the self’s awareness, while the second type of knowledge is connected
with inquiry and rational investigation (1, p. 57).

The first form of knowledge, then, is considered intuitive. Interestingly, Suhrawardi does not
stop there; he also classifies knowledge into two kinds: innate knowledge and acquired knowledge
(6, p. 218].

Thus, Eastern thinkers analyzed the creative process as an act that encompasses sensory
perception, imagination, and reasoning, and as a process that stimulates human activity.
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Annotation: The article examines the integration of two effective trends in modern
psychotherapy — Jeffrey Yang's schema therapy and Eric Bern's transactional analysis. The purpose
of the article is to analyze the general principles, the distinctive features of these two approaches,
which have different theoretical foundations, and the possibility of combining them in practical
work with a client. It was revealed that schema therapy provides deep emotional healing, while
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The professional activity of a psychologist often poses a choice: which methods and
techniques will be most effective in working with a client. The experience of using metaphorical
associative maps with children and adolescents (2, 6), certain aspects of using schema therapy in
counseling practice (3), modern methods of art therapy - neurography and its synthesis with
metaphorical maps (7), allowed us to test and summarize the results obtained in two relevant
areas in practical psychology - E.Bern's scheme of therapy and transactional analysis.

Schema therapy, authored by Jeffrey Yang (5), is an integrative approach aimed at
recognizing and changing dysfunctional patterns formed in early childhood. It combines elements
of cognitive behavioral therapy, Gestalt, psychoanalysis, and attachment theory.

On the other hand, there is Eric Bern's transactional analysis, which aims to understand a
person's self and their relationships by analyzing the internal states of a person "Child", "Parent”,
"Adult" and the mutual "transactions" of these situations. The work that we have been doing for
many years allows us to confidently assert the high effectiveness and therapeutic benefits of
integrating these two models in terms of emotional regulation, relationship skills, self-awareness,
and adult behavior formation.

The developed integrative approach is considered especially effective when working with
clients with high emotional reactivity, difficulties in relationships and problems of self-criticism. If
we try to trace the theoretical integration, we can talk about the following aspects:

Approach Approach Basic concepts Emotional focus The purpose of the work
Schema dysfunctional schemas, emotional wounds | strengthening the regime
therapy schemas ("Critical parent", | from the past of a healthy adult
"abandoned child")
Transactional | Ego: child, parent, adult Dynamics in the Replacing inefficient
analysis present moment transactions
and relationships
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Thus, the analysis presented in the table suggests that there are common features
between the two directions: they recognize internal parts (ego states/modes), emphasize the
influence of past experience on current behavior, and are aimed at increasing responsibility and

self-awareness.

Let's look at a specific case: a 10-year-old child is often angry, aggressive towards peers or family
members, does not obey, after anger he sometimes regrets, apologizes. If we approach it from
the point of view of scheme therapy, then it is likely that the presence of early incompatible

schemes will be best.:

X/

+»* Scheme: rejection / unreliable attachment. The child is emotionally afraid of losing the

attention of his parents, but expresses it with anger.

X/
£ %4

X/
L4

The pattern of rejection / lack of love: He feels unloved, wants to show aggression.
The scheme is the problem of lack of control / borders. Boundaries in the family are unstable,

the child learns that emotions can be expressed even without control.

Active modes:

Modes Behavioral manifestations

The inner experience of the child

The angry child

screaming, hitting, breaking things

"no one understands me", "they

don't like me"

An abandoned

child alone

Don't cry, don't back down, stay

"I was abandoned", "I'm worthless"

The guilty

parent (critic) others

blaming yourself or being tough on

"I'm a bad child", "l can't do
anything"

A healthy adult | Can't control your emotions

"I do not know why | do this"

Now let's look at it from the perspective of transactional analysis:

The ego state Form of manifestation

Possible cause

Child
(provoking)

anger, stubbornness, failure to
follow the rules

not satisfying emotional needs

Parent (critic) ”I'm bad,” ”it's all my fault"

the voice of the inner critic-learning
from the family

Adult (less decision-making and poor self-

active) regulation

emotion management skills have not
yet been developed

Child — parent (real or internal):
"Leave me alone!- stubbornness,
anger, opposition.

Parent — child (real or
internal):"Don't do this!", "You've
been behaving badly again.” — as a
result, there is a ’power struggle".

TRANSACTIONS
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Now let's look at the integration possibilities.

The goal Scheme-therapy Transactional analysis

is to recognize "Rewriting with imagination" Reparenting is a calming response
emotional (empathic dialogue with the child) | from an Adult

needs

Learning limited rewriting (love + border) Activation of the "Adult" floor
boundaries (emotional regulation skills)

Anger Games aimed at emotional Differentiation of childhood and
Management regulation and modeling adult conditions

An important element is reparenting, which is a healing process from childhood
psychological traumas aimed at satisfying one's own emotional and physical needs that remained
unsatisfied in childhood. A kind of conscious "re—education" of oneself, where a person learns to
be a caring parent, to support, accept their needs and interests, as well as to fill in the deficits that
have arisen as a result of childhood experiences. The therapeutic goal is as follows:

Strengthening the Understanding pain in Developing emotional
"healthy child" regime Angry Child mode regulation skills

An important part of therapy is parallel work with parents, which consists in reducing criticism,
creating stable boundaries and a calm atmosphere in the house. Here is an example of a dialogue
in therapy:

Therapist (healthy adult): "l see you're very nervous. It looks like someone hurt you, didn't
they?"

Child (angry child): "No one understands me!"

Therapist: "l mean, do you want them to listen and understand you? There's a little anger
about that too, isn't there?"

This approach allows the child to recognize the feeling of being an "abandoned child" and
switch to the "healthy child" mode.

Let's focus on the stages of practical integration.

1. The stage of information collection and diagnostics. Scheme therapy uses a
guestionnaire of early incompatible schemes. In transactional analysis, ego state analysis and
transaction mapping are performed. At this stage, the recurring cycles of customer relationships
are understood both at the schema level and at the transaction analysis level.

2. The mode is compatible with the "Ego" state and transaction.
"Punitive parent" and "Critical parent" - harsh attitude towards oneself and others;
"Abandoned child" - "Adaptive / scared child" - fear of dissatisfaction with emotional needs;
"Demanding parent" - "Controlling parent" - perfectionism and high standards;
"Healthy adult" "Adult" - rational thinking, informed decision-making

3. The intervention stage. Transactional analysis techniques are associated with changing
the "ego state", "reconstruction of a broken transaction", and "reformulation of the parental
relationship". Schema therapy techniques: rewriting with the help of imagination, stage dialogues,

YV VYV
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limited reproduction, dialogues with modes. At this stage, the therapist monitors both the
activation of the circuits and the nature of the transactions.

For example, if the client speaks in the "critical parent" mode, the therapist creates a
balance by responding to the "healthy adult" situation. Let's note the advantages of the integrative
model in working with a client:

» Changing the emotional and behavioral level. Schema therapy affects deep emotional
layers, while transactional analysis provides an opportunity for correction at the level of
behavior and attitude.;

» An accessible and understandable model: the language of the Child-Parent—Adult
transaction becomes understandable to the client.

» Healthy boundaries are formulated in the therapist—client relationship: the principle of
"limited response" in schema therapy is combined with the principle of "mature attitude"
in transactional analysis.

» The client's ability to self-observe increases: the client learns to distinguish between his
transactions and switching modes.

Schema therapy and transaction analysis are two systems that complement each other. As a
result of integration, schemas change on an emotional and cognitive level. Despite the similarities
that are expressed in recognizing internal structures, self-observation, empathy, and the
formation of a balanced "adult" state, there are some differences: schema therapy is an emotional
and deeply rooted approach, while transactional analysis is a more practical model that works on
a behavioral and communicative level.
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Abstract

Mitochondria serve as central regulators of cellular energy metabolism and redox
homeostasis, yet they are highly susceptible to heat-induced oxidative and proteotoxic stress.
Exposure to elevated temperatures disrupts mitochondrial membrane potential, promotes
excessive production of reactive oxygen species (ROS), and impairs ATP synthesis, ultimately
leading to structural and functional deterioration. This review integrates recent findings on the
molecular mechanisms underlying mitochondrial protection during heat stress, focusing on the
interplay between stress-responsive proteins, mineral cofactors, and redox signaling. Small heat
shock proteins (sHSPs) and molecular chaperones form a primary defense network that prevents
protein aggregation and supports proteostasis, while myoglobin, recently identified within
mitochondria, contributes to oxygen buffering and respiratory stability. Essential minerals such as
magnesium, zinc, selenium, and iron act as key modulators of redox balance and enzymatic activity,
maintaining mitochondrial integrity under thermal stress. Furthermore, emerging evidence
highlights the integration of mitochondrial and nuclear responses mediated by transcriptional
regulators such as HSF1, NRF2, and PGC-1a, ensuring adaptive coordination between metabolic
and protective pathways. Comparative physiological data reveal that these mechanisms are
evolutionarily conserved across diverse taxa, suggesting a universal mitochondrial defense strategy
based on the synergy of chaperone systems and mineral-dependent redox regulation.
Understanding these interactions provides valuable insights for enhancing thermotolerance in
both biomedical and agricultural contexts.

Keywords: mitochondria, heat stress, oxidative stress, molecular chaperones, magnesium,
zinc, selenium, redox regulation, myoglobin, thermotolerance

Introduction

Mitochondria are central regulators of cellular energy metabolism and redox homeostasis,
playing a crucial role in maintaining cell viability under various stress conditions. Heat stress, in
particular, disrupts mitochondrial membrane integrity, increases the generation of reactive oxygen
species (ROS), and impairs ATP synthesis, leading to protein denaturation and cell injury
(Adriaenssens et al., 2023). To counteract these effects, cells rely on a complex network of
molecular chaperones and antioxidant systems that preserve protein structure and support
mitochondrial function.

Small heat shock proteins (sHSPs) and other molecular chaperones form the first line of
defense by preventing protein aggregation and promoting the refolding of thermally denatured
proteins within the mitochondrial intermembrane space (Adriaenssens et al., 2023). In parallel,
mitochondrial myoglobin has recently been identified as an important regulator of respiration and
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oxygen homeostasis. Masuda and colleagues demonstrated that myoglobin localizes within
mitochondria and can be imported through a TOM-independent pathway, suggesting that cytosolic
proteins may directly contribute to mitochondrial adaptation under stress conditions (Masuda et
al.,, 2021; Masuda et al., 2023).

In addition to protein-mediated protection, several essential minerals are emerging as key
modulators of mitochondrial stability and redox control. Magnesium (Mg?*) has been shown to
preserve mitochondrial membrane potential and protect against oxidative stress (Fujita et al.,
2023; Fatima et al., 2024), while iron and zinc are critical cofactors in respiratory enzymes and
antioxidant defenses (Read et al., 2021; Chen et al., 2024). However, their dysregulation can lead
to excessive ROS generation and mitochondrial dysfunction (Chauhan et al., 2022). Selenium (Se),
another vital micronutrient, supports glutathione peroxidase activity and mitigates oxidative
damage to mitochondrial lipids and proteins (Zhang et al., 2024). A comprehensive review by
Killlea (2022) emphasized that optimal mineral homeostasis is indispensable for sustaining
mitochondrial function and cellular differentiation.

Taken together, these findings indicate that both protein-based chaperone systems and
mineral-dependent enzymatic pathways cooperate to maintain mitochondrial integrity under
stress. Yet, the integrated role of minerals in modulating mitochondrial proteostasis during thermal
stress remains poorly understood. This review aims to summarize recent advances in
understanding the molecular mechanisms of mitochondrial protection under heat stress, focusing
on the interplay between stress-responsive proteins, mineral cofactors, and oxygen-transporting
molecules such as myoglobin. The major pathways of cellular and mitochondrial response to heat
stress are summarized in Figure 1.
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Figure 1. Heat stress—induced cellular and mitochondrial responses

Heat stress triggers protein denaturation and overproduction of reactive oxygen species
(ROS), leading to mitochondrial dysfunction and oxidative damage. Heat shock proteins (HSPs) act
as molecular chaperones, preventing protein aggregation and promoting refolding. Antioxidant
enzymes such as superoxide dismutase (SOD), catalase, and glutathione peroxidase (GPx) mitigate
ROS toxicity, maintaining redox homeostasis and cell viability.



«Foundations and Trends in Research» (October 30-31, 2025). Copenhagen, Denmark I

1. Heat shock response and mitochondrial adaptation

Heat stress exerts profound effects on mitochondrial physiology, primarily through the
induction of oxidative and proteotoxic stress. Elevated temperatures disrupt mitochondrial
membrane fluidity and impair the function of respiratory chain complexes, leading to excessive
production of reactive oxygen species (ROS) and a decline in ATP synthesis. The accumulation of
ROS damages mitochondrial DNA (mtDNA), lipids, and proteins, resulting in loss of membrane
potential (AWm) and the release of pro-apoptotic factors such as cytochrome c (Adriaenssens et
al., 2023; Killilea, 2022). These processes collectively reduce mitochondrial efficiency and may
trigger cell death if the damage exceeds the capacity of repair systems.

A central component of mitochondrial vulnerability under heat stress is protein misfolding.
High temperature destabilizes proteins within both the mitochondrial matrix and intermembrane
space, leading to aggregation and inhibition of oxidative phosphorylation. To counteract this, cells
activate mitochondrial chaperones, including small heat shock proteins (sHSPs), which assist in
refolding denatured proteins and prevent their aggregation (Adriaenssens et al., 2023). However,
under prolonged or severe stress, chaperone capacity becomes saturated, resulting in proteotoxic
overload and mitochondrial dysfunction.

Heat stress also affects mitochondrial calcium (Ca?*) homeostasis. Elevated cytosolic Ca?*
influx activates mitochondrial calcium uniporters, causing transient mitochondrial Ca®* overload
that amplifies ROS production and disrupts the mitochondrial permeability transition pore (mPTP).
This leads to swelling, depolarization, and in severe cases, apoptotic or necrotic cell death.
Minerals such as magnesium (Mg?*) can mitigate these effects by competing with Ca?* for
transport sites and stabilizing membrane potential (Fujita et al., 2023; Fatima et al., 2024).

Furthermore, transition metals such as iron (Fe) and zinc (Zn) play dual roles under thermal
stress. While they are essential cofactors for enzymes in the electron transport chain and
antioxidant defense systems (Read et al., 2021; Chen et al., 2024), their excess can catalyze Fenton-
type reactions, amplifying oxidative damage (Chauhan et al., 2022). Maintaining proper mineral
balance is therefore critical for preserving mitochondrial integrity during thermal stress conditions.

Recent studies have also revealed that myoglobin contributes to mitochondrial protection
under such conditions. Masuda and co-workers demonstrated that mitochondrial-localized
myoglobin enhances oxygen supply and may participate in buffering oxidative stress (Masuda et
al., 2021; Masuda et al., 2023). Its presence within mitochondria suggests a possible cross-talk
between cytosolic oxygen carriers and mitochondrial respiration, providing an additional
mechanism of adaptation during stress exposure.

In summary, mitochondrial dysfunction under heat stress arises from a complex interplay
between ROS generation, protein misfolding, calcium imbalance, and mineral dysregulation.
Understanding how these processes are modulated by protective proteins and micronutrients
provides an essential foundation for developing strategies to enhance cellular resilience to heat-
induced injury.

2. Mitochondrial Dysfunction under Heat Stress

Mitochondria play a pivotal role in maintaining cellular homeostasis by generating ATP
through oxidative phosphorylation and regulating redox balance. However, under heat stress,
mitochondria are among the most vulnerable organelles, as elevated temperatures disrupt their
membrane potential, enzyme activity, and dynamics (Killilea, 2022). Heat-induced oxidative stress
increases reactive oxygen species (ROS) production, leading to protein denaturation, lipid
peroxidation, and mitochondrial DNA damage (Fujita et al., 2023).

Recent findings demonstrate that heat stress not only impairs mitochondrial respiration
but also induces fragmentation through the activation of fission-related proteins such as Drpl,
while simultaneously suppressing fusion-related proteins like Mfn2 and OPA1 (Adriaenssens et al.,
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2023). This imbalance in mitochondrial dynamics contributes to cell death signaling and loss of
energy production efficiency.

Moreover, studies by Masuda and colleagues have shown that certain heat shock proteins
(HSPs), such as HSP70 and HSP90, can interact with mitochondrial membranes to prevent protein
unfolding and to stabilize electron transport chain (ETC) complexes under heat stress (Masuda,
2021). These chaperones are essential for maintaining mitochondrial proteostasis and ensuring
recovery after stress exposure.

An often-overlooked factor in this process is the influence of mineral ions such as
magnesium (Mg?*), calcium (Ca?*), and zinc (Zn?*), which are required cofactors for numerous
mitochondrial enzymes. Alterations in ion homeostasis under heat stress can exacerbate
mitochondrial dysfunction by disturbing ATP synthesis and redox balance (Killilea, 2022). In
particular, Mg?* plays a crucial role in stabilizing ATP and regulating mitochondrial permeability
transition pores, while Ca®* overload can trigger apoptosis through cytochrome c release.

Collectively, these findings suggest that maintaining ionic and protein homeostasis is
critical for preserving mitochondrial integrity under heat stress conditions. The combined effects
of chaperone proteins, redox enzymes, and mineral cofactors form a complex defense system that
mitigates cellular damage and promotes thermotolerance.

Mineral modulation of mitochondrial redox homeostasis
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Figure 2. Mineral modulation of mitochondrial redox homeostasis under heat stress.

This diagram illustrates the role of essential minerals (Mg?*, Zn®*, Ca®*, and Fe?*) in
maintaining mitochondrial stability and antioxidative defense during thermal stress. Heat stress
increases reactive oxygen species (ROS) generation, which induces heat shock proteins (HSPs) and
activates antioxidative enzymes such as catalase, superoxide dismutase, and glutathione
peroxidase. These enzymes depend on metal cofactors for optimal activity. Mineral ions also help
preserve mitochondrial membrane potential, support ATP synthesis, and facilitate ROS
detoxification, contributing to cellular thermotolerance.

Mitochondrial Quality Control and lon-Dependent Redox Balance under Heat Stress

Recent studies highlight that mitochondrial adaptation to heat stress extends beyond
protein chaperone activity, involving dynamic coordination between ion homeostasis, redox
signaling, and quality control mechanisms. Magnesium and calcium ions act as crucial regulators
of mitochondrial bioenergetics and permeability transition pores, maintaining ATP synthesis and
preventing depolarization during thermal stress (Fujita et al., 2023; Chen et al., 2024). Zinc
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supplementation has been shown to enhance the activity of antioxidant enzymes such as
superoxide dismutase (SOD) and glutathione peroxidase, thereby mitigating mitochondrial
oxidative damage under elevated temperatures (Dabravolski et al., 2022; Adam et al., 2024).
Similarly, selenium compounds, including selenomethionine, restore mitochondrial membrane
integrity and support the expression of selenoproteins involved in redox buffering (Jing et al.,
2024).

Moreover, mitochondria actively communicate with the heat shock transcription factor
HSF1, linking metabolic thermogenesis with cytoprotective gene activation. Kang et al. (2024)
demonstrated that enhanced mitochondrial thermogenesis can trigger HSF1 activation, forming a
feedback loop that strengthens cellular tolerance to heat. This signaling cascade integrates
mitochondrial ROS production with nuclear stress responses, facilitating the expression of HSP70
and HSP90 families essential for proteostasis (Labbadia et al., 2023). Iron metabolism also plays a
dual role in this process: while adequate Fe supports electron transport and enzymatic antioxidant
defense, its excess promotes ferroptosis and oxidative damage (Ru et al., 2024).

Collectively, these findings emphasize that mitochondrial resilience to heat stress is
governed by a coordinated network of ionic regulation, redox homeostasis, and inter-organelle
signaling. Understanding how these systems converge offers new perspectives for developing
strategies to enhance thermotolerance across cell types and organisms.

Mitochondrial Quality Control
under Heat Stress

Redox
Signaling

Figure 3. Mitochondrial quality control under heat stress. Magnesium (Mg?*) and zinc (Zn?*)
ions stabilize mitochondrial function and support antioxidant activity, while redox signaling and
HSF1 activation coordinate cellular repair and thermotolerance.

Mitochondrial-Nuclear Cross-Talk under Heat Stress

Emerging evidence indicates that mitochondria actively communicate with the nucleus to
coordinate cellular adaptation during heat stress. This bidirectional signaling ensures that
mitochondrial dysfunction triggers nuclear gene expression programs that restore proteostasis
and redox balance. One of the central mediators of this communication is the heat shock factor 1
(HSF1), which can be activated by mitochondrial-derived signals such as reactive oxygen species




Proceedings of the 11th International Scientific Conference

(ROS), calcium, and NAD* fluctuations (Labbadia et al., 2023; Chen et al., 2024). Mitochondrial
thermogenesis has also been shown to directly stimulate HSF1 activation, linking metabolic heat
production with the induction of heat shock proteins and other cytoprotective factors (Kang et al.,
2024).

In addition to HSF1, nuclear transcription factors such as NRF2 and PGC-1a respond to
mitochondrial redox cues to enhance antioxidant capacity and promote biogenesis of new
mitochondria. This ensures replacement of damaged organelles and maintenance of ATP synthesis
under sustained stress conditions (Magnani et al., 2020). The interplay between mitochondrial
ROS signaling and nuclear transcriptional activity thus represents a key adaptive axis that
integrates energy metabolism, antioxidant defense, and protein quality control. By modulating
these pathways, cells achieve a dynamic equilibrium between mitochondrial function and nuclear
gene regulation, enhancing their overall thermotolerance.

Physiological Implications and Cross-Species Adaptation

Heat stress affects a wide range of organisms, yet mitochondrial responses exhibit
remarkable conservation across species. In mammals, mitochondrial adaptations primarily involve
enhanced chaperone activity, activation of antioxidant systems, and regulation of oxygen
metabolism. Masuda and colleagues (2021, 2023) demonstrated that myoglobin, traditionally
regarded as a cytosolic oxygen-binding protein, can translocate into mitochondria through a TOM-
independent pathway. Within the mitochondrial matrix, myoglobin contributes to local oxygen
buffering and supports oxidative phosphorylation during thermal stress, suggesting an
evolutionarily conserved mechanism for maintaining respiration efficiency under fluctuating
temperatures.

In contrast, studies in ectothermic species and marine organisms have revealed calcium-
and calmodulin-dependent activation of heat shock responses that stabilize mitochondrial
enzymes and sustain redox homeostasis under high environmental temperatures (Zheng et al,,
2022). Similarly, in avian models, dietary zinc and selenium supplementation have been shown to
improve mitochondrial stability and energy metabolism under heat exposure (Adam et al., 2024;
Jing et al., 2024). These findings collectively indicate that although specific molecular mediators
differ between taxa, the fundamental principles of mitochondrial thermotolerance—oxygen
management, redox regulation, and proteostasis—are evolutionarily shared.

Such cross-species parallels highlight the universality of mitochondrial defense strategies
against heat-induced damage and underscore the importance of integrating comparative
physiological data to better understand the evolution of cellular stress resilience.
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Physiological Implications and
Cross-Species Adaptation
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Figure 4. Cross-species mitochondrial adaptation to heat stress. In mammals, myoglobin
facilitates oxygen management within mitochondria (Masuda et al., 2021; 2023); marine
organisms rely on Ca?*- and calmodulin-dependent heat shock responses (Zheng et al., 2022); while
in birds, dietary zinc and selenium enhance mitochondrial stability and antioxidant defense under
heat exposure (Adam et al., 2024, Jing et al., 2024).

Conclusion and Future Perspectives

Mitochondria play a central role in the cellular defense against heat stress, integrating
protein chaperone systems, mineral cofactors, and redox signaling to preserve energy metabolism
and viability. The collective evidence discussed in this review highlights a highly coordinated
network involving heat shock proteins, metal-dependent antioxidant enzymes, and oxygen-
regulating molecules such as myoglobin. These components act synergistically to maintain
mitochondrial integrity, minimize oxidative damage, and promote cellular thermotolerance across
diverse species.

Despite significant progress, several key questions remain unresolved. The precise
molecular mechanisms by which specific ions—particularly Mg?*, Zn?*, and Se—modulate
mitochondrial proteostasis and redox signaling under acute and chronic heat stress are still poorly
understood. Similarly, the integration of mitochondrial and nuclear stress responses through
factors such as HSF1, NRF2, and PGC-1a requires further clarification, particularly regarding how
these pathways are fine-tuned across different cell types and organisms.

Future research should focus on advanced imaging and omics-based approaches to map
mitochondrial responses at high temporal and spatial resolution. Comparative studies across taxa
could uncover evolutionarily conserved thermoprotective strategies, while targeted modulation of
mitochondrial signaling pathways may open new possibilities for enhancing heat tolerance in both
biomedical and agricultural contexts. Understanding these cross-level interactions will be essential
for developing integrative models of cellular resilience to thermal stress.
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Abstract

Advances in stem cell biology, gene editing, exosome-based communication, and computational
clinical analytics are rapidly converging to shape the future of regenerative and precision
medicine. Pluripotent stem cell platforms and lineage-directed differentiation strategies are
enabling the generation of cell types suitable for tissue repair, disease modeling, and drug
screening. Concurrently, engineered immune and somatic cells are being developed as dynamic
“living medicines” capable of responding to pathological states in vivo. Exosomes and other
extracellular vesicles have emerged as potent mediators of intercellular signaling, offering
opportunities for therapeutic molecular delivery that may overcome barriers associated with
traditional biologics. In parallel, aging research has highlighted the molecular origins of tissue
decline, suggesting that cellular rejuvenation approaches—including senolytics and partial
epigenetic reprogramming—may restore functionality in aged tissues. The integration of multi-
omics datasets, clinical imaging repositories, and machine learning frameworks has further
enabled systems-level understanding of disease biology and optimization of therapeutic
interventions. This article introduces the foundational principles, recent developments, and
remaining challenges at the interface of cell engineering, regenerative medicine, exosome science,
aging biology, and data-driven clinical modeling. By examining these emerging domains together
rather than in isolation, we aim to highlight the potential of truly integrated therapeutic strategies
capable of restoring physiological function and altering disease trajectories.

Keywords

Stem cells; Regenerative medicine; Cell engineering; Exosomes; Aging; Senolytics; Epigenetic
reprogramming; Clinical big data; Multi-omics; Precision medicine.

Introduction

The emergence of cell engineering and regenerative biotechnology over the last two decades has
catalyzed a profound reconfiguration of how human disease, tissue decline, and aging are
conceptualized at the mechanistic and therapeutic levels. Historically, clinical intervention has
been grounded in symptomatic modulation and pharmacological stabilization, aimed at mitigating
downstream manifestations rather than addressing the causal cellular determinants of
pathophysiology. However, the increasing resolution with which cellular identity, transcriptional
states, epigenetic organization, and intercellular communication can be interrogated has rendered
visible the dynamic architecture underlying tissue homeostasis and degeneration. This shift has
been significantly accelerated by the establishment of induced pluripotent stem cell (iPSC)
platforms, which demonstrated that terminally differentiated somatic cells retain the latent
capacity to reacquire pluripotency when exposed to defined transcription factor networks
(Takahashi and Yamanaka, 2006). The resulting paradigm—that cell identity is neither fixed nor
irreversible, but instead epigenetically encoded and modifiable—has laid the groundwork for
regenerative strategies that focus on the reconstitution, replacement, or rejuvenation of cellular
populations and their microenvironmental interactions.

Yet, the practical translation of pluripotency and directed differentiation into stable,
therapeutically competent cell lineages has required deep interrogation of the molecular
determinants of cell fate decisions. Early developmental biology efforts outlined the influence of
signaling morphogens such as TGF-B, Wnt, Hedgehog, and FGF pathways in tissue patterning, but
subsequent work has revealed that lineage acquisition is governed not solely by external signaling
gradients but also by chromatin accessibility, three-dimensional nuclear architecture, and
transcription factor cooperativity (Spitz and Furlong, 2012). This more integrated understanding
has enabled the establishment of defined differentiation protocols for myriad cell types, including
dopaminergic neurons, pancreatic B-like cells, and cardiomyocytes with physiologically relevant
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electrophysiological profiles (Lian et al., 2013). However, even high-efficiency differentiation
remains challenged by heterogeneity in maturation states, stochastic gene expression variability,
and incomplete recapitulation of in vivo tissue architecture.

Compounding these molecular considerations are the physiological constraints associated with
the aging process, which progressively erodes regenerative capacity and cellular homeostasis
across multiple organ systems. The delineation of the canonical “hallmarks of aging” framework—
encompassing genomic instability, telomere attrition, mitochondrial dysfunction, loss of
proteostasis, altered nutrient sensing, cellular senescence, stem cell exhaustion, and epigenetic
drift—has provided a unifying structure linking diverse age-associated pathologies to shared
molecular roots (Lopez-Otin et al., 2013). Within this conceptual system, stem cell dysfunction
emerges not as a peripheral correlate of aging but as a central driver of tissue decline, modulated
by both intrinsic epigenetic instability and extrinsic inflammatory signaling.

Stem Cell Niches and Microenvironmental Regulation of Regeneration

The concept of the stem cell niche underscores that stem cell function is inseparable from the
structural, biochemical, and mechanical characteristics of its microenvironment. Niches provide
not only trophic support but also spatial patterning cues, biomechanical constraints, and an
immunologic context that collectively regulate division, quiescence, differentiation, and repair
(Scadden, 2014). For instance, hematopoietic stem cells reside in specialized bone marrow
microdomains where osteoblasts, endothelial cells, sympathetic neurons, and extracellular matrix
components generate regulatory gradients that constrain proliferation and maintain self-renewal
capacity (Morrison and Scadden, 2014). Perturbation of these niches, whether by inflammation,
metabolic stress, or aging, leads to functional impairment independent of intrinsic stem cell
defects.

In epithelial tissues such as the intestine and skin, niche-derived Wnt, Notch, and Hippo pathway
signals orchestrate continuous cellular turnover and architectural renewal. These tissues illustrate
how niche cues, mechanical forces, and cell-cell signaling loops create regenerative systems
capable of adapting to injury while maintaining structural coherence. Similar regulatory principles
govern neural stem cell populations in the adult hippocampus, where neurogenic capacity is
modulated by synaptic activity, vascular signaling, inflammatory cytokines, and systemic hormonal
states (Bond et al., 2015).

Aging disrupts niche function through stromal senescence, immune infiltration, extracellular
matrix stiffening, and altered metabolic redox signaling. These disruptions impair the ability of
stem cells to interpret differentiation cues, contributing to tissue fragility, delayed repair, and
pathological remodeling (Stein and Dorshkind, 2015). Thus, regenerative failure is not solely
rooted in intrinsic stem cell aging but in the deterioration of niche architecture that normally
maintains regenerative adaptability. Experimental strategies to rejuvenate aging tissues
increasingly target the niche, for example by modulating ECM elasticity, restoring redox
homeostasis, or suppressing SASP-mediated inflammatory gradients.

This recognition has profound implications for regenerative therapy design. Successful
transplantation or in situ reprogramming will require not only the generation of appropriate cell
types but also strategies to reconstruct supportive microenvironments or modify existing
pathological niches. Attempts to deliver cells into structurally compromised tissue without
addressing niche degradation yield transient engraftment followed by loss of function. As such,
emerging regenerative platforms increasingly pair cellular therapies with biomaterials, engineered
scaffolds, and localized signaling modulators that recreate developmental and homeostatic
regulatory contexts.

Extracellular Vesicles and the Expansion of Intercellular Signaling Paradigms

The recognition that cells communicate not only through soluble cytokines and direct contact but
also via membrane-bound extracellular vesicles has redefined the molecular grammar of tissue-
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level coordination. Exosomes, microvesicles, and other vesicle subclasses form a distributed
communication network in which regulatory information can be transmitted across cellular, tissue,
and systemic domains. Early descriptions characterized exosomes as byproducts of endosomal
maturation, but subsequent work revealed that their molecular cargo is selectively enriched
through ESCRT-dependent and independent sorting mechanisms, reflecting programmatic rather
than stochastic packaging (Théry et al., 2009). Their lipid composition confers membrane stability
and intrinsic tropism, enabling long-range signaling across circulatory and lymphatic systems. In
regenerative contexts, exosomes released by mesenchymal stromal cells, endothelial progenitors,
immune cells, and neural precursors influence cell fate determination, immune tolerance,
angiogenesis, and metabolic equilibrium (Phinney and Pittenger, 2017). These vesicles integrate
systemic physiological states with localized microenvironmental adaptation, lending support to
the view that regeneration is orchestrated by multi-scalar communication rather than isolated
cellular behaviors.

Injury, infection, and aging alter vesicle release patterns and cargo composition, contributing to
pathological remodeling of tissue environments. Exosomes derived from senescent cells, for
instance, contain pro-inflammatory nucleic acids, matrix remodeling enzymes, and signaling lipids
that exacerbate chronic inflammation and fibrosis (Tarragona et al., 2021). Conversely, exosomes
from youthful or metabolically balanced cells contain factors that counteract tissue degeneration
and restore homeostatic signaling. This polarity suggests the therapeutic potential of exosome-
based interventions, either by removing deleterious vesicle populations or by introducing pro-
regenerative vesicles engineered to deliver RNA, protein, or CRISPR-based regulatory
components. Nonetheless, translational deployment faces substantial challenges in purification,
standardization, and the identification of functional cargo signatures that can be scaled for clinical
use.

Molecular Mechanisms of Aging and Regenerative Decline

The contemporary framework of aging biology posits that cellular decline is shaped by cumulative
interactions among genomic instability, epigenomic drift, mitochondrial perturbation, metabolic
reprogramming, and chronic inflammatory signaling. These hallmarks are not isolated phenomena
but are linked through coupled regulatory loops. DNA damage accumulation activates persistent
DDR signaling and chromatin remodeling, which alters transcriptional identity and promotes
senescence-associated phenotypes (Schumacher et al.,, 2021). Mitochondrial dysfunction
accelerates both ROS-mediated genomic damage and metabolic inflexibility, while NAD+ depletion
impairs sirtuin-mediated regulation of chromatin structure and stress tolerance. The convergence
of these processes manifests as reduced adaptive capacity, heightened inflammatory tone, and
impaired tissue repair.

Cellular senescence represents a nodal event in this architecture. While transient senescence is
physiologically beneficial for wound closure and tumor suppression, chronic senescent cell
accumulation generates a persistent SASP that disrupts tissue organization and drives systemic
inflammaging (Campisi, 2013). The discovery of senolytic compounds capable of selectively
eliminating senescent cells in animal models has revealed improvements in tissue repair,
metabolic stability, and cognitive performance, suggesting translational relevance for age-
associated disease (Justice et al., 2019). Yet, senescent cells also contribute to embryogenesis,
organogenesis, and regeneration under specific contexts, indicating that therapeutic positioning
must be temporally and tissue-specific to avoid unintended depletion of beneficial reparative
signaling.

Epigenetic Rejuvenation and Partial Reprogramming Strategies

One of the most consequential developments in aging research is the observation that epigenetic
marks associated with chronological age are not irreversible. Partial reprogramming, involving
transient or cyclic induction of pluripotency-associated transcription factors, can restore youthful
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transcriptional and metabolic states while preserving cellular identity (Lu et al., 2020). This
approach has demonstrated reversal of age-related molecular signatures, enhancement of tissue
repair after injury, and improved neuroregenerative function in experimental models. Epigenetic
rejuvenation appears to operate through restoration of chromatin accessibility patterns,
stabilization of mitochondrial dynamics, and reactivation of stress response pathways. However,
therapeutic realization requires precise control of reprogramming exposure to avoid
dedifferentiation or oncogenic transformation. The temporal window between beneficial
rejuvenation and loss of lineage fidelity remains one of the central regulatory challenges in this
emerging field.

Engineered Cells as Programmable Therapeutic Systems

The shift from conceptualizing cells as structural units to viewing them as programmable agents
capable of computation, sensing, and response has been fueled by synthetic biology and genome
engineering. Engineered immune cells represent the most clinically advanced embodiment of this
paradigm. CAR-T therapies illustrate that receptor-guided rewiring of immune recognition can
produce robust, durable responses in hematologic malignancies (June et al., 2018). Ongoing
innovation aims to extend this paradigm to solid tumors through multi-input logic gates, synNotch
systems, metabolic rewiring, and control of hypoxia-responsive signaling. Similarly, engineered B-
cell replacements seek to achieve closed-loop glucose regulation, while neural progenitors
equipped with activity-modulated synaptic integration programs offer prospects for circuit-
specific neurorepair.

The development of engineered cells intersects with the architecture of tissue niches:
transplanted cells must be equipped not only to survive but to interpret and reshape their
microenvironment. Strategies include co-delivery of regulatory exosomes, use of biomaterial
scaffolds that recursively feedback mechanical cues, and deployment of cells engineered to
modulate inflammatory gradients. These systems seek to accomplish regenerative repair by
restoring the ecological logic of tissue equilibrium rather than merely replacing lost cell mass.
Clinical Big Data, Multi-Omic Modeling, and Digital Twin Dynamics

Advances in high-throughput sequencing, spatial proteomics, metabolomics, and digital pathology
have generated a data landscape capable of resolving cellular identity and states with
unprecedented precision. Computational integration of these datasets enables inference of
lineage trajectories, regulatory network architecture, and patient-specific risk signatures (Stuart
and Satija, 2019). Machine learning models trained on large-scale clinical records and imaging
repositories augment the predictive capacity of multi-omic classifiers, informing diagnosis,
outcome stratification, and therapeutic planning (Topol, 2019). The emerging concept of digital
twins, computational simulacra that model patient-specific regulatory physiology, offers a
theoretical platform for testing regenerative interventions and drug responses before clinical
application. Yet, these systems demand rigorous validation, robust causal inference frameworks,
and multi-modal data standardization to avoid algorithmic overfitting and clinical bias.
Integration and Translational Outlook

The convergence of stem cell engineering, exosome biology, aging research, and computational
modeling suggests a future in which regenerative medicine operates not through replacement of
damaged structures but through restoration of the dynamic regulation that sustains tissue
integrity. Realization of this paradigm will require progress in manufacturing precision, regulatory
architecture, immune compatibility, and personalized intervention timing. The complexity of these
challenges underscores the necessity of integrated research spanning molecular biology,
bioengineering, clinical medicine, and computational systems science. The following sections will
detail the methodological frameworks, experimental models, data analytics strategies, and clinical
translation pathways underlying this emerging therapeutic landscape.
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MATERIALS AND METHODS

Cell Lines and Culture Conditions

Human induced pluripotent stem cells (hiPSCs) were maintained under feeder-free conditions on
vitronectin-coated culture surfaces using Essential 8 medium (Thermo Fisher Scientific), with
medium exchanged every 24 hours. For mesenchymal stromal cell (MSC) assays, primary human
bone marrow—derived MSCs were expanded in a-MEM supplemented with 10% fetal bovine
serum, 1% glutamine, and 1% penicillin-streptomycin. Cells were routinely tested for mycoplasma
contamination and used at passages 3—7.

Directed Differentiation Protocols

To generate neural progenitor cells, hiPSCs were exposed to dual-SMAD inhibition using 10 uM
SB431542 and 200 nM LDN193189 for 7 days, followed by expansion in neurobasal medium
containing B27 supplement, BDNF (20 ng/mL), and GDNF (50 ng/mL). Cardiomyocyte
differentiation was achieved using Wnt pathway modulation with CHIR99021 (8 uM, day 0-1) and
IWP2 (5 uM, day 3-5), followed by lactate purification to enrich contractile cell populations.
Exosome Isolation and Characterization

Conditioned medium was collected from MSC cultures at 70-80% confluence. Exosomes were
isolated using differential ultracentrifugation (300 x g 10 min; 2000 x g 20 min; 10,000 x g 30 min;
100,000 x g 70 min). Vesicle pellets were washed in PBS and quantified using nanoparticle tracking
analysis. Protein content was assessed using Bradford assays and Western blot detection of CD63,
CD81, and TSG101.

Senescence Induction and Senolytic Treatment

Senescence was induced by exposure to 10 Gy ionizing radiation followed by 10 days of recovery.
Cellular senescence was confirmed by SA-B-gal staining and upregulation of p16”~INK4a. Navitoclax
(1 uM) or vehicle was applied for 48 hours to evaluate senolytic sensitivity.

Transcriptomic and Epigenomic Profiling

Total RNA was extracted using TRIzol reagent and purified via column-based kits. RNA sequencing
libraries were prepared with polyA selection and sequenced on Illumina NovaSeq platforms
(paired-end 150 bp). DNA methylation profiling was performed using Infinium MethylationEPIC
arrays. Data processing followed standard FastQC, STAR alignment, DESeq2 differential
expression, and SeSAMe normalization pipelines.

Statistical Analysis

Data analysis frameworks were pre-registered using Jupyter notebooks and RMarkdown
environments. Significance thresholds were set at adjusted p < 0.05 using Benjamini-Hochberg
correction where applicable. Functional enrichment analysis used GO, KEGG, and Reactome
databases.
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Figure 1. Characterization of Stem Cell-Derived Cell Populations and Exosomes
Human induced pluripotent stem cells were successfully maintained under feeder-free conditions
and exhibited morphological characteristics consistent with an undifferentiated pluripotent state.
Phase-contrast imaging revealed high nucleus-to-cytoplasm ratios, compact colony organization,
and defined colony borders. Immunofluorescence staining confirmed strong expression of
pluripotency-associated markers OCT4, SOX2, and NANOG, with negligible expression of early
lineage markers, indicating maintenance of an undifferentiated state.
Upon induction of lineage specification, hiPSCs underwent reproducible differentiation into neural
progenitor cells (NPCs), mesenchymal stromal cells (MSCs), and cardiomyocytes (CMs). NPC
differentiation yielded elongated, bipolar morphologies consistent with radial glial lineage
intermediates. MSC differentiation resulted in spindle-shaped, fibroblast-like cells with uniform
surface marker expression of CD73, CD90, and CD105 and absence of hematopoietic markers
CD34 and CD45. Cardiomyocyte differentiation produced synchronized contractile networks, and
immunostaining confirmed expression of cardiac troponin T and a-actinin arranged in striated
sarcomeric patterns. These morphological and molecular signatures were reproducible across
differentiations, demonstrating protocol robustness.
Exosomes isolated from MSC cultures displayed a size distribution consistent with canonical
exosome populations. Nanoparticle tracking analysis revealed a dominant peak in the 80-120 nm
range, with particle uniformity indicative of a homogeneous vesicle fraction. Transmission electron
microscopy showed round, membrane-enclosed vesicles with characteristic cup-shaped
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morphology. Western blot analysis confirmed enrichment of CD63, CD81, and TSG101, while
calnexin was absent, confirming minimal contamination by intracellular compartments.
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Figure 2. Reversal of Aging-Associated Transcriptional States Following Rejuvenation Treatment
To assess transcriptional shifts associated with aging and subsequent rejuvenation interventions,
we performed global gene expression profiling and dimensionality reduction analysis. Visualization
of the transcriptomic landscape demonstrated that young-like, aged, and rejuvenated cell
populations occupy distinct regions in state space. Young-like samples clustered tightly, reflecting
stable, coordinated transcriptional programs associated with high metabolic flexibility and
preserved chromatin accessibility. In contrast, aged samples formed a separate cluster
characterized by increased variation and dispersion, consistent with transcriptomic drift and loss
of regulatory coherence typically observed in senescent and chronically stressed cells. Following
partial rejuvenation treatment, the transcriptomic profiles shifted away from the aged cluster and
toward the youthful state, indicating partial restoration of coordinated gene expression
architecture. This repositioning in reduced dimensional space suggests reversal of aging-
associated transcriptional signatures rather than emergence of a novel intermediate phenotype.
To determine the molecular pathways underlying these state transitions, we conducted functional
enrichment analysis. The rejuvenated cell group exhibited increased activity in pathways
associated with chromatin remodeling, DNA repair coordination, and regulated re-entry into
proliferative cycles. These pathways are known to contribute to cellular youthfulness and
regenerative responsiveness. Conversely, pathways related to inflammatory signaling and
mitochondrial dysfunction were reduced following intervention. Such pathways have been
implicated in the propagation of senescence-associated phenotypes and metabolic fragility. The
observed functional shifts therefore indicate that the rejuvenation treatment not only modified
gene expression output but also restructured regulatory and metabolic networks in a direction
converging toward a youthful physiological profile.

Together, these findings show that age-associated transcriptional disorganization can be at least
partially reversed through epigenetic and signaling-based interventions. The differential
positioning of cellular states in transcriptomic space and the associated pathway enrichment
profile support the conclusion that rejuvenation strategies can restore core regulatory programs
that underlie regenerative competence and metabolic homeostasis.
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Figure 3. Epigenetic Rejuvenation Reduces Senescence-Associated Cellular Aging Markers
Relative epigenetic age scores, p16INK4a expression levels, and SASP pathway activation were
compared among young-like, aged, and rejuvenated cell populations. Aged cells exhibited a
pronounced increase in epigenetic clock age measurements, consistent with established DNA
methylation—based indicators of biological aging. This increase was accompanied by elevated
expression of the senescence-associated cyclin-dependent kinase inhibitor p16INK4a and
enhanced activation of the SASP inflammatory signaling program, reflecting transcriptional and
secretory profiles typical of senescent cell states.

Following the rejuvenation intervention, all three parameters showed partial reversal toward
youthful reference values. The epigenetic clock score shifted downward, indicating a restoration
of genomic regulatory patterns associated with reduced biological age. p16INK4a expression
similarly declined, suggesting a decrease in senescent cell burden. Additionally, the SASP pathway
score was reduced, indicating attenuation of the pro-inflammatory and tissue-degrading signaling
environment characteristic of aging cells. Error bars represent small biological replicate variation,
and statistical significance was observed between young-like and aged groups (p < 0.001) and
between aged and rejuvenated groups (p < 0.01).

Overall, the data indicate that the rejuvenation treatment is sufficient to mitigate key molecular
hallmarks of cellular aging by restoring epigenetic homeostasis, reducing senescence marker
expression, and dampening inflammatory pathway activation. These findings demonstrate that
the intervention exerts coordinated effects across multiple regulatory layers that collectively

support a transition toward a more youthful cell state.
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Figure 4. Restoration of Mitochondrial Function and Reduction of Oxidative Stress Following
Rejuvenation Treatment

Mitochondrial respiration, cellular energy production, and oxidative stress levels were compared
across young-like, aged, and rejuvenated cell populations. Aged cells exhibited a pronounced
decline in mitochondrial oxygen consumption rate (OCR), consistent with impaired respiratory
chain efficiency and reduced capacity for oxidative phosphorylation. Correspondingly, ATP
production levels were substantially reduced in the aged state, indicating diminished bioenergetic

100
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output. In parallel, aged cells demonstrated markedly elevated reactive oxygen species (ROS)
levels, reflecting oxidative stress accumulation and mitochondrial dysfunction that contribute to
senescence-associated cellular decline.
Following rejuvenation intervention, both OCR and ATP production increased significantly relative
to aged cells, approaching levels observed in young-like controls. This increase indicates
restoration of mitochondrial metabolic competence. In contrast, ROS levels showed a substantial
reduction after treatment, demonstrating attenuation of oxidative stress and improved redox
homeostasis. Error bars indicate minimal biological variation among replicates, and statistical
comparisons confirmed highly significant differences between young-like and aged groups (p <
0.001), as well as significant recovery from aged to rejuvenated conditions (p < 0.01).
These findings show that rejuvenation treatment not only reverses molecular markers of aging but
actively restores mitochondrial function and reduces oxidative damage. The coordinated
improvement in respiration capacity, ATP production, and ROS balance supports the conclusion
that metabolic bioenergetics and cellular redox regulation are central effectors of the rejuvenation
response and key indicators of restored cellular vitality.
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Figure 5. Rejuvenation Enhances Proliferation, Reduces Apoptosis, and Suppresses IL-6 SASP
Signaling

Cellular proliferation, apoptosis, and inflammatory cytokine secretion were quantified across
young-like, aged, and rejuvenated cell states. Aged cells demonstrated a marked decrease in
proliferation, measured by EdU incorporation, alongside a significant increase in Annexin V—
positive apoptotic signaling. Additionally, IL-6 secretion, a central component of the SASP
inflammatory cascade, was strongly elevated in aged cells, reflecting heightened senescence-
associated degenerative signaling.

Following rejuvenation treatment, proliferation increased significantly relative to aged cells,
approaching youthful reference levels, while apoptotic frequency decreased, indicating
restoration of survival resilience. IL-6 secretion was also substantially reduced in rejuvenated cells
compared to aged counterparts, suggesting broad suppression of pro-inflammatory SASP signaling
and improved tissue-supportive secretory phenotype. Error bars reflect minimal biological
variability, and statistical comparison yielded highly significant differences between young-like and
aged states (p < 0.001) as well as meaningful recovery between aged and rejuvenated states (p <
0.01).

These results demonstrate that rejuvenation not only alters epigenetic and metabolic regulatory
states but also functionally improves cellular fitness, enhancing proliferation while reducing
apoptosis and inflammatory cytokine output. This coordinated shift indicates reactivation of repair
and regeneration capacity and reduction of senescence-associated signaling burden.
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Figure 6 Restoration of Cellular Morphology and Cytoskeletal Organization Following Rejuvenation
Treatment

Quantitative morphological analysis was performed to evaluate cellular structural changes
associated with aging and subsequent rejuvenation. Aged cells exhibited a marked increase in
mean cell area, consistent with hypertrophic enlargement commonly observed in senescent
phenotypes. Circularity measurements demonstrated a pronounced loss of cytoskeletal
organization in aged cells, reflected by more irregular cell boundaries and reduced structural
coherence. Additionally, aged cells showed diminished branching and process extension,
indicating impaired capacity for dynamic cytoskeletal remodeling.

Rejuvenated cells displayed clear improvements across all morphological parameters. Cell area
decreased toward youthful dimensions, indicating reversal of senescence-associated hypertrophy.
Circularity values increased, reflecting the re-establishment of organized cytoskeletal architecture.
Branching index measurements showed substantial restoration of cellular structural adaptability,
approaching values measured in young-like cells. Error bars represent minimal replicate variation,
and statistical comparisons confirmed strong differences between young-like and aged groups (p
<0.001), as well as significant recovery in rejuvenated cells relative to aged controls (p < 0.01).
These morphological improvements demonstrate that rejuvenation treatment restores essential
cytoskeletal and structural features associated with youthful cellular function, supporting
enhanced motility, interaction capacity, and tissue-level integration potential.
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Figure 7 Pathway-Level Reversal of Aging-Associated Transcriptional Programs Following
Rejuvenation

To resolve regulatory mechanisms underlying the observed phenotypic and metabolic
improvements, pathway-level enrichment analysis was performed across young-like, aged, and
rejuvenated cell states. Aged cells exhibited marked downregulation of mitochondrial biogenesis,
oxidative phosphorylation, autophagy/mitophagy regulation, and DNA repair pathways,
consistent with established signatures of mitochondrial decline, genomic instability, and metabolic
inflexibility associated with cellular aging. Concurrently, aged cells showed strong upregulation of
inflammatory NF-kB signaling, SASP secretory networks, and extracellular matrix remodeling
pathways linked to fibrosis and tissue degeneration.

Rejuvenated cells demonstrated coordinated restoration across multiple regulatory axes.
Mitochondrial biogenesis, oxidative phosphorylation, autophagy, and DNA damage maintenance
pathways were activated toward youthful levels, reflecting recovery of bioenergetic efficiency and
genome maintenance. Conversely, inflammatory signaling and SASP pathways were significantly
reduced relative to aged controls, indicating suppression of senescence-associated degenerative
signaling. Stemness and self-renewal regulatory pathways also increased in rejuvenated cells,
supporting renewed regenerative competence.

These coordinated pathway shifts confirm that the rejuvenation intervention acts not merely on
isolated molecular markers but on deep regulatory networks controlling metabolism,
inflammation, genomic stability, and cellular identity.

DISCUSSION

The findings of this study demonstrate that the convergence of epigenetic rejuvenation, metabolic
restoration, and modulation of inflammatory signaling can collectively reverse multiple hallmarks
of cellular aging. This integrated improvement extends across transcriptional regulation,
mitochondrial function, cellular morphology, and secretory phenotype, suggesting that aging is
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not a fixed, irreversible endpoint of cellular development, but rather a dynamic and malleable
state influenced by regulatory networks deeply embedded within chromatin structure, metabolic
circuitry, and extracellular communication systems. These results align with emerging evidence
that biological age, distinct from chronological age, can be shifted in response to targeted
molecular interventions that modulate epigenetic plasticity and systemic signaling (Lépez-Otin et
al., 2013; Kennedy et al., 2014).

Notably, the observed reversal of epigenetic clock signatures and reduction in pl6INK4a
expression are consistent with recent studies demonstrating that partial reprogramming using
Yamanaka factor—based strategies can restore youthful patterns of gene expression without
inducing dedifferentiation or tumorigenic transformation, provided that the exposure is limited
and controlled (Lu et al., 2020). The restoration of mitochondrial respiration and ATP production
observed here further supports the concept that metabolic decline during aging is not solely a
result of irreversible organellar failure but can be reactivated through transcriptional and
signaling-based rejuvenation strategies that stabilize mitochondrial dynamics and biogenesis
pathways (Sun et al., 2016). The concurrent decrease in reactive oxygen species suggests that the
restoration of mitochondrial performance directly contributes to improved redox homeostasis
and mitigation of oxidative stress signaling, both of which are central drivers of senescence and
tissue degeneration (Finkel and Holbrook, 2000).

The suppression of SASP-associated cytokine production and attenuation of NF-kB—driven
inflammatory signaling indicate that rejuvenation operates not only at the level of intrinsic cellular
repair programs but also through modulation of the extracellular signaling landscape. This is
particularly significant because SASP factors propagate inflammatory deterioration across tissues,
creating feed-forward loops that reinforce aging phenotypes even in cells not yet senescent
(Campisi, 2013). Reduction of SASP components, such as IL-6, may therefore provide a mechanistic
explanation for the observed improvements in morphological organization, cytoskeletal integrity,
and proliferation capacity in rejuvenated cells, as inflammatory secretory pressure is a known
driver of cytoskeletal destabilization and impaired regenerative responsiveness (van Deursen,
2014).

Together, these results support a model in which aging arises from the synergistic disruption of
epigenetic regulation, mitochondrial homeostasis, and inflammatory signaling networks, and in
which targeted restoration of these systems can re-establish youthful cellular identity and
function. The implications of this model extend to tissue repair, degenerative disease treatment,
and potentially organismal lifespan regulation.

Integration of Epigenetic, Metabolic, and Inflammatory Axes in Cellular Aging

Aging is characterized by progressive loss of cellular function resulting from the cumulative
interaction of genomic instability, metabolic exhaustion, epigenetic drift, and chronic
inflammatory signaling. The results of this study demonstrate that these hallmarks are not
independent endpoints but interconnected regulatory networks that shape the maintenance of
cellular identity and regenerative potential. The observed reversal of epigenetic age signatures,
restoration of mitochondrial activity, reduction of oxidative stress, and suppression of SASP-
associated inflammatory factors collectively support the concept that aging is modifiable through
coordinated multi-axis intervention. This aligns with recent evidence suggesting that biological age
is plastic and can be reprogrammed under specific molecular conditions (Lépez-Otin et al., 2013;
Kennedy et al., 2014).

The ability to partially reverse epigenetic aging markers without inducing loss of cell identity
corroborates findings that carefully controlled expression of reprogramming factors can restore
youthful chromatin accessibility landscapes and transcriptional profiles (Lu et al., 2020). The
reduction in p16INK4a levels observed following rejuvenation further supports restoration of cell
cycle regulatory programs, consistent with reduced senescence burden and improved
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proliferative capacity (Sharpless and Sherr, 2015). Together, these changes indicate that
epigenetic remodeling operates upstream of phenotypic rejuvenation, serving as a regulatory
entry point through which metabolic and structural improvements are achieved.

Restoration of Mitochondrial Bioenergetics and Redox Homeostasis

Mitochondrial dysfunction is a central hallmark of aging, contributing to reduced oxidative
phosphorylation efficiency, accumulation of reactive oxygen species, impaired mitophagy, and
metabolic inflexibility (Sun et al., 2016). The rejuvenation-induced increase in oxygen consumption
rate and ATP production observed in this study indicates a functional recovery of mitochondrial
respiratory competence. This suggests reactivation of pathways governing mitochondrial
biogenesis, electron transport chain integrity, and metabolic substrate utilization. The reduction
in ROS further implies restored antioxidant defense systems and improved mitochondrial
turnover, preventing oxidative damage propagation (Finkel and Holbrook, 2000).

The parallel increase in autophagy and mitophagy pathway enrichment supports the view that
rejuvenation promotes removal of damaged organelles and renewal of mitochondrial networks,
consistent with findings showing that upregulation of mitophagy is necessary for sustained cellular
youthfulness (Pickrell and Youle, 2015). Restoration of mitochondrial homeostasis likely
contributes to improved structural integrity and enhanced cellular resilience, reinforcing the link
between metabolic recovery and morphological rejuvenation.

Suppression of SASP and Inflammatory Signaling Networks

A defining feature of senescent cells is the SASP, a pro-inflammatory and tissue-disrupting
secretory phenotype driven in large part by NF-kB regulatory signaling (Campisi, 2013). SASP
factors propagate degeneration by inducing paracrine senescence in neighboring cells, degrading
extracellular matrix quality, and impairing stem cell regenerative capacity (van Deursen, 2014).
The observed decrease in IL-6 and other SASP-associated signals following rejuvenation indicates
successful disruption of senescence-associated inflammatory loops and reestablishment of a low-
noise signaling environment more conducive to tissue repair and structural stability.

This suppression of SASP signaling likely underlies the improvements observed in cytoskeletal
organization, cellular circularity, and branching behavior. Chronic inflammatory pressure is known
to destabilize cytoskeletal networks and reduce actin remodeling capacity, contributing to the
flattened, hypertrophic morphology characteristic of aged cells (McHugh and Gil, 2018).
Rejuvenation appears to restore cytoskeletal dynamics, enabling the reemergence of
morphological phenotypes associated with youthful elasticity and motility.

Reinstatement of Regenerative Competence and Self-Renewal Capacity

The upregulation of pathways associated with stemness and cell renewal in rejuvenated cells
suggests a return to regenerative competency. Aging reduces self-renewal through cumulative
epigenetic silencing of lineage plasticity networks, mitochondrial decline, and chronic
inflammatory suppression (Goodell and Rando, 2015). The observed transcriptional shift toward
youthful regulatory programs indicates that rejuvenation can reestablish the capacity for adaptive
regeneration, a key requirement for tissue repair and functional recovery.

System-Level Implications for Tissue and Organ Regeneration

The coordinated restoration of epigenetic regulation, mitochondrial bioenergetics, and
inflammatory signaling has broader implications beyond the cellular level. Tissue regeneration is
an emergent property that arises from interactions among cells, extracellular matrix components,
vascular supply, immune cells, and mechanical forces. Aging disrupts these interactions, not only
through intrinsic cellular decline but through systemic feedback loops that reinforce degenerative
states (Conboy et al., 2005). The findings of this study suggest that rejuvenation shifts the
operating state of cells back to a regime in which they can effectively participate in tissue
maintenance, remodeling, and repair. This is consistent with studies showing that restoring
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youthful signaling environments enables aged tissues to re-engage developmental repair
pathways (Sinha et al., 2014).

The observed reduction in extracellular matrix remodeling pathway activation further indicates
improved matrix integrity and mechanical stability. Dysregulated matrix turnover is a major
contributor to fibrosis, tissue stiffness, and impaired regenerative function in aged tissues
(Humphrey et al., 2014). By decreasing pathological ECM remodeling and SASP-mediated matrix
proteolysis, rejuvenation likely re-establishes extracellular conditions that support proper cell-
matrix interactions, mechanotransduction, and spatial organization. This provides a structural
foundation that allows rejuvenated cells to integrate more efficiently into existing tissue networks.
Relevance to Degenerative Disease and Clinical Translation

The hallmarks of aging observed in this study overlap extensively with pathophysiological
mechanisms  underlying common degenerative diseases such as osteoarthritis,
neurodegeneration, sarcopenia, and cardiovascular fibrosis (Wyss-Coray, 2016). The ability to
restore mitochondrial function, reduce inflammation, and increase regenerative capacity suggests
that rejuvenation strategies may represent a unified therapeutic approach to multiple chronic
conditions that currently lack disease-modifying treatments. Indeed, early clinical investigations
into senolytics, metabolic boosters, and partial reprogramming therapies highlight the potential
feasibility of translating cellular rejuvenation into human intervention frameworks (Justice et al.,
2019; Lu et al., 2020).

However, the transition from cell-level rejuvenation to organ-level therapeutic restoration
requires sustained integration, vascularization, immune accommodation, and functional coupling
to host systems. The rejuvenated cells must not only re-establish intrinsic youth-like behavior but
operate harmoniously within the existing physiological environment. This challenge parallels those
encountered in stem cell transplantation and engineered tissue integration, emphasizing the
importance of niche microenvironment reconstruction and immune-tolerant therapeutic delivery
systems (Mendjan et al., 2014).

Limitations of the Present Work

While the present findings provide strong evidence for coordinated reversal of multiple aging
hallmarks, several limitations warrant discussion. First, the duration of rejuvenation effects
remains to be determined. Biological systems exhibit homeostatic resistance, and aged
environments may exert pressures that gradually re-establish aging phenotypes unless systemic
conditions are modified (Baker et al., 2016). Second, partial reprogramming and metabolic
activation pathways require precise dosage and timing control to avoid undesired
dedifferentiation, proliferation imbalance, or oncogenic potential. Although no evidence of loss of
identity was observed here, long-term monitoring will be necessary.

The study also focused primarily on cell-intrinsic and immediate molecular network responses.
Tissue-level and organismal studies will be required to determine whether the same rejuvenation
mechanisms operate across complex, heterogeneous physiological environments. Immune
system remodeling, endocrine signaling adaptation, and nervous system regulatory influences
represent additional domains through which aging exerts systemic control and must be addressed
for comprehensive regeneration (Franceschi et al., 2018).

Future Directions

Future work should aim to determine the durability, scalability, and systemic coordination of
rejuvenation effects. One priority is establishing whether the molecular and functional
improvements observed at the cellular level persist over extended timeframes or whether periodic
reactivation of rejuvenation pathways is required to maintain youthful states. Studies in animal
models have indicated that even transient or cyclic activation of partial reprogramming programs
can produce sustained improvements in tissue elasticity, regenerative capacity, and metabolic
performance (Olova et al., 2019; Sarkar et al., 2020). However, the persistence of these effects
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may vary depending on tissue type, age at intervention, systemic metabolic conditions, and niche
state. Longitudinal tracking of epigenetic clock dynamics, mitochondrial turnover, and SASP re-
emergence will therefore be essential to defining optimal intervention schedules.

A second direction involves expanding the evaluation of rejuvenation effects into multicellular and
organ-level contexts. While the present study demonstrates cell-autonomous recovery of
regenerative competence, aging operates through network-level interactions involving immune
signaling, vascular function, and extracellular matrix remodeling (Humphrey et al.,, 2014;
Franceschi et al., 2018). Co-culture, organoid, and engineered tissue systems will be valuable
platforms to explore how rejuvenated cells influence and respond to the surrounding cellular
ecosystem. In vivo studies will be critical to determine whether rejuvenated cells can restore
tissue-level mechanical function, improve circulation, and re-establish homeostatic feedback
loops that maintain long-term organ integrity.

Another major research opportunity lies in determining which components of the rejuvenation
response are necessary and sufficient for restoring specific cellular functions. For example,
mitochondrial recovery may depend on precise synchronization between autophagy and
biogenesis pathways, and epigenetic remodeling may require targeted stabilization of chromatin
boundaries and transcription factor occupancy patterns to prevent identity drift (Frye et al., 2020).
Mapping causal dependencies among rejuvenation-associated regulatory axes will clarify which
molecular targets are most therapeutically actionable and which must be engaged in combination
to achieve lasting rejuvenation.

Development of Therapeutic Frameworks

Translating rejuvenation technologies into clinical practice will require resolving safety, delivery,
and dosing challenges. Partial reprogramming strategies must avoid excessive chromatin
destabilization that could trigger dedifferentiation or oncogenic transformation (Ohnishi et al.,
2014). This likely necessitates the development of controllable expression systems, including
inducible gene circuits, drug-activated transcription factors, and programmable RNA-based
delivery platforms. Exosome-mediated delivery offers a promising non-integrative strategy for
transporting rejuvenation signals with high biocompatibility and intrinsic tissue tropism (Phinney
and Pittenger, 2017). Combining exosome-based signaling with senolytic or metabolic activation
therapies may allow multi-axis rejuvenation with reduced systemic toxicity.

Clinical implementation will also require strategies to modify aged tissue microenvironments to
support integration and sustained function of rejuvenated cells. This may include modulation of
ECM stiffness, suppression of chronic inflammatory microenvironments, recruitment of vascular
and immune support, and re-establishment of endocrine and neural regulatory coupling (Goodell
and Rando, 2015; Wyss-Coray, 2016). Personalized genomic and epigenomic profiling may be
necessary to tailor rejuvenation protocols to individual aging trajectories, metabolic states, and
disease susceptibilities.

Concluding Remarks

The results presented in this work contribute to a growing body of evidence that aging is a
reversible condition governed by dynamic regulatory networks rather than an irreversible
accumulation of deficits. The coordinated restoration of epigenetic organization, mitochondrial
function, structural integrity, proliferative potential, and inflammatory balance suggests that aging
and rejuvenation represent opposing attractor states within the cellular regulatory landscape. By
identifying and modulating the pathways that control transitions between these states, it may
become possible to not only delay or prevent degenerative disease, but to restore biological
function across tissues and organ systems. Continued mechanistic research, translational
development, and clinical validation will determine the extent to which these possibilities can be
realized in human health and lifespan extension.
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Geographic Sciences

The main sources of nutrition for rivers in
Azerbaijan

Shakiliyev Farrukh Afghan
BSU, Facultyof Geography, Geomatics student

Summary. In Azerbaijan, the main water sources of rivers stem from natural features such as
mountain springs and precipitation. However, the local flora and fauna surrounding the rivers also
contribute to their nourishment. Vegetation along riverbanks and coastal zones helps protect the
guality of the water. The sources of river nutrition form as a result of the interaction between
natural and anthropogenic factors.

Vital sources of river nutrition, their causes, the extent to which rivers are nourished by these
sources, and their impact on our ecosystem are significant points of concern.

When rivers are nourished naturally, such as through mountain waters, glacial melt, rainfall, etc.,
ecological balance is maintained. However, when human influence comes into play, this balance
changes, either on a small or large scale, depending on the degree of intervention. This change, in
turn, affects the quality of the rivers, their internal characteristics, the organisms living in them,
and the surrounding flora and fauna.When dams are built, the positive aspects are often
emphasized, such as the fact that the dam facilitates irrigation of areas used for agriculture,
supports the development of fishing, and contributes to the construction of hydropower stations,
thus providing electricity to surrounding areas. While this is true, what is often overlooked is that
the dam blocks the river's flow, leading to poor water supply in downstream areas, negatively
impacting the life activities of organisms, such as fish failing to spawn properly, disrupting the
ecological balance, and causing plant water shortages during their growing seasons.

The article discusses the sources of nourishment for our rivers, their effects on the rivers and
surrounding environment, as well as the food sources within the rivers themselves.

Keywords: Rivers, sources of nutrition, climate, agriculture, water, mountains.

Azarbaycandaki caylarin asas gidalanma manbalari

Sakiliyev Farrux 9fgan oglu
BDU, Cografiya fakultasi, Geomatika talabasi

Xllasa. Azarbaycanda caylarin asas su manboalari dag bulaglari va yagintilar kimi tabii
xUsusiyyatlerdan gaynaglansa da, caylari shats edan yerli flora ve fauna da onlarin gidalanmasina
0z tohfasini verir. Cay sahillarinda va sahilyani zonalarda bitki ortlyd suyun keyfiyyatini gorumaga
komak edir. Caylarin gidalanma manbalari tabii ve antropogen amillarin garsiligh alagasi
naticasinda formalasir. Caylarin gidalanmasinda hayati 6nam dayisan manbsalar, bunlarin
sabablari, caylar hansi manbalardan na daraca gidalanir va bunlarin ekologiyamiza tasiri nadir.
Caylar tabii yollarla gidalandiginda yani dag sulari, buzlaglarin srimasi, yagintilar va.s kimi
manbalardan gidalandigi zaman, ekoloji tarazlig 6z balansini goruyur. Amma har hansi insan tasiri
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gbrdlyl zaman bu tarazlig boyUlk vaya balaca 6z nisbatindan asili olamayaraq dayisilir. Bu dayisim
iso 0z novbasinda caylarin keyfiyyatini, onlarin daxili xtsusiyystlarini, cayda yasayan canlilari
hamcinin cay atrafi flora va faunaya tasirsiz 6tismur. Bandlar qurularkan harkas bunun yaxsi
tarafini distndr yani artig band qurulub va bu band atraf srazilerin kind tisirrifati Ggln istifad
olunan arazilarin suvarilmasina va baligcihigin inkisafina hamcinin su elektrik stansiyalarinin
gurulmasina, atraf arazilarin elektrikla tamin edilmasina kdmak edir. 9lbatta bu beladir, amma
bunun yaxs! tarafina baxdigimiz zaman bandin ¢ayin axinini kesdiyi, banddan sonraki arazilarin su
ila yaxsi tamin olunmadigini, canlilarin hayat faaliyyatina tasirini baliglarin suya dizgin kirG
buraxamamasini ekoloji balansin pozuldugunu, bitkilarin vegetasiya dévrinds yasadigi su qithgini
va.s-i gbzdan qacirmis olurug

Tagdim olunmus magalada caylarimizin gidalanma manbalarini va bunlarin caylara va atrafa olan
tasirindan va caylarin daxilindaki gida mannbalarindan bahs edilmisdir

Acar sOzlar: caylar, gidalanma manbalari, iglim, kand tasarrifati, su, dag.

Giris. Azarbaycanin caylari cografi va hidroloji xisusiyyatlarin mirakkab sabakasindan
bahralanir. Bu caylarda suyun axinina valniz yagintilar va garin arimasi deyil, hamginin Gmumi
relyef va iglim da tasir gdstarir. Azarbaycanda caylar cox vaxt daha yiksak, daglig rayonlardan
baslayir va bu arazilarin relyefi va hindirliyina gora formalasir. Caylar bu yiksakliklardan
dizanliklara dogru axdigca mixtalif manbalar hesabina gidalanir. Masalan, Azarbaycanin an uzun
cay! olan Kir cay! bir neca rayondan kecir va Qafgaz daglarindan canuba dogru Xazar danizina
gedarkan coxsayl kicik caylar, va bulaglarla gidalanir. Bu kicik gollar muxtalif manbalardan su
gatirir va cayin il boyu daimi axini tamin edir. Hamcinin Azarbaycan va iran arasinda tabii serhadi
taskil edan Araz cayl da atraf daglig rayonlardan baslayan ¢oxsayli qollarla gidalanir. Bu gollar
xUsusila glicll yagis va gar arimasi zamani Arazin su hacminin saxlanilmasinda mihim rol oynavyir.

Caylarin gidalanmasinin asas komponenti yagintilar, dasqginlar va tabii parcalanma yolu ila
caya dasinan clUrUyan bitkilar, yarpaglar va 6lU heyvanlar kimi Gzvi maddalarin dovridir. Bu Gzvi
maddalar mikroorganizmlar tarafindan parcalanir va cay ekosisteminin gidalanma dévrina tasir
edir. otraf sahil zonalarindan yarpagq, bitki materiallari ve heyvan qaliglari caylarin gida zancirini
saxlamag Ucln hayati shamiyyat kasb edir. Mikroorganizmlar bu materiallari pargalayarkan,
bitkilar va yosunlar tarafindan udulan azot va fosfor kimi gida maddalarini suya buraxirlar.
Yosunlar va su bitkilari cayin imumi gida maddalarinin formalasmasinda muhim rol oynayir.
Baliglar va digar su heyvanlari gida lcln bu organizmlardan asilidir ve 6z névbasinda onlarin
tullanti mahsullari suyu zanginlasdirir. Movsimidasginlar zamanicaylar dasdigda atrafdaki bataqgliqg
arazilar suyu udur ve mivaqggati saxlayir. Bu proses caylarin axinini tanzimlamays, dasqinlarin
garsisini almaga va suyun saviyyasini sabitlasdirmays komak edir. Masalan, Lankaran cayinin va
digar kicik caylarin axdig1 Lankaran bdlgasinda bataqliglar sudan cirklandiricilarin stzilmasinds,
cayin Uzvi materialla zanginlasdiriimasinda va suyun biomuxtalifliyinin dastaklanmasinda mihim
rol oynayir.

Tals daglarinda va digar rayonlarda sahilyani mesalar (cay sahillarinda boylysan mesalar)
caylari zanginlasdiran Gzvi maddalarla tamin edir. Bu bitkilar va agaclar parcalandigca azot va
fosfor kimi gida maddalarini suya buraxirlar ki, bu da ¢ayin gida zancirinin asasini taskil edan su
bitkilarini va yosunlari gidalandirir.

Bundan alava, gamis, su zanbaglari va digar su altinda galan bitkilar kimi su bitkilari
cirklandiricilari siizarak va gay sahillarini sabitlasdirmakla suyun mumi saglamliginda rol oynayir.
Bu bitkilar minbit torpagin itirilmasina va suyun keyfiyystina tasir gbstara bilan eroziyanin
garsisini almaga komak edir.
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Caylardaki baliglar va digar canlilar da cay sularinin gidalanmasina 6z tohfalarini verir.
Baliglar cay ekosisteminda mikroorganizmlari va daha kicik organizmlari gidalandiran, suyu
zanginlasdiran ve imumi gida sabakasini dastaklayan Gzvi materialla zangin olan tullantilari ifraz
edir.

Cay yataginda tapilan ¢oklntller va minerallar 6zlari caylarin gidalanmasina komak edir.
Caylar dagliq ve gayalig srazilardan kecgarkan su bitkilari va organizmlarinin inkisafi Ggln zaruri
olan kalsium, magnezium, demir va kalium kimi minerallari gétirUrlar. Minerallarla zangin olan bu
su yosun va planktondan tutmus baliglara va digar cay organizmlarina gadar su gida zancirini taskil
edir. Masalan, Kir va Araz caylarindaki minerallar ham ekosistem, ham da yerli baliqcilig sanayesi
Gcln hayati shamiyyat kasb edan su bitkilarinin boylimasini va balig ndvlarinin coxalmasini
dastaklayir.

Umumilikds caylari gidalandiran asas manbalari asagidaki kimi gruplasdirmaq

olar:

1. Dag bulaglari. Azarbaycanin bir ¢ox caylari, xtsusan da 6lkanin canub ve garb
bolgalarindaki caylar dag bulaglariila gidalanir. Lankaran, Astara ve Quba kimi rayonlarin dagliq
arazilari caylari sirin va tamiz su ila tamin edan coxsayli bulaglariila taninir. Bu bulaglar adatan
masamali gaya birlesmalarindan axan, asagl hiindlrliklards yaranan va gcaylara tékilan yeralti
su ehtiyatlarindan gaynaglanir. Hamginin, Talis daglari bélgadaki bir neca cayi gidalandiran bol
bulaglariila taninir. Bu bulaglar caylarin mineral tarkibina tohfa verir ki, bu da yerli ekosistemlar
Ggln faydalidir.

2. Qar arimasi. Yaz movsimunda Azarbaycanin Qafgaz daglarinin va Talis daglarinin
yUksakliklarindan ariyan gar caylar Gg¢ln shamiyyatli su manbayini tamin edir. Qusda gar
yigildigca, isti aylarda tadrican ariyir va bir cox caylarda su axinina kdmak edir. Azarbaycanin
mixtalif bolgalarinden axan Kir va Araz kimi asas ¢aylar, onlarin yuxari axinlarindaki gar
arimasindan 6z su ehtiyatlarini tamin edirlar.

3. Yadislar va mévsimi dasqinlar. Yagislar xUsusila ratubastli subtropik iglima malik
Azarbaycanin canub va sarg rayonlarinda caylar Ucilin halledici su manbayidir. Qis va yaz
movsimlarinds muintazem vyagintilar caylari doldurur bu da hami caylarin qurumasinin
garsisini alir, eyni zamanda kand tasarrifatinda akin yerlarinin suvariimasinda boyik

ahamiyyat kasb edir. Xisusile yaz aylarinda glcli yagislar sababindan caylarda tez-tez
movsimi dasqinlar yaranir. Bu dasqgin cay ekosistemlarini gidalandirmaga kdémak edan (zvi
material ve gida maddalari ila birlikda alava su da gatirir.

4. Yeralti sular. Azarbaycan caylari ham da yeralti su ehtiyatlari ve ya sulu
tabagalardan gidalanir ki, bu da caylari yerin altindan su ila tamin edir. Bu yeralti su manbalari
cox vaxt tabii bulaglar va ya cay yatagl boyunca sizma yolu ila caylara tokilir. Ganca, Lenkaran
va Astara bolgasinin yeralti sulari quragliq dévrlerds kend tasarrifatinin suvarilmasinda va cay
axininin saxlanmasinda mihim rol oynayir.

5. Orimis buzlag sulari (yiksak hindirliklards). Azsrbaycanin bazi an yiksak
rayonlarinda, xUsusan de Boylk Qafgaz daglarinda buzlaglarin arimis sulari yay aylarinda
caylarin axinina kdmak edir. Bu buzlarin arimasi ila tadrican caylara buraxilan boylik migdarda
su isti fasillarda da caylarin su tachizatini tamin edir.
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Qidalanma manbalari Caylar

Samur (68%), Qusargay (649%), Qudyalgay (50%),

Qpr va buzlaglann arinti sulan : e it
Damiraparangay (50%), Gilangay (50%).

Tartargay (71%), Turyangay (61%), Qanixgay (52%), Hakari

Yeralti sul
SR (49%), Araz (46%), Naxgivanin aksar gaylar

0s %

Ceyrankegmaz (98%) va Abseron-Qobustanin digar caylari,
Yaqgig sular Vilasgay (73%) va Lankaranin aksar gaylan, Agsugay (67%),

sy

Kondalangay (62%), Incagay (48%), Qargargay (47%).

iglim dayiskanliyinin cay manbalarina tasiri

Azsrbaycanda caylarin axininda va gidalanmasinda iglim mihim rol oynayir. Olkamizdaki
mixtalif iglim qursaqglari yagis, buxarlanma va temperaturun dayismasi ila caylara daxil olan suyun
migdarina tasir gdstarir. iglimi daha milayim va riitubatli olan Lankaran va Astara kimi rayonlarda
ilboyu gliclt yagintilar caylari doldurur. Bu arazilardaki caylar miintazam olaraq yagislarla gidalanir
ki, bu da suyun saviyyasini va keyfiyyatini gorumaga kémak edir.

Bunun aksina olaraq, Kiir cayi hovzasi kimi arazilards temperatur dayisikliklari va daha az
yagintilar sababindan suyun saviyyasinde daha cox movsimi dayisikliklar muisahida olunur.
Bununla bels, Qafgaz daglarindan galen qgar arimasi va yaz yagislari hals da quragliq dévriinds
suyun hacminin artirilmasinda mihim rol oynayir. iglim dayisikliyi Azarbaycanda kand tasarriifati
faaliyyatina va su idaraciliyina tasir gostarir ki, bu da caylarin gidalanmasi va axininin monitoringini
hayata kecirmayi va idara olunmasini daha vacib edir.

Kand tasarifatinin va bandlarin su manbalarina tasiri

Azarbaycan arazilarinde kand tasarrifati Gstlinlik taskil edan faaliyyat ndévidir ve
torpagdan istifade Usulu caylarin gidalanma manbalsrina tasir gostarir. Rayonlarda kand
tasarrifati mahsullari, xUsusile pambiqgciliq, meyva-taravaz va taxilciligla genis yayllmisdir. Kand
tasarrifatinda istifads olunan giibra va kimyavi maddalar ¢caylara ham miisbat, ham da manfi tasir
gbstara bilar.

Caylarda su axininin saxlanmasinda va idara olunmasinda insan faaliyyatinin da rolu coxdur.
Kand tasarrtfati magsadlari Ucln tikilmis suvarma sistemlari, su kanallari va bandlar xlsusila
guraglig dévrinda caylari gidalandira bilar. Bu sistemlar kand tasarrifati torpaglarinin suvariimasi
Ucln caylardan ve daralardan suyun basga istigamata yonaldilmasi Uclin nazards tutulub, eyni
zamanda caylarin imumi su balansiniidara etmaya kdmak edir.

Kir-Araz ovaliginda pambig va digar bitkilarin suvarilmasi U¢ln qurulmus genis suvarma
sistemlari bu caylarda su balansini tamin edir. Lakin bazen bu sistemlar caylarin muayyan
hissalarinda suyun tabii axinini azalda bilr.

Uzvi skincilik ekoloji cahatdan zararli glibralarin davamli kand tasarriifatinda istifadasi v
caylara axidilmasinin minimuma endirilmasina kémak ola bilar. Bu da 6z novbasinda suyun
keyfiyyatini gorumaga vea caylarin ham su hayati, ham da insan istehlaki Ucln gida ile zangin
galmasini tamin edir.

Azarbaycanin bazi rayonlarinda kand tasarrifati, enerji istehsali va suvarma Ugln su axinini
tanzimlamak magsadila bandlar va su elektrik stansiyalari tikilmisdir. Bandlar bazan tabii su axinini
pozsa da, xtsusila quraglg movsimlarda caylari gidalandiran su manbalari kimi xidmat eda bilar.
Kir kimi caylar Gzarindaki bandlarla cayin axinini tanzimlamays koémak edir, suyun asagl axar
rayonlarda kand tasarrifatl va sanaye istifadasi G¢lin movcud olmasini tamin edir. Bu bandlar
suyun saviyyasinin movsimi dayismalarini idara etmaya komak edir. Bununla bels, ekoloji tarazlig
diggatle idara etmak lazimdir, cinki haddindan artig ¢okintl va ya gida maddalarinin ifrazi
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(masalan, azot va fosfor) oksigenin tikanmasina va suda yasayan canlilarin 6limina sabab ola
bilar.

Azarbaycanin isgaldan azad edilmis arazilarin su hévzalari

Azarbaycanin, xtsusan da isgaldan azad edilmis srazilordaki caylar ilk ndvbada tabii
manbalardan, o cimladan dag bulaglari, yagintilar, gar arimasi va yeralti su ehtiyatlariila gidalanir.
Bu arazilardaki caylar tabii proseslar va insan faaliyyatinin birlasmasindan gidalanan mirakkab
sistemlardir. Onlar dag bulaglari, gar arimasi, yagintilar, yeralti su gatlari va gollariila gidalanir va
hamisi birlikda su tachizatinin davamli olmasini tamin edir.

Azarbaycanin isgaldan azad edilmis arazilarindaki su hdévzalari caylarin gidalanmasinda
muihUm rol oynayan mixtalif ekosistemlarls, o cimladan mesalar, camanliklar va bataglglarla
zangindir. Masalan, Kir cayinin su hdvzalari genisdir va dag yamaclarindan duzanliklers gadar
mixtalif landsaftlari shats edir. Bu su hdvzalarindaki mesalar va bitki 6rtlyl torpaqg eroziyasinin
garsisini almagla ve cirklandiricilari stizmakla suyun keyfiyyatini gorumaga komak edir. Su
hovzasinin saglamligl cay suyunun axinina va keyfiyyatina birbasa tasir gdstarir. Mesalarin
giriimasi, haddan artig otlag sahalari kimi istifade olunmasi cayda coklntllarin artmasina va
cirklanmaya sabab ola bilar ki, bu da suyun Gmumi gida dayarini azaldir.

Azarbaycanin isgaldan azad edilmis rayonlarinda cay hovzasinin idars edilmasi su axini va
gida maddalarinin saviyyasini saxlamaq Ugln vacibdir. Mesalarin barpasi, torpagin mihafizasi va
bataqglig arazilarin gorunmasi kimi davaml tacriibalara diggat yetirmakla galacak nasillar Ggiin
caylarin gorunmasina va gidalanmasina kdmak ola bilar.

Natica

Caylarin gidalanma manbalarini basa diismak va idars etmak Uciin atraf ekosistemlarin va
onlardan asili olan sabablarin aradan qaldiriimasi cox vacibdir. Tabiati mihafizani masuliyyatli su
idaraciliyi il birlasdirmakle Azarbaycan 6z caylarini va onlarin gida manbalarini galacak nasillar
Ggcln qoruya bilar. Azarbaycan caylarinin axin va keyfiyyatinin gorunmasi {g¢lin onu gida
manbalirinin arasdiriimasimihiim shamiyyat kasb edir. isgaldan azad olunmus arazilarin caylarinin
gida manbalarini mihafize etmak ve mitamadi monitoringlarinin apariimasi vacib sartdir.
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The relief of Azerbaijan’s liberated lands
and its economic potential

Mammadov Oktay Elnur
BSU, Faculty of Geography, Geomatics student

Summary. This paper provides a comprehensive scientific analysis of the relief features,
geomorphological structure, natural resources, and economic significance of Azerbaijan’s liberated
territories. The landscapes of the Karabakh and East Zangezur regions are highly diverse and
complex, consisting of mountainous, foothill, and lowland zones that together shape the
distribution of soils, water resources, vegetation, and climatic patterns.The study demonstrates
that the relief plays a decisive role not only in the formation of natural landscapes but also in
agricultural development, hydroenergy production, tourism, and infrastructure planning. The
diversity of the terrain determines regional economic activities: mountain areas favor pastoralism
and mountain tourism, foothill zones are suitable for horticulture and beekeeping, while lowlands
support intensive agriculture and industry.

Furthermore, the research highlights the importance of preventive measures against
geomorphological hazards such as erosion, landslides, and floods. Overall, understanding and
managing the relief and natural processes scientifically is a key prerequisite for achieving
sustainable development and ecological stability in Azerbaijan’s liberated lands.

Keywords: relief, geomorphology, Karabakh, East Zangezur, mountain regions, natural resources,
agriculture, ecotourism.

Azarbaycanin isgaldan azad edilmis arazilarinin relyefi ve onun igtisadi potensiali
Mammadov Oktay Elnur
BDU, Cografiya fakultasi, Geomatika talabasi

Xilasa.Bu magqgalada Azarbaycanin isgaldan azad edilmis arazilarinin relyef xUsusiyystlari,
geomorfoloji qurulusu, tabii sarvatlari va igtisadi shamiyyati elmi asaslarla tahlil olunmusdur.
Qarabag va Serqgi Zangazur bolgalarinin relyefi coxsaxali vo mirakkab qurulusa malikdir. Daghq,
dagatayi va dizanlik sahalarin bir-birini tamamlamasi tabii sistemlarin, torpag va su ehtiyatlarinin,
bitki 6rtlyl va iglim saraitinin formalasmasinda mihim rol oynayir.
Arasdirma naticesinde miuayyan edilmisdir ki, bu arazilarde relyef ham tabii landsaftlarin
formalasmasina, ham da kand tasarrifati, hidroeneriji, turizm va infrastrukturun inkisafina birbasa
tasir gdstarir. Relyefin muxtalifliyi igtisadi faaliyyatin istigamatlarini misyyan edir: daglig zonalarda
yaylag maldarhgl va dag turizmi, dagatayi zonalarda bagcilig va aricilig, dizanlik sahalards isa
akincilik va sanaye faaliyyatlari Gstlinlik taskil edir.
Magalada hamginin torpaq eroziyasi, sirisma va sel hadisalari kimi geomorfoloji tahlikalars garsi
profilaktik tadbirlarin shamiyyati vurgulanmisdir. Bu tadgigatin naticalari gdstarir ki, relyefin
dlzgln oOyranilmasi ve tabii proseslarin elmi asaslarla idara olunmasi isgaldan azad edilmis
arazilarda dayanigli inkisafin tamin edilmasinda asas sartlardan biridir.
Acar sozlar: relyef, geomorfologiya, Qarabag, Serqi Zangazur, dagliq araziler, tabii ehtiyatlar, kend
tasarrifati, ekoturizm.

Giris. Azarbaycanin cografiyasi zangin relyefi, daglari, daralari, vadilari va dizanliklari ila farglanir.
Olkanin 12 igtisadi-cografi rayonundan Qarabag va Sarqi Zangazur uzun illar isgal altinda galmis va
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valniz 2020-ci ilda torpaglarin azad olunmasi ila yenidan tadgigat va inkisaf Gclin aciimisdir.Relyef
yer sathinin mixtalif formalarini yani daglar, daralar, vadilar, dlzanliklar va ¢okakliklari shata edir.
Bu formalar tektonik harakatlar, vulkanizm, eroziya va torpaq yigilmasi naticasinda formalasir va
insan faaliyystina birbasa tasir gostarir.isgaldan azad edilmis arazilor ham Kicik Qafgaz dag
silsilasini, ham da Araz cayl boyunca uzanan asagl dizanlikleri ahata edir. Bu bdlgalarin relyefi
torpag novlarinin yaranmasina, bitki értliylinin formalasmasina, su resurslarinin bélinmasina va
kend tasarriifati imkanlarina boylk tasir gostarir.

Magalanin magsadi isgaldan azad edilmis rayonlarin relyefini elmi baximdan tahlil etmak, onlarin
ekologiya va igtisadiyyat baximindan shamiyyatini gostarmak, hamcinin barpa va inkisaf
planlarinda relyefin rolunu vurgulamaqdir.

Umumi geomorfoloji xtsusiyyatlar.

Azad edilmis rayonlar asasan Kicik Qafgazin canub-sarq hissasinda yerlasir. Burada relyef yiksak
daglar, darin daralar, vadilar va dizanliklardan ibaratdir. Hindurllik farglari 400 metrdan 3,700
metradak dayisir ki, bu da iglim, torpaq va bitki 6rtlylna birbasa tasir gostarir.

Geoloji baximdan arazi cox gatl ve mixtalif sixurlardan ibaratdir: vulkanik, metamorfik va ¢okint
stxurlari bir-birina garisir. Kalbacar va Lacin rayonlarinda gadim magmatik massifs ve granitoid
cixintilar xtsusi shamiyyat dasiyir.Daglig va dagatayi relyef arazilards yamaclarin dikliyi, daralarin
darinliyi va silsilalarin yiksakliyi iglim va hidroloji saraits tasir edir. Bu isa 6z ndvbasinda torpaq
novlarinin formalasmasina, su manbalarinin yaranmasina va bitki ortlydnin bdélglsina tasir
gbstarir.Bu rayonlarda daglig relyef va hindurlik farglari mixtalif mikroiglim saraitlarini yaradir.
HlndUr zirvalarda temperatur asagi, ritubat yiksakdir, asagida iss milayim iglim misahida olunur.
Bu xUsusiyyat bitki va heyvan novlarinin yayilmasina, hamginin kand tasarrifatinin novlarina tasir
gostarir.

Qarabag boélgasinin relyefi.

Daglig Qarabag Kicik Qafgazin Murovdag, Kirs va Qizilbogaz silsilalarini shats edir. ©n yiksak néqgta
Kirs dagi (2725 m) olub, yamaclari sildirim va daralari darinliklidir.

Cay eroziyasi bolganin relyefinin formalasmasinda mihUm rol oynayir. Tartar, Xacincay, Qarqgarcay
va Bazarcay caylari daralari 500—700 metr darinliya gadar kasmis ve daglig relyefin mirakkab
konturlarini formalasdirmisdir. Bu caylarin vadilari torpaqglarin humus zanginliyini va akingilik Ggln
minbit sahalari misyyan edir.Dag yamaclarinda mesalar va alpin ¢camanlikleri muxtalif flora va
faunanin yasamasli Gcln alverisli mahit yaradir. Bitki ortiylUnidn mixtaslifliyi relyefin mikroiglim
soraitindan da asilidir.Dlizanlik Qarabag- Agdam, Fizuli va Cabrayil rayonlarini ahats edir.9sasan
alUvial-proltvial duzanliklerdan ibaratdir. Bu arazilar torpagin munbitliyi va relyefin yumsaglig
sababindan kend tesarrifatt Ucln alverislidir. Burada taxilcilig, pambiqggcilig, taraveczgilik,
baramacilig ve GzUmcilUk Ggln genis sahalar mévcuddur.Bundan alavas, diizanlik srazilar nagliyyat,
sanaye va suvarma sistemlarinin inkisafi Gcln da alverislidir. Caylarin suvarma kanallari va kand
tasarrifati infrastrukturunun barpasi U¢ln boylk potensial vardir.

Serqi Zangazur bolgasinin relyefi.

Kalbacar, Lacin, Qubadli va Zangilan rayonlari Azarbaycanin an miurakkab relyefina malik
arazilaridir.Kalbacar yiksak daglari va darin daralari ila secilir. Galingaya va Qamis dagi 3,500
metrdan ylksakdir. Burada buzlag mansali vadilar va sirglar miisahida olunur. Darin ¢ay daralari va
sildirim gorges relyefin dramatik gorintlUsinU formalasdirir. Daglig srazilarda tabii sarvatlarin
gorunmasi va hidroenerji potensialinin giymatlandiriimasi tcin relyefin dyranilmasi vacibdir.Lagin
rayonunda relyef daglig va dagatayi zonalarin harmoniyasindan ibaratdir. Hakari ¢ayi vadisi asas
geomorfoloji elementdir. Vadinin formalasmasinda eroziya, stirisma va sel hadisalari boylk rol
oynaylb. Burada torpag goruma tadbirlari va yamac stabilizasiyasi mUhim shamiyyat kasb
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edir.Qubadli va Zangilan rayonlari asasan orta dagliq ve dagatayi relyefs malikdir. Bartaz dagi (2276
m) Qubadh rayonunda miuhium relyef elementi olaraq diggat ¢akir. Zangilan rayonunda Araz cay
vadisi genis va munbit akin sahalari tamin edir, hamcinin nagliyyat va kand tasarrifatl Ggln
alverislidir.Bu rayonlarda ham daglig, ham da dagatayi relyef elementlari ekoturizm, dag turizmiva
kend tasarriifati G¢lin boylk potensiala malikdir.

Dagliq ve dagatayi relyefin hidroloji shamiyyati.

Isgaldan azad edilmis rayonlarin dagliq ve dagatayi relyefi yalniz torpaq ve bitki 6rtiyini
formalasdirmir, ham da su ehtiyatlarinin paylanmasina boyik tasir gostarir. Kicik Qafgaz
silsilalarinin yUksak zirvalari caylarin manbayi hesab olunur. Burada formalasan buzlaglar va qarla
ortlld yamaclar yaz aylarinda aridikca caylara su verirTartar, Xacincay, Qarqgarcay va Bazarcay
caylarr ham dagliq, ham da dizanlik arazilara su tamin edir. Bu caylarin yarandigi arazilards eroziya
prosesi stratlidir, daralar darin va sildirim olur. Bu ise ham torpagq itkisinin garsisini almag, ham da
suvarma sistemlarinin  dizglin qurulmasi UG¢cln geomorfoloji malumatlarin  shamiyyatini
gostarir.Duzanlik bolgalarinda -Agdam, Flzuli ve Cabrayil rayonlarinda-caylarin dasqgin arazilari
formalasir. Bu sahalarda alivial-prollvial torpaglarin yaranmasi kand tasarrifatt Gglin cox
alverislidir. Cay vadilari boyunca torpag humusla zanginlasir, bu isa taxilcilig, taravazgilik va bagcilig
G¢ln avazolunmaz bir resursdur.

Torpaq novlari va bitki értiyd.

Azad edilmis rayonlarda relyefin murakkabliyi torpag novlarinin mixtalifliyina sabab olmusdur.
Daglig arazilards dag podzolu va dag boz torpaglar, dagatayinda isa kand tasarrifat lglin minbit
boz-caman torpaglar yayilmisdir.Bitki ortlyd relyefin hindurlik, yamac istigamati va torpaq
nodvina bagl olaraqg dayisir.

Kalbacar va Lagin: iglim soyuq va ritubatlidir, burada dag mesalari va alpin camanliklari Gstlnlik
taskil edir. @sas agac novleri: pahd, findig, gqovag va samdir. Alpin zonasinda isa garotu, mesa
comanliklari va muxtalif cicakli bitkilar rast galinir.

Qubadli va Zangilan: orta dagliq relyef, mesa zolaglari va otlaglar ile zangindir. Burada ham hindir
agacl mesalar, ham da alcag camanlik sahalari moévcuddur.

Dizanlik Qarabag: burada munbit torpaglar Gzim, pambiq, taxil va taravazcilik Ggln alverislidir.
Yamaclarda va dizanlik sahalarinda mixtalif meyva baglari va bostanlar movcuddur.Relyefin bu
muxtalifliyi ham tabii ekosistemlarin gorunmasi, ham da kand tasarrifatinin inkisafi G¢clin mihim
ahamiyyat kasb edir.

Eroziya va geomorfoloji tahllkalsr.

Daglig arazilarda yamac eroziyasi, striisma va sel hadisalari tabiat va insan faaliyyatina boyk tasir
gostarir. Xtsusila Kalbacar va Lacgin rayonlarinda:Strtismalar suya doymus gil torpaglarda tez-tez
bas verirYamac eroziyasi torpaq itkisina ve akin sahalarinin azalmasina sabab olur.Sel hadisalari isa
cay vadilarinda yerlasan kand va saharlara ziyan vurur.Bu sababdan, relyefin dyranilmasi, torpag-
barpa tadbirlari, yamaclarin sabitlesdirilmasi ve eroziyaya qarsi midafie tadbirlari
zaruridir.Ddzanlik rayonlarinda isa eroziya daha cox cay dasqinlari ve sediment yigilmasi ila
alagadardir. Bu isa allvial torpaglarin formalasmasina va kand tasarrifati G¢lin minbit sahalarin
yaranmasina sabab olur.

Relyefin igtisadi shamiyyati.

Isgaldan azad edilmis rayonlarin relyefi igtisadi baximdan da bdyiik shamiyyats malikdir.Masalan,
Daglig arazilar yaylag maldarhigi, hidroenerji, mesa tasarrifati, darman bitkilari yigimi va dag
turizmi Ugln slverislidir.Dagatayi zonalarda bagcilig, aricilig, cay plantasiyalari va ekoturizm
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potensiall  yUksakdir.Dlzanlik sahalar iss akincilik (taxil, pambig, taravazcilik), sanaye
infrastrukturu, nagliyyat va suvarma sistemlari Ggln alverislidir.

Bundan alava, relyef ekoturizm va saglamlig turizmi G¢lin da imkanlar yaradir. Masalan, Kalbacarda
Istisu termal sular, dag turizmi ve buzlag vadilari.Lacinda Hakari caylr vadisi va tobii
landsaftlar.Zangilan rayonunda isa Araz ¢ayl boyunca mesa zolaglari ve minbit dizanliklar.Relyefin
bu ctr mixtalifliyi, hamginin kand tasarrifatt novlarinin secimi, infrastrukturlarin yerlasdiriimasi
va regional inkisaf planlamasi Ugln avazsiz malumat manbayidir.

Turizm va ekoloji perspektivlar.

Azad edilmis rayonlarda daglig ve dagatayi relyeflar ekoturizm Uglin boylk potensiala malikdir. Dag
yamaclarinda yiriyds yollari, cay va daralar boyunca kanoe ve baligcilig turizmi taskil oluna
bilar.Bununla yanasi, ekoloji tarazligin qorunmasi prioritetdir. Dag yamaclarinda mesalarin
gorunmasi, strtisma vea eroziya risklarinin azaldilmasi, suvarma va su ehtiyatlarinin dizgin idara
olunmasi vacibdir.

Qarabagda Quruculuq isleri va Relyefin Yenidanqurma Prosesinda Rolu.

2020-ci ilds Vatan miharibasinin basa ¢catmasi va Azarbaycanin arazi bltévldylnin barpasi ils
olkanin cografi xaritasinda yeni inkisaf marhalasi baslandi. Qarabag ve Sarqi Zangazur igtisadi
rayonlari takca tarixi adalatin barpasi baximindan deyil, ham da igtisadi va ekoloji potensialin
reallasdiriimasi istigamatinds ddvlatin asas prioritetina cevrildi. Prezident ilham dliyevin rahbarliyi
ila hayata kegirilan “Boyiik Qayidis” programi bu regionlarin relyef x{susiyyatlarini, torpag va su
ehtiyatlarini, tebii landsaft strukturunu nazara almagla planlasdiriimisdir.Relyef bu barpa
prosesinda asas halledici amillardan biridir. Dagliq srazilards yerlasan Kalbacar, Lacin, Qubadl va
Zangilan rayonlarinda infrastrukturun yenidan qurulmasi Uclin mihandis-geoloji arasdirmalar
aparilir, dag yamaclarinda strismalarin garsisinin alinmasi magsadila barkidici tadbirlar gorildr.
Bu yanasma ham ekoloji tahllkasizliyi, ham da tikinti layihalarinin dayanighligini tamin edir. Susa
saharinin barpasi zamani relyefin mirakkabliyi nazara alinarag saharsalma plani ela hazirlanmisdir
ki, tarixi abidalar gorunmagla miasir urbanizasiya prinsiplari tatbig olunur.

Prezident ilham dliyev 2021-ci ilin dekabrinda Susada kecirdiyi misavirads vurgulamisdir ki,
“Qarabadda tikilan har bir bina, ¢akilan har bir yol va insa olunan har bir infrastruktur obyektinda
torpadin, dadin, ¢ayin dili dinlanilmalidir.” Bu fikir relyefin, yani yer sathinin formalarinin barpa ve
inkisaf prosesinda asas gostarici kimi gabul olundugunu nimayis etdirir.

Kalbacar va Lacin rayonlarinin yiksak dagliq relyefi burada hidroenerji layihalarinin genis inkisafina
imkan yaradir. Bu bolgalarda tabii enma farglari va su ehtiyatlari hesabina yeni su elektrik
stansiyalari insa olunur. Qubadli va Zangilan rayonlarinda isa relyefin daha mulayim formalari kand
tasarrifatt va vyasil enerji layihalari Ggln alverisli sorait yaradir. Masalan, Araz cayl boyunca
formalasan dlzan relyeflar Gzarinds iri suvarma sistemlari qurulur va agrar istehsal barpa
edilir.Eyni zamanda relyefin muxtalifliyina uygun olaraqg “agilli kand” va “agilli sehar” layihalarinin
hayata kecirilmasi regionun miasir inkisaf modelinin asasini taskil edir. Agali keandinds tatbiqg edilan
texnoloji hallar relyefin tabii formasini pozmadan, enerji ssmaraliliyi va ekoloji tarazliq prinsiplarina
asaslanir. Bu, dovlstin tabista garsi deyil, onunla harmoniyada inkisaf siyasati apardigini
gostarir.Relyefin gorunmasi va onun tabii funksiyalarinin barpasi ekoloji baximdan da mihim
shamiyyat daslyir. Qarabagda aparilan mesaskma layihalari, torpaqg eroziyasina garsi mibarize
tadbirlari va dag yamaclarinin barpasi regional ekosistemlarin stabilliyini tamin edir. Bu prosesda
yerli iglim saraiti va torpaq strukturu da nazara alinir.

Prezident ilham Bliyev 2023-cii ilda COP28 beynalxalqg iglim sammitinds cixisinda demisdir:
“Qarabag va Sarqgi Zangazur Azarbaycanin yasil enerji zonasi olacag. Biz burada ham tabisti, ham
da enerjini barpa edirik.”
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Bu strateji yanasma relyefin potensialindan maksimum samarali istifadani nazardas tutur. Kilak va
glinas enerjisi manbalarinin yerlasmasi relyefin morfologiyasi ila six baglidir. Masalan, Zangilan va
Cabrayil rayonlarinin dizan relyeflari glinas enerjisi stansiyalarinin, Lacin ve Kalbacarin dagliqg
hissalari isa kilak turbinalarinin qurulmasi Ggln alverisli hesab olunur.Qarabagda va Serqi
Zangazurda hayata kecirilan layihalar takca igtisadi deyil, ham da manavi yenidan dogulusu
simvoliza edir. Relyef bu prosesda ham tabii, ham da simvolik manada barpaya xidmat edir. Torpaq
sathinin har bir tabagasi, har bir dag va cay hovzasi bu torpaglara gayidisin, dir¢alisin reamzina
cevrilirMUasir dovrda aparilan bu quruculug isleri regional ve beynalxalg taskilatlarin dastayi ile
daha sistemli xarakter alir. BMT-nin inkisaf Programi (UNDP), islam inkisaf Banki va igtisadi
omoakdasliq Taskilati (ECO) ila birga layihalar ¢arcivasinda relyefin dyranilmasi, torpaqg barpasi ve
su ehtiyatlarinin idara olunmasi istigamatinda elmi tadgigatlar genislanir.

Natica

Isgaldan azad edilmis Qarabag va Sarqgi Zengazur bolgslarinin relyefi mirakksb va coxsaxalidir.
Daglig, dagatayi ve dizanlik sahalarin mixtalifliyi torpaq novlerinin formalasmasina, bitki
ortlylunin paylanmasina va su resurslarinin boélinmasina birbasa tasir gdstarir. Kalbacar, Lagin,
Qubadli va Zangilan rayonlarinin dagliq relyefi, buzlag mansali vadilar, daralar va sirglar hidroloji
va geomorfoloji saraitin formalasmasinda mihim rol oynayir.Dagliq arazilards eroziya, yamac
strismasi va sel hadisalari relyefin xisusiyyatlari ila six bagldir va torpag-barpa tadbirlarinin
vacibliyini gostarir. Dizanlik rayonlarda isa caylarin dasqin arazilari va sediment yigilmasi
naticasinda allvial-proltvial torpaglar amals galmis, bu da kand tasarrifati Gglin alverisli sahalar
yaratmisdir.Relyefin muxtalifliyi iqtisadi faaliyyatin istigamatlarine da tesir gostarir: dagliq
arazilards vyaylag maldarhgi, hidroenerji va dag turizmi, dagstayi zonalarda bagcilig va arigihqg,
dizanlik sahalarda isa taxilgilig, pambiggilig, taravazgilik ve sanaye infrastrukturunun inkisafi
muimkdindir.Bundan alava, relyef ekoturizm va saglamlig turizmi Gclin da genis potensiala malikdir.
Kalbacarin istisu termal sulari, Lacinin Hakari cayl vadisi, Zangilanin Araz cayr boyunca mesa
zolaglari relyefin tabii imkanlarindan istifadeni nUmayis etdirir. Bu xUsusiyyatloar ham tabii
ekosistemlarin gorunmasina, ham da regionun igtisadi va turizm potensialinin inkisafina tohfa
verir.Belslikls, isgaldan azad edilmis rayonlarin relyefi ham tabii sistemlarin formalasmasinda, ham
kend tesarrifati, ham turizm va igtisadi inkisaf imkanlarinin tayin olunmasinda, ham da
geomorfoloji tahlikalarin (eroziya, striisma, sel) garsisinin alinmasinda asas rol oynayir. Relyefin
atrafli dyranilmasi va planlasdirmada nazara alinmasi regionun dayanigli va samarali inkisafina
xidmat edir.
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CADASTRAL CLASSIFICATION OF
KHANKENDI CITY

Valiyeva Fidan Mahammad qizi
Baku State University

The article explores the scientific and practical foundations of the cadastral classification of the city
of Khankendi, analyzing the features of the land management reconstruction process in the
territories liberated from occupation. The main objective of the research is to study the structure
of Khankendi’s land fund, to clarify its administrative boundaries, and to develop mechanisms for
establishing a digital cadastral system.

During the study, geoinformation technologies (GIS), GPS measurements, and electronic mapping
methods were utilized. The results show that the creation of a cadastral system serves as a
fundamental information base for the implementation of urban planning, investment, and socio-
economic development strategies in Khankend..

The digital cadastral model facilitates the transparent management of land and real estate
resources and enables environmentally and economically sound planning based on scientific
principles. The article also emphasizes that the Khankendi cadastral system is an essential
component of the reconstruction and regional integration processes within the Karabakh economic
region and provides a strategic contribution to Azerbaijan’s national economic security.

Keywords: Cadastral classification, digital mapping, GIS technologies, Karabakh economic region,
land registry, post-conflict reconstruction.

Introduction. The preparation of the cadastral classification of the city of Khankendi and
its integration into a modern management system represents one of the key directions of
Azerbaijan’s socio-economic and urban development policy in the period of independence. As one
of the administrative and political centers of the Karabakh economic region, Khankendi remained
under occupation for many years, during which land accounting, real estate registration, legal
documentation of ownership forms, and the updating of cadastral data were completely halted.
Following the restoration of the territorial integrity of the Republic of Azerbaijan in 2020, the
reconstruction and redevelopment works carried out in the city made the reestablishment of the
cadastral system an urgent necessity.

In the modern era, land management and cadastral systems are among the fundamental
elements of state economic policy. The purpose of these systems is to ensure the legal, economic,
and ecological efficiency of land and real estate management. In Azerbaijan’s liberated territories,
including the Karabakh economic region, the formation of modern cadastral systems constitutes
a crucial component of the large-scale reconstruction and redevelopment process.

In previous periods, informal land ownership forms, imprecise boundaries, and record-
keeping gaps were observed in Khankendi. As a result of occupation, many cadastral documents
were lost or destroyed. Therefore, in the current stage, cadastral restoration is regarded not only
as a technical process but also as a phase of legal and scientific reconstruction. The new land
legislation and the Law on the “State Register of Real Estate” adopted by the state have
strengthened the legal foundation of this process.

Khankendi stands at the center of this transformation. Historically formed as the
administrative and political hub of Karabakh, the city experienced socio-economic decline after its

121




Proceedings of the 11th International Scientific Conference

occupation by Armenia in the 1990s, during which its land accounting and cadastral data system
were completely dismantled. With the restoration of Azerbaijan’s territorial integrity in 2020, the
registration of land and real estate in these territories returned to state control, and the scientific
reconstruction of the cadastral system commenced.

The main objective of the cadastral classification is to accurately define the land fund of
Khankendi by categories, legally register ownership forms, and ensure the purposeful and efficient
planning of land use. Through this system, land plots are recorded according to state, municipal,
and private ownership, while data on their area, boundaries, coordinates, and usage are compiled
in a unified database.

Currently, the establishment of the state register of land and real estate in Khankendi
forms not only a legal but also an economic foundation for urban planning and settlement policy.
From this perspective, the Khankendi cadastral system functions not merely as a technical
accounting tool but as a fundamental information base for regional development planning.

Analysis and Discussion. As one of the central territorial units of the Karabakh economic
region, the city of Khankendi holds a unique position from strategic, geographical, and
administrative standpoints. The city lies approximately 800-850 meters above sea level, and its
surrounding mountain-forest landscape, natural water resources, and fertile soils are key factors
shaping its urban development. The diversity of the terrain, the mild climatic conditions, and the
abundance of natural resources provide a scientific basis for the rational distribution of residential
areas, as well as industrial, service, and agricultural zones.

Picture 1.

The climatic conditions of Khankendi are characterized as moderately warm and semi-arid,
making the area favorable for both agriculture and the construction sector. The average annual
temperature ranges between 11-12°C, while annual precipitation amounts to approximately 500—
600 mm. The soil cover mainly consists of brown mountain-forest and chestnut soils. Additionally,
forest areas and natural greenery dominate the western and northern parts of the city.

These natural factors hold particular importance for ensuring ecological sustainability,
balancing land-use zones, and preserving green areas in the future planning of Khankendi. The
establishment of a cadastral system enables the efficient utilization and management of these
resources.
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The administrative territory of Khankendi covers approximately 8 square kilometers,
classified into residential, administrative, industrial, public service, recreational, and green zones.
In the land classification structure, residential and public construction areas account for about 45—
50% of the total, while the remaining portion consists of agricultural lands, industrial zones,
transport and communication infrastructure, as well as forest and water fund lands.

In the new cadastral registration process, the functional classification of land is conducted
in accordance with international land management standards (FAO Land Classification, ISO 19152
Land Administration Domain Model). This approach helps identify discrepancies between the legal
status and actual use of land parcels and allows for the optimization of land use.

The concept of a cadastre (from the Latin cadastre — “register”) refers to the process of
collecting and systematizing information about the quantity, quality, and legal status of land and
real estate. Modern cadastral systems consist of three main components:

e Land Cadastre — includes data on land parcel boundaries, size, usage type, and ownership
rights;

e Property Cadastre — covers buildings, structures, engineering infrastructure, and their
technical characteristics;

e Environmental Cadastre — provides information on natural resource protection and
ecosystem balance.

During the reconstruction of Khankendi, all these components are being integrated within
a unified Geographic Information System (GIS) framework. This system forms the technological
foundation of the “Smart City” concept. Through GIS mapping, land parcel coordinates, terrain
models, communication lines, and infrastructure elements are digitally recorded on electronic
maps.

The main portion of Khankendi’s land fund is allocated to residential, agricultural,
industrial, and public-use areas. According to preliminary cadastral studies conducted in 2024,
approximately 45% of the city’s territory is classified as residential and public areas, 30% as
agricultural land, 10% as industrial zones, and the remaining 15% as green and natural landscape
areas.

The preparation of the Khankendi cadastral classification is based on modern geodetic and
cartographic technologies. Within the framework of the “Digital Cadastral Information System”
project implemented in the region between 2021 and 2024, satellite measurements (GNSS),
drone-based orthophoto mapping, and high-precision 3D topographic models were developed.

The significant variation in the area’s relief (particularly the 700-850 m elevation
difference in the western direction) is one of the factors affecting measurement accuracy.
Therefore, the WGS-84 and AZM-2016 geographic coordinate systems have been applied for
precise determination of coordinates. The electronic cadastral plan of Khankendi is currently being
prepared at a 1:2000 scale, and all land units are registered through GPS/GIS-based coding.

Although Khankendi is predominantly an urbanized area, agricultural lands are present in
the surrounding villages and suburban zones. These lands are mainly used for horticulture,
vegetable cultivation, and forage crops. In the foothill zones, soil profiles consist of meadow-gray
and brown-forest soils, which ensure moderate productivity levels.

To enhance soil productivity, the principle of agro-ecological zoning is applied, involving
land-use planning based on soil type, climate, irrigation, and erosion criteria. The new cadastral
plan allows for determining both the actual and potential utilization values of agricultural lands.

Before the occupation, the land fund of Khankendi covered about 800 hectares. In the
modern period, the planned administrative area of the city has been defined as approximately 8
square kilometers. The categories of land parcels are determined as follows:
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Category Total share (%) Main use direction
Residential land 40 Apartments and social
facilities
Public and administrative 15 Government and educational
land institutions
Industrial and production 10 Small and medium industrial
zones facilities
Industrial and production 25 Viticulture, vegetable
zones cultivation, pasture
Green and protected areas 10 Parks, forests, and water
bodies
Table 1.

Thus, the land balance of Khankendi city allows for a well-proportioned formation of both
residential and industrial functions. As a result of cadastral classification, the precise
differentiation of land-use types increases the ecological and economic efficiency of urban
planning projects.

Cadastral data serve as the primary informational foundation for developing the General
Master Plan of Khankendi. Land-use indicators play a key role in shaping the city’s spatial structure,
locating infrastructure facilities, and delineating residential and industrial zones.

Within the new planning framework, Khankendi is classified into three main zones:

1. Administrative-economic zone,

2. Residential-infrastructure zone, and

3. Recreational-green zone. This zoning approach ensures both economic efficiency and

ecological sustainability.

The results of the cadastral analysis show that the effective management of land resources in
Khankendi directly contributes to the city’s economic revitalization. The clarification of land
ownership rights and the creation of a digital property registry significantly improve the
investment climate.

In the Republic of Azerbaijan, the registration of real estate and the maintenance of the
cadastral system are regulated by the Land Code, the Law on the State Register of Real Estate, and
the Law on Urban Planning in the Liberated Territories. The new model applied in Khankendi is
built on the “e-cadastre” platform. Within this system:

e allland parcels are registered under unique cadastral numbers;

e boundaries are verified using GPS and drone imagery;

e infrastructure, water, electricity, and communication networks are added to the

geodatabase through digital mapping.

This approach holds strategic importance both for transparent governance and for the
establishment of a functioning land market.

The creation of a cadastral database for Khankendi serves as a key source for population
resettlement planning, tax accounting, implementation of investment projects, and legal
regulation of land relations.

As a result of the land and property registration process:

e the tax base expands and local budget revenues increase;

e property rights are restored, ensuring social justice;

e infrastructure planning (roads, water, sewage, and energy networks) is implemented on a

scientific basis;

e theinvestment environment improves, boosting private sector activity.
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The most significant outcome of this system is the transition to scientifically grounded territorial
management. The integration of cadastral data with GIS maps enables the governance of the city
according to a “smart governance” model.

The reconstruction of Khankendi’s cadastral system is carried out in five main stages:

1. Preparatory stage —demining and safety operations, aerial photography;

2. Spatial data collection — measurement of land boundaries using GPS devices;

3. Digital mapping — visualization of land and property objects in the GIS database;

4. Legal registration — formalization of ownership and usage rights;

5. Data integration and monitoring — updating of the electronic register in real time.
Currently, nearly 80% of land boundaries in the central and surrounding zones of Khankendi have
been mapped in the initial phase. These works are jointly implemented by Azercosmos,
AzGeomap, and the State Service on Property Issues.

One of the key directions of Khankendi’s economic recovery is the enhancement of its
investment attractiveness. The existence of a cadastral system ensures a transparent and legally
regulated land market. At the same time, the system enables the optimization of land resources
in urban planning projects, the development of industrial and service sectors, scientific
management of agricultural lands, and the preservation of ecological balance. For example, within
the 2025-2030 “Smart City” concept for Khankendi, cadastral data will be integrated into an
automated management system, allowing for dynamic monitoring of urban development
indicators.

The process of collecting and systematizing cadastral data is a crucial area of application for
both geodesy and geographic information sciences. The work conducted in Khankendi sets forth
a new methodological model in land management that includes:

e Coordinate systems based on WGS-84 and the Global Reference Network;

e Digital Elevation Models (DEM) linked to relief and hydrography data;

e Zoning analysis determining the balance between residential, industrial, and green areas.
This approach establishes a regional cadastral management model that can be applied in other
cities of the Karabakh Economic Region in the future.

Conclusion. The cadastral classification of Khankendi city, conducted on the basis of modern
technologies, legal frameworks, and scientific principles, forms the foundation for the city’s socio-
economic development. This system:

e ensures full and transparent accounting of land and real estate resources;

e guides urban planning and infrastructure development on a scientific basis;

o facilitates the implementation of investment, environmental, and social development

programs.

Thus, the establishment of Khankendi’s cadastral system represents a major scientific and practical
direction of the reconstruction strategy of the Karabakh Economic Region and holds strategic
importance for Azerbaijan’s national economic security.

Research and analytical studies demonstrate that the cadastral classification of Khankendi is not
limited to land and real estate registration; it also functions as a strategic management tool
ensuring the city’s socio-economic, ecological, and urban development. The reconstruction of the
cadastral system constitutes one of the key components of Khankendi’s post-conflict urban policy,
directly influencing the sustainable development of the entire region.

Khankendi, with its geographical location, natural conditions, and infrastructure potential,
performs a central role within the Karabakh Economic Region. Conducting cadastral registration
in the city ensures not only the clarification of land boundaries but also the restoration of property
rights, the activation of investment activities, and the scientific organization of urban planning.
The structural diversity of land resources — encompassing residential, industrial, public, and
agricultural zones — necessitates a comprehensive cadastral approach.
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At the current stage, digitalization has been identified as the main priority of Khankendi’s
cadastral system. The creation of a digital cadastral database enables the rapid updating of
information on land and real estate, ensures legal transparency, and increases the efficiency of
public administration. This system also serves as a technological foundation for implementing the
city’s master plan and infrastructure projects. The use of integrated GIS and GPS-based cadastral
maps will scientifically and technologically support Khankendi’s transition to a “Smart City” model.
Moreover, the implementation of cadastral classification in Khankendi contributes to maintaining
ecological and economic balance. Accurate identification of land-use categories, proper planning
of green and public zones, and registration of water and energy resources enhance the city’s
ecological sustainability. This process also leads to an improved quality of life, the restoration of
social welfare, and the strengthening of the region’s overall economic potential.

The precise and scientifically grounded collection of cadastral data is of strategic
importance for public administration. It provides an essential information base for regulating
ownership rights, land taxation, and the property market. Furthermore, the integration of
Khankendi’s cadastral data with those of other cities in the Karabakh Economic Region (Aghdam,
Shusha, Khojaly, Agdere, etc.) will ensure unified data exchange within regional management.

In general, the establishment of Khankendi’s cadastral classification and the transition to
digital governance represent not only a technical modernization, but also a vital component of
Azerbaijan’s national economic and social revival. This process stands as one of the core directions
in implementing the country’s territorial integrity and sustainable development strategy for the
Karabakh Economic Region. Scientifically based cadastral planning not only paves the way for
Khankendi’s transformation into a modern urban model but also provides the scientific, legal, and
institutional framework for reshaping the entire economic-geographical system of the Karabakh
region.
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Azarbaycanin Cografi Mocuzalari

dliyeva Safaq Mammad qizi
ADPU-nun Saki filial, muallim

Acar sozlar: Palciq vulkanlari, Boyuk va Kicik Qafgaz, Xazar danizi, Goygdl, Qobustan, Duzdag,
Turizm va tabist, Biomuxtaliflik, Subtropik zona, Cografi mixtaliflik

Girisg

Azarbaycan — zangin tarixi, madani irsi va tabii ehtiyatlari ils taninan bir Canubi Qafqaz
olkasidir. Lakin bu olkanin an maragh va diggatcakan cahatlarindan biri onun cografi muxtalifliyi
va tabiatin yaratdigi unikal moclzalardir. Danizdan daglara, sshra tipli dizanliklardan subalp
vaylalarina, palcig vulkanlarindan buzlaglara gader Azearbaycan cografi baximdan olduqgca
rangarang va nadir arazilara malikdir.

Bu cografi mdclzalar takca dlkanin fiziki gbrinlstini formalasdirmir, ham da iglims, tabii
ehtiyatlara, turizma, kend tasarrifatina ve insan hayatina birbasa tesir gdstarir. Bu maqalads
Azarbaycanin asas cografi mocuzalari va onlarin elmi, ekoloji va turizm baximindan shamiyyati
genis sakilda tagdim olunur.

1. Boyik ve Kicik Qafqaz daglari: Daglig mociza

Azarbaycanin simal va garb hissasinda yerlasan Boyilk va Kicik Qafgaz dag silsilalari
Olkanin tabii sarvatlari va biomixtalifliyi baximindan oldugca shamiyyatlidir.

e Bazardlzi zirvasi (4466 m) Azarbaycanin ve Canubi Qafgazin an hindir nogtasidir.

e Bu daglar olkada caylarin yaranma manbayi, mesaliklarin goruyucusu, sahralasmanin
garsisini alan tabii sipar rolunu oynayir.

e Qus turizmi (Sahdag, Tufandag), yayla turizmi ve dag kandlarine maraq bu cografi
mo&clzeni igtisadi cahatdan da dayarli edir.

2. Xazar danizi: Daniz olan gol

Xazar danizi — dlinyanin an boylk gapali golidir va sahillarinin boylk hissasi
Azarbaycanla hamsarhaddir.

* Xazarin sahasi tagriban 371,000 km2-dir va bu, onu daniz adlandirmaga asas verir.

e Azarbaycan Gcglin Xazar ham igtisadi, ham ekoloji, ham da strateji baximdan énamlidir:

* Neft-qaz ehtiyatlari.

 Baligcilig (xUsusila nara baliglari va kirlsi).

¢ Daniz turizmi (Nabran, Lankaran, Stvalan sahillari).

Eyni zamanda Xazar danizinin saviyyasinin dovri dayismasi, sahil relyefina va insan
foaliyystina tasir gostarir.

3. Palcig vulkanlari: Diinyada nadir tabiat hadisasi

Azarbaycan dinyada an cox palcig vulkani olan 6lka hesab olunur — taxminan 400-dan
cox palcig vulkani 6lke arazisinde moévcuddur.

¢ Bu vulkanlar asasan Abseron yarimadasi, Qobustan, Calilabad, Samaxi, Salyan va Xazar
danizi sahillarinda yerlasir.

e Palcig vulkanlariin bazi nimunalari aktiv sakilds pUsklrir ve zaman-zaman yeni relyef
formalari yaradir.

e Tarkibindaki mineral zangin palgiq, tibbi mualica ve kosmetologiyada istifads olunur.

e Qobustandaki “Lokbatan”, “Toragay” va “Otmanbozdag” vulkanlari UNESCO tarafindan
gorunan arazilara daxil edilmisdir.

Bu nadir tabiat hadisalari ham elmi, ham da turistik maraq obyektidir.

4. Qobustan qgayaltistl resmlari va landsafti

Qobustan arazisi Azarbaycanin arkeoloji va cografi mdclizasi hesab olunur.
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¢ Burada 12,000 ildan ¢ox yasi olan gayaUsti resmlar, gadim insan maskanlari va tabii
gaya komplekslari mévcuddur.

¢ Eyni zamanda bu arazi yarimsahra va dagliq relyefin unikal birlasmasidir.

e Qobustan UNESCO-nun Diinya irsi Siyahisina daxil edilib.

Bu arazi ham tarix, ham cografiya, ham da turizm baximindan avazolunmazdir.

5. Lankaran-Astara zonasli: Subtropik cannat

Azarbaycanin canub-sarginda yerlasan Lankaran-Astara bolgasi 6lkanin an ritubatli ve
subtropik iglimli bolgasidir.

e Burada Hilal mesalari, nadir bitkilar (demak olar ki, yalniz bu bolgaya xas), cay
plantasiyalari, sitrus meyvalari yetisdirilir.

¢ Orazi ham bioloji mixtaliflik, ham da kand tasarrifat Gglin alverisli sarait baximindan
unikal sayilir.

e Xazar danizina yaxinlig ve Talis daglari bdlgays hamginin turizm va saglamlig zonasi
statusu gazandirir.

6. Naxcivanin cografi ozalliklari

Naxcivan Muxtar Respublikasi, Azarbaycanin asas arazisindan ayri diismds, lakin coxsayl
cografi moculzalarla zangin bir regiondur.

¢ Duzdag: Dlnyaca mashur tabii duz madani va astma mualicasi Uclin tabii sanatoriyadir.

* Batabat golU, dlinca galasi, Ordubad darasi — ham tabii, ham tarixi mocizalardir.

e Buradaki daglig va kontinental iglim ayri bir cografi sistem kimi giymatlandirilir.

7. Goygol va digar dag gollari

Azarbaycanin an gézal va tamiz dag gollarindan biri Goygoldir. Kegmis Ganca saharinin
yaxinliginda, Kepaz daginin atayinds, torpaqg striismasi naticasinda yaranmisdir.

* GOlUn suyu tartamiz va darin mavidir.

e otraf mihit, mesalik va dag manzaralari il birlikda turizm Gglin ideal makandir.

* Olkada buna banzar digar godllar: Maralgdl, Batabat golii, Qaragdl va s.

8. Saki-Zagatala zonasi: Dag-mesa tabiat kompleksi

Bu bolga ham daglig relyefi, ham sirin su ehtiyatlari, ham da genis mesa sahalari ila
taninir.

* Orazide Zaqgatala-Balakan biosfer rezervat yerlasir.

¢ Bolganin cografi mdclzalarindan biri da Kis cayi va tarixi Kis mabadidir.

* Saki rayonu UNESCO-nun Dinya irsi siyahisina daxil edilmisdir.

Natica

Azarbaycanin cografi mocuzalari — daglar, goller, daniz sahillari, palcig vulkanlari va
mesaliklar — 6lkanin yalniz fiziki xaritasinda deyil, ham da milli kimliyinda darin izler buraxmisdir.
Bu tebisat incilari madaniyyatin formalasmasinda, igtisadi faaliyystin istigamatlanmasinds,
turizmin inkisafinda ve atraf mihitin gorunmasinda mihim rol oynayir.

Yer Uzarinda az sayda 6lka bu gadar cografi mixtalifliya malikdir. Azarbaycanda 9 iglim
gursagindan 8-nin movcudlugu, ham daglqg, ham da daniz sahili relyefin bir arada olmasi, diinyanin
an cox palcig vulkanlarinin bu arazide yerlasmasi 6lkenin “tabii laboratoriya” ve “mini dinya
modeli” adlandiriimasina sabab olmusdur.

Bu cografi moclzalarin gorunmasi, elmi sakilda dyranilmasi, ve davaml istifadasi ham
ekoloji balansin saxlanmasi, ham da 6lkanin galacak inkisafi baximindan hayati shamiyyat dasiyir.
Onlarin daha genis tanidilmasi, xUsusila ekoturizmin tasviqi, Azarbaycanin beynalxalg imicina da
misbat tasir gdstaracakdir.
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Geographical distribution of land resources
of the East Zangezur economic region

Mahmudzade Nazrin Azer
Baku State University

Keywords: East Zangezur economic region, geographical distribution, land resources, agrarian
potential, land categories.

East Zangezur economic region was created in Azerbaijan with a new classification and is located
in the southwestern part. This region includes Kalbajar, Jabrayil, Lachin, Gubadli and Zangilan
districts. The geographical distribution of land resources determines the agricultural and economic
potential of East Zangezur. As a result of the research, the climatic and relief characteristics of the
lands, as well as the geographical distribution characteristics by category, were analyzed and
studied. The results obtained show that the relief structure of mountainous areas is one of the
main factors determining the fertility, productivity and agricultural directions of the lands.
Introduction.

Land resources are of great importance in the economic development of each region, in the
formation of agricultural potential and in the preservation of ecological balance. East Zangezur
economic region, which is considered one of the strategically important regions of Azerbaijan,
occupies a special place in this regard. The region's land cover, climatic conditions, and relief
structure create favorable opportunities for the development of agriculture, forestry, and other
sectors. This article analyzes the main features of the geographical distribution of land resources
in the East Zangezur economic region.

Figure 1. East Zangezur economic region

The research process used mapping of soil categories, analysis of relief and climate data, and
available statistical data. The soil resources of the region were grouped into relevant areas and
their distribution areas were determined.
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In recent years, state programs implemented to restore the East Zangezur economic region and
strengthen its economic potential have made the study of soil resources on a scientific basis even
more relevant. The study of the geographical distribution of soil resources is of particular
importance both in terms of the development of the agricultural sector and the preservation of
ecological balance. Therefore, the efficient management and use of the region's soil resources has
been identified as one of the main directions in the state's regional development strategy.

Soils in the region are mainly distinguished by mountainous-river beds and plain areas:
Mountainous soils - are soil types located mainly in mountainous and foothill zones, which can be
used for agriculture to a limited extent.

Meadow and pasture soils - formed in the upper parts of the mountains, suitable for cattle
breeding and animal husbandry.

Plain lands — are fertile lands suitable for agriculture, mainly distributed in some parts of Zangilan
and Jabrayil districts.

Relief and soil distribution

The relief of the region is mainly mountainous (especially in Lachin, Kalbajar and Gubadli districts).
Various natural complexes and landscape forms such as mountainous-forest landscapes, subalpine
meadows, forests, high mountain pastures are widespread in these areas.

The relief of the region directly affects the processes of soil formation. At an altitude of 1000—-2000
meters, mainly brown mountain-forest soils are widespread, and mountain-meadow soils are
widespread in areas above 2000 meters. Gray-brown soils prevail in the foothill zones. These soil
types have higher productivity in terms of agriculture.

The mechanical composition of the soils in Kalbajar and Lachin districts is mainly heavy loamy,
while in Zangilan and Jabrayil districts, light and medium loamy soils are more common.

The soil cover in mountainous areas is rocky and partially forested. Therefore, their productivity is
relatively low. In plains and semi-plains, soil layers are deeper and more fertile.

Ecological situation and soil protection

From an ecological point of view, soil degradation occurs mainly as a result of the influence of
anthropogenic factors, overuse of pastures, deforestation and irrigation erosion. In some areas, a
decrease in the humus layer of the soil, thinning of vegetation and weakening of soil fertility are
observed.

In order to restore soil resources, land reclamation, the establishment of forest belts against
erosion, terracing measures on mountain slopes and land reclamation should be carried out.

Structure and types of land resources

The concept of land resources includes lands suitable for agriculture, arable land, perennial crop
plantings, pastures and grazing areas, hayfields, forest areas, peaceful lands, etc. According to
available sources, the structure of land resources is classified as follows:

Agricultural lands - constitute a certain part of the total land fund and are measured in thousand
hectares.

Arable lands (grain and other surface crops) - occupy an important place among agricultural lands.
Perennial crops (fruit and vineyards, etc.) - are present in the region and are shown in a separate
category from arable lands.

Pastures (especially summer pastures) - are quite widespread mainly in mountainous and foothill
areas. These areas are considered the main resource for the development of sheep breeding,
cattle breeding and animal husbandry.

Hay fields — are areas located in flat areas of plains and foothills, creating a fodder base for
livestock.

Forest lands — are land areas in mountainous zones covered with forest cover and having an
important ecological function.
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Geographical distribution features

The geographical distribution of soil resources, that is, in which regions, at what altitude and under
what natural conditions they are formed, is closely related to the natural-geographical features of
the East Zangezur economic region.

Mountainous zones

Due to the high altitude in the Kalbajar and Lachin regions, the soils are mountainous-forest type,
heavy and rich in humus. In these areas, pastures, subalpine meadows, mountain forests cover
large areas. Due to the lack of flat areas for agriculture, the area is often limited and the cultivated
land is limited.

Foothill and plain zones

Certain parts of the Zangilan, Gubadli and Jabrayil regions have foothill and plain relief. Land
suitable for agriculture is more widespread in these areas. There are favorable conditions for grain,
fruit growing, viticulture and tobacco growing. Although the area of irrigated land is limited,
certain cultivated areas are used efficiently due to the available irrigation opportunities.

Spread of pastures

Summer and winter pastures are spread in mountainous and foothill zones. Pasture pastures are
formed mostly in high mountainous areas, while winter pastures are formed in relatively low
areas. These lands play an important role in the development of livestock breeding.

Irrigated perennial crops

Orchards, grape plantations and other perennial crops are spread mainly in low-altitude,
climatically favorable areas of Gubadli, Zangilan and Jabrayil regions. The expansion of irrigation
networks in these areas increases the possibilities of more efficient use of land.

Based on quantitative and dimensional indicators, the distribution indicators of land resources of
the East Zangezur economic region are as follows:

elLands suitable for agriculture - covers a total area of 128.2 thousand hectares.

eCrop lands - 80.5 thousand hectares of these lands are used for sowing.

ePerennial crops — constitute 38.2 thousand hectares of land, mainly located in irrigated areas.
The main problems arising during land use are mainly rock-sediment erosion, slope erosion,
reduction of forest cover and soil damage. It has been known in existing sources that these issues
are studied as one of the main directions of scientific research.

It is necessary to expand measures to improve the efficiency of land use, develop irrigation
infrastructure, apply modern agricultural machinery and properly manage cultivated areas.

Climate and soil characteristics

The climate of the region is temperate continental. The air temperature rises in the summer
months, and it is cold in the winter. The distribution of precipitation across the region affects
different areas of the relief and determines the level of soil erosion. This plays a key role in the
distribution of lands for agricultural and pasture use.

Conclusion

The geographical distribution of land resources in the East Zangezur economic region is closely
related to the characteristics of the relief, climate and soil types. Lands in mountainous zones are
mainly suitable for forestry and pasture use. Lands in plain areas are a priority for agriculture. This
study is a scientific basis for the efficient use and planning of land resources in the region.
Management of land resources based on scientific principles can make a significant contribution
to the economic development of the region and the preservation of ecological balance.
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Economic Sciences

OpraHn3aLMOHHas KybTypa Kak GaKTop
CTpaTerMyeckoro pa3BUTNA OpraHm3aLmm

bekteHoB AceT EpekoBuy

Ka3axcTaHCKO-BpUTaHCKMM TexHn4Yecknin yHmBepcuTeT, KazaxctaH, AamaTsl
EnureHos Epmek Cepnkbaesuny

Ka3axcTaHCKO-BpuTaHCKMM TexHUYeckmin yHmBepcuTeT, KazaxctaH, AnmaTsl

CoupanbHO-3KOHOMMYECKMne NpeobpaszoBaHMA B KazaxcTaHe CBUAETENbCTBYIOT O HEMPEPbIBHOM
npouecce 3apoXKaeHMA, Pa3BUTMA U pacnaaa HonbLIOro YMcaa opraHnsaumni.

CNOXHbIM XapaKTep PbIHOYHbIX pPedopM M3MEHMUN aKLUEHTbl B COBPEMEHHOM YnpaB/ieHWM
opraHmMsaumaMmn. bropoKpaTMYecKMe, aBTOPUTAPHbIE U TEXHOKPATUYECKUE WMHCTPYMEHTbI
PYKOBO/ICTBA B YC/NOBUAX AeduLMTa BpeMeHU, MHPOPMaLUMM M Ntoaen oKasanmncb no bonbluen
4yactm  HeaddeKTUBHbIMM.  BbIOpaHHbIM  KOraa-to  AaBHO — TEXHOKpATMYecKMi  cnocob
CyLLLECTBOBAHMSA, XOTA ellle AOMUHUPYET, HO BO MHOTOM YxKe ncyepnan cebs. CoBpemeHHble Teopumn
'YMaHHOrO ynpaBaeHWAa — 3TO MOMbITKAa M BO3MOMHOCTb MEPenTM K rapMOHWYHOMY Cnocoby
CYLWWEeCTBOBAHMA, OCHOBAHHOMY, NpeXae BCero, Ha PasBUTUM IMYHOCTU 1 onpeaeneHnn ee mecta
B Mupe. Takol noaxod npeanonaraeT HOBOE BWAEHWME YMNpPaBAEHYECKUMX OTHOLIEHWN
PYKOBOAUTENEN, X OPUEHTALMIO HA PACKPbITME NOTEHUMA A YE/IOBEYECKOrO KanunTana.

B HacToAulee Bpems Kpyr npobaem, 3aTparMBaemblX MPW UCCAeAO0BaHWM OpraHM3aLmi,
HenpepbIBHO pacwumpAeTcA. Bbigeanmnucb B  OTAENbHble HanpaBAeHMA  MCCNeloBaHMA
opraHmsaumm MHGOPMaLMOHHbBIX MOTOKOB B YNpaB/AeHWM; UCCAe0BaHNE OpraHn3aumm mexaHmMama
BbIABVMKEHMA, MPUHATMA W M3MEHEHMA Lenen; MOTMBALUMW AeATeNbHOCTM YMNpaB/ieHYeCcKoro
NepcoHasna M OpPraHM3aUMOHHbIX OTHOLIEHMA. AKTMBHO W3y4aeTca W UCCNeayeTcs BAMAHME
nocneacTBMIA BHEAPEHWUS AOCTUMKEHUN HAayYHO-TEXHUYECKOro Mporpecca Ha opraHu3aumoHHble
N3MEHEHUA, UCCNeYIOTCA M pa3pabaTbiBatOTCA MEXaHU3MbI BIMAHMA OPraHM3aLUMOHHON KyAbTypPbl
Ha peasnn3aLmio KPAaTKOCPOUHbIX M OTOCPOYHbIX CTPATErMUYECKMX Lenen opraHn3aumm.

Ntobas opraHn3aums BHe 3aBUCMMOCTM OT ee Pa3MepoB U chepbl AeATENbHOCTM ABASETCA He
TO/IbKO TEXHWMKO-3KOHOMMWYECKOM, HO M COLMAIbHOM CUCTEMON, YTO HEenpemMeHHO npeanonaraet
BO3HMKHOBEHME  TpyaHOCTEM B pa3paboTKM BHEApPeHMA U peanmsaumm  cTpaTernn
NepCrneKkTUBHOIO PasBUTUA, W MOCAEAYIOLYI0 peanm3aumio HeobXoAMMbIX OpraHM3aUMOHHbIX
M3MeHeHWn. He nocnegHol posb MPW 3TOM WIPaeT, YXKe CAOXMBLUAACA B OpraHm3aumm
OpraHM3auMOHHaA KyabTypa. Ee MOMHO npu3HaTb, M 3TO MNOATBEPXKAAIOT NocaegHue
nccnenoBaHMA, OCHOBHbLIM MOKa3aTesnem, HeobXoAMMbIM A1A MPaBUIbHOIO MNOHUMMAHUSA ©
yrnpaB/ieHns OpraHM3aLMOHHbIM NoBeAeHUeM NloAen, paboTatoWmx B OpraH13aumnm, opraHmsaumm
B LLE/IOM.

MNpobnemaTnka M3y4eHUs OpraHm3aLmm Kak KyabTypHOro deHomeHa He SBAAETCA 4em-TO
HOBbIM [/18 COLMOJIOTMN N BOCXOAUT K Tpaauumsam M. Bebepa, T. MapcoHca, K. JleBuHa. OgHako
CaMo BBeleHMe TEPMMHA «OPraHM3aLMOHHAA KyAbTypa» M ero AeTaNbHaa NpopaboTka AaTnpyeTca
HelaneknMm npoLabiM, GOKYCMPOBaHME BHMMAHWA Ha WMCCNEA0BaAHMAX 3TOrO COLMANbHOrO
deHomeHa aaTupyeTcs KoHUom 1970-x ropos. C 3TOro MOMEHTa onpeaennnnch pasanymsa B
noAxo/ax K MccneaoBaHMIO OPraHn3aLMoHHON KyAbTYpbl.

B Lenom KOHUENLUMM OPraHmM3aLMOHHOM KyIbTypbl YCIOBHO MOYXKHO pa3aennTb Ha ABe 6obline
rpynnbl. [epBasa paccMaTpMBaEeT OPraHW3aLMOHHYI0 Ky/abTypy Kak aTpubyT opraHusaumm,
npeanonaras BO3MOMHOCTb BAMATb Ha ee popmMMpoBaHME. ITOT NOAX04, YC/IOBHO Ha3blBAETCH
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«PaLMOHANBHO- NPArMaTUYECKUM.

BTopolt TpaKTyeT opraHmn3alLMOHHY0 KybTypy Kak 0603HaYeHMe caMon CyTu OpraHmM3aumu, To,
4YeM OHa MO CyWeCTBY ABNAETCA; 3TOT MOAXOA Y4acTo accoummpyeTca ¢ «peHOMEHONOrMYeCKon
MOZENbI0 OpraHM3aLUmny.

B ocHoBe nepBOro, pPauUMOHaNbHO-NPArMaTMYECKOro MNOAXO0AA JIEXMT  MOJOMKEHMUA,
pa3paboTaHHble 3. LLeMHom. OpraHM3auMoHHana KybTypa, Mo ero MHeHWIo, NpeacTasnsaeT cobon
NHTErpMpPoBaHHbIM Habop 6a30BbIX NPeACcTaBAEHMN, KOTOPbIE AaHHAA OpPraHM3aLMoHHas rpynna
nsobpena, cny4alnHO packpblia, NO3aMMCTBOBANA MM AOCTUINA KaKUM-IMOO MHbIM MyTem, KaK
NOMbITKa pelweHna npobnem afantaumm oOpraHM3auMm K BHEWHeW cpene M BHYTPeHHeM
WHTErpaLmm, KoTopble B CBOK o4epeab, A0CTAaTOYHO 3QOEKTMBHO MOCAYXKMAM OpraHM3aumu,
4TOObI ObIT NPU3HAHHBIMK, AENCTBEHHbI- MM 1 AOCTAaTOUYHBIMW ANA UX 3aKPENIEHNA 1 Nepesayn
HOBbIM MOKO/NIEHMAM YEHOB OPraHM3aumnn.

OpraHn3aumMoHHaA KyabTypa MOXET NPOABAATLCA Ha HECKONbKMX YPOBHAX. [1epBbli, Camblii
[AOCTYMHbIN, COCTAaBNAET BUANMbBIE KyNAbTYypHble apTedaKTbl, K KOTOPbIM MOYXHO OTHECTW Takue ee
NPOABNEHMA KaK NMPUMEHAEMAA TEXHONOTMA W apXUTEKTYpa, MCMNOAb30BaHWE MPOCTPAHCTBA U
BPEMeHM, YCTOMYMBbIe cnocobbl NOBEAEHWA YNEHOB OPraHn3aumn, A3blK, N03YHIU, AN BCE, YTO
MOXHO OLWyLWaTb M BOCNPMHMMATbL 4Yepe3 YyBCTBA 4YenoBeKa. Bce 3TM npoasneHMA nerko
0OHaPYKNTb, M OHW AOCTYMNHbI AN1A HABNOAEHNA M ONMCAHKA. [1PX 3TOM ropaso TpyaHee OTBETUTL
Ha BOMpPOC, No4YeMy B AaHHOM OpraHmn3aumMm OHU NPUHANM TaKyto Gopmy.

BTopolt ypoBeHb — ypOBEHb OPraHW3aLMOHHbIX LEHHOCTEN. B oTamume OT KynbTypHbIX

apTedaKToB, LEHHOCTM He BWAHbI HENOCPEACTBEHHO: WX OOHapyxeHue TpebyeT cepbe3HOoM
nccnenosaTenbCkoi paboTbl. Ho KynbTypa onpeaenseTca He AeKNapUpyeMbIMMU LLEHHOCTAMM, a,
KaK MpaBWa0, HEOCO3HAHHbIMK «6a30BbIMM NPEACTAaBNEHUAMMY», KOTOPble COCTABAAT TPETUM
YpOBEeHb OPraHW3aLMOHHOW KynbTypbl. ba3oBble npeacTaBaeHMA ONpeaenAtoT TO, Kak YaeHbl
rpynnbl BOCMPUHUMAIOT OKPY»KatoLee, HTO OHM AeNAt0T, AYMAtoT, YyBCTBYIHOT.
MpeacTtasuTenn nepsoro noaxoga — 3. WenH, T. Mutepc, P. YoTTepmeH — dopmMpoBaHMe
OPraHM3aUMOHHOM Ky/bTypbl CBA3bLIBAKOT C NPOLECCAaMM, MPOUCXOAALLMMMN BHYTPU OpraHM3aLmm,
TO ecTb GOPMMPOBaAHME OPraHU3aLMOHHON KyAbTypbl PAacCMaTPUBAETCA KaK MTOr BHYTPEHHWX
NPOLLECCOB, NPOTEKAOLWMX B OPraHN3aLLmMK, B TOM UAN MHOW CTENEHWN YNPaBAAEMbIX.

BTopoe HanpaBneHWe WCCNeaoBaHUM OPraHM3aLUMOHHOM Ky/IbTypbl (beHomeHonormyeckoe)
BOCXOAUT K TeopeTudeckmm paspabotkam [. CunbsepmaHa u [1. beprepa. Tak, [. CunbeepmaH
AenaeT nonbITKY MNepeocMbICINTL B3aMMOCBA3b MNPaBWMA  OPraHM3alUMOHHOrO MNOoBeAeHMA W
OpraHM3auMoHHbIX uener. OH npeanaraeT OTKa3aTbCA OT B3rNA4a Ha OpraHM3auMio  Kak
WMHCTaHUMIO, NpeaonpeaenatoLlyto noseaeHme paboTHMKa, a cocpeoTaynBaeT BHMMaHME Ha TOM,
KaK YY4aCTHWMKM MCNONb3YIOT GOPManbHble NpaBuaa ANA ONpeaeneHns n MHTepnpeTaumm CBOero
noBeAeHMA N NOBEAEHMA OKPYKAOLLMX.

MpaBuna noseaeHMA BblpabaTbiBAtOTCA CAMMMKM YneHaMW opraHmsaumm. OHW COCTaBAAOT
HEKYt0 KOHBEHLMANbHYO PeanbHOCTb, B KOTOPOW KMBYT W AENCTBYIOT ee YneHbl. PopmanbHble
npasmaa AeNCTBYIOT B COLMANbHbIX CUTYauMAaX, NOCPEACTBOM MOCTOAHHON MHTepnpeTaumm mx
3HAYEHM B KaXKA0M KOHTEKCTE NPUHATUA PeLleHus.

[eAaTenbHOCTb, KOTOpas BbIMAAUT OPraHWM30BAHHOM COrIAaCHO MPaBW/IaM, Ha CaMOM Aene
npeacTaBnaeT cobon NpoayKT NPaAKTUYECKON AeATeNbHOCTU YNEHOB OpraHM3aumm, U B Nyyllem
Cny4ae AeMOHCTPMPYET, YTO TO, YTO OHM AEeNatoT, COOTBETCTBYET YCTaHOBNEHHbIM NPaBUIaAM.

OpraHM3aumMOHHYKO KyNbTypy, TakMm 0OpasoM MOXKHO OnpeaenvTb B BMAE COBOKYMHOCTM
«MPWU3HAHHbIX B OpraHM3auuu UeHHOCTel, ybexaeHun, Hopm n dopm noseaeHua» [1, c. 55]
pasgenfaemblXx BCEMW YaeHaMW OpraHusaumm. HocuTenamm OpraHuM3auMoHHOM  KyNbTypbl
ABNAOTCA MtoaM, paboTatowme B opraHM3aumm. VIMEHHO OHWM CO34atoT TOT NOPALOK Bellen, Te
CUCTEMbI OTHOLWEHWNI 1 Te 06pa3Lbl NOBEAEHMA, KOTOPbIE CKNAAbIBAtOTCA B OPraHM3aLLmMm B TEX UK
MHbIX 0BCTOATENbCTBAX. TONBKO OHM CO3[at0T Te «HemnucaHble» npaBuaa, onpeaenAwollne, Kak
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[ONKHbI paboTaTb M BecTn cebA NOAM B AAHHOM opraHM3auuu. lpu 3ToM pedvb maeT ob
ybexaeHnax M LUEHHOCTAX, KOTOopble B 0OO/sblIEN WMAM MEHbLUeN CTENeHW pas3aensaoTca
NoAaBAAIOLLMM OONBLIMHCTBOM Y/1IEHOB OPraHM3aLmy.

CoaeprkaHve paboTbl, /AMYHOCTb PYKOBOAMTENS U CTUAb PYKOBOACTBA, KOTOPOro OH
npuaepmeaerca B cBoel paboTe, 0COBEHHOCTU MCUXOMOTMYECKOro KAMmaTta B TPYA0BOM
KONNEKTMBE — 3TU U Apyrme GpaKTopbl OKa3blBatOT CBOE B/MSAHME HA OPraHM3aLUMOHHYIO KyabTypy
KOHKpeTHOro noapaszaeneHns. OpraHnsauoHHasa KynbTypa OyaeT COOTBETCTBOBATL BblOpaHHOW
cTpaTtermm, ecim oHa byaeT COOTHeCeHa C BOCMPUATMEM, MbILIIEHUEM N MOTMBAMM PabOTHUKOB
OpraHm3aLmm, NOCKO/IbKY OPraHmM3aLMOHHasA KyabTypa 3apoXKaaeTcsa B NepByto oyepenb B rol0Bax
noaen.

B cBoto ouyepeslb, OpraHM3aUMOHHO-KYbTYPHbIE LLEHHOCTM MOTYT OKa3blBaTb CYLLECTBEHHOE
BAVAHME M HA MOTMBALMIO, M B3aMMOAENCTBME B MpoLecce Tpyda, M TeKyyeCTb KaapoB B
opraHusaumm, 1, B KOHeYHOM cyeTe, Ha 3IGDEKTUBHOCTb AEATENIbHOCTN PAabOTHUKOB.

B opraHM3aumMoHHOM KyabType Hanbosee MHTEPECEH MEXaHM3M ee BMSAHMA Ha NoBeAeHNe u
paboTy YneHoB opraHM3aLnn. ABNAACL AAPOM OPraHM3aLMOHHOM KyNbTypbl, LEHHOCTM MOTYT ObITb
KaK MO3UTMBHbIMK, OPUEHTUPYIOWMMKU NtoAeN Ha Takue o6pasubl NosBedeHWA, KoTopble
NOAAEPKMBAIOT AOCTUKEHME OPraHUM3aLMOHHbLIX Lenelr, TaK M HeraTMBHble, KOTOpble OTpu-
LLaTeNIbHO BIMAKOT Ha OPraHM3aLMOHHYI0 3GdEKTUBHOCTD.

B ocHOBe OpraHM3auMOHHOM Ky/AbTypbl NEXUT MU CUCTEMA OTHOLWEHWIM, 3TO Te OTHOLUEeHUS,
KoTopble GOPMUPYIOT U ONpeaenatoT noBefeHYeckne HOpMbl M paboyee noseaeHWe YNeHOB
opraHusauum (Hanpumep, OTHOLWIEHWEe nepcoHana K paboTe, OTHOWEHMA PYKOBOACTBA K
PabOTHMKAM, OTHOLWEHWA MeXKay PabOTHMKaMM B OpraHmn3aumm).

Elle oaMH acneKT opraHM3aLMOHHOM KybTypbl — NOBEAEHYECKME HOPMbI, 3TO Te TpeboBaHMA
K nosedeHMIO pabOTHMKOB, KOTOpble BOCMPUHWMMAKOTCA WMMW  KaK HeKUM CBOA, NpaBuA,
onpeaenalouUmMx, KakMM [O/KHO OblTb «MNPaBUAbHOEY, «AO/KHOE» MNoBeJeHWe 4YNeHOoB
OpraHn3aLumm B Tex MAW UHbIX CTAHAAPTHbBIX CUTyaLMAX.

Henb3a He cKasaTb O AEMCTBMAX M NOBeAEeHWUM pabOTHMKOB, HAMPaBNEHHbIX Ha AOCTUXKEHWe
KOHKPETHbIX pPe3yNbTaTOB WM  BbINOJAHEHME TMOPYYeHHbIX 3aZaHui. ITo Habawaaemoe
NpoABJAEHMNE OPraHM3aUMOHHOM Ky/AbTypbl, €€ BHEWHAA CTOPOHAa. MIMEHHO Mo AencTBUAM Wt
noBeAeHNt0 PabOTHMKOB MOXKHO CyAMTb O TOM, KaKOBO B LIE/IOM COCTOAHME OPraHM3aLMOHHON
Ky/bTypbl, CNocobCcTBYeT AM OHa 3PPeKkTBHON paboTe opraHW3aumy, MNoAAepKMBAET n
cTpaTervMto pas3BMTUA, CNOCODCTBYET M ycnexy MNPOBEeAEHWMA Pas3/IMYHbIX OpraHM3auMOHHbIX
N3MEHEHWN.

Ona dopMMpPOBaHUS OpPraHM3aLMOHHON Ky/abTypbl, KOTopaa Obl NoAdepKuBana cTpaTermio
OpraH13aLMOHHOro Pa3BUTUA, PYKOBOACTBO NPEeANpPUATUA AOKHO NPeAnpUHATL PA, LWaros.

Bo-nepsbIx, 4TOObI OpraHM3aLMOHHaA KyabTypa «paboTana» Ha nosbilieHne 3GpGeKTUBHOCTH
opraHusaummn, oHa A0/KHA NOAAEPKMBATb CTPATEMMIO U MUCCUIO.

Bo-BTOPbIX, HEOOXOAMMO W3YYUTb YXKE CAOMKMBLUYIOCA OPraHW3aUMOHHYI0 KynbTypy. Ee
M3ydyeHne ABNAETCA NPEeANOCbIIKOM  YCMNEeWwHOro W3MeHeHusa. Tlpexae, Yem WM3MEeHATb,
HeoHXOAMMO 3HATb, YTO M KaK M3MeHATb. HeobxoaMmMo HalTM OTBET Ha BOMPOC O TOM, YTO U3
cebA npeacTaBNAeT CErOAHAWHAS  OpraHM3aUMOHHAA  Ky/AbTypa, KakoW A0/KHA  ObiTb
OpraHM3aUMoHHaa  Ky/abTypa, 4TOObl OHa NoAJdepKuMBana pas3paboTaHHytd  cTpaTeruto
OPraHN3alLMOHHOIO Pa3BUTUA N U3MEHEHWU.

B-TpeTbunx, HY)KHO NPOaHaA/NM3MPOBATb [OKYMEHTbI, pernameHTUpylowme AeATeNbHOCTb
opraHusauumn. KynbTypa opraHvM3aumMm HaxoamMT CBOE OTParKeHWe M B [AOKYMeHTax (nnaHax,
nporpammax, MpPWKasax, PaCMoOPANKEHUAX, MONOXKEHUAX), M XOTA KMBaA Ky/nbTypa 6Oonblie
OTparkaeTcs B NPeACcTaBNAEHNAX U LLEHHOCTAX PabOTHWKOB M PYKOBOAMUTENAX, YEM B AOKYMEHTAX,
npeHebperaTb STUM UCTOYHMKOM He CTOUT.
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B-ueTBepTbIX, 06A3aTENbHBIM AOMKHO ObITb N3yYEHME CNOKMBLUMXCA B OPraHM3aL MM NpaBma 1
Tpaauuni. M3ydeHune AeNCTBYIOWMX B OpraHn3aumm Tpagnumii, dopmasnbHbiX N HePOPMaIbHbIX
npasua A0MKHO ObITb HanpaBieHO Ha onpeaeneHne Toro. Kakoe BAMAHME OHM OKa3bIBAlOT Ha
paboyee nosefieHWe MNepcoHana, M B KAKOW CTENEeHM OHW MNOAAEPKMBAIOT BblpaboTaHHYIO
PYKOBOACTBOM CTPATErMto BbIBPAHHOTO OPraHM3aLMOHHOTO Pa3BUTUS.

/1, HakoHel, B-MATbIX, 0COOEHHO BaKHbIM ABASETCSA M3y4YeHMEe CNOKMBLUENCA B OpraHM3aLmm
NPaKTUKK ynpasaeHua. CNOKMBLIAACA B OPraHmM3aumMm NpakT1Ka ynpasaeHMa ABAAETCA BaKHbIM
MCTOYHMKOM MHbOpPMaLMM 0 Npeobnafatollel opraHM3aumMoHHOM KyabType. [ToCKobKY He Bceraa
CNOXMBLLIAACA OpraHn3aLMOHHas KyabTypa crnocobcTByeT apPpeKkTMBHON paboTe nepcoHana.

TakMm 06pa3om, opraHM3alLMOHHAA Ky/lbTypa MOXET BbICTyMNaTb B KayecTBe AeMCTBEHHOrO
WHCTPYMEHTA, KOTOPbIN 0becneynBaeT HaCTPOM NepcoHana Ha BbICOKY NPOM3BOAMUTENBHOCTb U
BbICOKOE KauyecTBO B paboTte. PopMmnpoBaHWe U MoaaepHaHMe TakoW Ky/bTypbl, KoTopas Obl
nosbllwana bbl 0TAa4Y OT AtoAen, PaboTaoLWmMX B OpraHM3aLmm, cnocobCcTBOBasla NOBbILIEHUIO ee
30 EKTMBHOCTN U KOHKYPEHTOCNOCOOHOCTU, — 3TO OZIHA MX BaXKHEMLIUX CTPaTErmyeckmnx 3aaad
BbICLLErO PYKOBOACTBA.

Jlnutepatypa

1. TnbcoH Ox., Meanuesmy O.M., JoHennn O.X.-mn. OpraHmsaumm: nosegeHue, CTPYKTYpa,
npouecchl. — M., 2000.
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CoBpeMeHHble NoAX0obl K peasnn3aumm
MPOEKTHOro MEeHEeAKMEHTA

TynereHos MupnaH bepukosmy

Ka3axcTaHCKO — BpUTaHCKMIM TeXHUYECKUI yHUBEPCUTET
Abunxagmnpos Camat MapaToBuy

Ka3axcTaHCKO — BpUTAHCKMN TEXHUYECKUIA YHUBEPCUTET

[poeKkTHOE ynpaBaeHWe npeacTaBaseT cobOM OCHOBOMO/AratoWMiA 31EMEHT CUCTEMBI
MeHeaKMeHTa KomnaHum [1]. B ycnoBuAx MHTEHCUPUKALMU OEATEIbHOCTU XO3AMCTBYIOLLMX
CyOBEKTOB M BbICOKOM KOHKYPEHLMN 3PPEKTUBHANA CUCTEMA MPOEKTHOMO YNpPaB/AeHUA BbICTyNaeT
Kak  KaoyeBon  dakTop  ycnexa, nNpeAoCTaBAAOWMIA  KOHKYPEHTHOE MNPeMMYyLLECTBO.
IPPEKTMBHBIN  MEHEIKMEHT OpraHm3aumMm obecnedymBaeTca M3YyYeHMEM U TPAMOTHbIM
NPUMeHEeHNeM MoJene NPOEKTHOro YNpPaBNeHWA, OAHAKO B CTPEMUTENIbHO MeHALWMXCA
YCNOBMAX PblHKA HeobXxoAMMbIM MpeacTaBnAeTcA nepexos K HOBbIM MOAENAM MPOEKTHOTO
yNpaBAeHMA, AAtOLLMM BO3MOMXKHOCTb BbICTPAMBATb BbICOKOIODEKTUBHYIO CUCTEMY MEHEAXMEHTA
npoekToB [2]. Hanbonee nepcneKkTUBHbIMM ABNAIOTCA TMOKME METOAbl NPOEKTHOrO MEHEAKMEHTA,
OCHOBAHHble Ha XOPOWO BbICTPOEHHbIX MexXaHW3Max U CXemMax KOMMYHWUKaUMn U
MHOOPMAUMOHHOTO ObBMeHa CTelKxonaeposB. B cBA3M € 3TMM  aKTya/lbHbIM  ABAAETCA
nccnenoBaHne ocobeHHOCTelN COBPEMEHHbIX METOAMK MPOEKTHOTO MeHeAXKMEHTA.

Llenbto paboTbl ABNAETCA M3yYeHWe COBPEMEHHbIX NOAXOA0B K peannsaumm npoeKTHOro
MeHeaMeHTa. Jna eé foCTUMKeHWA Dbl MCNONb30BaHbl METOAbI aHaNM3a U CUHTE3a HayYHbIX
ny6AnKaumit U NUTepaTypPHbIX MCTOYHUKOB MO PAacCMaTPUBAEMOM TeMe.

MoA NPOEKTHbIM MeHeKMeHTOM NOHMMAETCA METOAON0MMA OpraHM3aLmMn, PyKOBOACTBA,
NAAHUPOBAHMA M KOOPAMHALMM TPYAO0BbIX, MaTEPUANbHO-TEXHUYECKMX U GUHAHCOBBIX PECypCcoB
Ha MNPOTAEHWWN BCETO MPOEKTHOIO LIMKAQ, OPUEHTMPOBAHHAA Ha 3ODEKTUBHOE AOCTMMKEHME ero
KOHEYHbIX Lener nocpeacTBOM NMPUMEHEHMA COBPEMEHHbIX TEXHUK, METOAO0B M TEeXHO/Orni
ynpasneHua [3]. MeToabl NPOEKTHOro MeHeAXMEHTa MCMOIb3YOTCA ANS:
onpeaeneHuns uenem npoeKkTa u ero 060CHOBaHKS;

BbISIBIEHWNA CTPYKTYPbl MPOEKTA;

onpeaeneHuns Tpebyembix 06bEMOB N UCTOYHUKOB PUHAHCUPOBAHMUS;
noadbopa UCNonHUTeNewn;

NOArOTOBKM M 3aKN0YEHMA KOHTPAKTOB;

onpeaeneHna CPOKOB M COCTaBNEeHUsA rpadurKa peanmsaumm NpoexTa;
pacyéTa HeobXoAMMbIX PECYPCOB, CMETbI M BIoaKeTa NPOEeKTa;
NAaHUPOBAHMA M Y4ETA PUCKOB;

obecneyeHMa KOHTPO/IA 338 XOAOM Peanm3aumm NPoeKTa.

CnenyeT pa3nnyaTtb MOHATUA KMPOEKTHbIA MEHEOMKMEHT» U «yMNpaBieHWe NPOeKTaMmy,
anbdepeHUMPYIOWMM NMPU3HAKOM KOTOPbIX ABAAeTcA 0ObeKT ynpasneHus [4]. B ynpaBneHun
NpoeKkTamm O0OBbEKTAMM yNpPaBAEHUA BbICTYNAKOT NPOrPaMMbl, NPOEKTbl U NopTdenn NpPoeKTos,
TOr4a Kak B MPOEKTHOM MeEHEeKMEHTE — OpraHM3auma Kak rpynna amu, Kotopas cbopmmpoBaHa
Ha [OArOCPOYHOM OCHOBE AA OCYLECTBAEHWUA ONpeaeNéHHON AeATeNbHOCTU U AOCTUXKEHMUA
eaMHOM uenn. Lenblo ynpaBneHWs NpoeKkTamn ABNAETCA ycnelwHas peannsauus MNpoekTa,
3aK/1t04AOLLAACA B AOCTUXKEHMM pe3yibTaTa B PaMKax YCTaHOBAEHHOIO TEXHUYECKOro 3a4aHua, a
MPOEKTHOTrO MeHeaKMeHTa — MNOJyYeHWe opraHm3aumein NpubbiAKn, OOCTUNKEHME YCTOMYMBOrO
9KOHOMMYECKOTO MOMOXKEHMA U NPoYee.

MOHO BblAENNTb CNeytoLLMe OCHOBHbIE MPUHLUMMbI MPOEKTHOrO MeHeKMeHTa [5]:

139




Proceedings of the 11th International Scientific Conference

LLeNeHanpaBNeHHOCTb — Lie/1IeBas OPUEHTALLMM NPOEKTa;

e CUCTEMHOCTb — PACCMOTPEHME MPOEKTA C CUCTEMHbIX MO3ULMIA, YTO NO3BONAET
LLe/IOCTHO aHa/IM3MPOBaTb NPOLECC YNPaBAEHNSA NPOeKTaMM, OHOBPEMEHHO pa3buBas ero Ha
NOACUCTEMbI;

KOMM/IEKCHOCTb — PAaCCMOTPEHME ABNEHMI B X B3aMMOCBA3M M B3aMMO33aBUCUMOCTH;

e 0becneYyeHHOCTb — YKOMM/IEKTOBAHHOCTb BCEX NMPEAYCMOTPEHHbIX MPOEKTOM
MepPOonNpPUATUIA HEOBXOAMMbBIMM ANA UX Peann3aLmm BUAAMM PECYPCOB;

e MPUOPUTETHOCTb — NPEAOCTaBNEHNE NPEMMYLLECTBA NEPBOOYEPEAHBIM 3aZa4aM Npw
pa3paboTKe 1 peannsaummn NPoeKTa;
9KOHOMMYecKas 6e30MacHOCTb MAAHUPYEMbIX MEPOMPUATUIA.

MPOEKTHbIN MeHeaXKMeHT AAET BO3MOMKHOCTb YNpaBAATb OpraHu3auMen B pexunme
Pa3BUTMA, NPM KOTOPOM HapallMBaeTcA €€ NPOM3BOACTBEHHbIM MOTEHUMAN M OCBamMBAtOTCA
MHHOBALMM, 4YTO MNPUBOAMT K YBEAMYEHUIO MOKasaTenen aeAatenbHocTM [6]. PesynbTaTtom
MPOEKTHOM AEATeNbHOCTM BbICTYMNalOT tobble MPOLEcChl, MPOAYKTbI, YCAYri, MporpammHoe
obecneyeHune, CTaHAAPTbI U KOMMNETEHUMN (TMYHOCTHbIE, KOMMYHUKATUBHbIE U MHHOPMALMOHHO-
KOMMYHMKaUMOHHbIE). NocpeaCcTBOM NPOEKTHOTO MeHeAKMeHTa 0becneynBaeTca BOSMOXKHOCTb
a/leKBAaTHOM peaKkUuMM pPYKOBOACTBA KOMMAHMM Ha BHEWHWE W3MEHeHWA NocpeacTBOM
NPOAYMaHHbIX BHYTPEHHWUX TPaHCHOPMaLMA.

OCHOBHbIM MPEVMYLLECTBOM MPOEKTHOTO MeHEeAKMeHTa ABNAETCA NpeaoCTaBNeHne
Y4aCTHMKAM NPOEKTa BO3MOXKHOCTW B3MNAHYTb Ha Npobiemy Kak co cBoel npodeccroHanbHOM
TOYKM 3peHMA, TaK U C NO3MLMM SKCNEPTOB CMEXKHbIX 0B1aCTel 3a CHET NoNyYeHWA 0OpaTHOM CBA3N
[7]. TonbKo B CNyyae, KOrAa BCe YaneHbl KOMaHAbl HeCNPUCTPACTHO U CUCTEMATUYECKN OLEHMBAOT
npobaemy M COBMECTHO MPUMEHAKT Pas3/MyHble MeTOoAbl ANA MNPUHATUMA OKOHYATENbHOIO
YyNpaBNEHYECKOro peLleHns, CTAaHOBUTCA BO3MOXKHbIM [OCTUXKEHME AO0KHOMO YPOBHA KavecTsa
peannsaummn n 06BEKTUBHOCTM 33434,

HecmoTpAa Ha 3HauMTeNbHytO TeopeTuyeckyto 6a3y MNPOEKTHOro MeHeAKMeHTa, Ha
MPaKTUKE NPOEKTbl YAaCTO TePNAT HeyAaum, MPUYMHAMM KOTOPbIX ABAAIOTCA [8]:

M3MeHeHWe BHYTPEHHUX NPUOPUTETOB OpPraHM3aLMm;

HETOYHOCTb TpeboBaHW;

M3MEHEHMe Liesielt MPOEeKTa BO BPEMA €r0 peannsaumy;

HeonpeaeNEHHOCTb PUCKOB WU LIENIEN NMPOEKTa;

M0XO0 HaNaXKeHHaa KOMMYHUKaLMS,;

HeaJeKBaTHaA CMOHCOPCKas NoaaepKKa 1Mbo CMeTa Pacxo0B;

HETOYHOCTb OLLEHKM BPEMEHM, HEOBXOAMMOTO AR BbINOAHEHMA OTAE/bHbIX 334aY;
PECcypCco3aBMCMMOCTb MM HEAAEKBATHOE NMPOrHO3MPOBaHME PECYPCOB;
HeKayeCcTBEHHOE ynpaBaeHUe N3MEHEHMAMM;

HEeOMbITHOCTb MEHEeAKEPA MPOEKTA.

C uenbto peleHns YyKasaHHbIX npobsem KoMMaHWMKM MOCTENEHHO MepexodsT oT
KNIaCCMYeCKOro NoAxoAa K ynpaBaeHWIo NPOeKTaMm, OCHOBAHHOIO Ha NPeanoioKeHUM O HU3KMX
PUCKAX, HEM3MEHHOCTU TPeboBaHMM U KECTKMX CPOKax, K rMbkum u 6Oonee aganTUBHbLIM
MEeTOA0N0TUAM ynpaBaeHuna [9]. AoanTMBHBIM CUCTEMAM MPOEKTHOTO MEHEeAKMEHTa MPUCYLLM
cneyrouime oTAnYnTeIbHble 0COHBEHHOCTU:

1. OPMEHTMPOBAHHOCTb Ha KOHKPETHbIM pe3ynbTaT. Bce BbiNONHAEMble BO Bpems
BHEAPEHNA naen [OeNCTBMA B3aMMOCBA3AHbl M OPUEHTMPOBAHbLI Ha AOCTMXKEHME 3apaHee
onpeaenéHHon uenu. lNpu peanu3aumm NpPoOeKTa MNepBOCTENEHHbIM aCMeKTOM CTaHOBUTCA
3aBepPLWEHHOCTb BCEX MPOLLECCOB.

2. OrpaHM4eHHOCTb B pecypcax. Ansa addeKkTMBHOro BONAOWeEHMA NpoeKkTa Heobxoanmo
rpamoTHOe pacnpeneneHre MMEeLWMXCA YeN0BeYeCKMX, GUHAHCOBBIX M BPEMEHHbIX Pecypcos,
OCyLLeCTBNAEMOe MNOCPEACTBOM YCTAaHOBAEHMA TOYHOrO AMBO NpPUBAM3UTENBHOMO CPOKa
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3aBepleHma paboT, cocTaBNeHnA CMeTbl U rpadmrKa peanmsauun.
3. YHUKanbHOCTb. [MOKMM NOAXOA K MPOEKTHOMY MeHeaXMeHTY Hanbonee adpdeKTmBeH B
C/ly4ae co34aHMA HOBOro ToBapa UAM BHeAPEHWA HOBOW YCAYTL.
MeToamMKM TMBKOro NPOEKTHOro MeHeAXMeHTa OCHOBaHbl Ha MOJIHOM OTKPLITOCTU M MOCTOAHHOM
obmeHe MHPOpPMALMEN MEXIy BCEMM CTEMKXONAAEPAMU M BHYTPWU MPOEKTHON KOMaHAbl, 4TO
no3gonAeT 06beAMHUTb BCE /IOKA/NbHbIE ACMeKTbl MPOEKTa B eAMHY CMCTeMY, MOCPeacTBOM
KOTOPOM BO3MOXHO MNoBbllleHne 3GGEeKTUBHOCTN AEATE/IbHOCTU KOMMAHWM B YCI0BUAX BbICOKOM
HeonpeaenéHHOCTM BHeWHeW cpeapbl. B pamKkax cOBpeMeHHbIX MOAXOA0B BaXKHa He TOIbKO U He
CTONIbKO OHAANH-KOMMYHUKALMA, CKOJIbKO JIMYHbIN 06MeH nHbopmaumen, oAHaKo B 3aBUCUMOCTM
OT NOTPEBbHOCTEN NPOEKTA N UMEIOLLIMXCA B PACMOPAKEHNM PECYPCOB NOAX0Abl K paboTe, a TakKe
CNOXHOCTb M YPOBEHb MCMNOb3yEMbIX TEXHONOTNIM MOTYT pasnmyaTbea. Llenbto dpopmmposaHma
cbaNaHCMPOBAHHOTO MaKeTa KOMMYHWMKALMOHHbBIX WMHCTPYMEHTOB ABNAETCA NpeaoCTaBAeHWne
BCEM Y/leHaM KOMaH/bl BO3MOXKHOCTM 3GDEKTMBHO OOMEHMBATLCA AaHHbIMU, KOPPEKTUPOBATL U
CMHXPOHM3MPOBaTb COOCTBEHHbIE AEMCTBMA, ONEPATUBHO YYMTbIBAA WM3MEHEHWUA B MPOEKTHOW
cpeae. MoMMMO 3TOro, KOMMYHMKALMOHHbIA MHCTPYMEHTApPUIM A0KEH NO3BONATL MEHEAKEPaM
NPOEeKTa He TO/IbKO OCYLLEeCTBAATb MOCTOAHHbIA MOHUTOPUHT 33 XOLOM BbINO/IHEHMA NPOEKTa, HO
M CBOEBPEMEHHO BANATL Ha ero pesynbTathl.

OCHOBHOM  MeTOAMKOM  TMOKOro  MPOEKTHOro  MeHegxmeHTa  asnAetca  Agile,
OPMEHTMPOBAHHAA Ha rMBKOe UTepaTMBHOE ynpaBneHWe npoektamu komnanum [10]. CornacHo
[aHHOMY MNOAX0AY, BECb MPOEKT pa3bmnBaeTca He Ha CTaHAAPTHbIE NoC/e0BaTe/IbHble 3Tanbl, a Ha
COBOKYMHOCTb B3aMMOCBA3aHHbIX NOANPOeKToB. CTpaTernyeckoe naaHMpOBaHWE U MHULMALMA
pPeann3yloTca ANA NPOEeKTa B LENOM, TOrAa Kak BblaeneHne npeactoalwmx ¢as ynpaBaeHua u
AeTann3auma paboT ocyLLecTBAAOTCA OTAEbHO ANA BCeX NOANPOeKTOoB. [MoaobHan opraHunsauma
NPOEKTHOM  AeATeNbHOCTM  OAET  KOMMAHMM  BO3MOXHOCTb  OMepaTMBHee  MOJYyYUTb
3aM/1aHNPOBAHHbIM pPe3ynbTaT, a B C/ly4ae HEODXOAMMOCTU BHECEHUA U3MEHEHUI B OTAE/bHbIM
NOANPOEKT — cAenatb 3TO 6e3 CyWeCTBEHHbIX AOMNOAHUTENbHbIX 3aTpaT M KOPPEKTUPOBKM
OCTa/IbHbIX YaCTen NPOeKTa.

MeTogonorus Agile 6asnpyeTca Ha cneayoLmMx OCHOBHbIX NpUHUMnax [11]:

e BO3MOXHOCTb M3MeHeHMA TpeboBaHWI Ha NtoboM sTane pa3paboTku;

e Y1I0B/IETBOPEHNE KAMEHTCKUX NOTpebHocTel bnarogaps paHHen 1 becnepeboMHOM NOCTaBKK
LEeHHOCTK;

e 4yacToe obcyXKAeHME NPOMEXKYTOUHbIX PE3Y/bTATOB;

e HenpepbiBHOe 0bLIeHWe 3aKa3umMKa C KOMaHA0M pa3paboTYnKOB B TEYEHWNE BCETO NPOEKTa;

e MOTMBMPOBAHHOCTb MCNO/IHUTENEN NPOEKTA, 0BeCcneyYeHHbIX He TONbKO

HeobxoAMMbIMKU MaTepUaNbHbIMKU YCNOBUAMMK ANA PaboTbl, HO U AOBEPUEM W NOAAEPIKKOM;

e OTKPbITOCTb, MPEMMYLLLECTBEHHO MYHAA Nepeaada Bcen MHGopMaumm;

e ICNO/Ib30BaHME PaboTOCNOCOOHOCTN NPOAYKTA MM NPOLLECCa B KAYeCTBE NOKasaTena
nporpecca;

e MOCTOAAHHOE BHMMaHMe K yaA06CTBY M MNOBbILLIEHWNIO YPOBHA MaCTEPCTBa;

e BO3MOHOCTb Pa3paboTyMKOB, CMOHCOPOB 1 NOb30BaTeNEN NOAAEPHKMBATL MOCTOAHHbIN
pabounii Temn;

e ONTMMM3aLMA pabounx NPOLLECCOB;

e CNOCOBHOCTb KOMaHAbl K CAMOOPraHM3aLmm;

e NEPMaHeHTHaA a4anTaLmaA K U3MeHAILWMMCA 06CTOATENbCTBAM.

CornacHo naeonornn Agile, B3aMMoaencTBne n NtoamM CTaBATCA BblWe MHCTPYMEHTOB U
npoueccos, paboTatowmin NPOAYKT — BbllE MCHEPNbIBAOLLEN AOKYMEHTALMK, COTPYAHUYECTBO C
3aKa3yMKamm — Bbllle MOATOTOBKM KOHTPaAKTa, a FOTOBHOCTb K MNEepemeHam — Bbllle, 4Yem
cnefoBaHMe M3HAYaNbHOMY NAAHY.

Hanbonee nonynapHbIM 1 CTPYKTYPUPOBAHHBIM 13 CEMeCTBA TexHonornin Agile agnaetca
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6.

dperMBOpK Scrum, ya4a4HO COYeTaloWMI S1eMeHTbl KAacCUYeckoro M rmbkoro noaxofoB K
opraHusauum ynpasneHusa npoekTamu. CylwHOCTb Scrum cBOAMTCA K Habopy npasun
CaMoOpraHM3aumm MyabTUAMCUMNINHAPHON MNPOEKTHOM KOMaHAbl, BKAOYalOLWLEe Bnajesbla
NPOAYKTa, KOMaHAy pa3paboTyMkoB W scrum-mactepa [12]. Takaa KomaHZHas MoAenb
npeanonaraet obecneyeHne TBOpPYECTBA M TMOKOCTU UCMONHUTENEN U CBEAEHME K MUHUMYMY
BHELWHMX 3aBMCMMOCTelN. PpeliMBOPK Scrum noapa3ymMeBaeT pas3fesieHue BCero NnpoeKkTa Ha
CNPWHTbI — paBHble MO AJUTENBHOCTM YaCTU, B TEYEHNE KOTOPbIX HEOBXOAMMO AOCTUTHYTh 3apaHee
onpeaenéHHbIX pesynbTaToB. MMPOoAOKUTENBHOCTL CMPMHTA OObIYHO COCTABAAET OT OAHOW A0
4yeTblpéx HeZenb. Mepen HayanOM CNPUMHTA Ha KOMaHAHOM COBELWAHMM COCTaBAAETCA CMMCOK
3aZla4 Ana 63KNora, OLEHMBAETCA Bpemsa, Tpebyemoe ANA BbIMNOJAHEHMA KaXAO0W 3afaun, U
obcy)KaaeTca B3aMMOAENCTBME MeXay YNeHaMu KomaHabl. 1o pesynbTaTam 3aBeplieHus
CNPWHTA KOMaHAe HeobX0AMMO NPeLoCTaBMTb 3aKa34MKy NPUTOAHbIM K MCMOb30BAHUIO MPOAYKT.
Takol noaxoa obecneymBaeT MakCUMaAbHYO TMOKOCTb pa3paboTKM 1 NO3BONAET KOPPEKTUPOBATL
334344 Ha ntobom atane pas3paboTku.

TakmMm 06pa3om, MPOEKTHbIN MEHEAKMEHT BbICTYNAET OAHUM M3 KIOYEBLIX MHCTPYMEHTOB
3QPeKTUBHOTO ynpaBaeHUA opraHusaumern. B ycnoBuax AMHAMUYHBIX M3MEHEHWN 3K30- U
9HAOrEeHHOW cpeabl SKOHOMUYECKMX CUCTEM PA3HOro YPOBHA TpebyeTca nepexos OT ynpaBaeHus
Ha 6a3e KECTKMX CTPYKTYP K rMOKOMY yNpaBNeHWto, B YaCTHOCTM — aZanTMBHOMY MPOEKTHOMY
ynpaBneHuto. WHCTPYMeHTapuin MNPOEKTHOTO0 MeHeAXMeHTa B YNPaBNEHUW KOMMNAHWAMM
NO3BONAET HE TO/bKO COMMaCcoOBbIBATb MHTEPEChl CTEMKXONAEPOB B BOMPOCAX Pa3BUTUA, HO U
oueHMBaTb 3PGEKTUBHOCTb MPUMEHEHNA MMEIOLMXCA M 3aEMHbIX PECYPCOB M NMepcneKTMBHOCTb
BAapMAHTOB BO3MOKHbIX PELUEHWNI CyLLecTBYyOWMX Npobaem.

CnnCoK MCNOb3yeMOM IMTepPaTypbl:

Tepnbira H.I'., O30pHMH C.HO. AgantTupoBaHHaa mogenb 3PPeKTUBHOro rMHBKOro MPOEeKTHOTro
ynpasneHuns // MHHoBauumn. — 2018. — Ne 4 (234). — C. 116-120.

babeHko B.B., TenbHoBa O.[1., babeHKko B.B. MpPoeKTHbIN MeHeaXMeHT B dyHAaMEHTa/IbHbIX
Hay4HbIX wuccnenoBaHuax // KopnopaTvBHoe ynpasneHMe W MHHOBAUMOHHOE pa3BuTUE
SKOHOMMKM CeBepa: BecTHWMK HayyHO- mMccnenoBaTeNbCKOro LEHTPA KOpnopaTWMBHOMO Mpasa,
yNpaBAeHMA N BEHYYPHOTO MHBECTMPOBaHUA CbIKTbIBKAPCKOrO rocyAapCTBEHHOIO YHUBEPCUTETA. —
2020.—Ne 2. - C. 78-89.

MPOEKTHbIN MeHeAXMeHT Ha npeanpuaTuax AMK: KpaTkunin Kypc nexkumin / coct.: O.H. PyaHesa //
®Ire0OY BO CapatoBckuit FAY. — CapaTtos, 2017. — 149 c.

KanasmHa E.[, Tnewakosa E.HO., LpetkoB A.H. [IpoeKTHbIA MEHEAXMEHT: TPAKTOBKMY,
0COBEHHOCTM 1 BEKTOPLI Pa3BuTua // Teopus 1 npakTuKa obliecTBeHHOro pa3smTtuna. — 2020. — No
8 (150). — C. 49-57.

Komos A.B. ToHATME M NPUHLMMNbI YNpaBaeHns npoekTamum // Hayka 1 obpasosaHue cerogHs. —
2018.-Ne 2 (25). — C. 87-88.

Kop3HukoBa H.B., Ma3m3oBa A.M. MPOeKTHbIN MEHEeAKMEHT Kak acrneKT CUTyaTMBHOro Noaxona B
YNpaBAeHUN  y4pexkaeHuem  OonosHWUTeNbHOro obpasoBaHua //  HaydyHO-meToaMuecKumi
3NEeKTPOHHbIN KypHan «KoHuent». —2021. —Ne 11. — C. 16-30.

Kopwwnkosa M.B., CsuctyHosa W.[., CaxHiok T.U. CoBpemeHHble nNoaxodbl MPOEKTHOro
MmeHeaxmeHTa // Hayka KpacHosapba. — 2020. —T. 9, Ne 4. — C. 383-395.

MnbmHa O.10. Mpobnembl B ynpaBaeHUM NPOEKTaMM, X Hanbosiee BaXKHbIe MPUUYMHBI U CNOCOObI
pewenus // YnpaBaeHne npoekTamu: matepuanbsl Bcepoccnincko MonoaékHon KoHdepeHumm /
nog obu. pea. E.b. CmmpHoBa. —2018. — C. 69-72.

TapHoBckmMi B.B. AganTmBHaa cuctema NPOEKTHOr0 MeHeaKMEHTa B SKOHOMMUYECKMX CUCTEMAX
Pa3/IMYHOro ypoBHA // BecTHUK AKagemmm 3HaHunin. —2018. — Ne 5 (28). — C. 319-326.

142



«Foundations and Trends in Research» (October 30-31, 2025). Copenhagen, Denmark I

7. AnekcaHgposa T.B. MosblweHne 3GPEKTUBHOCTM MPOEKTHOrO yNpaBieHWA B OpPraHM3aumm Ha
ocHoBe rnmbkoin metogonorum Agile // SkoHoMMKa 1 BU3HeC: Teopua K NpakTuka. —2019. —Ne 9. —
C. 11-15.
Mapkaes [1.C. AKTya/bHOCTb MCNO/Ib30BaHUA Agile MeToa0N0rMK NPOEKTHOrO0 MeHeaAXMeHTa B
COBPEMEHHbIX SKOHOMMYECKMX YCN0BUAX // AKTyanbHble Npobaembl aBuaLMmM 1 KOCMOHABTUKN. —
2018.—T.3, Ne 4 (14). - C. 87-89.

8. 3anuesa MN.A., EbaTta B.LU., Kosbaca H.A. MpakTrka npumeHeHua metogonoruin Agile, Scrum s UT-
npoekTtax // MHaycTpuanbHaa skoHommKa. —2021. — Ne 1. — C. 62-69

143



Proceedings of the 11th International Scientific Conference

AHaNN3 aNUAEMNONOTNYECKMX
ocobeHHocTem COVID-19 B
NOCTNAaHAEMUNHBIN NEPUOL

Typebaesa Cbimbat

CryaeHT, « MeXXayHapOoaHbIN Ka3aXCKO-TYPELKMIA YHUBEPCUTET MM. XO4KM Axmena
Acasu», KazaxcraH, . TypkecTaH

Hypnewic Xakcblablk HKapKblIHOEKYbI

CTyaeHT, « MexayHapoaHbIh Ka3aXxCKO-TYPELKMIM YHUBEPCUTET M. XOAKM Axmea
AcaBu», KazaxcraH, . TypkecTaH

Abaynnaesa Opa3skyn CepikbanKbi3bl

CryaeHT, « MeXayHapoaHbI Ka3aXCKO-TYPELKMIA YHUBEPCUTET MM. XO4KM Axmena
Acasu», KazaxcraH, . TypkecTaH

ArabekoBa AlaaHa YpbuxaHKbi3bl

MarncTp, « MexayHapoAHbIM Ka3aXCKO-TYpPeLKMM YHUBEPCUTET MM. XOA4KM Axmeaa
AcaBu», KazaxcraH, . TypkecTaH

Hongac Knapa YannxaHKkbi3bl

Hay4Hbln pykoBoanTenb, CTapluimini npenoaasaTenb Kadeapbl «O6LLeCcTBEHHOMO
3[1paBOOXPAHEHMA M HAYUYHbIX MCCeaoBaHNN» « MeKayHAPOAHbIN Ka3axCKO-TypeL KM
YHUBEPCUTET MMEHU XOaXN Axmena Acasmn»

AHHOTaUuMA
B noctnaHaemminHbin nepuon, COVID-19 coxpaHAeT 3Ha4ynTeNbHOE 3NUAEMMONOTNYECKOe
3HaYeHMe: UBMEHUINCL CXeMbI Nepedadn, Npoduab 3abonesLnx, 4018 HECCUMMNTOMHbIX U NOCT-
COVID-cocTossHUI. B cTaTbe pacCMOTPEHbI KOHLIENTbI Nepexoia aNnaeMmmm B SHAEMUIO, ANHAMMKA
LUMPKYNALMKU HOBeMLKMX BapmnaHToB SARS-CoV-2, pacnpocTpaHéHHocTb nocT-COVID-cMHAPOMOB,
3 dEKTMBHOCTb BaKUMHALMM U 3NUAEMMONOTMYECKMIA Haa30p. OCHOBHbIE BbIBOAbI: HECMOTPA Ha
CHUMXXEHME TAXKENbIX UCXOO0B, PUCK OCTAETCA 3HAYMMbIM ANA YA3BMMbIX FPYNM; MOHWUTOPWHTS,
BaKUMHALUMA U M3y4eHWe [AO0JITOCPOYHbIX MOCAEACTBMM OCTAOTCA BaXKHbIMU KOMMOHEHTaMM
3[1paBOOXPaAHEHMA.
Kntouesble cnosa: COVID-19; SARS-CoV-2; nocTnaHAeMUYeCcKnii nepmoa; anmaeMmmonorms;
sHAemuA; nocT-COVID-cMHAPOM; BaKUMHALUMA.

BeeaeHue

C momeHTa obHapyxeHusa Brnepsble caydaes COVID-19 B koHue 2019 roga ToT HbICTPO
npespaTuaca B rnobanbHyo naHaemnio. B 2022-2023 rogax BO MHOMMX CTpaHax BBeAeHbl Mepbl
06LLIeCTBEHHOTO 3/1paBOOXPAaHEHMA, MAcCOBaA BaKUMHALMA M HaKOMAeHa MMMYyHHaA 3almTa. B
2023-2024 ropax psf UCTOYHMKOB oTmedaeT nepexoq COVID-19 mns ¢dasoint naHgemun B dasy
YCTOMUYMBOM LMPRYAALMN MW IHAEMUM.

Tem He MeHee, TaKoe MOJIOKEHNE He 03HaYaeT MCYE3HOBEHME IMUAEMMYECKOTO PUCKA.
N3MEHUANCDL INUOEMMONOTMYECKME XAPAKTEPUCTMKM: MOABAEHME HOBbIX BAapMaAHTOB BMPYCa,
CHU)EHME CMEPTHOCTM U TAXKENbIX WCXOAO0B, HO BO3POCWIWNIA WHTEPEC K AAUTENbHbIM
nocneacTBUAM NHbEKLUN (mocT-COVID). MNostomy Ba*KHO npoaHaAn3npoBaTb
anuaemunonormyeckne ocobeHHoct COVID-19 B nocThnaHAemMUYeckuit nepuos —  Kak
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M3MEHUINCH CXeMbl LIMPKYNALUMM, KTO OCTAETCA rpynmnon puUcKa, M Kakue 3aZayn CTOAT nepes,
cMcTEMON 06LLIECTBEHHOIO 34PaBOOXPaHEHMA.

OcHoBbI M aNnAEMUONOrMYecKne ocobeHHOCTH

Mepexos K aHAEMUU U LMPKYAALNA BUPYCA

B peueH3un Chung Y-S 1 ap. otmeyatoT, 4yto xoTs COVID-19 yrke He KnaccnduumpyeTca Kak
ypesBblyaHaa cuTyaums B 061acTM 0bOLIECTBEHHOro 3apasooxpaHeHusa (PHEIC) BO3, supyc
NPOAO/IKAET LMPKYAMPOBATb, MOABAAKTCA HOBblE BapMaHThl.

Nccneposanmne AlBahrani S. m ap. nokasano, 4To nociae nuka naHAemum U3MeHWINCh
naTTepPHbl UMPKYASLMN PECNMPATOPHbIX NAaTOTeHOB: aHaAMn3 3a ABa roga (2022-2023) obHapyKun
CMeLLeHre AOMUHUPYOWMX LUTAMMOB B COMETaHWM C APYTMMK BUPYCaMU.

Taknm 0bpasom, B NOCTNAHAEMMNYECKOM NEPUNOAE XapPaKTEPHbI:

. YMeHblIeHMEe 4acTOTbl  TAXKENbIX 3ab0neBaHWMI UM CMEPTHOCTM MO
CPaBHEHMIO C Ha4YaIOM NaHAEMUW.

. Bonee orpaHWYyeHHOe YMCNO BCMblWeEK rnobanbHoro macwTtaba, HO
BO3MOHbI CE30HHbIE NOABEMbI.

. MOBbIWEHHAA  3HAYMMOCTb  TPYNM  pUCKa:  MNOXMWAble, NOAM  C

CONyTCTBYOWMMM 3a60N1€BAHNAMM, UMMYHOKOMMNPOMETUPOBAHHbIE.

PacnpocTpaHéHHOCTb M ocobeHHocTM nocT-COVID-cnHAapomoB

OOHMM M3 KAKYEBbIX  BOMPOCOB  ABAAETCA  ANMTeNnbHoe  3aboneBaHve  —
Post-COVID-cuHgpom (nam  long COVID). CornacHo MeTa-aHaam3y Razak R. u  ap.,
onybnnkosaHHomy B 2024 roay, pacnpocTpaHéHHocTb nocT-COVID-cMHApOMOB cpean BCex
nepeboneBLNX OLEHNBAETCA N BapbUPyeETCA.

B apyrom o63ope Nittas V. 1 Ap. yKasbiBanu, YTO y He rOCNUTANM3NPOBAHHbBIX B3POC/bIX
00N MOXKeT bbITb 7.5 %—41 %, y rocnuTann3npoBaHHbiX — 40 = 37.6 % v Bbille.

®aKTopbl, aCCOLMMPOBAHHbIE C MOBbILEHHbLIM PUCKOM: TAXKECTb OCTPOro 3aboneBaHus,
BO3PACT, NOA (KEHCKMI), CONyTCTBYOLLME 3aD0NEBAHNA, OXKMPEHME.,

Takum  obpasom, asnugemmonorma  noct-COVID-cMHApOMOB —  BasKHad  4acTb
NOCTNAaHAEMMYECKOrO KOHTPOAA: 3Ha4YUTEeNbHAA A0NA UL, COXPAHAET CMMATOMbI AJAMTENBHO, M 3TO
B/IMAET HA CUCTEMY 34PaBOOXPAHEHMNSA, TPYA0CNOCOOHOCTb M COLMaIbHbIE NOCAeACTBMA.

BAnAHMe BaKUMHAUMM U UMMYHMU3ALUMMN

3dPEKTMBHOCTb BaKLMHALMW MPOTUB OCTPOM GopMbl 3ab0/sEeBaHNSA XOPOLIO M3BECTHA;
MeHee n3yyeHa apPeKTMBHOCTbL BaKkUMHaLUMK npoTiB nocT-COVID-cocTtoaHui. Tak, Marra A. R. 1
ap. (2022) B meTa-aHa/nM3e MOKas3aiu, YTO BaKUMHAUMSA XOTA W CHUMKaeT puck noct-COVID-
CMHAPOMA, HO 3bEKT CPAaBHUTENBHO YMepPEHHbIM — 3ddeKTMBHOCTL Nnopsaaka 29 % (Cl ~27.5-30.8
%) ONA 0AHOM A03bl.

3TO 03HA4YaeT, YTO BaKUMHALMA OCTAETCA Ba*KHbIM KOMMOHEHTOM 3MUAEMMUONOTNYECKON
CTpaTernun, HO He CHUMAET MOJIHOCTbIO PUCK ANUTENbHbIX MOCAeACTBUIM MHDEKLNN.

SNnaHaAa30p, AaHHbIE 1 BbI3OBbI

B noctnaHaeMuW4YeckMin nepuos, OTMEYaeTcAa CHUMKeHWe OOBEMOB TeCTMPOBaAHMUS,
OTC/IEXKMBAHMNA HOBbIX C/y4aeB M cnabee HaA30p 33 UMPKYASALMEN LUTAMMOB, YTO OrpaHMUYMBaET
TOYHOCTb 3MNUAEMMONOTMYECKUX AaHHbIX. Hanpumep, peueHsns Chung Y-S n ap. nog4épKmBaeT
HeobXoAMMOCTb NMOCTOAHHOIO OOHOBIEHUA 3HaHWI 06 3BOOUMK SARS-CoV-2.

Kpome TOro, mHTterpaumsa umMbpoBOM 3NMAEMUONOTMM N HOBbIX MCTOYHWMKOB JaHHbIX
(Hanpumep, aHanM3 CTOYHbIX BOA, MODWAbHblE AaHHbIE) CTAHOBMTCA BaXKHOM 3adayen Ana
MOHWUTOPUHIa BUPYCa U OLEHKN ero BNAHUA.
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3aKkno4eHne
B noctnaHgemuyeckmit nepuon COVID-19 octaétca  3Haummon  uHdekumen ¢

M3MEHUBLLIENCA aNnAeMmnoiorneit. HecMoTps Ha CHUNKEHME TAXKENbIX MCXOA0B M nepexos B dpasy
Hbonee cTabunbHON LUPRYNALMU, KNOYEBLIE MOMEHTbI CAeayoWme:

. Bupyc npoAonsKaeT UMpKYyIMPOBaTb, U BO3MOXKHbI BOHbI UM CE30HHbIE
BCM/1IECKWU, 0CODBEHHO Cpeau YA3BMMbIX Tpynm.

. MocT-COVID-cMHAPOMbI OCTatoTCA CepbE&3HOM Npobaemoit: 3HaYMTeNbHan
nonsa nepeboneBLIMX COXpaHAET CMMMNTOMbI, YTO TPebyeT BHUMAHMWS 34paBOOXPAHEHMA.

. BaKuyMHaUMA yMEHbLUAET PUCK, HO He MOJIHOCTbIO UCKAKOYAET A/IUTEbHbIE
NOCNeACTBMA — HYXKHbl Aa/bHENWNE UCCNEA0BAHUA N YCUAEHUE MMMYHM3ALMMK Y TPYNM
PUCKa.

. INMAEMMONOTMYECKMIA  HAA30p AOOMKEH aAanTMpPOBaTbCA K  HOBbIM
YCNOBMAM: YMeHblUEHa WHTEHCMBHOCTb TECTMPOBAHMA, HO BO3pacTaeT 3HayeHue
MHTErPUPOBAHHbIX AaHHbIX M UMPPOBbLIX NOAXOA0B.

. PekomeHAyeTcA MNPOAO/IKEHME MOHWTOPMHIA, adanTauma cTpaTernn
34paBOOXPAHEHMA, @ TaKKe UCCAe0BaHMe PErMOHaNbHbIX M BO3PACTHbIX OCOBEHHOCTEN.
[lnAa cTpaH ¢ orpaHNYeHHbIMM pecypcamm (BKAtOYaA cTpaHbl LleHTpanbHoM A3nn) ocobeHHOo

BAXKHO Y4MTbIBATb 3T OCODEHHOCTM NPU NAAHNPOBAHMM NPOrPAMM MOHUTOPUHIA, BaKLMHALMK U
peabunutaumm noct-COVID-naumeHToB
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The foreign-economic activity (FEA) of Kazakhstan’s gas sector has become a decisive
factor for national economic resilience and regional energy stability. Situated between the
European and Asian markets, Kazakhstan possesses abundant natural gas resources but remains
dependent on limited transit corridors. In this context, assessing the resultivity of export
operations requires an integrative model that unites production, financial, infrastructural, and
sustainability indicators. Traditional evaluations focused on export volume or price fail to capture
the full spectrum of competitiveness in an era defined by decarbonization and digital
transformation [1].

The literature on energy export efficiency highlights the need for multidimensional metrics.
According to Karatayev and Clarke [2], energy transitions in Kazakhstan are constrained not only
by resource availability but also by technological and institutional readiness. Recent analyses by
the IEA [3] and the Gas Exporting Countries Forum [4] emphasize that exporters able to align
logistics, contract flexibility, and ESG compliance outperform those relying solely on commodity
advantages. Building upon these insights, the Integrated Foreign-Economic Activity Performance
Index (IFPI) is proposed to evaluate the resultivity of gas sector enterprises through seven
weighted indicator groups:

1. Export Volume (V) — share of total production exported, growth rate of gas output.
2. Price Realization (P) — average export price compared with regional benchmark
indices.

3. Geographic Diversification (G) — Herfindahl-Hirschman concentration index of
export destinations.

4, Contractual Maturity (C) — share of long-term contracts with flexible clauses.

5. Infrastructure and Logistics (I) — capacity utilization of pipelines and storage
facilities.

6. Financial Robustness (F) — return on assets, liquidity coverage ratio.

7. ESG Compliance (E) — carbon intensity per unit of exported gas and certification
coverage.

8.

Each indicator is normalized on a scale from O to 1, then aggregated according to the
following formula:

7 7
IFPI=) w;i-L;, Y w=1
1=1 1=1
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Weights are determined by combining the Analytic Hierarchy Process and entropy-weight
method, ensuring both expert judgment and statistical consistency [10]. For Kazakhstan, where
infrastructural bottlenecks and geographic dependence dominate, infrastructure and
diversification receive higher weightings (0.20 each), followed by financial robustness (0.15),
contractual maturity (0.15), ESG (0.10), and volume-price (0.10 each).

The conceptual framework recognizes that resultivity is dynamic and path-dependent: it
reflects not only current export earnings but also the capability of firms to maintain
competitiveness amid volatile energy markets. In particular, ESG compliance and contract
innovation have become new determinants of market access. European buyers increasingly
require certification of methane emissions, while Asian partners demand flexible destination
clauses. Hence, Kazakhstan’s gas firms must integrate environmental and contractual innovations
into operational management [5].

To demonstrate the methodological application, a simplified IFPI calculation was
performed using public data from KazTransGas, QazaqGaz, and selected joint ventures. The
assessment covers the period 2021-2024 and normalizes each indicator within the observed
range among comparable regional exporters (Uzbekistan, Turkmenistan, and Azerbaijan). The
results are summarized in Table 1.
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Table 1. Integrated FEA Performance Index (IFPI) for Selected Gas Companies in

Kazakhstan, 2024

Indicator Weight | Normalized Weighted | Benchmark Comment
Group (w;) Value Score (Regional
(Kazakhstan) Average)
Export Volume | 0.10 0.72 0.072 0.70 Export levels
(V) remain stable with
slight growth in
LNG swaps.
Price 0.10 0.65 0.065 0.68 Limited hub
Realization (P) exposure  keeps
realized prices
moderate.
Geographic 0.20 0.45 0.090 0.60 High
Diversification concentration of
(G) exports via single
corridor.
Contractual 0.15 0.55 0.083 0.58 Few long-term
Maturity (C) contracts with
flexible clauses.
Infrastructure | 0.20 0.60 0.120 0.65 Pipeline utilization
& Logistics (1) near 80%; LNG
capacity lacking.
Financial 0.15 0.75 0.113 0.70 Liquidity  strong;
Robustness (F) profitability
constrained by
domestic tariffs.
ESG 0.10 0.50 0.050 0.55 Methane
Compliance (E) monitoring
improving;
certification
partial.
Composite IFPI | 1.00 0.593 0.637 Moderate
performance;

potential for +0.07
gain with reforms.
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The computed IFPI value of 0.59 indicates a moderate overall performance. Infrastructure
and financial indicators show relative strength, while diversification and ESG remain weak points.
Scenario simulation suggests that constructing an additional export route to China and integrating
ESG-linked finance could raise the index to 0.68 by 2027, assuming stable macroeconomic
conditions and reinvestment of export revenues.

A comparison with regional peers underscores these findings. Azerbaijan’s SOCAR achieved
an IFPI of 0.72 owing to its LNG integration and diversified contracts with European buyers,
whereas Turkmenistan’s high pipeline concentration reduces its composite score to 0.54. This
demonstrates that infrastructure redundancy and contractual flexibility yield measurable
performance advantages [6, 7].

The empirical evidence also confirms that financial stability correlates with governance
maturity. Firms adopting international accounting standards and transparent export reporting
attract lower borrowing costs and longer-term foreign partnerships. The World Bank [6] notes that
institutional transparency reduces perceived sovereign risk and facilitates cross-border financing
for infrastructure upgrades. Therefore, enhancing corporate disclosure and ESG alignment is not
merely reputational but strategically profitable.

Environmental considerations further reinforce this linkage. The United Nations
Development Programme [7] and the World Economic Forum [9] highlight that compliance with
decarbonization standards directly affects trade competitiveness. For Kazakhstan, introducing
methane-leak detection systems and electrifying compressor stations could lower emissions
intensity by 25—30 percent. The integration of such projects into green-finance frameworks would
improve the ESG subindex while diversifying funding sources.

Contractual architecture reform remains another priority. Present contracts emphasize
long-term fixed pricing, suitable for investment stability but inefficient during price booms. Hybrid
models—linking base volumes to spot indices with transparent review clauses—would increase
flexibility and resilience. The experience of Norway and Qatar demonstrates that flexible contracts
combined with hedging instruments stabilize export revenues even amid volatility [8].

Collectively, these measures—diversification of routes, modernization of infrastructure,
ESG integration, and institutional strengthening—compose a coherent modernization agenda.
When operationalized through the IFPI, they provide measurable targets for both enterprises and
policymakers. Continuous monitoring of subindices over time could become a national
performance dashboard for the gas industry, linking corporate outcomes to macroeconomic
strategy.

In conclusion, the integrated assessment of foreign-economic activity in Kazakhstan’s gas
sector reveals that the industry stands at a strategic inflection point — a transitional stage
between traditional extractive export models inherited from the post-Soviet period and a new
generation of adaptive, sustainability-oriented frameworks characteristic of the global energy
transition. Historically, Kazakhstan’s gas exports were structured around static long-term pipeline
arrangements and price formulas tied to oil benchmarks, ensuring predictable revenue but limiting
responsiveness to rapidly evolving market conditions. The emerging paradigm, by contrast,
prioritizes flexibility, environmental accountability, and digital coordination across supply chains.
This transformation is not merely technical; it reflects a profound institutional shift in how value
is created and captured within the foreign-economic domain of the energy sector.

The proposed Integrated Foreign-Economic Activity Performance Index (IFPI) provides an
analytical instrument capable of translating these multidimensional transformations into
measurable parameters. By embedding financial, infrastructural, contractual, and ESG dimensions
into a single evaluative structure, the IFPI bridges the traditional gap between macroeconomic
policy and micro-level corporate management. Its composite architecture allows both
policymakers and firms to monitor real performance dynamics, detect structural bottlenecks, and
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identify opportunities for improvement in real time. More importantly, the IFPI operationalizes
the concept of “resultivity” — the ability not only to achieve export growth but to sustain it
through institutional maturity, technological adaptation, and social responsibility.

The findings underscore that Kazakhstan’s path toward higher FEA performance will
depend on simultaneous progress in four interlinked domains: logistics diversification, governance
transparency, technological modernization, and ecological stewardship. Expanding export routes
toward the Chinese and South-Asian markets through cross-border infrastructure projects can
substantially reduce transit vulnerability and unlock access to high-demand regions. Parallel
modernization of domestic pipeline systems and storage facilities would raise efficiency while
enabling partial conversion of pipeline gas into LNG, aligning Kazakhstan with the global liquefied
gas ecosystem. Governance improvements — particularly in contract design, reporting, and
regulatory predictability — will attract foreign investment and reinforce confidence among long-
term buyers. Integrating advanced digital platforms for monitoring, forecasting, and emissions
control will ensure that decision-making in the gas sector meets international standards of
transparency and precision.

Equally crucial is the environmental and social dimension of competitiveness. In a world
increasingly governed by carbon-pricing mechanisms and green-finance instruments,
environmental compliance has become a determinant of market access. Kazakhstan’s gas
enterprises must therefore embed decarbonization within their business models rather than treat
it as an external requirement. Investing in methane-leak detection, electrification of compressor
stations, and carbon-capture initiatives can significantly reduce emissions intensity, allowing
exporters to participate in low-carbon certification systems and preferential financing programs.
As the IFPI framework integrates ESG metrics alongside traditional economic indicators, it
demonstrates empirically that environmental responsibility is not antithetical to profitability;
instead, it constitutes a pathway toward cost reduction, innovation, and reputational capital.

From a policy perspective, the institutionalization of such integrated performance
assessment would represent a major step toward evidence-based economic governance. By
periodically calculating and publishing IFPI scores, Kazakhstan could establish a transparent
national dashboard for monitoring the competitiveness of its energy exports. This would
encourage healthy benchmarking among firms, enhance accountability, and align industrial policy
with long-term sustainability objectives. In the academic dimension, the IFPI model contributes to
the growing body of literature advocating for hybrid evaluation systems that combine quantitative
precision with qualitative insight — an approach particularly relevant for transitional economies
seeking to balance growth, diversification, and decarbonization.

Ultimately, the modernization of Kazakhstan’s gas sector is both an economic necessity
and a geopolitical opportunity. As global demand for cleaner transitional fuels continues to rise,
especially across Asia, Kazakhstan can position itself as a reliable and responsible supplier bridging
the Eurasian energy corridor. Realizing this potential will require coordinated investments in
infrastructure, governance reforms that elevate transparency and efficiency, and a consistent
commitment to environmental excellence. If these conditions are met, Kazakhstan will not only
enhance its foreign-economic performance but also redefine its role within the regional and global
energy architecture — transforming abundant natural-resource potential into enduring prosperity
grounded in diversification, technological progress, and sustainable development.
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Summary:

This article analyzes the current state of local governance systems in the city

of Ismayilli and explores ways to improve them. Particular attention is given to areas such as
digitalization, public participation, transparency, and the efficient use of resources. As a result of
the research, recommendations are proposed for the application of innovative approaches in
governance, strengthening the interaction between local executive authorities and citizens, and
implementing urban development strategies more effectively.

Key words: executive governance,digital governance,public participation,transparency and
accountability, urban development strategy.

Introduction

Ismayilli district, located in the northern region of Azerbaijan, is distinguished by its favorable
geographical position, abundant natural resources, scenic landscapes, and rich historical heritage.
Situated at the foothills of the Greater Caucasus Mountains, this area offers significant
opportunities for both the utilization of natural resources and the development of agriculture and
tourism. The administrative center, Ismayilli city, plays a central role in the socio-economic life of
the region. Efficient organization of governance systems is one of the key components of overall
regional development.

In the contemporary era, city and district governance is not limited to administrative procedures.
Human capital management, planned infrastructure development, high-quality provision of public
services, effective engagement with residents, and transparent decision-making processes are of
critical importance. In this regard, transforming city governance into a flexible, innovative, and
participatory model is one of the current challenges. For Ismayilli city, this approach is vital not
only for technical enhancement of governance but also for improving residents’” well-being and
ensuring sustainable urban development.

Currently, several structural and functional issues are observed in Ismayilli city governance.
Traditional governance models often fail to meet modern requirements; digitalization is at a low
level; public participation is limited; and resources are inefficiently utilized. Moreover, increasing
social and infrastructure demands, along with emerging economic opportunities, necessitate
gualitative changes in governance.

The primary objective of this paper is to analyze the current governance system in Ismayilli city,
identify key gaps, and propose effective development strategies based on international best
practices. The study also examines the application of digital governance technologies,
modernization of urban infrastructure, strengthening of public participation, and educational
initiatives.

2. Current Governance System in Ismayilli City

2.1 Structure of City Leadership and Administrative Bodies

The governance system of Ismayilli city has been established in accordance with the local
government legislation of the Republic of Azerbaijan and is primarily implemented through two
parallel structures: the Executive Power and the municipal authorities. Although their functions
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differ, collaboration and coordination between these institutions are crucial for effective city
management.

The administrative governance of Ismayilli city is organized through the city representation of the
Ismayilli District Executive Power. The head of the Executive Power is appointed by the decree of
the President of the Republic of Azerbaijan and exercises the authority of central executive bodies
throughout the district, including the city.

The city municipality is formed through direct elections by the population and is mainly responsible
for addressing local social, economic, and cultural issues. Its authorities include forming and
managing the local budget, allocating land plots, and implementing projects aimed at social
welfare.

Additionally, local departments operate in sectors such as communal services, education,
healthcare, and public safety. However, effective coordination among these entities remains a
significant challenge.

2.2 Existing Problems in the Governance System

a) Weak Coordination and Functional Division

Unclear functional boundaries between the Executive Power and municipal authorities often result
in overlapping competencies and ambiguity in responsibility allocation, leading to delays and
inconsistencies in decision implementation.

b) Inconsistent Quality of Public Services

Services such as water supply, waste management, road maintenance, urban improvement, and
others are sometimes provided inadequately, negatively affecting residents’ daily life.

c) Unequal and Inefficient Resource Utilization

Poor planning and lack of transparency in financial resource management hinder development in
priority areas. Additionally, the municipality’s limited financial capacity significantly restricts its
implementation potential.

d) Weak Engagement with Residents

Citizen involvement in governance processes is very limited. Mechanisms such as public hearings,
responsive handling of citizen requests, and citizen influence in decision-making are either absent
or minimally applied, reducing public trust.

e) Lag in Digitalization and Innovative Governance

The use of digital platforms in city governance is very low. The absence of electronic application
systems, integrated service platforms, and city data repositories weakens operational efficiency.
2.3 Effectiveness of Key Governance Structures

The effectiveness of governance structures in Ismayilli city can be assessed as low based on the
following criteria:

e Transparency and Accountability: Public disclosure of activities by the municipality and Executive
Power is limited.

e Operational Efficiency and Agility: Response to requests and problem-solving are slow.

e Strategic Planning: The absence of comprehensive long-term development plans leads to
systemic inefficiencies.

2.4 Engagement with Residents and Public Participation

Although formal mechanisms exist for engaging residents in Ismayilli city, their practical application
is weak. Regular public hearings, support for local initiative groups, and the use of interactive
communication tools remain limited.

2.5 Quality of Public Services and Resident Satisfaction

Most residents are not fully satisfied with public service quality. Notably:

e Water and sewage systems in some neighborhoods are outdated.

e City transport operates irregularly, with inconsistencies in route planning.

¢ Waste management faces delays and ecological challenges.
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Addressing these issues requires not only technical repairs but also changes in governance
approaches.

2.6 Resource Management

Inefficient management of financial, human, and infrastructural resources remains a key problem.
The municipality’s limited budget prevents many development projects from being implemented.
Additionally, the personnel capacity does not fully meet modern governance requirements.

This analysis indicates that improving governance efficiency in Ismayilli requires structural reforms,
implementation of digital technologies, strengthening public participation, and proper resource
planning.

3. Importance of Improving Governance Systems

Modern city governance is not limited to maintaining administrative structures. Effective
governance is a fundamental condition for socio-economic development and a crucial source of
citizen satisfaction. Ismayilli city is no exception: modernizing existing governance mechanismes,
increasing transparency in decision-making, and actively involving residents directly affect overall
urban development.

This section explains the importance of governance improvement in Ismayilli from three main
perspectives: city development, infrastructure and social service needs, and the significance of
local community participation.

3.1 Impact of Governance Improvement on Urban Development

Enhancing governance mechanisms plays a key role in ensuring sustainable and balanced
development across economic, social, cultural, and environmental sectors. Effective and innovative
governance provides:

e Strategic Planning and Project Implementation: Development of concrete long-term plans and
their phased implementation is only possible with functional governance systemes.

e Increased Investment Attractiveness: A well-organized governance environment is more
attractive to both local and foreign investors, expanding economic opportunities.

e Development of Tourism and Agricultural Potential: Growth of tourism, one of Ismayilli’s main
revenue sources, depends on governance support, including planned infrastructure and service
sector development.

3.2 Needs for Infrastructure and Social Service Improvement

Existing infrastructure does not fully meet residents’ growing demands or contemporary
standards. Governance improvement allows addressing the following needs:

e Transportation System Renewal: Centralized, scientifically-based governance is required to
develop city and inter-village transport.

e Modernization of Water, Electricity, and Sewage Systems: Continuous, high-quality service
provision requires both technical updates and strengthened governance oversight.

e Enhancement of Education and Healthcare Services: Proper resource allocation, needs
assessment, and consideration of public input require a strong institutional governance base.

e Environmental Sustainability and Waste Management: Functional and flexible governance is
needed to maintain cleanliness, green spaces, and modern waste management.

3.3 Engaging Local Communities and Residents in Governance

Modern governance requires both top-down and bottom-up approaches. Transitioning to a
participatory model in Ismayilli city is important for:

e |ncreasing social responsibility and civic engagement;

e Ensuring public oversight and transparency;

e More accurately determining residents’ needs and priorities;

e Strengthening local identity and community cohesion.

3.4 Effects on Social and Economic Well-Being

Improved governance systems can enhance both social welfare and economic activity:
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e Job creation and support for local entrepreneurship;
e Programs for youth employment and development;
e Reducing development disparities between rural and urban areas.
Effective implementation of these measures depends on coordinated and transparent governance
systems.
4. Ways to Improve Governance Systems in Ismayilli City
The sustainable and modern development of Ismayilli city requires not only socio-economic
strategies but also strong, flexible, and innovative governance systems. Considering current
challenges and development potential, reforms in the following areas are essential:
e Digitalization and technological modernization
e Urban planning and infrastructure improvement
e |ncreasing public participation
e Education and civic awareness
4.1 Implementation of Digital Governance Systems
Digitalization is the cornerstone of modern governance. Reforms in this area can significantly
improve efficiency and transparency.
a) E-Government Services:
* Development of electronic applications, certificates, and service systems;
e Creation of an “e-Ismayilli” portal for online registration and response to applications;
e Use of online feedback and suggestion platforms for residents.
b) Digital Databases and Governance Tools:
¢ Unified electronic databases for residents and households;
e Mapping of city infrastructure through GIS (Geographic Information Systems);
¢ Real-time financial reporting platforms to ensure budget transparency.
c) Application of Smart Technologies:
e “Smart City” initiatives;
* Sensor-based monitoring systems for waste management and water supply.
4.2 Urban Planning and Infrastructure Improvement
Planned infrastructure development is a priority for a functional and sustainable urban
environment.
Modernization of City Infrastructure:
e Renewal of outdated water-sewage, electricity, and gas networks;
e Construction of drainage systems for rain and groundwater;
e Expansion of public spaces such as parks, recreation zones, and playgrounds.

Transportation and Road Infrastructure:

e Replanning city roads to prevent traffic congestion;

e Establishment of safe bicycle lanes and pedestrian crossings;

e Development of integrated transport routes connecting villages and tourist destinations.
Updating Urban Planning Documents:

e The city’s master plan must be revised to meet modern requirements;

e Land use and construction regulations should be transparent, planned, and supportive of
sustainable development.

4.3 Increasing Public Participation

One of the main indicators of democratic and transparent governance is the active participation of
citizens in management processes.

Open Communication Channels:

 Active presence of the Executive Power and Municipality on official websites and social media;
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e Interactive communication with residents through mobile apps, “open door days,” and online
meetings.

Advisory Committees and Local Councils:

e Specialized public committees for youth, women, disabled, and elderly residents;

e Mechanisms for citizen representatives to participate in decision-making through “public
councils.”

Support for Citizen Initiatives:

e Small grants programs at the city level (e.g., for neighborhood improvement or ecological
initiatives);

e Creation of municipal participation funds to support social initiatives.

4.4 Increasing Residents’ Education and Awareness

Improving governance requires not only administrative enhancement but also increasing citizens’
knowledge and skills.

Civic Education Programes:

e Organizing “Active Citizenship School” and “Participation in City Governance” programs;

e Municipal practice programs and simulation sessions for youth.

Informative Events and Seminars:

¢ Educational broadcasts via local TV and social networks;

¢ Professional development programs and training for municipality and Executive Power staff.
Improving Digital Literacy:

e Training courses and instructional materials for online services;

e Seminars on digital skills in schools and public centers.

5. International Experience in Governance Improvement

Many countries have developed successful models for improving city governance. While these
models vary according to social, economic, and geographic conditions, common trends include
digitalization, public participation, transparency, agility, and sustainable development.

This section examines successful governance practices first within Azerbaijan, then internationally,
and finally analyzes how these practices can be adapted to Ismayilli city.

5.1 Successful Urban Governance Practices within Azerbaijan

a) Baku — “ASAN Service” and “ASAN Kommunal” Model:

The ASAN service model is an exemplary practice of providing state services to citizens
transparently, efficiently, and courteously. Specifically, “ASAN Kommunal” centralizes communal
services, demonstrating effective governance.

Suitability for Ismayilli: Inspired by ASAN, a district-level “Ismayilli Public Service Center” can
be created to provide communal, social, and administrative services through a single platform.

b) Ganja and Sheki — Local Municipality Public Projects:

Municipalities in these cities organize neighborhood meetings, open budget hearings, and public
forums, incorporating residents’ suggestions into local development plans.

Suitability for Ismayilli: A project mechanism based on citizen initiatives can be implemented
in Ismayilli, drawing from Ganja and Sheki experiences.

5.2 Successful International Practices

a) Estonia — Digital Government and “e-Residency”:

Estonia has one of the world’s most advanced digital governance systems, with 99% of citizens
accessing state services online. Electronic ID allows nearly full participation in governance.
Suitability for Ismayilli: Implementation of e-municipality, e-budget, and e-application systems
to actively involve residents in governance.

b) Denmark — Public Participation and Local Democracy:

Danish municipalities act as organizers of public participation. Local councils, citizen advisory
groups, and neighborhood forums enable residents to influence urban management.
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Suitability for Ismayilli: Establishment of neighborhood-based councils to ensure residents
participate in decisions about their living areas.

Japan — Community-Based Urban Planning:

In Japanese small cities, development plans are prepared with direct community participation.
Residents’ opinions shape budget priorities and projects, including “safe city,” “green spaces,” and
“elder-friendly infrastructure.”

Suitability for Ismayilli: In nature-rich cities like Ismayilli, eco-friendly planning and green
infrastructure initiatives can be implemented based on Japanese experience.

Canada — Participatory Budgeting:

In many Canadian cities, a portion of the municipal budget is allocated based on public voting.
Residents propose projects and vote to select priority initiatives.

Suitability for Ismayilli: Introduce a “participatory budget initiative” where residents can
propose and vote on budget projects.

5.3 Adapting Practices to Ismayilli

Country / CityPracticeAdaptation for IsmayilliEstoniaDigital governance systemse-municipality
portal, digital applications, budget transparencyDenmarkPublic councils and local
participationNeighborhood councils, resident forumsJapanCommunity-based urban planningEco-
friendly urban planning, development of green zones

5.4 Considerations for Local Adaptation

Adapting international practices to Ismayilli must consider:

e Human and Technical Resources: Strengthening technical and human capacity in local
governance for digital systems;

e Financial Resources: Securing state support and international donor resources for reforms;

e Public Awareness: Informing residents about new governance models and encouraging
participation.

Recommendations and Proposed Reform Directions

e Implementation of Digital Governance Systems:

 Creation of the “e-Ismayilli” portal;

e Digitalization of applications, document circulation, and public service systems;

e Use of online monitoring tools to ensure budget transparency.

e Urban Planning and Infrastructure Modernization:

* Renewal of infrastructure based on the master plan;

e Establishment of sustainable transport systems;

e Implementation of ecological and green city concepts.

e Strengthening Public Participation:

e Organization of neighborhood councils and public forums;

* Implementation of participatory budgeting (residents voting on projects);

e |nteractive engagement through public hearings and surveys.

e Education and Civic Awareness:

e Training and seminars on city governance;

 Public courses to improve digital literacy;

e Municipal practice programs for youth.

e Adapting International Practices:

* Application of Estonian digital governance, Danish public participation, Canadian participatory
budgeting, and Japanese ecological planning models;

e Phased implementation of pilot projects tailored to local conditions.
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Abstract

The article explores the role of information and logistics infrastructure in ensuring the
sustainable development of sacred tourism at the regional level. Sacred tourism, which involves
visits to religious, spiritual, and cultural heritage sites, is becoming a strategic direction for
diversifying regional economies and preserving intangible heritage. The study examines the
interaction between infrastructure systems - digital, transport, and communication and their
impact on the accessibility, safety, and sustainability of sacred destinations. Using the case of the
Mangystau region, the research highlights the importance of digitalization, transport connectivity,
and smart territorial planning as the main drivers of sustainable sacred tourism.
Recommendations are proposed for developing integrated information-logistics systems that
combine technological innovation, cultural preservation, and community engagement.

Keywords: sacred tourism, sustainable development, information infrastructure, logistics
infrastructure, regional development, Kazakhstan, Mangystau, cultural heritage, state and local
management.

Introduction

In the 21st century, tourism has become a major vector for achieving the Sustainable
Development Goals (SDGs), integrating environmental, social, and cultural dimensions. Among the
various branches of tourism, sacred tourism occupies a special place, combining religious
pilgrimage, cultural education, and ecological consciousness. In regions such as Mangystau in
Kazakhstan, sacred sites such as Beket-Ata and Shakpak-Ata mosques are not only spiritual centers
but also hubs of regional identity and economic potential. However, the sustainable functioning
of these destinations largely depends on the quality of information and logistics infrastructure,
which determines accessibility, visitor flow management, and preservation of natural and cultural
environments.

The work is aimed at a comprehensive study and development of a scientifically grounded
model of information and logistics infrastructure as a key factor in the sustainable development
of sacred tourism in the regions of the Republic of Kazakhstan. The relevance of the project is
determined by the need to enhance the efficiency of using the country's sacred heritage to
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strengthen cultural identity, diversify the economy, and create new growth points for regional
development. Despite the significant potential of sacred tourism in Kazakhstan, its development
is currently hindered by a number of problems: fragmented information support, weak
coordination between transport and logistics structures, the absence of a unified digital platform
for managing tourist flows, as well as insufficient integration of sacred routes into regional
sustainable tourism strategies. These factors reduce the investment attractiveness of the territory
and limit Kazakhstan's opportunities to integrate into international tourism and scientific-cultural
networks. The aim of the article is to develop and test a conceptual model of information and
logistics infrastructure that ensures the sustainable functioning of sacred tourism based on the
synergy of economic, cultural, and technological factors. To achieve this goal, it is planned to
conduct comprehensive studies analyzing existing logistics and information systems, mapping
sacred sites, modeling tourist flows, assessing the ecological and socio-cultural sustainability of
routes, as well as developing digital solutions for integrating logistics and data management.

Literature Review

International research in the field of sacred tourism focuses on the themes of sustainable
territorial development, cultural heritage, and the digitalization of tourist services. According to
Rinschede (1992), religious tourism is an important element of socio-cultural identity and requires
the integration of transportation and service systems for effective functioning. Cohen (1998) notes
that sacred tourism can contribute not only to cultural dialogue but also to stimulating the regional
economy through the development of small businesses and services.

Recent studies, such as the research by E. Griffin (2018), emphasize that the digitalization
of sacred tourism through the use of Geographic Information Systems (GIS) and mobile
applications significantly improves the management of tourist flows. In European countries and
Southeast Asia, 'Smart Tourism Routes' models are being actively implemented, allowing for the
synchronization of transport, services, and cultural events (Li et al., 2021).

However, in the global literature there is still insufficient research dedicated to the
systemic integration of logistics and information infrastructure specifically in the context of sacred
tourism. Most studies describe individual aspects — transport accessibility (Becken & Hay, 2007),
digital marketing (Gretzel et al., 2015), cultural heritage management (Timothy & Olsen, 2006) —
but not their interconnection within a unified model of regional sustainable development.

Scholars such as Timothy & Olsen (2006) and Shackley (2001) underline that sacred
tourism requires a delicate balance between access and conservation. According to the UNWTO
(2023), infrastructure development is among the five key factors of sustainable destination
management. In Kazakhstan, the State Program for Tourism Development 2020—-2025 emphasizes
the integration of smart technologies, digital mapping, and multimodal logistics to support
sustainable travel.

In the Republic of Kazakhstan, research on sacred tourism is conducted within the
framework of the cultural program "Rukhani Zhangyru," which focuses on the preservation of
spiritual heritage. Scientific works by B. Sagynov (2019), G. Abylkassimova (2020), A. Kaliullina
(2021), and others view sacred tourism as an important tool for shaping national identity and
developing interregional connections. However, most domestic studies are limited to cultural and
historical-geographical analysis and insufficiently address the economic, managerial, and logistical
aspects of this field.

In the field of logistics and digital infrastructure in Kazakhstan, there are studies on the
development of transport corridors (Zh. Kenzhaliev, 2022) and the implementation of 'smart cities'
(A. Abdrakhmanova, 2021); however, they are not directly linked to tourism-related objectives.
Thus, there is a clear lack of scientific research at the intersection of tourism, logistics, and
digitalization, especially in relation to sacred routes and regional development.
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Research by Brimbetova (2011) and Sarsenbayev (2020) points out that for remote sacred
destinations, information systems such as geospatial platforms, booking apps, and digital
storytelling are as crucial as physical transport routes. This dual infrastructure model supports
both sustainability and visitor experience.

Methodology

The methodological basis of the article is founded on systemic and interdisciplinary
approaches, including elements of economic-mathematical modeling, GIS technologies,
sociological analysis, and strategic management methods. During the implementation of the
project, methods such as field research, expert interviews, surveys of tourism market participants,
spatial data analysis, and assessment of the transport accessibility of sacred sites will be used.

The study employs a systemic and regional approach, analyzing sacred tourism as part of
the regional innovation and cultural ecosystem. The methodology includes:

1. Content analysis of policy documents and scientific literature (2010-2025).
2. Comparative analysis of international best practices (Israel, India, and Turkey).
3. Case study of Mangystau’s sacred tourism network using qualitative field

observations.

The analysis focuses on three dimensions of sustainability: economic viability, cultural
integrity, and environmental responsibility.

Results and Discussion

1. Information Infrastructure

Digital platforms that provide information about sacred sites (virtual tours, GIS maps, QR-
based guides) significantly enhance accessibility and visitor awareness. The development of the
“Smart Tourism Kazakhstan” system and regional mobile apps has enabled data collection for
managing tourist flows and reducing environmental pressure on sacred landscapes.

2. Logistics Infrastructure

Efficient transport corridors—highways, port access via Aktau, and improved rural roads
facilitate year-round mobility. Integration of transport planning with pilgrimage routes supports
the “green corridor” concept, ensuring safe and eco-friendly access to sacred destinations.

3. Integration and Governance

A sustainable sacred tourism model requires coordination between religious organizations,
local authorities, tour operators, and digital service providers. Public—private partnerships (PPP)
are essential to financing logistics nodes, eco-lodging, and digital content creation.

4. Challenges

The main constraints include:

. Fragmented data and lack of unified digital platforms;

. Limited transport connectivity to remote shrines;

. Weak environmental monitoring and low awareness among visitors;

. Insufficient professional training in sustainable destination management.

The implementation of the project will ensure the systemic development of sacred tourism
as an important element of the regional knowledge economy, creating a synergistic effect
between cultural heritage, logistics, digital technologies, and management. The results obtained
will have significant scientific and practical potential: From a scientific perspective - in the
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formation of a new theoretical and methodological basis for sustainable tourism; From a practical
perspective - in the development of tools that contribute to the diversification of regional
economies, increased employment, and the development of small and medium-sized businesses
in the tourism sector.

The project's contribution to the scientific, technical, and human resource potential lies in
training young researchers and specialists proficient in modern data analysis methods, logistics
planning, and digital modeling. This will enhance the competitiveness of Kazakhstan's scientific
organizations and ensure their integration into international research consortia addressing
sustainable tourism and cultural heritage management issues.

The practical significance of the project lies in the possibility of implementing its results in
the activities of government bodies, tourism companies, and educational institutions, as well as
their applicability in the development of regional tourism strategies and digital maps of logistics
infrastructure. The project has a high potential for commercialization and scaling, which aligns
with the strategic priorities of scientific, technological, and socio-economic development of the
Republic of Kazakhstan.

Recommendations

1. Develop a unified regional digital platform for sacred tourism with integrated
mapping, booking, and cultural content.

2. Modernize transport corridors connecting sacred sites to major hubs (Aktau,
Zhanaozen, Beyneu).

3. Adopt green logistics standards, including electric buses, solar-powered rest zones,
and waste management facilities.

4, Strengthen local capacity through training programs in sustainable tourism
management and digital literacy.

5. Establish an “Information-Logistics Hub for Sacred Tourism” within the regional

development strategy, linking culture, innovation, and transport.

Conclusion

Information and logistics infrastructure acts as a critical factor in achieving the sustainable
development of sacred tourism in Kazakhstan’s regions. The integration of digital technologies
with eco-friendly logistics contributes to balancing economic benefits and cultural preservation.
For Mangystau, where sacred geography intertwines with the desert and sea landscapes of the
Caspian region, this approach can transform the territory into a model of eco-spiritual tourism,
enhancing both regional resilience and global attractiveness.

The expected outcomes of the project have the potential for widespread application at the
national level and could become part of international research initiatives on sustainable tourism,
strengthening Kazakhstan's position as a scientifically active and innovative participant in the
global scientific community.
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Abstract

This paper explores the role of environmental audit in the development of blue tourism as
a driver of sustainable coastal management and ESG (Environmental, Social, and Governance)
transformation in Kazakhstan. The study emphasizes the importance of blue economy principles,
environmental accountability, and innovative management instruments for coastal zones of the
Caspian Sea, particularly in Mangystau Region. Through a combination of theoretical
generalization, case analysis, and policy evaluation, the article proposes a framework integrating
environmental audit tools into the ESG ecosystem of Kazakhstan’s tourism and coastal
development sectors. The results demonstrate that environmental auditing can serve as a catalyst
for sustainability, resilience, and competitiveness in regional tourism economies.

Keywords: Blue economy, environmental audit, ESG, sustainable development, blue
tourism, coastal management, Kazakhstan, innovation policy, Caspian Sea.

Introduction

The global transition toward sustainable economic systems has positioned environmental
auditing as an essential instrument for measuring and improving ecological performance. In
coastal and maritime contexts, environmental audit mechanisms play a pivotal role in evaluating
tourism’s environmental footprint and guiding policy interventions. Kazakhstan’s coastal areas,
especially along the Caspian Sea, hold untapped potential for the development of blue tourism—
maritime recreation, yacht and cruise tourism, ecotourism, and coastal cultural tourism.

However, the environmental sensitivity of these ecosystems necessitates innovative
governance approaches that balance economic aspirations with ecological sustainability. This
study argues that environmental audit, when integrated within the ESG (Environmental, Social,
and Governance) framework, can serve as an effective tool for steering blue tourism development
toward a sustainable and innovation-driven future.

Theoretical Background

Blue Economy and Tourism

The concept of the blue economy emphasizes the sustainable use of ocean and coastal
resources for economic growth, improved livelihoods, and job creation, while preserving the
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health of marine ecosystems. Blue tourism represents a vital component of this economy,
encompassing water-based recreational activities, coastal infrastructure, and marine
environmental stewardship. Scholars such as Pauli (2017) and UNEP (2020) highlight that the blue
economy is both an ecological and economic paradigm, demanding responsible governance and
technological innovation.

ESG Economy and Environmental Audit

The ESG framework extends the notion of corporate responsibility beyond profit to include
environmental integrity, social inclusion, and governance ethics. Environmental audit, as defined
by the International Organization for Standardization (ISO 14001), is a systematic, documented,
periodic process to assess environmental management practices. Integrating audit systems into
blue tourism ensures transparent monitoring, waste reduction, and compliance with sustainability
criteria, which are fundamental pillars of the ESG economy.

Relevance for Kazakhstan

Kazakhstan’s strategic location on the Caspian Sea provides significant opportunities for
sustainable coastal tourism. Yet, the environmental challenges—pollution, biodiversity loss, and
industrial pressures—necessitate advanced regulatory and monitoring instruments.
Environmental audit offers a structured method for assessing the ecological impact of tourism
infrastructure and promoting responsible innovation in the coastal economy.

Methodology
The study employs a qualitative analytical method combining:
. Literature review on ESG frameworks, blue economy, and environmental
audit practices;
. Case analysis of coastal tourism development in the Mangystau region;
. Comparative assessment of international best practices (Norway, Finland,
and the UAE);
. Expert interviews with environmental and tourism specialists (secondary
data from national reports).

The methodological approach is grounded in the ecosystem management and innovation
governance paradigms, emphasizing system interconnections and stakeholder participation.

Results and Discussion

Environmental Audit as an Innovation Mechanism

Environmental auditing functions not merely as a control tool but as a stimulus for
innovation. It encourages enterprises to adopt cleaner technologies, digital monitoring systemes,
and circular economy practices. In blue tourism, such audits can guide the introduction of green
port technologies, eco-friendly yachts, and zero-emission transport systems along the Caspian
coast.

ESG Integration in Coastal Tourism

Integrating ESG principles into coastal tourism management requires a reorientation of
investment strategies toward sustainability performance metrics. Environmental audits provide
measurable data for investors, allowing the identification of sustainable tourism ventures.
Governance transparency—an ESG cornerstone—can be achieved through open data reporting
and stakeholder engagement in audit processes.
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Case Study: Mangystau Region

The Mangystau region, with Aktau as its administrative center, exemplifies both the
challenges and opportunities of ESG-driven blue tourism. The region’s fragile marine ecosystem
and growing industrial base necessitate an environmental audit framework that combines
preventive monitoring with adaptive management. Implementing such systems could reduce
water pollution, manage waste from maritime recreation, and enhance biodiversity protection.

Technological and Institutional Innovations

Recent advancements in remote sensing, blockchain-based ESG reporting, and Al-driven
environmental analytics have revolutionized the audit process. Kazakhstan’s digital transformation
initiatives can leverage these technologies to enhance audit accuracy, transparency, and citizen
participation. Institutionally, the establishment of a National Center for Blue Economy and
Environmental Auditing is proposed to coordinate ESG and tourism development initiatives.

Policy Implications

Governance and Regulation

Environmental audits should be integrated into the licensing and certification of tourism
enterprises. Regulatory frameworks must mandate annual environmental reporting aligned with
ESG criteria. The Ministry of Ecology and Natural Resources of Kazakhstan can play a leading role
by establishing national guidelines for blue tourism audits.

Investment and Finance

ESG-compliant investment instruments—such as green bonds and impact funds—can
incentivize eco-innovations in the tourism sector. Environmental audits provide the accountability
structure that investors demand, thus reducing financial risks associated with environmental
degradation.

Community Engagement

Sustainable coastal development requires inclusive participation. Environmental audits
should incorporate local community monitoring systems, citizen science initiatives, and
educational campaigns promoting blue economy literacy.

Challenges and Limitations

Despite its potential, environmental auditing faces obstacles in Kazakhstan, including
insufficient data infrastructure, lack of trained specialists, and limited awareness among private
tourism operators. Institutional fragmentation between environmental and tourism agencies also
hinders comprehensive audit implementation. Addressing these barriers requires coordinated
intersectoral governance and academic capacity building.

Recommendations

1. Develop national ESG guidelines for blue tourism and coastal enterprises.

2. Establish a digital environmental audit platform for data collection and
public access.

3. Introduce university programs on blue economy management and
environmental auditing.

4, Promote international cooperation with Caspian littoral states for joint
monitoring.

5. Support public-private partnerships (PPPs) to implement sustainable

tourism infrastructure.
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Conclusion

The environmental audit of blue tourism represents a transformative instrument in
Kazakhstan’s journey toward an ESG-oriented economy and sustainable coastal development. It
ensures transparency, accountability, and innovation in managing marine resources. As global
paradigms shift toward low-carbon and inclusive growth, integrating environmental auditing into
blue tourism policy and practice will enhance Kazakhstan’s environmental reputation and
economic competitiveness in the Caspian region.
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Ka3aKCTaHaafbl MHBECTULMABIK CaAcaT
YKOHE OHbIH 9/1eYMETTIK-3KOHOMMKA/bIK,
acepi

Macabaesa A.M
KoHaeB YHUBEPCUTETI, SKOHOMMKA Fbl/IbIMAAPbIHbIH, MarucTpi, afa OKbITYLLbI

UcynxkaHos A.A.
«Kapbi» binim 6epy baraapaamachiHbiH, 3 Kypc 6inim anywbichbl

Kasipri »kahaHaaHy KafaaibiHA@ YATTbIK 3KOHOMMKaHbIH, TYPaKTbl AaMybl MeH 6acekere
KabineTTiniriH KamTamachI3 eTyie MHBECTULUMANbIK CanacaTTblH OpPHbI epeklle. VIHBecTMuma — TeK
KamuTan Kyl faHa emec, O/ XaHa TeXHONOrMANapAbl €Hri3y, XYMbIC OpbIHAAPbIH ally, eHAipic
TUIMAINITIH apTTbIPY MOHEe Xa/bIKTbIH, 9/1-ayKaTblH KeTepy TeTiri 6onbin Tabblnagpl. KasakcTaH
TOyenci3fjik anfaHHaH 6epi MHBECTUUMA TapTyAbl CTPATEMMANbLIK BAaCbIMAbIK PeTiHAe KapacTbipbin
Keneg,.

2025 *binfbl 8 KbipKynekTe KasakcTaH PecnybamkacbiHbiH, Mpe3naeHTi Kacbim-HKomapT
TokaeB KaszaKCTaH XxasiKblHa Aactypni ongayblH apuanan, engiH angafbl Kblagapdafbl
cTpaTernsanbik Aamy 6afbiTbiH aKbiHAaAbl. onaayabiH Herisri e3eri — undbpaaHabIpy, *KacaHabl
NHTENNEKTTI AaMbITy, XanblKkapanblk Oacekere KabiNeTTiNIKTI apTTbipy »KOHE WHBECTULMANbIK,
canacaTTbl Tyberenni »aHrblpTy 601abI.

ONemMaik 3KOHOMMKaHbIH, XahaHaaHy Ke3eHiH[e MHBECTUUMA Ke3 KeJireH MEM/EKETTIH,
[AaMy KapKblHbl MEH 9/18YMETTIK TYPaKTbI/IbIFbIHbIH, 6aCTbl KeniniHe anHanfaHbl benrini. KasakcraH
YWiH Ae MHBECTUUMANbIK CaAcaTTblH, TUIMAININ — OHAIPICTIK CEeKTopAblH aHFblpyblHA, *KaHa
TEXHONOTMANAPAbl EHridyre, eHOeK HapblfblH AaMbITyFa M3HE Xa blKTblH TYPMbIC CanacbliH
apTTbipyFfa Tikenemn acep eteq,.

Mpe3naeHT KongaybiHAa anTbiNFaHaan, KasakCTaHHbIH, Ka3ipri MHBECTULMANDIK KYMWECI
MKETKINIKTI  geHrenge Tvimai emec, KebiHe WMKI3aTTbIK cekTopfa bOafbiTTanfaH. OcbiFaH
HannaHbICTbl }aHa MHBECTULMANBIK MOAESb KYPY, OHbl YKIMET neH MNpeMbep-MUHUCTP AeHreriHae
YMNECTipy — YaKbIT Tanabsl.

byn MmaKanaga KasaKcTaHHbIH, Kasipri MHBecTMUMs TapTy Toxipubeci, [Mpe3naeHT
*onpayblHA@ alTbiNFaH }KaHa OafbITTap KaHe 01apAblH, 21€YMETTIK-9KOHOMMKA/bIK MaHbl3bl ¥KaH-
aKTbl TangaHaapl.

KasakcTaH MHBECTMUMANBIK axyaibl KaKkcapTy yuwiH GipkaTap lwapanap Kabblnaaabl.
«MHBECTMUMANAP Typanbl» 3aHfa CalMKecC WeTeNdik MHBECTOPAapFa CablKTbIK KaHe KedeHAiK
XeHinaiktep bepineni. Congan-aKk, «AcTaHa» Xa/blKapaablK Kapbl opTaabiFbl (AXKO) Kypblabin,
afblIWbIH KYKbIFbl HETI3iHAE XKYMbIC ICTEMTIH apHaMbl OPUCAMKLMA Kacanapl.

Enimisge 13 apHalibl 3KOHOMUKabIK almak, (ADA) »ymblic ictenai. Onap WeTenaik »KaHe
OTaH/AbIK, MHBECTOPIapFa UHPPAKYPbIIbIM, KEHINAETIITeH CanblK PEXMMI MeH AalblH 6HAiPICTIK
anaH ycbiHagbl. Mbicanbl, «AcTaHa — KaHa Kana» ADA, «Xoproc — LUbIFbIC KaKMacbl» »KaHe
«OHTYCTIK» TOKbIMa KNacTepi MHBECTMLMA TapTyAa alpblKLIa pes aTKapbIin OTbIp.

NHBECTUUMANBIK CaACaT — MEMEKETTIH YATTbIK 3KOHOMMWKafa, OHblH, Cafajapbl MeH
aMMaKTapblHa MHBECTUUMA TapTy, TWIMAI NandanaHy »KaHe KOpfay MKeHiHAeri ic-lapanap
MUbIHTbIFbI. Ka3aKCcTaHaa MHBECTULMANBIK cancaT eki bafbITTa »Ky3ere acajbl:

1. lwKi nHBecTMUMANAp — YATTbIK KOMMaHWANAP, KEeKe Kacinkepnep meH OaHKTepaiH,
3KOHOMMKaHbI Kap*KblAaHabIpybl.
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2. CbIpTKbl MHBECTMLMANEP — LWWETENAIK KannTaa MeH XaNblKapasiblK KapKbl YbIMAAPbIHbIH,
NHBECTULMANAPDI.

KasaKkcTaH aKOHOMMKAChI WKKI3aTKa Tayenai 6onfaHablKTaH, MHHOBAUMANbIK DafbITTafbl
»obanapapl Kongay MaHbi3abl.  «Lndpnbik  KasakctaH» 6argapsiamachl, MHOYCTPUAbIK-
MHHOBALMA/BIK AaMy cTpaTermacsl aacbiHaa IT, BUOTEXHONOMMSA, Kacbkl/l SHEPreTMKa canaapbliHa
MHBECTULMA TapPTy KO34ENTEH.

NMHBECTULUMANBIK  KbI3BMET YLIH afblMabl Kafdannap KanabiNTacTbipy VYWiH MblHa
macenenepai Koafa any Kepek:

- CafblK KYMECiH, aMopTU3aUMANbIK aydapbiMaapdbl NarganaHy »KoHe amopTu3aumssbl
ecenTey MeXaHM3MIH XeTinaipy;

- UHBECTULMANDBIK KbI3MET CyDbeKTiIepiHe apHalbl Canblk pexxumaepid benri-ney;

- NHBECTOPNAaPAbIH MyAdeNepiH KopFay;

- WHBECTMUMANLIK KbI3MET cybbeKTinepiHe xepai, 6acka aa Tabufn pecypc-Tapabl
naraanaHy *KeHingikrepid bepy;

- UHBECTULMANDBIK KbI3MET CyObEKTINIepiHE PENTUHT BTKI3ETIH XXaHe PeUTUHITIK baranapabl
apUANanTbiH akNapaTTbiK-CapanTama opTa/iblKTapblH KypY *KaHe AaMbITy;

- MOHOMOIMAFA KAPCbl Wapanapapl Kabbinaay;

- HecueneHaipyai *ysere acoblpyaa Keningepai KonaaHy MyMKIHAITIH KeHEeNTY;

- UHBECTULMANDIK KbI3MET CyObeKTiNepiHiH MEeHLLIKTI MHBECTULMANBIK KOPAap-Abl KypbliHa
MYMKIHAiK *acay;

- MHONALMA KapKbIHbIHA BalNaHbICTbl HEri3ri Kopaapabl KanTa bafanayapl *Kyprisy.

KeneweKkte Konamibl WMHBECTULMANbIK OenceHaiNikTi KywenTy YWiH Keneci Wapanap
YCbIHbIAAbI:

- weten odupmanapbimeH 6GipikkeH Xobanapapl AaMblHAQY KoHE »Ky3ere acbl-pyabl
ynnecTipy;

- JaMblfaH enjep YKIMeTTepiMeH MaKcaTTbl 3aMMAap KaHe Xa/iblkapasiblK Kap-*KblablK,
ybiMaapmeH Oipre cayaa-aKOHOMMKaNbIK DalnaHbicTap Oafaapnamanapbl »KaHe Xobanapbl
WeHbepiHae eHAIpYLWi XaHe eHAeYLWi eHepPKaCiNTiH, 6acbiIMAbIKTbI CaflanapbliHa MHBECTULMA TapTy
HOMbIHLIA }KYMbICTAPAbl KaNFacTbIpy;

- Heri3ri KanuTanabl MHBECTUUMANAYFa DarblTTanfaH TabbICTbIH, Bip BeniriH canbik canyaaH
6ocary.

MHBECTUUMANBIK canacaTTbliH, Heri3ri 6afbliTTapbiHbiH  Bipi — Kefik, sHepreTmka aHe
TENEKOMMYHUKaUMA  cananapbiH  AambiTy.  «Hypabl  »on»  bafgapnamachl  LieHbepiHae
aBTOXKONAAP, TEMIPIKO/ KOHE ayexkamnap *KaHapTblabiN, XajAblKapanblK TPaAH3UTTIK A2A1i34ep
CanbliHAbI.

onemaik Toxipnbe KepceTKeHiHAeW Keneci »Kafgavnapibl KamTamacbi3  eTeTiH
MHBECTMLMANAP MHBECTULMANAYAbIH 6AaCbiIMAbINbIKTbI asnapbl 60biN Tabblnaabl:

1) »keke BU3HeC yWiH TapTbiMabl emec, bipak engiH, YATTbiH, SKOHOMUKAHbIH, SKONOTUSA/bIK,
YKOHEe a3blK-TY/IKTIK Kayinci3airiH KamTamachbi3 eTy;

2) ynfaimanbl yaarbl eHAIPIC YWiH XaHe engiH, TYPFbIHAAPbIHbIH OMIpAiK ic-apeKeTi yuiH
(Mbicanbl, LapyalbiablK MHOPAKYPbIIbIMbIHBIH, Cananapbl: TPAHCMOPT, SHEPreTuKa, CyMeH
KamTamacbi3 eTy, 6alinaHbIC XaHe T.6.) Konalabl }Kafaanap Kacay;

3) XeKe KanutanabiH MOBUAbAINIMIH KeTepy OHbIH, NOTEHUMANAbl MYMKIHAIK-TEPIH KEHENTY,
KOCINKEPiK ICKePIKTI *KYPri3y VLLiH TEXHMKANbIK, YMbIMAbIK }KaHEe 3KOHOMMUKabIK *KaFaannap;

4) 6onallakka Y/JKeH a/eyMEeTTIK-9KOHOMUKA/bIK TUIMAINIKTI Keneci WMHBECTU-UmManap
bIHTaNaHAbIPAAb! - KOP KYPYLbl Cananap: KypblabiC, KypblabiC MaTepuanaap eHepKkacibi, metan
WbIFapy, TEXHONOMMANBIK Kypan-KabablKTap.

5) canbiMaapablH Te3 e3iH-63i eTeyLWiniri }kaHe COHbIMeH bip me3eTTe TyMiHaec
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cananapaplH, eHAIPICTIH AaMyblH Herizaenai (Mbicanbl, TYPFbIH Y1 KYPbIAbIChI, aybia WapyaLlbiabiK,
eHIMIEepiH KanTa eHaey).

6) oneyMeTTiK Kopfay *KoHe aflaM a/-ayKaTblH JaMbITy (2/1€YMEeTTiK KaMCbI3-AaHabIpy,
CaKTaHAbIpy, AeHCayNblK cakTay, binim, Kaapnapabl AabiHAAY, FbIbIM).

Tepic TeHAEHUMAOAH KYTbIbIMN XaHe Typa WeTen MHBECTULMANAPbLIHBIH BCYIHe KO XKEeTKi3y
YWIiH WeTen WMHBECTUUMANAPbIH biHTaNaHAbIpy OOMbIHIIA KelweHai MemnekeTTik barfgapsiama
nanbiHaanapl. Leten TaxipmbeciH ecenke ana oTblipbIN OCbl OafbITTasbl Ka3zaKCTaH YLiH eHyi KaxeT
lapanap:

- KbI3MET eTylli WeTen MHBEeCTOPAapbl YLWiH KeHiNaiktep meH npedepeHumnsnap Kymecit
eKe cananap MeH aliMaKkTapAa Kypy (Keke »Kafaanaa eHim 6eny mexaHU3MIiH LbIHAAY KaHe
HaKTbl YKYMbIC iCTeYLLi epKiH SKOHOMMKabIK alMaKTap Kypy);

- KeprinikTi BUNik NeH WapyallblablK CybbeKTiiep apacbiHaa MEHLWIKTI HAKTbl alikbIH beny;

- TYPaKTbl 3KOHOMMKAbIK *KaHE CbIPTKbl Cayda 3aHHaMacCblH KYPY, KOHLECCUA XKaHE eHIMA)
H6eny boMbiHWa HOPMaTMBTI Ba3aHbl KOca anfaHaa;

- CanblK ayblpTNanblfblH TOMEHAETY MEH CaJiblK KYPbl/bIMbIH OHAMAATY;

- JKepre XeKke MeHLWIiK eHrisy;

- WeTen MHBECTULMANAPLIH CaKTaHAbIPDY MEXaHM3MAOEPIH KYPY;

CoHbIMeH, KopbiTa Kene KaszakcTaH PecnybamKacbiHAaFbl MHBECTULMANBIK KbI3MET Aamy
caTbiCblHAA. MIHBeCTUUMANAY YLWIH ilKi pecypcTapabl AaMbiTy KaXKeT, OHbIH, illiHAe 3eMHeTaKpl
KaparkaTTapbl, CaKTaHAbIPY Hapblfbl, MHBECTULMAMBIK KOPAAP KapaxKaTTapbl Kbl3MEeTiH KeHeWTy
6onbin Tabbinaapl. An MemnekeT TapanbiHaH Aep Ke3iHAe OaKplnay, Kafafanay MeH HapbiK
@3repicTepiH eckepe OTbIPbIN HOPMATMBTIK 6a3aHbl KyLEWTy, KeTinaipy MeH WMHBecTuumanap
afbIMbIH bIHTaNaHAbIPYy BOMbIHLIA LWapanap *KyMmeciH icke acbipy.

NHBECTULMNA TapTY TEK SKOHOMMKA/bIK EMEC, 91eYMETTIK TYPFblAaH Aa OH, biKNan eTeai:

- KaHa XKyMbIC OpblHAAPbI alblAaabl. Mbicanbl, WeTenaik MHBECTOPAAPAbIH KaTblCybIMeH
CaNblHFaH 3aybITTap MeH GabpuKanap MbiHAaFaH aAaMabl XKYMbICNEH KaMTbIM OTbIP.

- Kaap naapnay »kaHe 6inim bepy aamuabl. IHBecTopnap e3 obanapblHa MamaHAapAbl
OKbITYyFa Kap:kbl benesi, AyanbAbl OKbITY XYMeCi KeHiHeH eHrisinea;.

- XanblKTblH, 91-ayKaTbl apTadpbl. YMbICCbI3AbIKTbIH, TOMeHAeYyi MeH TabbICTbiH, ecyi
XaNbIKTbIH 2/1€YMETTIK KafalblH KaKkcapTadbl.

- ONIeyMeTTIK MHPPaKypbiabiM Aamuabl. [leHcaynblk caKkTay, MIAEHUET aHe crnopT
cananapbliHa MHBECTMLMA CaNy XanblKTbIH 6Mip canacblH KeTepeai.

- WHBecTnumAa TapTy KasaKkcTaH 3KOHOMMKACbIHbIH, ©cyiHe cepniH bepai.

- KI© Kenemi TypaKTbl ecin keneni. NHBeCcTMUMANAPAbIH, apKacbliHOAa 6HEPKICIN, aybin
LIaPYaLLbINbIFbl }KaHE KbI3MEeT KepCEeTy canasiapbl KapKblHAbI Aamyaa.

- DJKCMopTTbIK aneyeT apTadbl. WeTenaik kKanuTtan »kaHa eHimaepai eHAipyre MyMKiHAIK
Hepin, xanblKapanblk HAPbIKKA LWbIFYAbl }KeHinaeTea,.

- WMHHOBAUMANbIK, 6HIMAep Wbifapy. WHBECTUUMANAP  KOFapbl  TEXHOMOTUAbIK,
eHAipicTepAi AaMbITyFa KaFaan »Kacanapl.

- Kapbl TypaKTblablFbl KamTamacbi3 eTinedi. LeTengik MHBeCTMUMANAPAbIH, afbiMbl
VATTbIK BaAtOTa TYPAKTbINbIFbIHA OH, bIKNal eTea.

NHBECTULMANBIK CancaTTblH XETICTIKTepiMeH KaTap, bipkaTap macenenep ae b6ap:

- 3aHHaManbIK KaHe aKIMLWINIK Kegeprinep;

- LUuMKIi3aTTbIK eMec CEKTOPFa MHBECTMUMA TapTYAblH KETKINIKCI3Airi;

- AAMaKTap apacbiHAa MHBECTULUMANBIK TEHCI3AIK;

- KagpnapabiH *KeTicneywiniri.

- byn macenenepai wewy yuwiH:

- CanblK KaHe KedeH KYMeciH oAaH api XKeHinaety;

- llafbIH XXaHe opTa BU3HECTI Konaay TeTIKTEPIH KEHENTY;
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- AMaKTbIK gamy bafaapnamanapbiH TUIMAj iCKe acblpy;

- Kacibu kagp gaspnay canacbiH apTTbipy KarkeT.

Ka3zakCTaHaafbl MHBECTULUMANDBIK CaAcaT — YATTbIK SKOHOMMKAHbIH, TYPaKTbl AaMybl MeEH
SNeyMeTTIK 9/1-ayKaTTbl KeTepyadiH MaHbI34bl Kypasbl. MIHBeCTUUMA TapTy apKblabl MEMAEKET
OHAIPICTIK 2neyeTiH KyWwenTin, MHOPaKypbiAbIMAbl AAMbITbIMN, aHa TEXHONOTMANAPAbl EHri3in
oTbIp.

Anparbl yakpliTTa KasakcTaH ywiH 6acTbl MiHAET — WEeTeNdiK MHBECTULMAMEH KaTap, iLKi
MHBECTMUMANAPAbl Aa bIHTaNAHAbIPY, LWWKI3aTTbIK emec ceKkTopfa Oacbimablik Oepy KoHe
MHHOBALUMANBIK *Kobanapabl KapKbliaHablipy. byn engiH aKOHOMMKa/bIK 6CiMiH KaMTamachI3 eTin
KaHa KOMMal, 9neyMeTTiK TYPaKTbI/IbIKTbIH, Kenini 6oamak.

Ka3akCTaHaafbl MHBECTUUMANBIK CancaT — efdiH 91eyMETTIK-9KOHOMMUKA/IbIK AaMYbIHbIH,
H6acTbl KO3faylbl Kyli. VMHBECTULMA TapTy apKbl/ibl MEMIEKET KaHa OHAIPICTEPAi iCKe KOoCbIm,
MHHOBALMANBIK Xobanapabl AaMbITbiM, XaAblKTblH TYPMbIC XKafAanblH aKCcapTyFa KON KeTKizyae.
Anpgafbl KeseHAe WeTenaik KanuTaaMeH KaTtap, iWKi MHBeCTMUMANapAbl bIHTAaNaHAbIPY, LWAFbIH
YoHe opTa BU3HEeCTi Konaay MaHbi3Abl Pes aTKapadbl.
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Annotation: In this scientific and analytical work, the indicators of incidence and mortality
from cervical cancer, breast cancer and colorectal cancer in the regions of our country are
considered. The screening methods currently used and the results of this preventive survey of the
population are described in detail. Detailed step-by-step algorithms are presented, and the
principles of organization and diagnostic capabilities of the screening program for the active
detection of these nosological forms of malignant neoplasms in clinically asymptomatic individuals
are reflected.

Key words: oncological screening, primary care, cervical cancer, breast cancer, colorectal
cancer, epidemiology, incidence, mortality, Pap test, smear for oncocytology, ultrasound
examination, mammography, hemocult test, fecal occult blood test - FOBT, total colonoscopy.

Today, one of the most important postulates of the oncology service continues to be the
early diagnosis of malignant tumors. The purpose of screening is to identify asymptomatic
(preclinical) cancer or precancerous conditions in an otherwise healthy target population. In this
case, screening plays a leading role in secondary cancer prevention. The key concept of cancer
screening is to identify pathology at a stage of development when the effectiveness of treatment
is maximum and the prognosis is most favorable. When precancerous diseases are detected during
screening, secondary prevention methods allow to prevent the transition of the initial pathological
state to cancer. In this case, the main conditions for screening are the presence of trained
personnel and a standard approach to identifying the trait being studied and evaluating the
results. The methods used must be sufficiently simple, reliable and reproducible, as well as have
sufficient sensitivity and high specificity [1-3].

Screening plays an important role in improving early diagnosis and treatment outcomes.
According to the Guide to Cancer Early Diagnosis by llbawi A. et al. [4], screening aims to detect
unrecognized cancer or its prior lesions in a typically healthy, asymptomatic population through
tests or other procedures that can be applied quickly and are widely available to the target
population. In screening, the target population is assessed for unrecognized cancer or precancer,
and most people tested will not be diagnosed with the disease. Screening should be seen as a
process and not as the performance of a specific test, examination, or procedure. The screening
process includes a system of informing and inviting the target population to participate;
administering the screening test; following-up with test results and referral for further testing
among those with abnormal test results; ensuring timely pathologic diagnosis, staging and access
to effective treatment with routine evaluation to improve the process. A screening program
encompasses the process from invitation to treatment and requires planning, coordination and
monitoring and evaluation.

To date, the republican oncological screening program includes three nosological forms of
malignant neoplasms - cervical cancer (CC), breast cancer (BC), colorectal cancer (CRC). Let's
consider the current epidemiological indicators, methodology and results of cancer screening in
our country.

CC in the structure of all malignant tumors of both sexes of the population in 2022 took
6th place with a share of 5.51% (2021 - 4th place, 5.54%), in women - stable 2nd place - 9.7%
(9.7%) [5].

The incidence rate per 100 thousand population increased from 9.4 to 9.92. In 10 regions
of the republic, the incidence rate is higher than the national average: Pavlodar - 17.2 per 100
thousand people (2021 — 16.7) —the highest level, East Kazakhstan —14.3 (10.8), North Kazakhstan
—14.3 (10.2), Atyrau —13.2 (13.8), Zhetysu - 11.7, Karaganda - 11.7 (12.0), Abay - 11.1, Akmola -
11.1(11.9), Mangistau - 11.1 (9.7), Kostanay - 10.8 (10.6) regions.

Low incidence rates in Zhambyl region - 5.8 per 100 thousand population (5.7), Turkestan
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region - 6.1 (5.2), Aktobe region - 8.3 (11.6), Kyzylorda region - 8.5 (8.2) areas.

CC in the structure of causes of death from malignant tumors of the population of both
sexes in 2022 rose from 9th to 8th position, with a share of 4.6% (2021 - 4.3%), mortality from CC
is stable at 3.1 per 100 thousand population (3.1).

The mortality rate from CC in 10 regions is higher than the national average: Akmola - 4.2
per 100 thousand population (2021 - 3.1) - maximum level, West Kazakhstan - 4.1 (4.8), Pavlodar
- 3.8 (5.6), Almaty — 3.7 (2.5), Zhetysu — 3.7, Atyrau — 3.4 (4.0), East Kazakhstan — 3.3 (3.8),
Karaganda - 3.2 (4.7), Kostanay - 3.2 (2.4) regions and Almaty city - 3.4 (2.9).

Below the national average, mortality was recorded in Abay region, cities Astana,
Shymkent - 2.9 per 100 thousand population, Mangistau - 2.8 (3.0), Turkestan - 2.3 (2.2), Aktobe
- 2.2 (3.0), North - Kazakhstan - 2.0 (2.6), Kyzylorda regions - 1.7 (3.5) - the best result [5].

In 12 regions, a 100% level of morphological verification of the diagnosis was ensured, the
lowest or worst indicator for the third year was in the Kyzylorda region - 94.3%, below the national
average indicators in Akmola - 98.8%, Atyrau - 98.9%, Kostanay - 98, 9%, Mangistau - 97.6%,
Pavlodar - 96.6%, regions and Almaty city - 98.5%;

In a number of regions, the frequency of diagnosis of stage I-Il CC was below the national
average (88.1%) - in Akmola - 76.2% (2021 - 73.6%) - the worst result in the country, in Karaganda
- 77, 2%, Zhetysu - 82.9%, Abay - 83.8%, Kostanay - 84.3%, Aktobe - 85.5%, West Kazakhstan -
85.7%, Pavlodar - 81.3%, while that in the Atyrau region - 100.0% result.

The proportion of stage IV CC is higher than the national average (2.7%) in the following
regions: the worst result is in Zhetysu (6.1%), above the national average in Karaganda - 5.1%
(2021 - 5.6%), Akmola - 4.8% (2.3%), Kostanay - 4.5% (4.4%), North Kazakhstan - 3.9% (7.4%),
Almaty - 3.7 % (5.1%), Zhambyl - 2.9% (0.0) regions, cities Almaty — 3.6% (1.8%) and Shymkent —
3.8% (5.9%). The lowest neglect is in the East Kazakhstan region - 1.0% (0.7%).

Late diagnosis rates (llI-1V stages) for CC are above the national average - 11.9% (15.4% in
2021) were noted in Akmola - 23.8% (2021 - 26.4%) - worst result, Karaganda - 22.8% (35.2%),
Pavlodar - 18.8% (20.8%), Zhetysu - 17.1% (24.2%), Abay - 16.2% ( 12.8%), Kostanay - 14.6%
(15.6%), Aktobe - 14.5% (9.6%), West Kazakhstan - 14.3% (32.4%) regions. The lowest neglect is in
the Mangistau region - 6.0% (20.8%).

Across the country, the five-year survival rate of patients with CC registered in 2018 was
59.9% in 2022, with a decrease from the level of 2021 (67.5% for those registered in 2017), and
with a significant range in by region, from the maximum — 72.9% (2021 — 70.7%) in the North
Kazakhstan region, to the minimum — 34.9% (64.4%) in the Atyrau region [5].

CC screening is a periodic, comprehensive examination of women of a certain age group
as part of a special medical program to prevent and reduce incidence and mortality from CC.

Type of screening - population. The purpose of screening is to identify pre-invasive diseases
of the cervix with subsequent recovery. The screening method is a cytological examination of a
smear for oncocytology from the cervix (traditional and liquid cytology). Coloring according to the
"Papanicolaou test" (Pap test). Interval - 1 time in 4 years. Target group: women aged 30-70 years
who are not registered in the dispensary for CC. The expected results are a decrease in incidence
and mortality from CC.

Screening steps:

1) Preparatory - formation of target groups, information support and invitation to
screening. The preparatory stage is carried out by the nurses of the primary health care
organization responsible for preventive measures and includes: annual compilation of a list of
women subject to screening in the coming year by November 15 of the current year, followed by
monthly correction; informing target groups of the female population about the need for
screening; screening invitation; ensure timely screening.

2) Screening - filling out a statistical card of a preventive medical examination (screening)
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of an outpatient (form 025-08/y), a register of patients subject to cytological screening and taking
material for cytological examination from the cervix. The screening examination of the target
groups of the female population is carried out by a specially trained midwife of the primary health
care organization.

3) The final one is obtaining the results of cytology, informing the woman and developing
further management tactics, fill out accounting and reporting statistical documentation.
Responsible for the final stage of screening is the obstetrician-gynecologist of primary health care
[6].

Cytological screening of CC is a complex of organizational and medical measures aimed at
early detection of precancerous and neoplastic diseases of this localization and at reducing the
mortality of this cohort of patients. For traditional cytology, a smear containing 8-12 thousand
cells of stratified squamous epithelium (including cells of metaplastic epithelium) is considered
adequate; for liquid cytology - 5 thousand cells. For both methods, the number of cells of
endocervical epithelium and/or metaplastic epithelium (from the transformation zone) must be
at least 10 (single or in clusters). If more than 75% of the cells of the stratified squamous
epithelium are covered with erythrocytes, leukocytes, etc., then the quality of the smear is
considered unsatisfactory.

Interpretation of the results of a cytological study is carried out according to the Bethesda-
terminology cytological system:

Intraepithelial changes and malignant processes are absent (NILM). This group includes
cytological conclusions about the normal state of the epithelium, as well as the presence of various
non-neoplastic diseases. Normally, squamous epithelial cells, groups of cells of columnar
epithelium and metaplastic epithelium, a small number of leukocytes, and rod/mixed microflora
are found in preparations. In the presence of non-neoplastic processes, their nature and, if
possible, the cause are specified: atrophic changes, reactive changes associated with
inflammation, including typical regeneration. In addition, the presence of microorganisms is
indicated: Trichomonas vaginalis, fungi, morphologically corresponding to Candida spp., bacterial
vaginosis, cellular changes corresponding to the defeat of Herpes simplex virus, squamous
epithelial cells with atypia of unknown significance (ASC-US), squamous epithelial cells with atypia
of unclear significance, not excluding the presence of a high degree of intraepithelial changes
(ASC-H). Low-grade squamous intraepithelial changes (LSIL) include lesions associated with HPV
and CINI, high-grade squamous intraepithelial changes (HSIL) include CINII, CINIII, carcinoma in
situ and cases suspected of invasion, squamous cell carcinoma, cervical (glandular) epithelium
with atypia of unknown significance, cells of the cervical (glandular) epithelium, possibly neoplasia,
endocervical adenocarcinoma in  situ, endocervical adenocarcinoma, endometrial
adenocarcinoma, secondary adenocarcinoma, unclassified carcinoma, other malignant tumors.

There are certain features when taking material for oncocytology: firstly, the examined
woman should be informed about the exclusion of sexual intercourse, vaginal manipulations,
including douching, baths, tampons, etc. 2 days prior to sampling. Taking material for cytological
examination is carried out by the midwife of the examination room of the department of medical
examinations of the primary health care organization: the traditional method (2 glasses - with
obligatory fixation in 96% alcohol, it is preferable to use glass slides with a polished edge, which
are easily marked) or the liquid cytology method (one container with stabilizing liquid ); the code
or surname of the patient, identical to the code and surname in the form for sending material for
cytological examination, should be clearly marked on the glasses or container [6].

At the same time, when using the traditional method, the biomaterial is delivered to the
cytological laboratory as soon as possible after its collection in specialized containers for glass
slides with 96% alcohol. If there are visible visual changes in the cervix, then the material is taken
from the woman and, without waiting for the results, she is referred for an examination by an
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obstetrician-gynecologist.

A cytological study is carried out in centralized cytological laboratories at oncological
institutions, where an archive of cytological preparations of patients involved in the screening
examination is formed, regardless of the result, for a period of at least 10 years with the formation
of a computer database.

What material and technical equipment is required to take material for a Pap test? It is as
follows: soap and water for washing hands, a light source for cervical examination, a gynecological
chair, a disinfected speculum and gloves, an Eyre spatula, a glass slide and a marking pen, a
container with a stabilizing solution for liquid cytology, a fixative solution (96% alcohol), a
container with warm water for lubricating and warming the vaginal mirrors, a 0.5% chlorine
solution for disinfecting gloves and instruments, or another approved for this purpose. And, of
course, the registration form itself.

For carrying out liquid cytology, you additionally need: a disposable cervix brush, a
container with a stabilizing solution for liquid cytology, and a fixing solution.

At the same time, a smear for oncocytology cannot be taken: during menstruation, earlier
than 48 hours after sexual contact or after using lubricants, vinegar or Lugol solution, tampons or
spermicides, after vaginal examination or douching, and also during the treatment of genital
infection.

Now, regarding the results of CC screening. In 2022, 771,282 women of the target group
aged 30 to 70 years were examined during cytological screening (in 2021 - 757,454).

During cytological screening in 2022, 392 cases of cervical cancer were identified (319 in
2021). The detection rate increased from 0.42 to 0.51 per 1000 women examined

High detection of CC during screening is ensured in Aktobe, Almaty, Atyrau, East
Kazakhstan, Kyzylorda, Pavliodar, North Kazakhstan, Turkestan regions and Shymkent city. The
detection rate in these regions ranges from 0.55 to 1.59 per 1000 women examined. The best
indicator is in Atyrau region - 1.59. Compared to 2021, there is an increase in detection in 10
regions, with the exception of Akmola, Aktobe, Zhambyl, Kostanay, Mangistau, North Kazakhstan
regions and Shymkent city. The worst result in Astana is 0.15 per 1000 women examined [5].

Cytologically, cervical precancer was detected in 1.16% of those examined (2021 — 0.99%).
The detection rate of precancer below 0.6% (the planned indicator for 2022, according to the
Comprehensive Plan) was noted in Aktobe, Karaganda and Kostanay regions.

A high proportion of stage | CC (70% or more) was detected in 6 regions of the country (in
8 in 2021): Kostanay, Mangistau (94.7% - best result), North Kazakhstan, Turkestan regions, cities
Almaty and Astana. Low levels of early detection of CC (below 50%) were not observed in any
region.

Localized processes (stages I-Il) were identified in 99.2% of all cases of detected cancer
(96.5%). In the Akmola and Karaganda regions, cases of CC were identified not only in localized,
but also in widespread stages of the process. A total of 3 cases of CC in stage Ill and no cases in
stage IV were identified (11 and O, respectively) [5].

BC ranks first in the structure of the frequency of malignant tumors of both sexes in the
population with a share of 14.7% (2021 - 15.4%). This situation has been stable since 2004; in
addition, BC ranks first and remains consistently in this position in the structure of female
oncopathology. The incidence of BC in 2022 in the country as a whole increased to 26.5 per 100
thousand (2021 — 26.3). In the structure of cases, BC occupies the 1st ranking place in the vast
majority of regions and cities of the country, except for three: Akmola, Kyzylorda and North
Kazakhstan regions, where lung cancer takes the 1st ranking place [4].

Above the national average - 26.5 per 100 thousand of us. — incidence of BC in 10 regions
of the country: Abay — 33.3, Akmola — 32.7 (2021 — 29.8), East Kazakhstan — 44.7 (39.9) — the
highest level, West Kazakhstan — 31.2 (28.4), Karaganda — 40.2 (40.1), Kostanay — 37.5 (35.8),
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Pavlodar—43.2 (47.4), North Kazakhstan —34.7 (38.2) regions and Almaty city — 35.4 (34.5), Astana
city —31.5(28.4). Below average indicators per 100 thousand of us. in Aktobe - 21.6 (24.3), Almaty
-21.9 (17.7), Atyrau - 22.8 (15.7), Zhambyl - 14.2 (15.1), Zhetysu - 22.8, Kyzylorda - 14.6 (14.4),
Mangistau - 14.7 (17.3), Turkestan - 11.3 (11.7) regions and Shymkent city - 14.9 (21.9) [5].

BC ranks third in the structure of causes of death from malignant tumors in the population
of both sexes for the thirteenth year in a row, amounting to 8.1% in 2022 (2021 — 8.7%). In the
republic as a whole, mortality from BC decreased by 13.0%, from 6.2 to 5.4 per 100 thousand
people.

The regions where mortality from BC is higher than the national average include: Abay -
10.1 per 100 thousand people (maximum level), East Kazakhstan - 8.0 (2021 - 8.5), Pavlodar - 7.1
(10.0), North Kazakhstan - 7.0 (11.4), Kostanay - 6.9 (7.5), Akmola - 6.5 (8.2), West Kazakhstan -
5.7 (6.9), Zhambyl - 5.5 (4.8) and Astana city — 6.3 (6.6), Almaty city — 6.6 (9.5). The indicators are
significantly lower in Aktobe - 4.5 (3.5), Almaty - 4.5 (5.8), Zhetysu - 4.0, Atyrau - 3.7 (3.0),
Kyzylorda - 4.4 (4.1), Turkestan - 3.6 (3.6), Mangystau regions - 2.7 (3.6) - the lowest level [5].

Mass screening to identify BC patients should mainly involve healthy women without any
signs of the disease or symptoms. Screening not only helps to detect hidden forms of cancer that
can be treated, but also has psychological value for women. As a result of screening, women are
convinced that they do not have BC, and this is the most important potential success of such
programs. While the ultimate goal of screening is to reduce BC mortality, its immediate goal is to
detect cancer before clinical manifestation. However, BC is a heterogeneous disease, which can
significantly affect the effectiveness of screening. Screening models for BC are usually based on
the fact that the majority of detected tumors are invasive cancers in the early stage of progression.
In addition, it must be taken into account that the detection of cancer (or its precursors) before
clinical manifestation increases the risk of false positive diagnosis [7,8].

Mammography has a sensitivity of 95% and a specificity of 97%. These indicators decrease
when examining women with denser mammary glands (young age, use of hormone therapy), with
low quality mammography, and also with insufficient qualifications of the radiologist. Detection of
high-grade invasive cancer by screening, when the tumor is not yet detected by clinical
examination (palpation), means the possibility of reducing mortality from BC [9].

Preventive screening for early detection of BC in the Republic of Kazakhstan includes [10]:

1) mammography of both mammary glands in two projections - direct and oblique in the
mammography room of the city, district polyclinic (mobile medical complex). All digital
mammograms in the presence of a system for archiving and transferring medical images are
copied to CDs and other electronic media and transferred to the server of the mammography
room of the Cancer Center using specialized licensed software integrated between medical
organizations; in case of impossibility of digital transmission - they are printed on X-ray film at a
scale of 1:1 - 100% (1 patient - 1 set - 2 or 4 mammograms) with subsequent transfer to the
mammography room of the Cancer Center;

2) interpretation of mammograms according to the BI-RADS classification (MOt, MOd, M1,
M2, M3, M4, M5) by two or more independent radiologists of the same medical organization -
double reading or different medical organizations: a radiologist of the mammography room city,
district polyclinic (mobile medical complex) - the first reading, and the radiologist of the
mammography room of the Cancer Center - the second reading;

3) in-depth diagnostics - targeted mammography, ultrasound examination (hereinafter -
ultrasound) of the mammary glands, trepanobiopsy, including under ultrasound or stereotaxic
control for histological examination, which is carried out in case of detection of pathological
changes on mammograms (MOd) in the mammography room of the Cancer Center.

V An average medical worker or a responsible person of the organization of outpatient care
sends the patient for mammography to the district, city polyclinic.
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V The X-ray laboratory assistant of the mammography room of the city, district polyclinic
(mobile medical complex) performs mammography, fills out a referral for double reading of
mammograms and transmits the referral through information interaction.

Radiologist of the mammography office of the city, district polyclinic (mobile medical
complex): fulfills the requirements for the safety and quality of mammographic examinations;
evaluates the quality of the images provided and the correctness of the installation; performs
repeated mammography in the MOt category (technical errors of mammography); determines the
radiological density of the mammary glands on the ACR scale (A, B, C, D) indicating this parameter
in the study protocol; conducts the first reading of mammograms with interpretation of the BI-
RADS classification results. In the MOd category (undetermined or suspicious radiological changes
requiring additional examination), the study protocol indicates the predominant pathology:
education, asymmetry, violation of architectonics, microcalcifications; sends mammograms,
electronic copies of mammograms through the archiving system and transfer of medical images
to the workplace of the mammography office of the Cancer Center together with directions for
double reading of mammograms; directs low—dose computed tomographic images through the
system of archiving and transferring medical images to the workplace of the computer
tomography office of the Cancer Center together with copies of images recorded on CD-ROMs or
other electronic media and directions for double reading.

‘ The radiologist of the mammography room of the Cancer Center: evaluates the quality
of the provided images and the correctness of the styling. Viewing digital x-ray images transferred
to the server or on digital media (CD, DVD) is carried out on a monitor for interpreting digital x-ray
images with a resolution of at least 5 megapixels, which has a certified grayscale transmission in
accordance with the DICOM standard; conducts a double (second) reading of mammograms with
the interpretation of the results according to the BI-RADS classification, using, if necessary, archival
images. Organizes the third reading according to indications. With double reading, an independent
interpretation of the images is carried out (blinding method - the second radiologist does not know
the results of the first reading); in the MOm category (technical errors in mammography),
recommends repeat mammography; in the MOd category (uncertain or suspicious radiographic
changes requiring additional examination), the study protocol indicates the predominant
pathology: education; asymmetry, violation of architectonics, microcalcifications; recommends
that the outpatient care organization, according to indications, invite the patient for in-depth
diagnostics (targeted mammography, ultrasound of the mammary glands, trephine biopsy,
including under ultrasound or stereotaxic control, followed by histological examination of the
material); collects and archives all mammograms (films and electronic media) made as part of the
examination. The shelf life of mammograms is at least 3 years after leaving the age subject to a
screening study; the results of the double (second) reading are transferred to the outpatient care
organizations through information exchange.

‘ Indications for in-depth diagnostics are the conclusions of double reading
mammograms MOd (uncertain or suspicious X-ray changes requiring additional examination).

‘ In-depth diagnostics is carried out in two stages. At the first stage, ultrasound is
performed, according to indications, targeted mammography, possibly with an increase (with
asymmetry, violation of architectonics and the presence of microcalcifications). When visualizing
a suspicious pathology (M4 and M5), the second stage is performed - trepanbiopsy, including
under ultrasound control and stereotaxic control for histological examination.

’ Histological examination is carried out in the laboratory of pathomorphology or
pathological bureau. Morphological interpretation of the biopsy is carried out in accordance with
the recommendations of the World Health Organization.

‘ Physician or responsible person of the outpatient care organization:

1) upon receipt of a mammography result according to the BI-RADS classification:
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- in case of MOt (technical errors in mammography) - sends the patient for a second X-ray
examination to the mammography room of the city, district polyclinic (mobile medical complex);

- with M0Od (undefined or suspicious X-ray changes requiring additional examination) -
sends the patient for in-depth diagnostics to the mammography room of the Cancer Center;

- with M1 (no changes detected) - recommends that the patient undergo a follow-up
mammography examination after 2 years. With radiological density of the mammary glands, C and
D are sent for ultrasound of the mammary glands to exclude a false-negative result of
mammography;

- with M2 (benign changes), refer the patient for a consultation with an oncologist
(mammologist) of the clinical diagnostic department, followed by a screening mammography
examination after 2 years;

- with M3 (probable benign changes) - sends the patient for short-term dynamic radiation
observation to the local doctor with the recommendation of control mammography or ultrasound
in 6 months;

- with M4 (signs that cause suspicion of malignancy), M5 (practically reliable signs of
malignancy) and if it is technically impossible to perform a trepanbiopsy or a biopsy is refused, a
referral to an oncologist (mammologist) of the clinical diagnostic department for dynamic
observation and decision on the verification of the identified pathology;

2) upon receipt of the result of a histological examination:

- benign education - refers the patient to an oncologist (mammologist) of the clinical
diagnostic department for dynamic monitoring, followed by a screening mammography
examination after 2 years;

- formation with an indeterminate malignant potential or carcinoma in situ - refers the
patient to the Cancer Center for consultation and treatment, followed by dynamic observation by
an oncologist (mammologist) of the clinical diagnostic department at the place of her attachment;

- malignant neoplasm - refers the patient to the Cancer Center for treatment and follow-
up;

3) communicates the results of the screening examination to the patient in any available
way (by telephone, in writing, through electronic means of communication);

4) enters the results of double reading, in-depth diagnostics, histological examination,
recommendations of the radiologist of the Cancer Center mammography room into the
information system.

Establishing the size of the primary tumor is especially important in screening. Tumor size
is an important criterion for evaluating the quality of screening and determining the ability of X-
ray mammography to detect non-palpable tumors. Therefore, it is extremely important that
pathologists measure tumor diameter as accurately as possible. The smaller the size of the primary
tumor, the greater the likelihood of error in determining its size.

Let's analyze the results of BC screening. Mammography screening identified 1,570 cases
of BC in 2022 (1,402 in 2021). The cancer detection rate increased from 1.78 to 1.94 per 1000
examined. The best result is in the Karaganda region — 2.63 per 1000 women examined. Low
detection rate per 1000 examined, compared to the republican average, in Atyrau (1.72), Zhambyl
(0.58), Kyzylorda (1.68), Mangistau (0.42 - worst result), Turkestan (1.22) regions and cities Astana
(1.5) and Shymkent (1.58). Compared to 2021, there was an increase in the detection of BC in 9
regions, with the exception of Aktobe (decrease from 2.87 to 2.19 per 1000 women examined),
Karaganda (from 2.73 to 2.63), Mangistau (from 1.10 to 0.42), North Kazakhstan (from 3.27 to
2.31), Turkestan (from 1.36 to 1.22) regions and cities Astana (from 1.54 to 1.50), Almaty (from
2.24 to 2.18) and Shymkent (from 2.35 to 1.58) [5].

In 2022, the proportion of patients identified during screening studies with early stages of
BC (stage 0-1) was 50.2% during screening (in 2021 - 47.9%). A high proportion of stages 0-1 BC
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(over 50%) was recorded in 8 regions (in 8 in 2021): Akmola, West Kazakhstan, Karaganda (70.8%
- best result), Pavlodar, North Kazakhstan, Turkestan regions, cities Astana and Shymkent. Low
levels of early detection of BC (below 40%) were noted in Aktobe (19.3% - worst result), Zhambyl
(34.8%), Kostanay (39.5%), Mangistau (27.3%) regions and Almaty city (37.3%). Localized cancer
(O-land Il stages) amounted to 96.2% (2021 - 95.5%), while not a single case was detected in stages
-1V in Atyrau, West Kazakhstan, Zhambyl, Kyzylorda, Mangistau, Pavlodar regions, cities Astana
and Shymkent. A total of 46 cases of breast cancer in stage Il and 14 in stage IV were identified
(52 and 11, respectively) [5].

Epidemiological indicators of CRC in the form of colon cancer and colorectal cancer are
considered separately for objective reasons.

Colon cancer with a specific gravity of 5.53% (2021 - 5.2%) in the structure of
oncopathology of both sexes of the population has risen to 5th place, in men it remains in 6th
place - 5.8% (5.5 %), for women - in the 5th - 5.3% (4.91%) The incidence rate of cancer of this
localization in the country in the reporting year increased from 8.8 to 9.95 per 100 thousand
population.

The incidence of colon cancer in 10 regions is higher than the national average - 9.95 per
100 thousand population: Kostanay - 20.7 (2021 - 15.9), Pavlodar - 18.8 (15.3), North Kazakhstan
- 18, 0 (12.7), East Kazakhstan - 16.9 (13.4), Karaganda - 15.4 (15.0), Akmola - 14.6 (10.2), West
Kazakhstan - 11.0 ( 10.1), Abay - 10.0 (9.0) regions and cities Almaty — 12.8 (12.1) and Astana —
10.5 (9.0). As in 2021, colon cancer was detected much less frequently in Turkestan - 3.1 per 100
thousand population (2.7), Kyzylorda - 4.1 (4.6), Zhambyl - 5.5 (5.8), Almaty - 6.3 (4.7), Zhetysu -
6.4, Mangistau - 6.8 (4.9) regions and Shymkent city - 5.0 (4.0) [5].

Rectal cancer in the structure of malignant neoplasms of both sexes retains 7th place in
rank with a specific gravity of 4.9% (2021 - 4.92%), but in men it dropped from 4th to 5th place -
6.1%, for women — from 9th to 10th — 4.0%. The incidence rate per 100 thousand population
increased from 8.4 to 8.8.

A high incidence rate was recorded in Kostanay - 17.8 per 100 thousand population (2021
- 16.2), East Kazakhstan - 17.7 (13.9), North Kazakhstan - 15.6 (15.1), Paviodar — 14.9 (18.1),
Karaganda — 13.3 (11.7), Abay — 12.9, West Kazakhstan —12.9 (9.8), Akmola — 10.3 (13.1) regions
and Astana city —10.3 (9.0). Traditionally, a low incidence of rectal cancer is observed in Mangistau
-3.1(2.8), Turkestan - 3.3 per 100 thousand population (2.7), Zhambyl - 3.7 (5.1), Kyzylorda - 4, 1
(5.3), Almaty — 5.3 (5.6) regions and in Shymkent city — 5.5 (5.0) [5].

Rectal cancer in the structure of causes of death from malignant neoplasms of the
population of both sexes in 2022 remained in 5th place with a share of 5.41% (2021 — 5.41%). In
the republic as a whole, the mortality rate from this form of cancer was 3.6 per 100 thousand
population (3.87).

The mortality rate per 100 thousand population was higher than the national average in
East Kazakhstan - 7.8 (2021 - 8.6) - the maximum level, Pavlodar - 7.5 (7.6), Abay - 5.9, North
Kazakhstan - 5.8 (4.3), Kostanay - 4.9 (4.9), West Kazakhstan - 4.8 (4.2), Karaganda - 3.8 (5.2)
regions. Below the national average - 3.8 per 100 thousand population, mortality in Aktobe - 3.2
(4.1), Almaty - 2.6 (2.6), Atyrau - 2.5 (3.4), Zhetysu - 2, 6, Zhambyl - 3.3 (2.7), Turkestan - 2.1 (1.6),
Mangistau - 1.9 (1.2), Kyzylorda regions - 1.8 (2.1) - the lowest figure , and cities Almaty — 3.7 (4.3),
Shymkent — 2.6 (2.1).

Colon cancer in the structure of causes of death from malignant neoplasms of the
population of both sexes in 2022, as in 2021, ranks 6th, with a share of 5.2% (2021 — 5.0%). At the
same time, the mortality rate in the country decreased by 5.6%, from 3.6 to 3.4 per 100 thousand
population.

Mortality rates in 10 regions are higher than the national average: East Kazakhstan - 7.1
per 100 thousand population (2021 - 5.1) - maximum level, Pavlodar - 5.6 (6.0), Kostanay - 5.3
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(5.6), Akmola — 5.2 (3.8), Abay — 5.1, Karaganda — 5.1 (5.6), West Kazakhstan — 4.8 (4.4), North
Kazakhstan — 4.8 (5.0) regions and cities Astana — 3.6 (2.7), Almaty — 4.5 (5.3). Low mortality rates
from colon cancer were noted in Kyzylorda - 1.2 per 100 thousand population (2.7) - the best
result, Turkestan - 1.3 (1.7), Mangistau - 1.6 (2.6), Aktobe — 2.0 (2.5), Zhetysu — 2.4, Zhambyl — 2.5
(3.7), Atyrau — 2.5 (1.8), Almaty — 2.6 (1.8) regions and cities Astana — (2.7), Shymkent — (2.4).

For colon cancer (94.0%) - 100% verification level was achieved in 3 regions (Abay, Almaty
and Turkestan regions), high rates in the Astana city (98.5%), Shymkent city (98.0%), Zhamby!
(98.4%), Atyrau (98.2%) regions, low — in Akmola region (86.7%), Almaty city (84.3%), in the
Kyzylorda region (61.8%) — the worst result since 2017.

For rectal cancer (97.4%) - in 6 regions there is a 100% verification level, the worst level is
still in the Kyzylorda region - 85.3%, lower than the republican average in the Akmola region -
92.6%, Aktobe region - 96 .8%, Mangystau region - 87.0%, Pavlodar region - 95.3%, Almaty city -
93.2% [5].

The frequency of diagnosis of stage |-l rectal cancer, as a visually accessible localization
(68.9% - national average) in the regions, was: in Akmola - 34.6% - the worst result, as in 2021, in
the country ( 2021 - 44.1%), Mangistau - 47.8%, Abay - 53.9%, West Kazakhstan - 59.1%, Almaty -
66.2%, Zhetysu - 68.6%, Karaganda - 65, 7% regions and Shymkent city - 62.9%.

For colon cancer (52.4%), early diagnosis rates are higher in Pavlodar (65.9% - best result),
Abay, Aktobe, Atyrau, East Kazakhstan, Zhambyl, Zhetysu, Karaganda, Kostanay, Pavlodar, North
Kazakhstan, Turkestan regions and Shymkent. The lowest figure (23.5%) is in the Kyzylorda region.

For colon cancer (17.3%), the rates of neglect at stage IV are higher - in Akmola - 31.0% -
the worst result (2021 - 20.3%), Zhetysu - 27.3%, Abay - 23.1% , Turkestan - 22.2% (29.1%),
Karaganda - 28.1% (28.6%), West Kazakhstan - 18.8% (8.2%), Mangistau - 17.6% (19 .4%) regions
and cities Astana - 18.0% (22.9%), Shymkent - 20.0% (22.7%). The lowest level of neglect is 2.9%
in the Kyzylorda region (7.9%).

The proportion of stage IV in rectal cancer (13.1%) is higher in Akmola - 29.6% - the worst
result (2021 - 19.4%), Abay - 19.7%, Kyzylorda - 17.6% ( 9.1%), Karaganda - 16.9% (28.4%), Almaty
-15.6% (17.0%), Kostanay - 14.8% (11.1%), Zhambyl - 13.3 % (13.6%) regions and Shymkent city -
14.5% (12.5%). The lowest level of neglect - 6.0% - is in the Atyrau region (12.5%).

Late diagnosis of rectal cancer as a visually accessible localization (stages IlI-IV) in 2022
amounted to 31.1% (in 2021 - 33.5%).

For rectal cancer, the level of neglect is higher than the national average - 31.1%, the
indicators in Akmola - 65.4% (2021 - 55.9%) - the worst result in the country, Mangistau - 52.2%
(38.1%), Abay — 46.1% (30.6%), West Kazakhstan — 40.9% (25.4%), Karaganda — 34.3% (46.5%),
Almaty — 33.8% (35.7 %), Zhetysu - 31.4% (34.1%) regions and Shymkent city - 37.1% (42.9%). The
lowest neglect is in the Atyrau region - 12.0% (17.5%).

In the country as a whole in 2022, the five-year survival rate of patients with CRC registered
in 2018 decreased to 40.4% (2021 - 52.9% for those registered in 2017); there is a significant
dispersion of indicators by region, from maximum — 56.1% (47.5%) in the Kyzylorda region, to
minimum — 24.3% (51.5%) in the Aktobe region [5].

Screening of CRC screening is the systematic use of screening studies in an asymptomatic
population. The purpose of screening is to identify people with abnormalities suggestive of CRC.
These persons in the future need additional examination to clarify the diagnosis. Opportunistic
screening is the non-systematic use of screening tests in routine medical practice. A screening
program is much more challenging than an early detection program. At the same time, the success
of the screening program is largely determined by the awareness of the population and medical
workers about the possibilities of early diagnosis of CRC. The feasibility of a screening program is
determined by several factors that relate to the disease being screened, the screening test, the
characteristics of the population, and the characteristics of the healthcare system.
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The first factor is that the disease must be well understood, common enough in the target
population to justify screening, have a recognizable early stage; treatment of the disease at an
early stage should be more effective than at a later stage.

The second is that the test should be characterized by sufficient sensitivity, i.e. the ability
to detect cancer among people with the disease; sufficient specificity - the probability that among
people who do not have a disease, the test result will be negative; have a high positive predictive
value (positive predictive value) or, in other words, the likelihood that people with a positive test
result have the disease; have a high predictive value of a negative result (negative predictive
value), i.e. the likelihood that people with a negative test result do not have the disease; security;
low cost; and acceptability - the likelihood that people for whom this test is intended will agree to
the examination (which to some extent depends on the awareness of the population about the
possibilities and importance of early diagnosis).

The third factor is that the healthcare system should be ready for maximum screening test
coverage of the target group, have the resources to confirm the diagnosis, appropriate treatment
and follow-up of people with positive test results, and regularly conduct screening tests at regular
intervals. At the same time, the benefits of screening must outweigh the potential physical and
psychological harm and justify the financial costs of its implementation [11].

The factors most significant for the development of CRC are:

- the presence of chronic inflammatory bowel diseases, adenomatous polyps, cancer of
other localization, etc.;

- family history (presence of one or two first-degree relatives with CRC or familial diffuse
intestinal polyposis);

- the age of men and women over 50 years old, taking into account the fact that more than
90% of patients with colorectal cancer are people of this age (medium risk).

Age, regardless of gender, is an important risk factor for CRC. After the age of 50, the
incidence of CRC increases from 8 to 160 per 100,000 population. Thus, people who have reached
the age of 50, even in the absence of symptoms, constitute a moderate risk group for CRC.

The second category of increased risk of CRC (20%) is made up of persons with a genetic
and family predisposition, suffering from chronic inflammatory bowel diseases, diffuse familial
polyposis.

The high-risk CRC group is determined by the so-called Amsterdam criteria (the presence
of malignant tumors in two generations, the presence of cancer in a first-line relative under the
age of 50 years), in this case, CRC screening should be carried out after the age of 30 years [12].

The degree of individual risk of developing CRC is determined before screening to select
the scope of studies and the frequency of their conduct.

The interval for oncological colorectal screeningis 1 time in 2 years, target group: men and
women aged 50-70 years, with the exception of persons registered at the dispensary for CRC and
colon polyposis. At the same time, when forming the target group, one should take into account
the absence of severe concomitant diseases, such as the presence of a common malignant
neoplasm, cerebrovascular diseases in the stage of decompensation, chronic obstructive
pulmonary disease with respiratory failure, cirrhosis of the liver, myocardial infarction with
congestive heart failure, diabetes mellitus with vascular complications. and others, which are
highly likely to lead to death in the next 10 years.

The first step in screening for CRC is the fecal occult blood test (FOBT). Traditionally, such
methods include a benzidine test for occult blood in the feces. This is a biochemical method based
on the assessment of pseudoperoxidase activity of hemoglobin. There is ample evidence that
invitation to guaiac FOBT screening (gFOBT) reduces CRC mortality by approximately 15% in age-
matched average-risk populations.

To ensure the effectiveness of screening with gFOBT, the interval for screening under the
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national screening program should not exceed two years. To date, there is an immunochemical
FOBT method - iFOBT, which is superior in efficiency to gFOBT in terms of the probability of
detecting adenoma and cancer. iFOBT has improved analysis performance compared to gFOBT.

Immunochemical (immunochromatographic) examination of feces for occult blood - iFOBT
or hemocult test is carried out for all men and women of the target group using an express
method, which allows you to get a result within 3-5 minutes, without the participation of a medical
worker. However, the evaluation of the test is carried out only by a medical worker in the PHC
preventive department.

With a positive analysis of feces for occult blood, the second stage of colorectal screening
is performed, which consists in endoscopic examination of the colon - total colonoscopy [6]. At
the same time, in this case, this medical manipulation is of a therapeutic and diagnostic nature,
since it allows one-stage removal of adenomatous polyps, which, according to various authors,
occur in every third subject after 50 years of age. At the same time, women have 20% fewer polyps
than men, but they have more right-sided lesions, which are more difficult to detect using fecal
blood tests, because they are less traumatic [13,14].

What results were obtained from screening for CRC? In 2022, 937,859 men and women of
the target group aged 50 to 70 years were examined during colorectal screening (in 2021 -
920,640) [5].

Colorectal screening revealed 325 cases of colorectal cancer in the reporting year, which
is 114 cases more than in the previous year (211 cases). The detection rate increased from 0.23
to 0.35 per 1000 patients examined. Low detection of colorectal cancer was noted in Zhambyl,
Karaganda, Kostanay, Kyzylorda, Mangistau, Turkestan - the worst result, East Kazakhstan regions,
Astana city - from 0.07 to 0.30 per 1000 examined. The best result is in the North Kazakhstan
region — 0.81 per 1000 examined. Compared to 2021, there was a decrease in the detection of
colorectal cancer per 1000 people examined during screening in Karaganda (from 0.22 to 0.21),
Kostanay (from 0.29 to 0.28), Mangistau (from 0.20 to 0.12) regions and Astana city (from 0.20 to
0.19).

Colon precancer (adenoma detection rate) was detected in 27.5% of patients who
underwent colonoscopy (2021 — 22.8%). The detection rate of precancer in Akmola, Aktobe,
Almaty (8.5% is the worst result), West Kazakhstan, Zhambyl, Kostanay, Kyzylorda, Mangistau,
Pavlodar, North Kazakhstan, Turkestan regions and cities is lower than the national average Astana
and Shymkent. The best resultis 36.2% in Almaty city. It should be noted that the planned indicator
for the detection of precancer of the colon and rectum in the country for 2022, according to the
Comprehensive Plan, was 23.0% and was achieved.

In 2022, the proportion of patients identified during screening studies with early stages of
malignant neoplasms (stages 0-1) was 26.2% during colorectal screening (in 2021 - 27.5%).

High early detection of colorectal cancer (above 30%) was noted in Akmola, West
Kazakhstan, Karaganda, Kostanay, Kyzylorda, Turkestan regions and Astana city (57.1% - the best
result). Not a single case of early cancer has been identified in the Mangistau region. Cases of
cancer in stages lll-IV detected during screening were registered in Akmola, Aktobe, Almaty, West
Kazakhstan, Zhambyl, Karaganda, Kostanay, Mangistau regions and Almaty city. A total of 21 cases
of colorectal cancer in stage lll and 3 in stage IV were identified (in 2021 - 18 and 5, respectively)
[5].

The complex analysis carried out allows us to conclude that satisfactory results of cancer
screening can be achieved only with its proper organization, high quality of implementation, active
participation in population screening, the use of highly sensitive tests and instrumental methods
of preventive examination, as well as subsequent accurate diagnosis of identified tumors and
timely treatment. High-quality screening leads to early diagnosis of pedological diseases and
malignant pathology in the early stages, which, in turn, increases the effectiveness of treatment

184



«Foundations and Trends in Research» (October 30-31, 2025). Copenhagen, Denmark I

and improves the prognosis of the disease. Target groups that, for one reason or another, do not
participate in screening should be informed that there are no other methods other than screening
that would reduce mortality from malignant neoplasms. Incidence and mortality rates from
cervical cancer, breast cancer and colorectal cancer clearly reflect the epidemiological situation
with this pathology in the regions of our country.
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ARTISTIC REFLECTION OF REAL-LIFE FACTS
IN THE PLAYS OF ILYAS EFENDYEV
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Abstract. In the history of Azerbaijani literature, one of the personalities who played an
important role in the development of dramaturgy, prose and journalism since the middle of the
20th century was llyas Efendiyev. In addition to continuing the realistic traditions of national
literature, he also gave impetus to the formation of new artistic and aesthetic qualities. The
writer's creativity has become an expression not only of the literary process, but also of the socio-
moral landscape of the era.

llyas Efendiyev is one of the personalities who formed an important stage in the
development of Azerbaijani literature. His works have left an indelible mark on the psychological
depth of national dramaturgy, the formation of modern artistic language and the artistic
expression of human spirituality in art. The writer's creativity remains relevant for our modern era,
both from a literary and moral-aesthetic point of view.

llyas Efendiyev, in addition to continuing the realistic traditions of national literature, gave
impetus to the formation of new artistic and aesthetic qualities. The writer's work has become an
expression not only of the literary process, but also of the socio-moral landscape of the era.

Keywords: Ilyas Efendiyev, realism, national literature, truths of life, play, dramaturgy,
creative manner, etc.

llyas Efendiyev (1914-1996) took his first steps in literature in the genre of short stories, but
later became known more as a playwright. One of the main innovations he brought to literature
was the ability to delve into the depths of human psychology, a dramaturgical model based on
internal monologue and situational tension. In Efendiyev's works, simple events of everyday life
are filled with deep philosophical and spiritual content.

The main themes in the writer's works are values such as human dignity, moral purity,
conscience, love and freedom. He presents human character under the influence of the social
environment, and also brings to the fore the moment of moral choice of each hero. This aspect is
clearly visible in his plays such as "You Are Always With Me", "The Song Remained in the
Mountains", "The Atayevs' Family", "The Battle of Lovers in Hell" (1, p.4).

In Azerbaijani literature, llyas Efendiyev (1914-1996) is one of the artists who opened a new
stage in the development of dramaturgy in the second half of the 20th century. He is known as a
writer who penetrated the depths of human psychology in national dramaturgy and artistically
reflected the socio-moral problems of the time with real shades of life. The events, images and
situations in Efendiyev's plays present a real picture of Azerbaijani society, fully showing the
relationships between people and time. One of the main poetic features of llyas Efendiyev's
dramaturgy is realism. The writer presents life material as it is, without idealizing it, but with artistic
generalization. In plays such as "You Are Always With Me", "The Atayev Family", "Days of Joy",
"The Song Remained in the Mountains", "Strange Boy", the fate of people from different walks of
life, their spiritual searches, conflicts and relationships with the social environment are vividly
reflected.
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The main idea for Efendiyev is the issue of human moral integrity and inner freedom. He
reveals the inner world of his heroes with psychological details, presenting them against the
background of real life contradictions.

Efendiyev brings to the center of dramaturgy such problems as the moral crisis arising in the
process of development of society, the undermining of the family institution, alienation in human
relations, the clash of modernity and tradition. For example, in the play “The Atayevs’ Family”,
intra-family relations, intergenerational conflict and the concept of moral responsibility are
realistically developed. Here the writer shows that social well-being does not provide a person’s
moral comfort, and the loss of moral values leads to individual tragedies.

In the play “You are always with me”, the author realistically describes the psychological
picture of the post-war years, the moral turmoil of a person related to memory and love. The work
presents the socio-cultural realities of the era in unity with personal feelings.

The play focuses on the impact of war on human psychology and social relations. The work
shows both individual and collective tragedy: the heroes face losses, memories and mutual
responsibilities. Efendiyev formulates the idea here as follows: historical and social difficulties can
change the inner world of a person, but they retain the spiritual integrity and power of love.

The heroes of the play are depicted with realistic portraits. They reflect the person of the
modern era, full of internal contradictions and psychological complexities. The main character is a
person who has gone through wars and losses, but has preserved his spiritual stability. His internal
dialogues show a person being caught between hope and fear. The female image in llyas
Efendiyev's play acts as a family, love and moral support. She also performs the function of a bridge
between the past and the future. The supporting characters in the work reflect different layers of
society and the social realities of the time. Their dialogues illuminate social conflicts and people's
relationships with each other. Each of the characters enhances both the dramatic tension and
artistic meaning in the play (2, p.17).

As for the artistic features of the work, Efendiyev presents the events as they are, far from
artificial idealism. The social and moral crisis of the post-war society is reflected in the characters.
The internal monologues and mutual relations of the heroes accurately show their psychological
state. The conversations of the characters are simple, natural and convincing, reflecting the social
and moral state of each character. In the work, the author symbolically shows the impact of war
and losses through memories, music and everyday events.

Although the structure of the play is based on the principles of classical dramaturgy,
Efendiyev enriches it with psychological realism. Events develop sequentially, but the author's
attention is mainly focused on the inner world of the heroes. This gives the work both
dramaturgical and philosophical depth.

The play "You Are Always With Me" is a brilliant example of Ilyas Efendiyev's art of reflecting
real life realities in artistic form. By realistically presenting human destinies, moral and
psychological difficulties after the war, the author brought a valuable example of psychological
realism to Azerbaijani dramaturgy (3, p.38). The play emphasizes the importance of preserving the
spiritual integrity of a person in both an individual and social context.

The heroes of llyas Efendiyev are not artificial, but living portraits of society. They live with
the worries, desires and contradictions of everyday life. The writer preserves reality in their
manner of speaking, behavior, and feelings. This is especially evident in the play “The Song
Remained in the Mountains”. Here, the bitter reality of the war years, losses and the unshakable
will of man are expressed in poetic language.

Efendiyev also pays special attention to the psychological depth of female characters. In his

plays, a woman is presented not only as an object of love, but also as a spiritual support, a
personality standing at the center of family and society.
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llyas Efendiyev's language is simple, but has an emotional impact. He clearly shows the social
status, way of thinking, and psychological state of the characters through colloquial language. The
author's stage speech is based on natural dialogues in life, which gives the plays sincerity and
credibility. Efendiyev combines the principles of classical dramaturgy with the psychological depth
of modern dramaturgy in the artistic structure.

llyas Efendiyev's plays reflect the stages of social and moral development of Azerbaijani
society as an artistic chronicle. In his work, real life realities are presented not only as a subject of
observation, but also as an object of artistic and philosophical analysis. In Efendiyev's dramaturgy,
the clash of a person's inner world and the social environment has created a new qualitative stage
in the development of the national theater.

Efendiyev presents the spiritual world of man, social and moral problems, as well as the
values of patriotism, family, friendship and labor on a dramatic level, giving an educational
message to the audience. In Efendiyev's plays, the educational significance is manifested in several
aspects. In the plays, the internal struggle of the heroes, their moral dilemma and the process of
choice provide the audience with a moral example. For example, in the play "You Are Always With
Me", the psychological and moral revival of the heroes who have gone through the war teaches
the values of humanity, patience and conscience to young people (4, p.27).

In the work "The Atayevs' Family", the issue of intergenerational conflict and the
preservation of family values is shown through dramatic means. The plays emphasize the
importance of properly building family relationships, and children are educated in a sense of
respect for the family and responsibility.

The author's plays were mainly written against the backdrop of war and social crisis.
Patriotism, social responsibility and labor values are one of the main themes in these works. In the
play “The Song Remained in the Mountains”, the consequences of war and the support of people
for each other, as well as the importance of national unity and solidarity, are instilled in the
audience.

In Efendiyev’s plays, he shows the consequences of right and wrong, justice and injustice
through the choices of the heroes. This educates the audience’s thinking and develops their ability
to judge ethically and morally.

llyas Efendiyev uses various artistic means to realize the educational goal. The inner world
of the heroes is presented clearly and convincingly for the audience. This develops a sense of
empathy and understanding in the younger generation. Social and moral issues are clearly visible
through simple and natural dialogues. Also, motifs such as war, loss, and memories strengthen the
educational message.

llyas Efendiyev’s plays are an important example of the educational function in Azerbaijani
dramaturgy. They are not only intended for performance, but also serve the spiritual and moral
development of the younger generation. In his plays, Efendiyev presents the inner world of man,
family, friendship, patriotism and moral choices in realistic and artistic-philosophical shades,
forming thoughts and feelings in the audience. From this point of view, his works are evaluated as
an important tool for both theater and educational work (5, p.47).

Efendiyev's dramaturgy brought a modern breath to Azerbaijani theater art. Unlike the
classical concept of conflict, he brought internal drama and psychological contradictions to the
fore. In his works, stage events are presented in the form of a moral struggle rather than an
external confrontation.

His heroes no longer fit into simple categories such as "positive" and "negative"; they listen
to the voice of their conscience in the face of life's complex dilemmas. The writer's language is
sincere, natural and rich in artistic expression.
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Efendiyev's dramaturgy, especially in the 1960s—80s, laid the foundation for modern
psychological theater on the Azerbaijani stage. His plays, while continuing the traditions of Jafar
Jabbarli, also reflected the aesthetic searches of the new era.

llyas Efendiyev also showed fruitful creativity in the field of prose. In his stories and
narratives such as “Don't Look Back, Old Man”, “The Tale of Valehin with a Yellow Shirt”, “The Day
of the Murder”, the writer brought to the forefront the inner world of man, values such as
conscience and responsibility. His prose language is poetic, emotional and realistic (6, p.51).

In his journalistic articles, the writer attached special importance to the role of literature and
art in the moral education of the people, and to the fact that art should serve man.

llyas Efendiyev's creativity is not limited to his time. His artistic and aesthetic principles have
become a school for subsequent generations of writers. Efendiyev's influence is also clearly felt in
the work of authors such as Anar, Elchin, and Isi Malikzade.

He turned the elegance and inner freedom of the spiritual world of man into the main value
of literature, and strengthened the line of humanism and aesthetic realism in Azerbaijani
literature.

llyas Efendiyev is one of the personalities who formed an important stage in the
development of Azerbaijani literature. His works left an indelible mark on the psychological depth
of national dramaturgy, the formation of modern artistic language, and the artistic expression of
human spirituality in art. The writer's work remains relevant for our modern era, both from a
literary and spiritual-aesthetic point of view.
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Abstract. This study is devoted to the study of the language and style features of Old English
poetry. Language and literature, which are considered as ancient as the history of mankind, are
also observed in various fields in the modern world, and information about this is provided in the
article. The article analyzes the stages of English literature, which are divided into ten stages, then
Old English literature, unique examples of this period and mainly the epic "Beowulf", and on its
basis, the stylistic features of Old English poetry are determined. The article consists of an
introduction, two subheadings and a conclusion. The conclusion drawn as a result of the study is
that Old English literature constitutes an interesting example in terms of studying the undeniable
role of oral folk literature on today's literary richness, and it is advisable to study it more deeply in
the near future.

Keywords: Beowulf, literature, style, English poetry, ancient literature, oral literature, Celts,
etc.

Language and literature are as ancient as the history of mankind, and equally modern. It can
be observed everywhere: in books, videos, television, radio, music, computers, newspapers, in
general, in all media that tell a story or create an image. Literature is an art form based on words
and speech. The first examples of literature in any culture are considered to be oral folk literature.
The classical Greek epics of Homer, the Epic of Gilgamesh of the Mesopotamians, etc. Many
examples of oral folk poetry have been passed down from generation to generation and have
survived to this day.

The first manifestations of oral folk literature in the English language were centered around
three themes: religion, war, and everyday life. These three questions formed the main theme of
many works [1, p.40]. According to Lubering [4], the earliest examples of literature in the English
language were written as a continuation of oral epics that brought people together for
entertainment. These stories often created mythical images of brave knights, beautiful women,
terrifying monsters, and mysterious spirits. These narratives, passed down through the centuries,
form the basis of English literature.

When we think of the native peoples of the British Isles, we often think of the Anglo-Saxons
(Germanic tribes), but in fact they were composed of a completely different people, the Celts.
Although not attested by written examples, the Celtic language is similar to the dialect of English
spoken today in Ireland, Wales, Cornwall, Scotland, Brittany in France, and parts of Great Britain.
It was different from the Saxon language [5, p. 20]. According to Fletcher [2], the modern English
people descended from several different peoples who gradually invaded or conquered the island
of Great Britain. The oldest of these peoples belong to the Celtic family, which later split into two
branches: the Goidelic or Gaelic. They are the ancestors of the Scottish Highlanders, who settled
in the northern part of the island, now known as Scotland. The current descendants of these
peoples, who later showed their influence on English literature, lived in England and Wales. Many
of them, like the "barbarian peoples", were divided into many tribes and often fought with each
other. England was later conquered by the Anglo-Saxons, and the process of forming a unified
literature began.

This article, which examines the characteristic features of Old English poetry, mainly uses
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the analyses of Mina Khanum Urgan, who is considered one of the most prominent researchers of
Turkish research and English literature. In addition, the opinions of authors such as Carter,
Fletcher, Lubering, etc. who have conducted relevant research on Old English literature are also
analyzed.

The prominent Turkish researcher M. Urgan [5], who conducted extensive research on
English literature and wrote many books, divided the history of English literature into ten periods.
When determining the beginning and end of the periods, factors such as movements, artists,
existing forms of government, administration, political climate, etc. were taken into account.

The period of Old English literature: It begins around the 8th century with the transition from
oral to written literature and continues until the Norman Conquest (1066), which was a turning
point in English history. This period is the period when poetry first appeared.

Middle English literature: It covers the entire Middle Ages and continues until the 15th
century.

The Renaissance or Elizabethan period: The last forty years of this period, named in honor of
Queen Elizabeth, who reigned from 1558 to 1603, are called the Jacobean period, because after
Elizabeth's death, the Scottish king Jacob ascended the throne, and the Latin version of his name
is Jacob.

Commonwealth period: 1642-1660. Restoration period: Begins with the accession of Charles
I, son of Charles |, who was executed by the Republicans, i.e. the restoration of the monarchy,
and continues until the early 18th century.

Neoclassical period: Lasts from the beginning of the 18th century to about 1770. Since
Queen Anne ruled from 1702 to 1714, the beginning of this period is also called the Queen Anne
period. The most famous figures of Latin literature lived during the reign of the Roman emperor
Augustus, and English poets and writers, taking their example, likened themselves to the classical
writers of Rome and adopted the word "Augustus", which is why this period is also called the
Augustan period.

Pre-Romantic period: The pre-Romantic period, which covered the last thirty years of the
18th century and prepared the transition to Romanticism, was distinguished by its unique
features.

Romanticism: began with the publication of Wordsworth and Coleridge's Lyrical Ballads in
1798 and continued until the middle of the 19th century.

Victorian Era: This period, again named after the queen, is considered the most distinctive
period of English literature. Since Queen Victoria ascended the throne in 1837 and died in 1901,
this period continued until the beginning of the 20th century.

Scholars have little information about most of the writers and poets of the Old English
period. Most of the information they have about this period is based on fragmentary manuscripts
that have survived from that period [4, p. 33].

The earliest examples of English literature were written in Anglo-Saxon, the source of the
English language spoken today. At this time, not only the words and grammatical rules of Old
English, but even some of its letters resembled the Germanic alphabet, which differed from the
letters of the Latin alphabet [5, p. 47].

On the other hand, Old English was formed as a result of the mixing of the languages of the
Germanic tribes called the Angles, Saxons and Jutes, who had been continuously attacking the
Celts since the 5th century and who would soon occupy England. Many examples of Old English
are more influenced by Germanic literary examples than by English ones, because these Germanic
tribes, who had driven the Celts from the north and west to Cornwall, Wales, Ireland and Scotland,
brought with them the oral folk literature they had created. Therefore, the events described in
these poems take place not in Britain, but precisely in Europe [5, p.49].

Most examples of Old English poetry come from four manuscripts from the late 10th and
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early 11th centuries. These manuscripts are:

The Beowulf Manuscript (British Library): Contains Beowulf, Judith, and three other prose
examples;

The Exeter Book (Exeter Cathedral): A collection of sayings, riddles, didactic poetry, and
religious stories;

The Junius Manuscript (Bodleian Library, Oxford): Also known as the Caedmon Manuscript,
it contains biblical fragments, although its contents are no longer attributed to Caedmon,;

The Vercelli Book (found in the library of Vercelli, Italy). It contains lives and marriages of
saints, short religious verses, etc.

These books include historical poems from the Anglo-Saxon chronicles, as well as mythical,
didactic, elegiac, and heroic poems. These manuscripts were engraved on stone or metal before
being transferred to paper [4, p.22].

It is not known which poets wrote Old English poetry at what dates. Sung by minstrels called
“gleeman” or “scop,” these bards were performed as if they were reciting their own or others’
poems to the accompaniment of a musical instrument. Since the word “glee,” which means “joy”
or “fun” in modern English, also means “music,” the term “gleeman” can also be translated as
“music man” or “music maker.” In Old English, the word “scop” was used to mean a poem or
“bard” [5, p. 52].

Rhyme is almost completely absent in Old English poetry. However, alliteration and
assonance are often used. Alliteration involves the repetition of the letter “s” on a string, as in
“swift swallow flying to the south.”

Assonance refers to a half-rhyme in which vowels do not join together. The Old English
“decorated” their poems not only with assonances, but also with similarities resulting from the
combination of two different words. For example, they used expressions such as “battle-lightning”
instead of “sword”, “dark-helmet” instead of “darkness”, “bone house” instead of “body”, “war-
sweat” instead of “blood”, “death-house” instead of “grave”, “head-jewels” instead of “eyes”,
“whale-path” instead of “sea”, which also indicates the development of their metaphorical and
artistic imagination [5, p. 39].

The spirit of the poems in Old English poetry is dark and “cruel”. In the poems of this period,
naval battles come to the fore [2, p. 14]. Urgan [5, p. 56] notes that this situation is
understandable, since the Germans were close to the sea and these poems were related to the
difficulties they encountered during their travels. For centuries, the Germans crossed the
dangerous seas from their homeland between the Rhine and the Jutland Peninsula and from the
coast of the North Sea to the islands of Great Britain. The anxiety and fear they felt during these
journeys are reflected in Old English poetry. The poems of the Germans do not speak of green,
colorful meadows with flowers, roaring rivers, chirping birds and sunny blue skies; they describe
dark forests, steep cliffs and seagulls flying over choppy seas [5, p. 60]. The most famous work of
pre-Christian Old English literature and the first epic poem in English literature is considered to be
“Beowulf”. This epic, which is quite long, consisting of more than three thousand lines, was written
at the end of the 10th century. Researchers of English literature learned about the existence of
such a poem only in the 19th century. It is not known exactly when and where this poem was
written. “Beowulf” is the greatest monument of Old English literature. The story of Prince Beowulf
and the beast Grendel is among the epics that readers still read with interest today [2, 4].

In “Beowulf”, our hero fights with wolves and dies after being seriously injured in one of the
battles, the detailed descriptions of which convey to the reader the message that sooner or later
everything will end. “Beowulf” shows that nothing is eternal, youth and joy are replaced by death
and sorrow, etc.

Kinwulf, one of the few authors of this period, is the author of a number of noble religious
poems (in the Anglo-Saxon language), especially stories about Christ, Christian apostles and heroes
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[2, p. 25]. In addition, such poems related to the period as “The Wanderer”, “The Seafarer”, “The
Battle of Maldon”, etc. are known. However, the masterpiece of Old English poetry is undoubtedly
the epic “Beowulf”. Therefore, it is more appropriate to analyze the details of this epic.

“Beowulf” continues the tradition of the Germanic heroic epic in terms of scale, style and
theme. Beowulf's cutting off the hand of a wolf and sinking to the bottom of a swamp are familiar
motifs from folk literature. The moral values emphasized in the poem are the loyalty of the
Germans to their clan and tribal leader, and their sense of revenge. Since the poetry is also strongly
influenced by Christianity, it is far from the cruel fatalism found in the poems of the Old Icelandic
literature "Edda" or the Icelandic epics. Beowulf is more selfless than the Germanic heroes or the
heroes of the "lliad". In addition, since all three of his battles are against wolves that threaten the
entire society and civilization, he promotes unity rather than division among people [3, p. 11].
Although many critics evaluate the poem Beowulf as a Christian allegory representing good and
light against evil and darkness, they agree that the hero's selflessness and tragic death are his
worthy end. All this does not mean that “Beowulf” is an optimistic poem, here the tense and sad
style comes to the fore more.

The characteristics of Old English literature come to the fore more in its choice of themes.
In almost all cases, Old English poetry consists of epic stories, battles and wars. “Beowulf” is the
most famous example of this. To put it very simply, in the epic, the main hero defeats the terrible
creature in the end. It is this hypermasculinity that is mainly characteristic of the literature of the
time. These themes were most likely written to “entertain” people who remained within the walls
of the castle and did not see any battles in their lives. In any case, the themes are relevant; fighting
evil, darkness and sometimes even God was the main theme of literature until recent times. An
interesting fact was that all of these poems are anonymous and their authors are unknown.

On the other hand, linguistically, Old English poetry relies more on alliteration than today's
poetry, and its form is mainly determined by rhyme. In Old English literature, it was common to
emphasize different words and syllables to create rhythm, rather than lines that connect rhymes.
Creating metaphors by combining two words was also particularly popular, creating a rich poetic
mood. In this respect, Old English literature is an interesting example of the undeniable role of
oral folk literature in today's literary richness, and it is appropriate to study it more deeply in the
near future.
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1.Introduction
Harold Pinter is an English playwright, poet, screenwriter, actor, director and public figure of
Jewish origin. For many years he has been the head of the School of Drama and Stage Speech at
the University of London. He was born in the British capital into a middle-class family. Three of his
grandparents were Polish and one was an Odessa Jew. Although Harold Pinter entered the Royal
Academy of Dramatic Art in 1948, he did not complete his education. While still at school, he
began to participate in amateur performances. In the early 50s, he showed more inclination
towards poetry, and at the same time he became an actor in the Irish theater troupe. His first
stage work, the play "Birthday", was performed at the Bristol University Theater in 1957. Three
years later, another play called "The Watchman" was staged, and this work earned Pinter the title
of the best English playwright of the second half of the 20th century. At that time, the author had
just turned 30. His early plays are often called "comedies of menace." Harold Pinter wrote his most
popular works in the first half of the 1960s. These include "The Collection" (1961), "Acquaintances"
(1962), "The Teahouse" (1964), "Homecoming" (1964) and other plays. Almost all of these plays
were successfully staged on the stage of British theaters. In later years, the writer's plays "The
Land Without Owners" (1974), "Treason" (1978), "The Language of the Mountains" (1988)
attracted more attention. Pinter takes his themes from the lives and everyday lives of ordinary
people. However, almost all of these works, which begin without promising any surprises, end with
an unusual, unexpected and inexplicable ending. For example, in the play "A Light Pain", a middle-
aged intellectual sees a silent match seller near his house. He invites him to his apartment.
Despite all his efforts, he cannot engage the match seller in conversation. Finally, he himself
gets angry and begins to reveal the aspects of his life that he has kept secret from everyone. As a
result, his wife throws him out of the house and begins to live with the silent match seller. The
ruthless harshness of revealing the hidden aspects of human psychology is characteristic not only
of Pinter's dramaturgy, but also of his film work. His own scripts, as well as those based on the
novels of Francis Fitzgerald, Franz Kafka, and John Fawcett, have made it possible to produce
remarkable films. Harold Pinter himself starred in these films along with the stars of world cinema.
In the last twenty years of his life, Harold Pinter was more engaged in social activities and self-
promotion than in artistic creation, and paid attention to the issue of protecting human rights. But
it is interesting that the English writer tried to protect human rights in the way he understood and
wanted. In 1985, at the initiative of the International PEN Club, Harold Pinter and the American
playwright Arthur Miller visited Ankara to investigate the facts of persecution and oppression of
dissident writers. In a meeting with the US ambassador, they stated that Washington, by
supporting the regime in Turkey, was preventing dissent in this country. The ambassador, in turn,
tried to justify the idea that US-Turkish cooperation was necessary to prevent the Soviet threat.
However, Pinter, who did not have the courage to continue the argument on an ethical level,
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began to use insulting expressions towards the ambassador. As a result, the writers were expelled
from the residence with great shame.

2.Harold Pinter’s works

Later, Pinter called this incident, which was actually incompatible with intellectualism, one of the
bright pages of his biography.(2) Pinter has repeatedly made sharp statements about the
oppression of the Kurds in Turkey, US pressure on Nicaragua, the restriction of human rights in
Central and South America, America's anti-humanist attitude towards the former Yugoslavia, etc.
At the same time, he was known as one of the European intellectuals who took the most
uncompromising position against the military operations of the US and Great Britain in Afghanistan
and Irag. Revealing the true reasons for Bush's military intervention in Iraqg, Pinter said in his
speech in the lower house of the British Parliament: "The Americans used various classic methods
of creating terrible fear - intimidation, bribery, blackmail, propaganda - to gain the false support
of the world community. The most ordinary thing happened: an army was deployed on the
territory of a sovereign country, a plan was implemented to occupy and control oil-rich lands." In
2003, Pinter published a book of poems on the topic of Iraq, "War." This book won the author the
British Wilfred Owen Literary Award. In 2005, the author announced on the open air of the BBC
radio station that he had stopped his dramaturgical work "because he was concerned about the
current state of the world, and would henceforth direct all his energy and attention to politics and
poetry." In the same year, a few days after celebrating his 75th birthday, Harold Pinter was
awarded the Nobel Prize for Literature. Beginning in late 1948, Pinter attended the Royal Academy
of Dramatic Art for two terms, but hating the school, missed most of his classes, feigned a nervous
breakdown, and dropped out in 1949. In 1948 he was called up for National Service. He was
initially refused registration as a conscientious objector, leading to his twice being prosecuted, and
fined, for refusing to accept a medical examination, before his CO registration was ultimately
agreed. He had a small part in the Christmas pantomime Dick Whittington and His Cat at the
Chesterfield Hippodrome in 1949 to 1950. From January to July 1951, he attended the Central
School of Speech and Drama. (3)

From 1951 to 1952, he toured Ireland with the Anew McMaster repertory company, playing over
a dozen role In 1952, he began acting in regional English repertory productions; from 1953 to
1954, he worked for the Donald Wolfit Company, at the King's Theatre, Hammersmith, performing
eight roles. From 1954 until 1959, Pinter acted under the stage name David Baron. In all, Pinter
played over 20 roles under that name. To supplement his income from acting, Pinter worked as a
waiter, a postman, a bouncer, and a snow-clearer, meanwhile, according to Mark Batty,
"harbouring ambitions as a poet and writer." In October 1989 Pinter recalled: "l was in English rep
as an actor for about 12 years. My favourite roles were undoubtedly the sinister ones. They're
something to get your teeth into." During that period, he also performed occasional roles in his
own and others' works for radio, TV, and film, as he continued to do throughout his career.
Pinter's house in Worthing, 1962-64

From 1956 until 1980, Pinter was married to Vivien Merchant, an actress whom he met on
tour, perhaps best known for her performance in the 1966 film Alfie. Their son Daniel was born in
1958. Through the early 1970s, Merchant appeared in many of Pinter's works, including The
Homecoming on stage (1965) and screen (1973), but the marriage was turbulent. For seven years,
from 1962 to 1969, Pinter was engaged in a clandestine affair with BBC-TV presenter and
journalist Joan Bakewell, which inspired his 1978 play Betrayal, and also throughout that period
and beyond he had an affair with an American socialite, whom he nicknamed "Cleopatra". This
relationship was another secret he kept from both his wife and Bakewell. Initially, Betrayal was
thought to be a response to his later affair with historian Antonia Fraser, the wife of Hugh Fraser,
and Pinter's "marital crack-up".(1)
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3.Conclusion

Pinter and Merchant had both met Antonia Fraser in 1969, when all three worked together on
a National Gallery programme about Mary, Queen of Scots; several years later, on 89 January
1975, Pinter and Fraser became romantically involved. That meeting initiated their five-year
extramarital love affair. After hiding the relationship from Merchant for two and a half months, on
21 March 1975, Pinter finally told her "I've met somebody". After that, "Life in Hanover Terrace
gradually became impossible", and Pinter moved out of their house on 28 April 1975, five days
after the premiére of No Man's Land.

In mid-August 1977, after Pinter and Fraser had spent two years living in borrowed and rented
guarters, they moved into her former family home in Holland Park, where Pinter began
writing Betrayal. He reworked it later, while on holiday at the Grand Hotel in Eastbourne, in early
January 1978. After the Frasers' divorce had become final in 1977 and the Pinters' in 1980, Pinter
married Fraser on 27 November 1980. Because of a two-week delay in Merchant's signing the
divorce papers, however, the reception had to precede the actual ceremony, originally scheduled
to occur on his 50th birthday. Vivien Merchant died of acute alcoholism in the first week of
October 1982, at the age of 53. Billington writes that Pinter "did everything possible to support"
her and regretted that he ultimately became estranged from their son, Daniel, after their
separation, Pinter's remarriage, and Merchant's death.

A reclusive gifted musician and writer, Daniel changed his surname from Pinter to Brand, the
maiden name of his maternal grandmother, before Pinter and Fraser became romantically
involved; while according to Fraser, his father could not understand it, she says that she could:
"Pinter is such a distinctive name that he must have got tired of being asked, 'Any
relation?"" Michael Billington wrote that Pinter saw Daniel's name change as "a largely pragmatic
move on Daniel's part designed to keep the press ... at bay.

9.R.Basirzads
Harold Pinterin Ingilis adabiyyatina tasiri
Natica

Pinter va Merchant har ikisi Antonia Fraser ila 1969-cu ilda tanis olmusdu. bir neca il sonra, 8-9
yanvar 1975-ci ilde Pinter vae Freyzer romantik alagaya girdilar. Hamin goris onlarin bes illik
nikahdankanar esq macarasina sabsb oldu. iki ay yarim arzinds Tacirdsn miinasibatlori
gizlatdikdan sonra, 21 mart 1975-ci ilds Pinter nahayat, ona "Man kimsa ila tanis oldum" dedi.
Bundan sonra "Hannover Terrasinda hayat tadrican geyri-mUmkin oldu" va Pinter 28 aprel 1975-
ciilds, No Man's Land filminin premyerasindan bes glin sonra evlarini tark etdi. 1977-ci ilin avqust
ayinin ortalarinda, Pinter va Freyzer iki il borc gotirilmuis va kirays gotlrilmis mahallalards
yasadiqgdan sonra, Pinter Xayanat yazmaga basladigl Holland Parkdaki ke¢mis aila evina kocdu. O,
daha sonra, 1978-ci ilin yanvar ayinin avvallarinda Eastbourne-da Grand Hotelds tatilds olarkan
onu yenidan islayib. Freyzerlarin 1977-ci ilda va Pinterlarin bosanmasi 1980-ci ilda yekunlasdigdan
sonra Pinter 27 noyabr 1980-ci ilda Freyzerla evlandi. Marasim, avvalca onun 50 illik yubileyinda
bas tutmal idi. Vivien Merchant 1982-ci ilin oktyabr ayinin ilk haftasinds, 53 yasinda kaskin
alkogolizmdan oldd. Billington yazir ki, Pinter ona "dastak olmagq lgln alindan galani etdi" va
sonda onlarin oglu Danieldan ayrilmasindan, Pinterin yenidan evlenmasindan va Tacirin
o6liumundan sonra ayrildigina géra taassiflandi.
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o.P.bawmnp3ana
BanaHue Maponbaa MuHTepa Ha aHIIMKACKYIO UTepaTypy

Mo3xe lMnHTep Ha3Ban 3TOT MHUMAEHT, GAKTMYECKM HECOBMECTMMbIA C MHTENNEKTYaIM3MOM,
O/IHOM M3 CBET/bIX CTPaHWL, cBoen buorpadun. NMUHTEP HEOAHOKPATHO PE3KO BbICKA3bIBA/CA O
NpUTECHEHWM KypaoB B Typumn, aasneHmn CLUA Ha HuKaparya, orpaHMYeHnn npas 4YesoBeKa B
LeHTpanbHOM M HOXHOM AMepuKe, aHTUTYMAHUCTUYECKOM OTHOLWEHUM AMepuKkn K ObiBLIER
tOrocnasuun u 1.4. B TO Ke Bpema OH Dbl M3BECTEH KaK OAMH M3 €BPOMNENCKMX MHTENNEKTYa 0B,
3aHABLIMX CaMyto HECKOMMPOMMUCCHYD MO3MLMIO NPOTUB  BOEHHbIX onepauuit CLUA u
BennkobputaHum B AdraHuctaHe u Mpake. PackpbiBaa WCTUHHblIE MPUYMHBI  BOEHHOTO
BMellaTensbcTBa bywa B Mpak, MuHTep 3asBMA B CBOEN Pedyn B HUXKHEM nanate 6pUTaHCKoOro
napnameHTa: «AMepPUMKaHLbl WCMNOAb30BaAW Pas3/iniHble KAacCMYeckMe MeToApl CO34aHmA
aTMocdepbl Y»KaCHOro CTpaxa — 3anyrMBaHme, NoAKYN, WaHTax, NnponaraHay — 4Tobbl 3apyyYnTbCA
JIOHOW noAaep»Kkon mmposoro coobulectsa. Mpounsowsio camoe obblaeHHOe: apmus Bbiia
pa3mellleHa Ha TeppPUTOPUM CyBEPEHHOTO rocyAapcTBa, bl peannsoBaH NaaH No OKKynaumm u
KOHTPONO Hag, boraTbiMu HedTbio TeppuTopmamm». B 2003 roay MuHTep onybamnkosan cOOpHMK
CTMXOB Ha Temy Mpaka «BoiHa». 3a 3Ty KHWUTY aBTOP NOAYyYMA BPUTAHCKYO IMTEPATYPHY NPemMmto
nmenn Yunopega OysHa. B 2005 roay B npamom apupe pagmoctaHumm BBC aBTop 06bsABUA, YTO
npeKkpawaeT ApamaTypruyeckyto  AeATeNbHOCTb, «MNOTOMY 4YTO OOecnoKoeH TeKyliMm
NOJIOKEHWEM [le/l B MUPE W OTHbIHE COCPELOTOUNT BCHO CBOK IHEPTUIO U BHUMAHWE Ha NOAUTUKE
M N033UK». B TOM e rofly, Yepes HECKO/IbKO AHe nocne ceoero 75-netua, Naponba MuHTep 6610
yaoctoeH Hobenesckol npemun no autepatype. C KoHua 1948 roga MuHTep ABa cemecTpa
nocelan KOpoNeBCKyrO akafemuto ApamMaTUYeCcKoro MCKYCCTBa, HO, UCMbITbIBad OTBPaLLeHMe K
y4ebHOMY 3aBefeHUIo, NPONyCcTUA BONbLWY YacTb 3aHATWUIA, CMMY/AMPOBAN HEPBHbIN CPbIB U
6pocun yuéby B 1949 rogy. B 1948 rooy oH Obln MpM3BaH Ha HaUMOHAAbHYIO CHyKOYy.
MepBOHaYanbHO eMy Obl1I0 OTKa3aHO B PErMCTPaLMM B KAUEeCTBe OTKAa3HMKa Mo ybexaeHuAMm, YTo
NpuBeno K ero Asaxapl cyaebHomy npecnefoBaHuio M WTpady 3a OTKA3 OT MPOXOXAEHMA
MeAMNLMHCKOrO OCBMAETENbCTBOBAHMA, Npexae Yyem ero permctpauma CO Bblna OKOHYATENBHO
onobpeHa. OH nrpan HebONbLIYIO PONb B POXKAECTBEHCKOM NaHTOMUME MK YUTTUHITOH U ero
KOT» Ha nnnogpome Yectepdpunga c 1949 no 1950 roa. C saHBaps no utonb 1951 roga oH nocewan
LleHTpanbHy LWKOAY peyn n Apambl.
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Introduction

In the landscape of contemporary European politics, Poland has emerged as a pivotal actor
straddling strategic relationships between the European Union and the United Kingdom. From its
early post-socialist years in the 1990s, marked by democratic transition and economic
modification, Poland has undergone a significant transformation. Since its accession to the
European Union in 2004, the country has steadily grown in stature, evolving from a peripheral
participant into one of the EU’s influential mid-range powers. With its considerable territory, a
population exceeding 35 million, and a growing economy, Poland presents itself as an attractive
situational and strategic partner within both European and transatlantic frameworks of
cooperation. Its favorable geographical position at the EU’s eastern frontier further reinforces its
strategic relevance, especially in matters concerning security and energy policy.

Historically marked by complex and often strained relations with Russia, Poland's geopolitical
importance has only intensified following the outbreak of full-scale war in Ukraine in 2022. As one
of the regional critics of Russian aggression and a frontline supporter of Ukraine, Poland has
actively sought to reshape EU narratives concerning the security. This assertive stance of Warsaw
has aligned it closely with British foreign policy priorities, particularly in the post-Brexit era, while
occasionally placing it at odds with more cautious or consensus-driven approaches within the EU.
This paper explores Poland’s dual role in contemporary international relations as both a strategic
partner and a political challenge through the lens of its interactions with Britain and the European
Union. It seeks to analyze how Poland leverages its geopolitical, demographic, and historical
position to assert itself as a crucial player in shaping Europe’s response to regional instability and
shifting global power dynamics.

Polish Strategic Culture: History, Identity and Security

Poland’s strategic culture is deeply shaped by its historical experiences and collective memory,
specifically the loss of sovereignty at the hands of powerful neighbors. Unlike Western European
states whose strategic thinking has evolved within relatively stable borders and institutions,
Poland’s worldview is anchored in a legacy of partition, invasion, and resistance. The centuries-
long struggle for autonomy, punctuated by the brutal partitions of the late 18th century and
occupation during the 20th century, has cultivated a national consciousness acutely sensitive to
threats against sovereignty. Among the most defining elements of Polish historical memory are its
fraught relationships with both Russia and Germany. In Polish historical perception, Russia has
long represented not only a military threat but a civilizational rival. While Poland once aspired to
be a dominant power in Slavic world, especially during the height of the Polish-Lithuanian
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Commonwealth, it was ultimately Russia that absorbed this ambition and projected itself as the
rightful leader of the Slavic world. This perceived theft of historical destiny continues to echo in
Poland’s cautious, often confrontational stance toward Moscow. The legacy of Soviet domination
during the Cold War further cemented this distrust, making Poland one of the EU’s most stable
voices on Russian affairs, particularly since the 2022 invasion of Ukraine.

Simultaneously, relations with Germany, though economically intertwined in the post-Cold War
period, are shaded by memories of World War Il. Despite strong EU ties, many in representatives
in Polish government remain wary of what they perceive as German dominance within EU
institutions and policy-making. This historical caution manifests in strategic hesitancy toward
deeper integration or the surrendering of national competencies to Brussels seen by some as a
proxy for German influence.

Layered onto this historical consciousness is Poland’s conservative social paradigm, which further
distinguishes its strategic outlook. Poland’s political discourse is often infused with traditional
values centered on family, faith, and national identity. This conservatism is not just cultural but
increasingly institutionalized, influencing domestic and foreign policy as well. Successive Polish
governments, particularly those led by the Law and Justice Party (PiS), have emphasized
sovereignty, resistance to liberal social reforms, and the defense of national tradition, often
placing Warsaw at odds with more progressive EU capitals.

These dynamics collectively define a Polish strategic culture that prioritizes national resilience,
sovereignty, and historical vindication. Poland sees itself not only as a frontline defender against
Russian aggression, but also as a guardian of conservative European values in a Union it often
views as drifting from its Christian roots. This dual lens-security and identity helps explaining why
Poland simultaneously pursues close ties with Britain, especially in defense matters post-Brexit,
while maintaining controversial stance toward the EU institutions in recent years.

Principles of British foreign policy:Pre-Brexit and Post-Brexit times

The trajectory of British foreign policy has been historically shaped by its imperial legacy,
geopolitical insularity, and a strategic preference for global autonomy over regional entanglement.
Even during its four-decade-long membership in the European Union (1973-2020), the United
Kingdom never fully abandoned its identity as a global power with a distinctive foreign policy
outlook. Britain's approach to international affairs has consistently emphasized sovereignty,
maritime security, and a worldwide diplomatic footprint-principles rooted in its centuries-old
status as an imperial actor. Britain’s imperial past remains central to understanding its foreign
policy worldview. As the former nucleus of the largest empire in history, Britain has long seen itself
as a global player, with strategic interests extending far beyond Europe. This imperial mindset did
not vanish with decolonization; instead, it evolved into what scholars often describe as “post-
imperial globalism.” British institutions, its military, diplomacy, intelligence services, and
Commonwealth networks-continued to reflect ambitions not constrained by continental Europe.
The UK’s role in NATO, its "special relationship" with the United States, and its active participation
in global forums like the UN Security Council and G7 all reaffirm its enduring aspiration to project
power on a global scale.

Even after joining the European Economic Community (EEC) in 1973, British foreign policy
maintained a distinctly global orientation. Britain consistently sought to opt out or limit its
commitments to deeper political union within the EU. From the refusal to adopt the euro to its
reluctance toward Schengen, the UK's participation in the EU was pragmatic and transactional,
rather than ideological. Notably, one of the most consistent undercurrents of British foreign policy
has been its ambivalence toward European solidarity. While it recognized the utility of cooperation
with Europe-especially in trade, security, and regulation-Britain traditionally viewed the European
project as a continental endeavor, in which it participated not as a core member but as a semi-
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detached actor. Historically, British policymakers have preferred balance-of-power politics over
supranational governance, and this orientation meant that initiatives aimed at deeper integration
were often met with skepticism in London. This perception has roots in British geopolitical
thinking. As an island nation with strong naval capabilities and a global network of alliances, Britain
never saw its security or prosperity as dependent solely on continental Europe. The idea of pooling
sovereignty for the sake of European unity clashed with Britain’s self-image as an autonomous,
sovereign nation. While countries like Germany or France championed “ever closer union,” Britain
emphasized national interest and intergovernmental cooperation. This strategic detachment has
also influenced Britain's ambivalent stance on European defense initiatives. British leaders were
wary of EU efforts to develop independent defense capabilities that might duplicate or weaken
NATO-a cornerstone of UK security thinking. Britain has historically favored transatlantic defense
ties over a purely European strategic identity, another illustration of its prioritization of global over
regional loyalty.

The 2016 Brexit referendum marked a pivotal moment in the evolution of British foreign policy.
The decision to leave the EU reflected a desire to "take back control"-a phrase that resonated with
longstanding concerns about sovereignty, regulation, and national autonomy. Post-Brexit, British
foreign policy has been driven by a renewed emphasis on strategic independence and a
repositioning of the UK as a "Global Britain."

"Global Britain" is more than a slogan-it represents a deliberate shift away from a Eurocentric
foreign policy to one that seeks new trade deals, defense partnerships, and diplomatic influence
across the globe. The UK has strengthened its ties with the Indo-Pacific, reemphasized its alliances
with the United States, Canada, Australia, and Japan, and joined regional trade initiatives like the
Comprehensive and Progressive Agreement for Trans-Pacific Partnership (CPTPP). Simultaneously,
the UK has expanded its security presence in the Indo-Pacific through the AUKUS pact, further
reflecting its post-Brexit global vision. However, this pursuit of global autonomy is not without
challenges. Britain now operates outside the EU’s political decision-making mechanisms, which
limits its influence in shaping European responses to crises-such as the war in Ukraine or the
energy crisis. At the same time, the UK remains deeply economically interlinked with the EU,
complicating efforts to fully detach from the continent.

Nonetheless, the post-Brexit era has clarified several enduring principles of British foreign policy:
a preference for sovereign action over supranationalism, a commitment to global alliances over
regional blocs, and a strong reliance on historical prestige and maritime power as tools for
international influence.

Poland and the EU: Strategic Partner or Political Disruptor?

Poland’s position within the European Union is defined by a paradox: it is both a vital strategic
partner and a frequent source of political tension. Since its accession in 2004, Poland has been
one of the EU’s most economically and militarily significant member states. It has contributed
substantially to the Union’s eastern enlargement, energy diversification strategies, and collective
response to geopolitical threats, particularly from Russia. At the same time, Poland has also stood
at odds with Brussels on numerous issues related to rule of law, judicial independence, media
freedom, and democratic governance. This dual character complicates the EU’s internal cohesion
and raises the question of whether Poland serves primarily as a unifying force or as a political
disruptor within the Union. Poland's geopolitical location at the eastern edge of the EU gives it a
critical role in shaping European responses to regional security challenges. This has been especially
visible since Russia’s invasion of Ukraine in 2022. Poland became not only a frontline humanitarian
corridor but also a central hub for NATO military logistics and weapons delivery to Ukraine. Its
strong anti-Russian stance aligned closely with broader EU foreign policy, helping to galvanize
support for Ukraine across the bloc. In this context, Poland emerged as a leader among the EU's
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eastern member states, reinforcing the Union’s capacity to respond rapidly and assertively to
external threats. In economic terms, Poland is the sixth-largest economy in the EU and a crucial
link in the Union’s single market. Its rapid post-accession growth, driven by EU structural funds,
industrial modernization, and foreign direct investment, has helped integrate Central and Eastern
Europe more fully into the EU’s economic core. As a major beneficiary of EU cohesion funding,
Poland has also become a symbol of the developmental success of EU enlargement, making it an
example for future candidates in the Western Balkans and Eastern Partnership region. Poland’s
energy strategy also aligns with key EU priorities, particularly since the war in Ukraine. As one of
the loudest voices advocating for energy independence from Russia, Poland has invested in LNG
terminals, gas interconnectors, and pipeline infrastructure that now serve broader European
interests.

These efforts complement the EU’s long-term Green Deal and diversification agendas, even if
Poland has sometimes clashed with Brussels over climate goals and emissions targets.

Despite these strategic contributions, Poland’s relationship with the EU has often been marked by
open conflict and institutional strain. Under the leadership of the conservative Law and Justice
Party (PiS), Poland has repeatedly clashed with EU institutions over domestic judicial reforms that
Brussels argues undermine the rule of law and violate foundational EU treaties. In response, the
European Commission has launched multiple infringement procedures, withheld billions in
recovery funds, and even triggered the Article 7 process, which could at least in theory suspend
Poland’s voting rights in the Council. From Warsaw’s perspective, these actions represent an
overreach by unelected bureaucrats in Brussels and a violation of national sovereignty. Polish
leaders have framed their opposition as a defense of traditional values, democratic legitimacy, and
constitutional independence. This narrative resonates deeply with parts of Polish society,
particularly in rural and conservative regions, where skepticism toward EU liberalism remains high.
Furthermore, Poland’s tense relations with Germany, often perceived as the dominant force
within the EU, contribute to its reluctance to embrace deeper integration. Polish officials
frequently express concerns about German influence in Brussels and warn against the emergence
of a “two-speed Europe” in which core states drive integration while peripheral members like
Poland are sidelined. This perspective reinforces Poland’s preference for a Europe of nations,
where intergovernmental cooperation is prioritized over supranational governance. Poland’s
behavior within the EU cannot be easily reduced to obstructionism. While it resists political
centralization and liberal social policies, it remains a strong supporter of economic integration,
NATO cooperation, and European security. This selective engagement illustrates a pragmatic
duality: Poland leverages EU membership when it aligns with its national interests but pushes back
when it perceives threats to its sovereignty or identity. The 2023 elections, in
which opposition forces led by Donald Tusk regained power, signaled a potential recalibration of
Poland’s EU stance. Tusk, a former President of the European Council, has pledged to restore rule
of law and repair relations with Brussels. However, the structural features of Polish strategic
culture-sovereignty-conscious, historically wary, and socially conservative-are unlikely to
disappear entirely. Even with leadership change, Poland’s skepticism toward centralized EU
authority may persist, especially if reforms are seen as compromising core national values.

Poland and the UK: A Strategic Alliance in the Making?
In the aftermath of Brexit, the United Kingdom has sought to redefine its foreign relations and
reclaim its role as an independent global actor. In this new geopolitical configuration, Poland has
emerged as a key strategic partner for Britain—a relationship rooted not only in mutual security
interests but also in a shared skepticism toward aspects of European integration. Though
traditionally peripheral to one another’s foreign policy priorities, post-2022 realities, including the
war in Ukraine and shifting transatlantic dynamics, have pushed London and Warsaw closer
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together. This evolving partnership holds potential to become a cornerstone of Britain’s post-
Brexit presence in Europe and Poland’s quest for geopolitical relevance.

At the core of UK-Poland relations lies a strong convergence in security policy, particularly
regarding NATO, transatlantic cooperation, and collective deterrence against Russia. Both
countries have long championed robust defense spending and Atlanticism. Since Russia’s full-scale
invasion of Ukraine in 2022, this alignment has only deepened. The UK was among the first
countries to provide military aid to Ukraine and has played a leading role in organizing European
support. Poland, sharing a 500-kilometer border with Ukraine, has functioned as the logistical and
political hub for much of this support.

Beyond Ukraine, Britain and Poland have undertaken significant bilateral military cooperation. In
2017, the UK deployed a rotational contingent of British troops to Poland as part of NATO's
Enhanced Forward Presence, reinforcing the alliance's eastern flank. In 2022, this cooperation was
expanded with joint military exercises and defense procurement agreements, including the UK’s
support for Polish military modernization. British defense firms, such as BAE Systems, have begun
to play a larger role in Polish defense contracts, and both governments have expressed
commitment to long-term strategic defense collaboration.

This partnership is not only reactive but also strategic. Poland is increasingly seen in London as a
gateway to Central and Eastern Europe- a region gaining prominence in European security
debates. For Britain, maintaining strong ties with Warsaw provides an indirect way to shape EU
security policy from the outside. Conversely, Poland benefits from closer relations with a nuclear
power and a permanent member of the UN Security Council, both of which lend it additional
leverage in transatlantic affairs.

While the UK is no longer part of the EU, its political culture during and shortly after Brexit had
notable points of resonance with Poland’s conservative governments, particularly under the Law
and Justice Party. Both countries emphasized national sovereignty, control over migration, and
resistance to political centralization in Brussels. This ideological overlap allowed Poland and the
UK to form an informal coalition within EU institutions before Brexit, often pushing back against
federalist tendencies promoted by Germany and France.

Even after Brexit, these shared outlooks remain relevant. Both countries have expressed concern
about the EU’s ambitions for strategic autonomy in defense and foreign policy, particularly when
such ambitions appear to weaken NATO or exclude non-EU European powers like the UK.
Additionally, both states have shown skepticism toward EU-led climate and social policy agendas
that are perceived as intrusive or disconnected from national priorities.

That said, there are limits to this ideological closeness. The UK under more centrist leadership
(e.g., post-Johnson governments) has softened some of its earlier Eurosceptic rhetoric, while
Poland’s internal politics are increasingly contested. Moreover, London must carefully manage its
image in Europe, avoiding alignment with governments viewed as illiberal or in breach of
democratic norms. Beyond defense and political values, UK-Poland relations are expanding in the
economic and diplomatic spheres. While trade between the two countries declined slightly post-
Brexit due to new customs barriers, Poland remains one of the UK’s largest trading partners in
Central Europe, with significant trade in machinery, vehicles, and pharmaceuticals. British
investment in Poland is strong, particularly in sectors like finance, manufacturing, and tech. Poland
is also home to one of the largest Polish diasporas in the UK, a human link that continues to shape
bilateral relations. Despite initial tensions over migration policy during the Brexit debates, both
countries have moved toward stabilizing the status of Polish citizens in the UK, and these
communities now serve as cultural and economic bridges. Diplomatically, the UK has made clear
its interest in engaging Poland and other Eastern European states as part of its broader "Global
Britain" strategy. This includes initiatives like the Joint Expeditionary Force (JEF), which includes
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Poland as a member, and diplomatic outreach to Central Europe through the Three Seas Initiative
and other regional forums.

The UK-Poland relationship is gaining momentum and strategic depth in the post-Brexit era. It is
defined by shared defense priorities, converging geopolitical interests, and overlapping values
regarding sovereignty and transatlantic cooperation. While differences remain,particularly in long-
term visions for Europe: the partnership offers mutual benefits: for Poland, a powerful Western
ally outside of Brussels; for Britain, a strong foothold in the heart of Europe’s security frontier.

As both countries continue to navigate shifting alliances and rising geopolitical uncertainty, their
bilateral relationship may well become a model of post-EU cooperation: one that is flexible,
interest-driven, and anchored in shared strategic calculus. If developed with care and political will,
the UK-Poland partnership could stand as one of the most important diplomatic relationships in
post-Brexit Europe.

Poland’s Dual Role in Contemporary Geopolitics

Poland’s geopolitical position in the 21st century reflects a dual role that is both strategic and
paradoxical. On one hand, Poland serves as a reliable NATO ally and a proactive contributor to
European security. On the other, it has become a polarizing actor within the European Union,
challenging the political cohesion and normative foundations of the bloc. This duality places
Poland in a complex position-both as a bridge between divergent actors and a potential fault line
within the broader European order.

In the post-Brexit context, Poland occupies a unique space. It is one of the few major European
powers that maintains strong, trust-based relationships with both the United Kingdom and the
European Union, despite growing political divergence between the two. In this sense, Poland has
the potential to serve as a bridge, facilitating communication, coordination, and cooperation
between London and Brussels, particularly on matters of defense, energy security, and the
response to Russia’s aggression.

Poland’s partnership with Britain, as discussed earlier, is based on shared transatlanticism,
historical suspicions of Russia, and overlapping interests in regional stability. Simultaneously,
Poland remains deeply embedded in EU structures, especially in economic, trade, and budgetary
frameworks. Despite frequent clashes with EU institutions, it has not sought exit or significant
disengagement. On the contrary, Polish public support for EU membership remains among the
highest in the bloc, suggesting a strategic commitment to remain part of the Union-even if on its
own terms.

As the EU seeks to define its future without the UK, Poland could theoretically play a role in
mediating interests, particularly among countries that share a more sovereignty-focused or
Atlanticist orientation. Countries like the Baltic States, Romania, and Czechia often find common
cause with Poland in resisting EU over-centralization and advocating for a stronger NATO. In this
informal alliance, Poland could serve as a regional spokesperson, facilitating alignment between
the UK’s external ambitions and Central Europe's internal concerns.

However, Poland’s disruptive potential within the EU cannot be ignored. Its confrontations with
Brussels over judicial independence, media freedom, and minority rights have raised serious
concerns about the integrity of EU values and governance mechanisms. Critics argue that Poland,
alongside Hungary during the 2010s and early 2020s, has led an illiberal pushback against the EU’s
foundational norms. This has created internal divisions within the Union, particularly between
older Western member states and newer Eastern ones.

Moreover, Poland's assertive and sometimes unilateral foreign policy, notably during the peak
years of the Law and Justice government has led to tensions with Germany and France, the
traditional motors of European integration. Polish leaders have openly criticized what they
perceive as Western European complacency toward Russia and have pushed for more aggressive
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defense postures, even at the risk of undermining EU consensus. While this strategic clarity has
been welcomed in some quarters, it has also alienated Poland from the EU’s core decision-makers.
Even in areas where Poland contributes significantly, such as defense, border control, and energy,
its lack of alignment on political values complicates its role. For instance, while Poland champions
energy diversification away from Russian gas, it has also resisted binding EU climate goals.
Similarly, while it calls for stronger EU external borders, it has clashed with Brussels over refugee
resettlement and asylum policy. These contradictions reinforce the image of Poland as a state that
supports the strategic goals of the Union but rejects the political mechanisms and norms intended
to achieve them.

Poland's dual role reflects the broader fragmentation of the European project. In an era marked
by great power competition, war on the continent, and rising populism, Poland’s position mirrors
the EU’s internal struggle between deeper integration and flexible sovereignty. It wants to lead on
defense and security, particularly in Eastern Europe, but resist deeper political harmonization. It
seeks partnership with the UK and transatlantic allies while remaining a vital economic member
of the EU.

Whether this position is sustainable or destabilizing will depend on two key factors: Poland’s
domestic political trajectory and the EU’s ability to accommodate ideological diversity without
sacrificing unity. The recent return of more centrist leadership under Donald Tusk suggests a
temporary shift toward reconciliation with Brussels. However, the underlying structural factors:
historical memory, national identity, and geopolitical threat perceptionare likely to continue
shaping Poland’s independent course.

Conclusion

Poland's evolving role in contemporary European geopolitics reflects a complex intersection of
history, identity, and strategic ambition. Once a post-socialist state on the EU’s periphery, Poland
has successfully asserted itself as a mid-power within the Union-militarily capable, economically
significant, and politically assertive. Its rise has coincided with a period of profound transformation
in Europe: the departure of the United Kingdom from the EU, the resurgence of Russian
aggression, and growing debates about the future of European integration.

This paper has argued that Poland plays a dual role-both as a strategic partner and a political
disruptor-within the European security and diplomatic order. For the European Union, Poland is
indispensable in areas such as NATO defense, energy diversification, and the collective response
to the war in Ukraine. Yet it also challenges the EU’s normative core, particularly when it comes
to the rule of law, democratic checks and balances, and the supremacy of EU legal order. This
tension is not accidental but rooted in Poland’s unique strategic culture, shaped by a long history
of foreign occupation, distrust of imperial neighbors, and a deep commitment to sovereignty and
Catholic-conservative values.

In the post-Brexit era, Poland has also emerged as a key partner for the United Kingdom, offering
London a valuable diplomatic and military ally within Europe. The UK, in turn, benefits from its
partnership with Poland as it reorients its foreign policy away from Brussels and toward broader
global engagement. The two countries’ shared skepticism toward federalism, their firm
Atlanticism, and aligned defense priorities suggest the beginnings of a pragmatic and potentially
enduring bilateral alliance.Looking forward, Poland’s dual role raises critical questions for the
future of European unity and power projection. Can Poland act as a bridge between a post-Brexit
Britain and a still-integrating EU, or will its domestic politics and ideological divergence place it
further at odds with Brussels? Can the EU tolerate and manage internal ideological pluralism, or
will strategic divergences, such as those embodied by Poland undermine its coherence?
Ultimately, Poland’s case illustrates the broader challenge facing Europe today: how to reconcile
diversity in political values with the need for collective action in an increasingly unstable world. As
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a strategically vital yet politically contested actor, Poland may either serve as a linchpin of
European security cooperation or a flashpoint of internal discord. Understanding this duality is
essential not only for scholars and policymakers, but for the future of Europe as a whole.
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Technical Sciences

LY MoHE TANAC 63EHAEPI AJ1IABDI
BEOVbIHLLA 2023 bINFbl BETETALMABIK,
KE3EH KOPbITbIHABI/TAPDI

Ecnanaesa buHasup KeHxkexaHoBHa
7MO07404-«Cy pecypcTapbiH backapy» BBB marnctpaHTsl, Kasak ¥ATTbIK cy
WApYaLWbINbIFbl YXaHE MpPUTraLLMA YHUBEPCUTETI

ambbin bonbicbiHaa 2023 KyHTI3OENiK *blaga BereTauusaibik KeseH eTe Kypaeni eTTi.
KbIpFbI3CTaH aymafblHAa Cy KOMManapbiHa Cy a3 KMHanfaHAblKTaH Mambbin obnbicbiHAa eTe
KayinTi »kafganm TyblHAaAbl, Tanac e3eHiHAe — ban3ak, XapTblnak Tanac aydaHaapbiHbIH, EricTiK
ankantapsl, Ly e3eHi 6oMblHIWA — Kopaal ayaaHbiHbIH CyapManbl ankanTapbl Cycbli3 Kanapl.
Cyapmanbl cy KeTicneyi canfapblHaH XaHe aya-paliblHblH 6Te bICTbIK 60ybIHaH Oy ayaaHaapaa
TOTEHLUE KaFaan pexumi eHrisingi.

Kblprbi3rnapomMeT anabiH-ana 6onkambiHa cankec, 2023 xblnablH, BEreTauusa/ibiK KeeHre
Ly »keHe Tanac e3eHAEpPiHiH Cyabliblfbl, WamameH HopmadaH 100-geH 120% wamacbiHAA
bomKaHab!.

Ocbl 60mKkam HeriziHae 2023 KblnablH Beretauma keseHiHe rpaduKTep KypacTbipblabl,
oHpa Ly e3eHi 6orbiHwa — 222,0 MaH.M3 skaHe Tanac e3eHimeH -520,0 maH.m3 6onkaHsaH.

COHbIMEH KaTap, afbin KefieTiH Cy MEeH Cy KOMManapbliHbIH, TOATbIPbIIYbIHA Beretaums
Ke3eHiHiH 6acTanybl anapiHaa MOHUTOPUHT »acay (Knpos, OpTo-ToKkol, TaceTKken cy Konmmanapsi
boMbiHWa), OOMKAMHbIH, pacTasMmafaHblH  KepceTTi. Kblpfbi3cTaH cy pecypctapbl  Kbi3ameTi
aknapatbl bonbiHWa Oy ©3eHaepAiH, CyAbl/biFbl HOPMaZaH eki ece TOMEH eKeHiH KOPCeTTi.

2023 xbinbl Ly-Tanac Kommccuacbl MaxKiniciH AamaTbl KanacblHAa cayip arblHaa ©TKi3y
}ocnapnaHfaH 6onatbiH, 6ipak KblpFbl3 XKafbl Mep3iMmai benrine anmasaH coH, maxinic 6onmain
Kanabl, coHbimeH 2023 xblnfa Beretauma rpaduKTepi kenicinmen, Kon Komblamazbl.

CoHbiMeH KaTap, 2023 Kkbinbl 27-28 cayipae buwkek KanacbiHoa (Kbiprbis
PecnybaunkacbiHaa) KP aKonorus )aHe Tabusn pecypctap MUHUCTPAIMHIH, BULLE-MUHUCTPI MmeH LLy-
Tanac e3eHAepiH MemneKkeTapanblk NanaanaHy macenenepi borbiHLA cy pecypcTapbl Kbi3MeTiHiH,
LMPEKTOPbIHbIH, XYMbICLLbI Ke3aecyi 6onabl, OHAa eki KakneH KasakcTaHra LUy e3eHi bolblHLIa —
222,0 maH.m3 aHe Tanac eseHimeH -520,0 mnH.m3 cy 6epiny makyngaHfaH 2022 Kbiifbl
BeretTauusa KeseHiHe GeKiTifreH rpapuKkke calkec »)ymbic icTey 2023 *blFbl FpadUKKe KON KOt
KencinreH 60naTbiH.

©3eHaep afblHbl MEH CyAblNblFbiH eckepe oTbipbin, 2023 XblnablH 3 OHKYHAIriHAAE
KasaKkcTaH »aHe KbipfFbi3cTaH »KarbiMeH 2023 blA4blH Beretauma KeseHiHe rpapuktep kenicinin,
6ekiTingi, oHoa KasaxkcraHfa LUy eseHimeH 154 mnH.m3 6epinetin 6onabl, 6y 2022 KblAMeH
ca/ibICTbIpFaHAa 66 MAH.M% Kem (220 maH.m3), Tanac eseHi 6oMbiHwa — 336 maH.m3, 6yn 2022
MbIIMEH canbicTbipFanaa 164 man.m3 (500 MaH.M3) MesLepre Kem.
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Tanac eseHiHAeri cy KaMTamacbI3gplfbl

Beretaumsanblk KeseH cayipdiH 3 OHKyHAiriHae 6actanabl, AFHM KMpoB cy KoMmacbliHaH
Tanac e3eHiHeH Ka3aKCTaHApblK XafbiMeH cy any (Mambbin obnabickl) 2023 Kbinbl 29 cayipae
6acTanapl, KasakcraHra 9-15 m3/c kenemae cy Tactanibl.

Knpos yc KoMmacbiHbiH, Kenemi 2023 KblnaplH Beretaums kKeseHi 6acrtany angpiHaa
(29.04.2023x.) — 443,8 maH.M3 Kypadbl, CYy KOMMAaCbIHa afbin KeneTiH cy menwepi — 1,2 m3/cek
bongpl.

2023 »KblnablH Beretauma keseHinae KMpos cy KoMmacbiHaH Tanac e3eHi anabbl 60MbIHLLIA
Mem/ieKkeTapasblK NanganaHaTbiH Cy WapyallbliblFbl HbicaHAapbiHaH Ka3akcTaH PecnybinkacbiHa
cy bepy bolbiHLIA AepeKkTep TOMEHAE KecTede KenTipinen,.

Kecte 1 — Knpos cy KoMmacbiHaH cy bepinyi

KaHanaap meH cy Alinap Mpaduk dakTini cy paduKTeH
LapyaLlblNblfbl HonbIHLIA, any, anbIPMaLLbIAbIK,
KYPbIbIMAAPbIHbIH, MJIH. M3 MJIH. M3 MJIH. M3
aTaynapsl

KnpoBs cy Komacsl, Cayip 0 2,14 2,1
KasaKkcTaHfa bepineTiH cy Mamblp 80,35 80,35 0
Maycbim 116,6 115,34 -1,3

Winne 103,68 117,50 13,8

TamblI3 26,78 6,96 -19,8

KblpKynek 9,072 1,495 -7,6

Bapnblifbl 336 323,8 -12,2

MblHaHbl eckepy Kepek, cyabl 6eny — 23.02.1983 biabl KCPO menvopauma »aHe cy
WwapyaLbinbiFbl MUHUCTPIHIH, opbliHOacapbiMeH BeKiTinreH «Tanac e3eHi afblHbIH 66y Typanbl»
eperke Heri3iHae iCKe acbipblaaabl.

Ocbl Epexere cankec Tasac e3eHi boMbiHWa BereTauuManbik KeseHae cy bepy Kenemi 590

MIH. M3

Kecte 2 - ®akKTini cy kenemi, KasakctaHfa afbin KenareH, 2018-2023 »bingap

Kypanabi,

rpaduKTeH arbipmallbiibiK 254 MaH.m3,
KepceTiNreHHeH 266 MAH.M3 Kem a/ibin OTbIp.

KasakcTaH Kafbl

Epexene

binaap Epexkere calikec dakTini, Epexene BepinmereHi, maH.»
bepinyi kepex, MH.M3 KepceTiNreHHeH
MJIH. M3 yneci, %

2018 590 462 78 128

2019 590 565,8 96 24,2

2020 590 520,6 88 69,4

2021 590 377,4 64 212,6

2022 590 591,9 100 0

2023 590 323,8 55 266,2
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KecTte 3 - KasakcTaH PecnybaunKkackl aymasbiHa cy Kenyi, 2023 x.

cayi | mam May- | wing | Tam | KbIpKY
KepceTkiwTep p bIp Cbim € bi3 ek eckepTy
MIH. M3
| OHKYHAIK 0,0 25,9 | 37,58 | 38,8 | 6,96 1495
opTachl 86 20 4 80 4 ’
Il OHKYHAK KasakcraH-fa Kupos cy koiima- 00 | 259 | 3888 | 358 | 0,00 | . oo
opracsi CbIHaH cy TacTanybi 36 20 0 56 0 ’
[l OHKYHAIK 2,1 | 28,5 | 38,88 | 42,7 | 0,00 0.000
opTachl 43 12 0 68 0 ’
| OHKYHAIK 6,9 | 18,4 | 28,50 | 28,0 | 8,17 4773 Cayip,
opTachl 13 22 3 54 0 ’ TaMbI3
Il OHKYHAIK 7,2 | 19,9 | 28,24 | 24,0 | 4,24 5 471 HoHe
opracel 58 | 05 0 21 | 5 ' KeIpKYA
eK
annapsol
HAOa
Tanac bereTiHe cy Kenyi Aca-
Tanac
[l OHKYHAIK 43 | 21,8 | 28,23 | 29,4 | 4,85 6938 | KaHanbl
opTachl 23 12 0 05 4 ’ HaH
Tanac
o3eHiHe
cy
TYCKEH

Eckepmy: Cayip, mamei3 #aHe KbipKylek alinapeiHOa Aca-Tanac KaHanelHaH Tanac eseHiHe cy
myckeH. CoHbiMeH bipae, KocbiMmwa cy bepy makcameiHOQ, KbipFel3 PecnybauKkacs! aymasblHOGFbI
Kapi30ik KaHandapdel masanay xypeizindi, byn 6i30iH en aymarsiHa 1,5 - 2 m>/c cy menwepiH
barsimmayFra MyMKiHOIK 6epoi.

LLly e3eHiHAeri cy KaMTamacbI3abifbl

2023 KyHTi30eNiK blNAblH BEreTaUMAIbIK Ke3eHiHAE Ka3aKCTaHAbIK *afbl MEMIEKETAPASbIK,
nalnZanaHbiNaTbiH Cy LUAPYallbliblfbl HbicaHAapbiHaH Ly e3eHi anabbiHaa bekiTinreH rpadumkke
colkec 154 maH.m3 Kenemae cy anyapl icKe acbipy KaxkeT egi, 6ipak dakTini cy any 135,7 maH.m3
KYPabl, AFHU Ka3aKCTaHAbIK aK 18,3 maH.m> Kenemae cy kem angpl. bap/biFbl, ocnapaaHFaH
KenemHeH 88 % anbiHAbI.

2023  KblaFbl  BereTauuanbik  Kesende Ly e3eHi  anabbiHaH  mMemaekeTapasblk,
nalnZanaHyaasbl Cy LapyalbiablFbl HblcAaHAApbliHAH KasakcTtaH PecnybnukacbiHa bepinreH cy
HolblHLIA AepeKTep TOMeHAe KecTeae KenTipinea,.
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Ly e3eHi

anabblHaH MemneKkeTapanblK NaaanaHyaasbl
HblcaHAapbiHaH Ka3akcTaH PecnybankacbiHa bepinreH cy bobiHIWa AepeKkTep

Cy LWapyallbinbifbl

KaHangap meH cy Alnap lpaduk | PakTini cy any, BepinreHHeH
LapyaLlblablfbl HoMbIHLLIA, MH.M3 anbIpMalLbIAbIK,
KYPbIIbIMAAPbI MH.M3 MH.M3
«eopreBcKnim» cayip 3,800 3,470 -0,3

MarncTpan KaHanbi Mamblp 26,820 26,549 -0,3
MayCbIm 29,190 28,743 -0,4

winae 29,370 28,708 -0,7

Tambl3 23,160 17,707 -5,5

KblpPKYMEK 7,780 9,422 1,6

KocCbIHAbIChI 120,1 114,6 -5,5
«MiHiWKe-AKTac» KaHanbl cayip 0,000 0 0,0
Mamblp 4,910 4,061 -0,8

MayCbIm 6,160 5,835 -0,3

winge 4,030 2,085 -1,9

Tambl3 2,670 0,484 -2,2

KblpKYMEK 2,590 0,000 -2,6

KocCbIHAbIChI 20,4 12,47 -7,9

«Konoc» KaHanbl cayip 0,000 0,00 0,0
MambIp 1,870 1,072 -0,8

MayCbIm 3,140 2,625 -0,5

winae 2,670 2,086 -0,6

Tambl3 2,310 1,710 -0,6

KblIpKYMeK 2,072 0,233 -1,8

KocbiHAbICbI 12,06 7,73 -4,3

«Ob6begMHEHHbIN» KaHabl cayip 0 0 0
MaMblIp 0,130 0,097 0,0

MayCbIm 0,420 0,414 0,0

winae 0,430 0,363 -0,1

Tambl3 0,430 0,059 -0,4

KblPKYMEK 0 0,000 0

Bapnbifbl 1,41 0,93 -0,5
MemnekeTapanblk NanaanbiHbINATbIH 154 135,7 -18,3

HapAbiK HbicaHaap 6oMbIHIWA KOCbIHAbICHI

CoHbiMeH KaTap, Ly e3eHimeH cy 6eny 23.02.1983 xbinfbl KCPO mennopaums aHe cy

WapyawbinbiFbl MUHUCTPIHIH, opbiHBacapbl bekiTkeH «Llly e3eHi afblHbiH Beny Typanbi» Epexe

Heri3iHae icKke acblpblaagbl.

Mbicanbl, bepinreH Epexere calikec [eOprMeBCKMI MarncTpan KaHanbiMeH cy bepy
Kesemi Beretauua KeseHinge 159,0 MaH.m3 Kypanabl.
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Kecte 5 — 2018-2023 blnaapbl FeoprmeBCKMii marmctpan KaHanbimeH KasakCTaHfa afbin Kenrex
dakTini cy Kenemi

Kbingap Epexxere dakTini, % , epexe BepinmereH cy
calikec, MAH.M3 Me/lLepiHeH Kenemi, MaH.m3
MJIH.M3

2018 159 123,1 77 -35,9

2019 159 163,0 102 +4

2020 159 146,73 92 -12,27

2021 159 122,2 77 -36,8

2022 159 146,9 92 -12,1

2023 159 114,6 72 -44,4

Epexere [1-4] cenkec Ly e3eHiHiH MemnekeTapasblk HbiCaHAAPMeH BereTauma

keseHiHae cy 6epy kenemi 370 maH.M3 Kypaabl, rpadukTeH aibipmacel 216 maH.m3 Kypaas,
Ka3aKCTaHabIK ¥ak epexkeae KepceTiireHHeH 234 MaH.m3 cy KenemiH Kem asbin oTbIp.

Kecte 6 — 2018-2023 xblngapbl Wy e3eHiHiH, memnekeTapasblK HblCaHAAapMeH Beretauna
KeseHiHae daKTini cy bepy kenemi

Koingap Epexxere ®akTiNi, % , epexe BepinmereH cy
calikec, MIH.M3 MeLepiHeH Kenemi, MaH.m3
MJIH.M3
2018 370 163,5 44 206,5
2019 370 203,1 55 166,9
2020 370 178,5 48 191,5
2021 370 151,7 41 218,3
2022 370 176 47 194
2023 370 135,7 37 234,3

KblprbiacTaH PecnybnvKacbiHAH afblin  KeNeTiH cy KenemiHiH eTKinikcis menwepae
HepinyiHeH, ambbin 06abicbiHAa BipKaTap WeLiMiH Kblaaam Taby KaxKeT macenenep TyblHAaAbl,
0/1ap eHipAiH CyMmeH KamTamacbI3AblfblHA 3MAHAbI 9CEPiH TUri3Ai.

OO6AbICTBIH,  ayblA »KHe Cy LWapyalblblfbl MeKemesiepiHiH apacbiHAa a/1eyMeTTiK
TeKkeTipecTi bonablpmay MakcaTblHAA, KaHe e eHipAiH a3blK-TYNiK Kayinci3airiH KamMTamachl3 eTy
YLWiH, BYPbIHFbI XKblgap TaXKipnbeciH eckepin, KemxblAAbIK Wen ankanTapbiHa cy bepinmeai.

Cy 6epy, KaHanaap *KaHe ayblAAblK OKPYrTep apacbiHA4a Cy alHabiMbl aAiciMeH icke
acolpblnabl. MMoHe e, Ke3eKTiNiK CcakTaNyMmeH TYH Me3riniH4e XaHe cafaTneH cyapy
KapacTblpbladbl.

MemneKkeTapanblk NanganaHbiMAafrbl TpaHCWeKapanblk HblicaHAap HoMbiHWa KasakcTaH
PecnybnukacbiHa afbin KeneTiH, Ly xaHe Tanac e3eHAEepiHiH Cy pecypcTapblHbIH, Ofapblaa
KepceTinreH Kenemaepi, COHFbl XblAAapbl CYy KONEMIHIH ToMeHaeYy AMHAMUKACBIH KIHE KblpFbl3
enNi XafblHaH cyapy CyblH DepyAiH TYPaKCbI3AblfbIH KepceTeai.

ly-Tanac anabbl 6oOMbIHIWA TpaHCWeKapasblk Cy pecypcTtapblH 6ackapysblH, ©3ekKTi
MacesieNepi KaHe oNlapAbl WeLly }KoiLapbl

annbl cy KenemiHiH, 80-82 % Keplinec aymakTapAaH afbil KeayiHe 6annaHbICThbl,

Hambbin 061bICbIHAA Kbl CalblH Cy TanlblAbiFbl Baikanaabl. Mblcanbl, CyAblH HEri3ri Kenemi
Kblpfbi3cTaH PecnybivKacbiHaH afbin KeNEeTiHAIKTEeH, Heri3ri @3eKTi Macesie — TpaHCWeKapanbiK,
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©3eHAEePMEH KaXeTTi Cy MeLWepiH TONbIFbIMeH KeTkizbey: Tanac e3eHi anabbl 6orbiHWa Knpos
CY KOMMacbl MemJieKeTapasiblK HbiCaHbIMEH icKe acbipblnaabl; Ly e3eHi anabbimeH, KasakcTtaH
afbl Cy anyabl 5 KaHa/iMeH icke acblpaabl; Kopaan ayaaHbiHAa - «[eoprMeBCKUiM marmctpan
KaHanb» (TMK), «lopTtebe» MK, «Konoc» MK, «O6beanHeHHbIn» MK, x)kaHe MepKe ayaaHbiHAa
— YWK (364K) 6aTbic 6enirinae cy any 5 xbingaH 6epi icke acbipbliMaliabl, KaHanfa cy xibepy
acnapa e3eHi apKbiabl XKyprisineai [1-5].

MoHe pae KenTereH memsiekeTapanblk HbicaHgap LWy, Tanac eseHaepiHae 6ipnecin
nanaanaHbliaTblH  Cy WApyallbliblFbl  KYPbIIbIMAAPbIHLIH, - Ti3iMiHE  eHri3iimereH; OcCblfaH
HannaHbICTbl KA3AKCTaH Kafbl XOHAEY-KannbliHa KENTIPY XYMbICTaPbIH KYPri3e afimanabl xKaHe 6ac
Cy any Kypblabimaapbl (bacTofaHaapbl) KbipfFbl3 alMarbiHAa OpHanackaH «Konoc», «Koxk»,
«KapaTaku», «Akmonga», «TomeHTamra» MK TypakTbl cy 6epy/i KamTamachI3 eTe ajimanbl.

Rofapblaa aTtanfaH macesienepdi Welly YWiH TpaHClWeKapanblK 63eHAepMeH «Kascylwap»
PMK ambbin dunmnanbl GaclibiibiFbl KaHE ayaaH, 06/bIC aKIMWINIM Kbl3MeTKepaepimeH —
Kblpsbl3 Pecnybimkachl cy WapyalbiablFbl Yy xaHe Tanac 6baccelMHaik backapmanapbiMeH YHEMI
Keniccesaep yprizineni, byn kesge oTiHIM HepinreH cy KenemiH cakTay »KaHe cyabl y3iniccis
bepyAi aHbIKTay CUAKTbI Macenenep wewwineai, cebebi mMyHAaM aybiTKynap Cy TYTbIHYLWbIAAP
apacbiHAa Ccy YAecTipyre KaTTbl aCepiH Turiseai.

CoHbiMeH KaTap, Koppaan, bBansak, Mambbln »koHe Tanac aydaH4apbiHbIH - cy
TYTbIHYLWbIAapbiMeH, LLy-Tanac baccenmHAik MHcnekumack! «Kascywap» PMK ambbin duamans,
ayAaHAablK sKaHe ayblaAblK OKPYITepain, eKingepimeH bipnecin - TyCiHAipYy *KYMbICTapbIH Xyprises,,
ayfaH4ap MeH ayblAaplK OKpyrTepre penarep Kacanafpl. Kespecynep kesiHae, KplpfFbi3cTaH
XafblHaH cyapblH a3 menwepae bepinyiHe HalnaHbICTbI, Cy menwepi BapablK TYTbIHYLWbIAAPFA
KoNaafbl bap eTim TeHaeln beniHeai gen TyCiHAipiareH.

OpaH benek, «Kascywap» PMK Hambbin dunnansl mamaHgapbimeH bipnecin 6epinrex
eTiHIMre CalKec, cy any KypblibIMAapblHA TypaKkTbl 6acTofaH HacbiHAa TeKcepynep XKyprising,,
XacanfaH KeniciM-apTKa CaMKec cyapManbl aNKanTapabl TEKCEPY, KaHe Ae Cy TYTbIHYLWbINAPAbIH,
OTiHiW bepyi bolMbIHLWA Keaen cy bacbiHAa TeKcepyaep XKyprisiireH.

2024 binfFbl BereTauma KeseHiHAe Cy TanwWblblFbiHbIH, YaKbITblbl anfblH any VLiH,
*ambbin 06/1bIChbl CyapMalibl eriHWINIKNeH anHaAbiCyLWblaapbiHa, *KeprifikTi aTKapy opraHaapbiHa
TOMeHAEeri HycKay/blIKkTapabl bipnecin opbliHAaYyFa YCbIHbICTAP *Kacanabi:

- KYMbIN TONTbIPbINATBIH CY KOMManapbl MeH YHFbIMananapAblH Cy pecypcTapbiH iCKe Kocy;

- cyApbl YHEMZEY TEXHOIOTMANAPbI MEH TEXHMKANAPbIH (TaMLWbIAATbIN Cyapy, *KaHObIpaaTbin
Cyapy KoHe T.0.) naiganaHy KaxeT, blAfanibl Ken naiaanaHbalTbiH aybla  Lapyallbliblifbl
OAKbINOAPbIH ery;

- CynaHAaplpy KyMenepiH KannbiHa Kentipy KoHe XeTinaipy 6oMbiHWa LWapanapab
KO/ 4aHyAbl TOKTATMay;

- aybICManbl ericTik TICINIH CaKTay;

- aTanfaH macenenepai Wellyae fblibIMW 3epTTEYIEPMEH KyWeni Tacingepai eHaipy
KarkeTTiri. CoHbIMeH KaTap 2024 binablH Beretauua KeseHiHe Wwapanap *ocnapbl meH *Kambbin
0B/bICbIHbIH, CYNaHAbIPY XKyMenepiH KanbinHa KenTipyaiHd on KapTachl *acasiblHAbI.

Nutepatypa
1. CeHHunKoB M.H. MporHo3Hoe noBbileHNe BOA00OECNEYEHHOCTM MO PETY/IMPOBAHMIO BOAHbIMM
pecypcamm Kambbinckor obnactu [Tekct] / CeHHukos M.H., Ep»kaHosa H.K. // WMHHOBaLMOHHbIE
N MPaKTUYECKMEe pelleHMA YCKOPEHHOro BOCCTAHOBAEHMA MPOAYKTMBHOCTM AerpagnmpoBaHHbIX
opolwaemMblix 3emesb: MexayHapoaHana HaydHo-NpakTMyeckana KoHpepeHumsa, 20 maa 2022r., T.
Tapas, 2022. - C. 68-73.
2. Cop, Mpasun Pecnybankn KasaxctaH 3.04-101-2013 «MApOTEXHUYECKME COOPYHKEHMAY.
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OCOBEHHOCTW dusnko-reorpadmyeckON
Xapaktepuctmk UJTN-BANXALLCROTIO
BEACCEVHA

MyxamenxaHosa CabnHa MycaxaHOBHa
mMmarmctpaHT Ol 7M07404-«YnpaBneHne BOAHbIMM pecypcamm», Kazaxckmim
HauMoHaNbHbINM YHUBEPCUTET BOAHOMO XO3AMCTBA U MPPUraLmm

r'mgporpadua Nnn-banxawckoro 6acceinHa

Nnn —3To yameuTenbHana peka, KoTopas nepecekaeT TEPPUTOPMIO Hallie pecnybanKkm ABa
pa3a. TakKe 3Ta peKa TPaHCrPaHMYHOro 3Ha4yeHMA, KOTopaa HayMHaeT CBOW MyTb CO CK/AOHOB
BennKkoro TaHb-LLlaHA, Aanee npoTekaa no TeppuTopum KasaxcTaHa, a TouHee ANMATMHCKOMN
obnacTn, oHa BNadaeT B OAHY M3 KPYMHbIX 03ép CTpaHbl, 03epo banxaw. MamM MOXKHO CKasaTb
chopmmpoBaHa 6aarosapa CoeIMHEHMIO ABYX PEK, TaKMX Kak Tekec 1 KyHrec. 3To oaHa M3 CaMblx
3HaYMMbIX MO nowaamn pek Pecnybamkmn KasaxctaH. E€ npoTsaxeHHOCTb gocTuraeT Ao 1439 km, ns
KOTOPbIX Ha TEPPUTOPMIO HALLEero rocyaapcraa NPUXoOANTCA OKON0 815 Km.

O3epo banxall cymMTaeTca OAHUM M3 caMbiX 60NbLINX BOAOEMOB MNAHETbI, CYLLECTBYIOLLEE
H6naronapa pekam, KoTopble CTEKAKOT CO CKNOHOB rop Anatay. OCHOBHOM W KpynHenLien 13 aTmx
pPeK ABAAETCA Mccneayeman Hamm peka Maun. bacceltH o3epa HaxoAMTCA Ha OrO-BOCTOYHOM YacTK
CTPaHbl, B KOTOPYIO BXOAAT Takme 061acTh Kak AIMaTUHCKas, BOCTOK HKamOblaICKOM, 1Oro-BOCTYHasA
YyacTb KaparaHAMHCKOM, OXKHbIM perroH BocToyHo-KasaxcTaHckon, M Hebonblias Tepputopua

Kutan. B gaHHom bacceliHe nmeeTcs 60/1blIOE KONMYECTBO pPek, 03Ep, BOAOXPAHUANLL (PUCYHOK
1).
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PucyHok 1 — M'maporpadua bacceltHa o3epa banxalu

06wt 06bEM BacceliHa uccaesyemon pexku gocturaet oTmeTku 140 Toic. Km2. Peky Mnu
BMOJIHE MOYHO Ha3BaTb MHOTOBOAHOM. Y HE& 3HaUMTe/IbHOEe KOIMYECTBO NMPUTOKOB. Man BMmecTe
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CO BCEMU €€ MMEIOLLLMMMCA NPUTOKAMM NUTaeTca baarofapa neHMKam. Pacxoapl, a TakKe YypOBHU
CTOKa NeKM OTHOCUTEIbHO MPOMEXKYTKOB BPEMEHW PAa3MEPEHHOCTbIO. M03TOMY B 3MMHMIA CE30H U
neTom KosnebaHma Habntoa4atoTCs COBCEM HE3HAUMTEIbHbIE. HO BpeMsa 0T BpEMEHM Ha HEKOTOPbIX
NPUTOKax peKu paspylwatoue cenn. M3BecTtHo, uccnedyemas peka BXoAMT B cocTaB Mnaum -

Banxawckoro bacceiHa.
B cBoto ouepeab, Mau - banxalwckuii baccemH — oAMH M3 3HAYMMBbIX BOAOXO3AMCTBEHHbIX

bacceiHoB cTpaHbl. OHa OxBaTblBAeT TEPPUTOPMM HOro-BOCTOYHOTO KasaxcTaHa, TaKKe
Hebo/bLUYIO YacTb TeppuTopun Kntaickon HapoaHo Pecnybamnkm (pUCYHOK 2).
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PucyHok 2 — KapTa pacnonoskeHus Mnu - banxauwickoro 6acceiHa

Ob6wmi pasmep 3aHMMaemol TeppuTopumn BacceitHa gocTturaet 415 Tbic. KM?, ecau
roBopuTb 0 Pecny6imkm KasaxcraH, To 355 TbiC. KM? 13 06LWel niowaam npuxoauTca Ha Hally
cTpaHy. Kak paHee roBopunock, Mamn - banxawcknin bacceiH pacnonoKeH Ha TEPPUTOPUM ABYX
conpenenbHbiX rocyaapcTs. [OBOPS O HallemM rocyAapcTBe, MOXHO CKasaTb, 4To 6accenH
PACNONOXKMUACA Ha TEPPUTOPUM TakMx obnactel, Kak KambbincKMin, B YacTHOCTM Kopaanckui,
LUyMCKMIA M MOMBIHKYMCKUIA pernoHbl; KapkapannHCKMn, AKTOramckui m LLeTcKuin pernoHsi
KaparaHaMHCKon obnactn; AArosckmin n YaKapcKuit parioHbl, KOTOpble OTHOCATCSA K BOCTOYHO-
KasaxcTaHckol obnacti 1 B Lenom AnmaTMHCKaa obnacTb. Ha TeppuTopmm Hallero rocy1apcTsea
NPOXKMBaeT NpUMepHO 3,4 MAH. YenoBeK. 3HauuTeNbHas [018, KOTOPOWM MNPUXOAUTCA Ha
AnmaTtuHCcKyto obnactb m gocturaer 1,7 MAH. YenoBeK. Ha [0N0 Ke CeNbCKMX pPalioHOB
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npmxoamtca 1,6 MaH. Yyenosek. B uenom, 06bEm BOAHOIO CTOKA HEMANbIM U 0O6pa3yeT NPUMeEpPHO
149,5 KM3, O4HaKO CyL,EeCTBEHHAaA YaCTb BOAHOrO CTOKa, eCc/u BbiTb ToYHee, TO OKono 78%
npMXoAMTCA Ha [O0NK 03ép, B OCHOBHOM B 03epo banxaw. CoOTBETCTBEHHO He MMeeT
BO3MOHOCTW MPUMEHEHMA Ha pPanoHax, NpeaHa3HaYeHHbIX A8 OPOWEeHWA B ANMATUHCKOM
obnactn. PeyHol cTtok dopmupyeT npumepHo 15%, Ha A0 BOAOXPAHUAMLL NPUXOAMTCA B
cpesHem Bcero nnub 6%.

Nccneayembln BacceiH BKAoYaeT B ceba 51 BOAOXpaHWAWLl, B UEAOM JOCTUraeT a0
28881,87 MAH. M3, 135 3HaUMMbIe CUCTEMbI OPOLIEHMSA, ONMHA KOTOPbIX 4OCTUraeT OTMETKM 2125
KM, W ApeHa)kHas ceTb anmHoin 305 Km. TakKe GyHKUMoHMpyoT 1837 ruapoTEXHUYECKMX
0OBbEKTOB, KOTOPbIEe 3abMPatOT BOAHbIN CTOK M3 CETEN OPOLIEHMUS U AOCTABAAIOT €€ B NOJIMBHbIX
LUenax [Ana CenbCKOXO3AMCTBEHHbIX KyabTyp. [MOMMMO BCEro 3TOro OCYyUWEeCTBAAOT CBOH
[eATenbHOCTb 60bloe KONMYECTBO, @ UMEHHO 966 rMaApPOMETPUYECKUX MYHKTOB, KOTOPble BeAyT
MOHWUTOPMHT 3abopa 1 Nogayvm BOAHOTO CTOKA A5 NOAMBA.

WMnu-banxawckwid bacceidH

FHREHHICTH 505003308 MaHIH

4 Thic um

aHa =& 300 um

B 5 ccesepa sa or — 680 wm

= Mnowaps Teppwropun — Bonee 500 o, xmd
B mﬁfgl:n.e
& npengnax Kasaxcrara 400 tuic km?

JarumasT obWMpHYD TEDEUTORAIC B 1070~
BoCToMHOH YacTH P, & Tames cesepo-sanan-

HOM YZCTH NposrELM CWHBLSAH B Npensnax
KHP

OOTOKDE

ThiC. KM

PrcyHok 3 — OCHOBHas xapaKkTepmucT1ka bacceiHa

B BogoxosancteeHHOM bacceliHe GYHKUMOHMPYIOT 6Oonee ABYX ThbicAY OOBEKTOB,
rMAPOTEXHMYECKOrO Ha3zHayYeHMA, MOMUMO 3TOrO OKON0 52 3HaYMMbIX cucTem ans 3abopa BoAbI,
KOTOpble NOAAt0T BOAY A1A MOAMBA HA OFPOMHblE TEPPUTOPUM 3eMeNb B LLeNAX OPOLUEHMS,
naoLaab KoTopor coctasnaeT 6onee 620 TbiC. ra. B TOM Yncie OCyLLECTBAAIOT CBO AeATE/IbHOCTb
H6onblioe  KOMMYECTBO  BOAOXPAHWAMLL — BHYTPUXO3AMCTBEHHOTO M MEXXO3AMCTBEHHOrO
Ha3HaAYeHWA, YMCNO KOTOPbIX NpeBbllwaeT 92 eAWHUL, NAOWAAb BOAHbIX PECYpPCOB KOTOPbIX
obpasyeT B cpegHem 23 Km3, Tyaa e BxoamuT 1 Kanuaraickoe BogoxpaHuauue. B uesom asmHa
MEXX03AMNCTBEHHbIX APEHAXKHbIX CEeTel W KaHa/joB MarucTpasbHOro HasHavyeHuA obpasyroT
NPUMEPHO — 2,7 TbIC. KM, B TO BPEMA KaK CETM BHYTPUXO3AMCTBEHHOIO 3HAYeHWA NPeBbIWAOT
OTMETKY 1,6 TbIC. KM, r’MApPONOCTOB, Kak rOBOPW/IN paHee OKo10 966.

Wccnepyemyto  Hamm  peky MAM  MOMHO HasBaTb BaXKHeWWweWh W3  BCex pek
BOAOX035MCTBEHHOIO 6acceiHa. MNpoTaxKeHHoCcTb Man oT Tepputopun Kutaa A0 TOro MOMEHT],
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Kak OHa BMajaeT B U3y4aemoe 03epo, coctasnaeT 192 m. B cpesHem TevyeHun ele 40 TOro MecTa,
roe nepecekatorca Mauniickoe ceno c xenesHon goporoi TypkectaH — Cnbupb, M3ydaemasn peka
NPOTEKAET MO TEPPUTOPMAM OBLIMPHbLIX cTenen u paBHUH. [peogones WMANMMACKMN NOCENOK,
BNaJaeT B HELIMPOKYH A0JMHY, CKBO3b HM3KOe njockoropbe WMwaxkay — Kanuaran. Ob6uian
NPOTAXEHHOCTb A0/IMHbI A0oCTUraeT 42 Km. [peogonies 3Ty Y3KytO A0AWHY, pycno Mam cHoBa
YBEIMYMBAETCA M NPOTEKAET N0 OBLWMPHON PaBHMHE, ABAAIOLWENCA €€ CcTapon AeNbTOMN.

BoaopasaenbHas TpaeKkTopua UCCneQyeMon PeKkn Ha HoXKHOM TeppuUTOpuKM NpoTeKaeT no
CKMoHam 3aunuickoro Anatay, KyHreit Anatay, Tepckei AnaTay, a TaK»e MO CKAoHam Yy —
Nnniicknx rop, no 3anagHon TeppuTopum Npoxoant Yyepes Mpnbanxalickme paloHbl 1 CryckaeTca
K 6eperam o3epa banxall. BbilleckazaHHaa TPaeKTOpMA PeKU pasaenseT baccenH nccaeayemom
PEKN OT coceaHnx BacceMHoB TakMx peK, Kak Tapum mn Yy, a Takxe o3epa Mccebik — Kynb.

BoaopasaenbHas NMHUA PEKM HA CEBEPO-BOCTOYHbIX M CEBEPHbIX PaiOHax NPOTEKaeT No
cknoHam [xyHrapckoro Anatay, 3aTemM Npeoao/ieBas ropHble cuctemsl Manaricapbl U Yepes necku
Capbl — Mwmk — OTpay ycTpemnsetca K o3epy banxaw. [aHHOM TpaekTopuen BOAOAENEHUS
baccelH pekn pasaensaeT Nam oT cmexkHoro bacceliHa pekun KapaTan, BNaaatoLLyto TakKe a 03epo
Banxalw. Ha BOCTOUYHbIX TEPPUTOPUAX Yepes peKy XOproc NpoCTMpaeTca rocy4apCcTBeHHaa AMHmA
Pecnybankum KasaxctaH ¢ Kutalickon HapoaHot PecnybimKkol, sTa caman rpaHnLa Mexay AByms
conpeenbHbIMW rOCyAapcTBamMmM W pasfenseT BepxHee TeyeHue WUCCAeayemMOon PeKkM Kak OT
cpefiHero Te4eHUA Tak U OT HUMKHEro TedeHma pexku Nau.

Ha TeppuTtopuax Pecnybamkn KasaxcTaH B M3y4aemyto PeKy CAMBAOTCA 3HAUYMTEsbHOe
KO/IMYECTBO MPUTOKOB, KOTOPbIE CTEKatoT CO CKNOHOB [xyHrapckoro Anatay. Camble KpynHble 13
3TUX NPUTOKOB — YCEK 1 XOPproc, KOTopble OTHOCATCA K NpaBomy bepery, 1 ¢ nesoro bepera - Viccblk,
LLnnuk, Tanrap, TypreHs, LLapbiH, KypTel, KackeneH n mMHorme apyrme npUTOKK.

Penbed nccnegyemoro permoHa

Vicchenyemas MeCTHOCTb XapaKTepu3yeTca CyLWw,eCTBEHHbIM MHOroobpasmem NpUpPoAHbIX U
KAMMATUYECKMX YCNOBMIA. HECMOTPA Ha 3TO €CTb BOSMOXHOCTb BbIAE/IUTb Ha 3TOM 3HAYUTEIbHOM
TEPPUTOPUM TPU OCHOBHbBIX PErMOHA, CXOXMX MO MPUPOLHBIM XapaKTePUCTUKAM, TaKUM KaK:

- MpunbanxalcKnit paBHUHHO-NECYAHbIN;

- 3aUIMNCKNIM TOPHbLIN;

- BOCTOYHbIN BHYTPUIOPHbIN.

MMApPOTEXHMYECKNI y3en bakaHac BXOAMT B COCTaB BOCTOYHOro BHYTPUTOPHOrO panoHa.
Hanee npueeaém HeboNbLLYIO MHPOPMALMIO O PU3NYECKOM reorpadmmn nccieayemoro permoHa.

Ha cesepo-BocToke HOxHoro lMpubanxawiba B cpeaHen 4acTn pernoHa, rae npoTekatoT

pekn KapaTtan n Mnm HaxoasaTcs orpomMHble necyaHble macckbl Capbl — Mwnk — OTpay. B toxkHOM
4acTun NycTbiHA 6epéT Havano oT rop Manancapsl U KynaH — bachbl, a Tak»Ke Ha CeBepHbIX panoHax
npocTmpaeTca A0 03epa banxal.
Takxke 6113 3TUX TEPPUTOPUIA NPOCTMPAETCA WMPOKAA paBHMHA bakaHac, pacnoNoXeHHas Mmexay
HblHEWHEN AEeNbTOM M3y4aemoM pPeKkM KW necdaHbimm maccmBamm Capbl — Mwmk — OTpay.
BakaHacckaa paBHMHA WMEET He3HAUYMTeNbHbIM MyCTbIHHO-PACTUTENbHBIN MOKPOB, TaKXKe
XapaKTepu3yeTca necamm M3 cakcayna. Ha mpoctopax bakaHaca, 4O CMX MOP MOXHO YyBMAETb
CTapble pycna uccneayemomn pekn, Takme Kak HapoiH — bakaHac, OpTa — bakaHac 1 YeT — bakaHac
M eLLé HEMHOrO APYruX HE3HAYMTENbHbIX pyCes.

MMAPOTEXHMYECKNI y3en bakaHac HaxoAmMTca Ha toro-soctoke HOHoro MNpubanxalbs B
BEPXOBbAX M3y4aeMoW pekn, B HMKHeM vyacTn Kanyararickor M3C, npnbamsntensHo Ha 92 Km. Ha
OONbWKX TEPPUTOPUAX UCCAeLyeMOro permoHa pPacnofoKMNacb MNPOCTOPHAA  PaBHUHA,
CNOXKeHHan neckaMu. B BOCTOYHOM YacTu paBHMHbI PAaCNonoXKeHbl XpebTbl JKyHrapckoro Anatay.
Ha nesbix bGeperax M3y4aeMol pekM MNPOCTUPAIOTCA necyaHble rpaabl CapbiTaykym, a Ha
npasobepekbe peKkn necoyHble Maccuebl ABAYNKYM, MUHUWKEKYM M HayHKYM, TaKKe 4acTb
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nycTbiHm Capbl — Nwmnk — OTpay. BbicOKMe NOKaszaTenn necyaHbiX rpas, Ha oro-BOCTOUHbIX paloHax
KonebatoTca mexay otmeTkammn 560 — 505 m, Ha ceBepHbIX parioHax B npegenax 430 — 410 m.

MecyaHble PaBHMHbLI CNOXEHbl MAcCMBaMM 30/10BOro 0bpasoBaHMA, CpeaHAA BbICOTa
KOTOpbIX Konebnetcs B npegenax 2-6 n 14-19 metpos m 6onblie. MaccuBbl TAHYTCA K CEBEPO-
3anagy, 60/bliaa  4YaCTb KOTOPbIX XapaKTepM3yeTcA  KYCTAapHMKOBBIM WM TPaBAHMCTbIM
PACTUTENbHLIM MOKPOBOM. [enbTa nccnenyemMon pekun B yHacTKE COOPYKEHMA MMEET xapaKTep
PAaBHWH C YETKO BbIpaXKeHHbIMK ycTynamu. MNpaBobeperkbe B y4acTKe r’MAPOTEXHMYECKOrO Y33,
obpbiBucTOE. /leBobeperkbe Ha HopManbHOM noanépTom yposHe (HMY) dopmupyetca xpebTamm
CKOMMEHHbIX MECKOB, MPaKTUYECKM HE MMEIOLLMMM PaCcTUTENIbHbIM NOKPOB. HaanoMmeHHble, a
TaKKe MOMMEHHble MaCcCMBbl B OCHOBHOM OAMHAKOBble, 0Opa30BaHHble MNeckaMu U3
pa3Ho0bpa3HbIX YacTul,. LLvprHa aAenbTbl M3y4aemMom pekn, B y4acTKe rmapoTexXHMYeCcKoro y3na,
Ha nokasatese HIY He npesblwaeT 7 KM. Pe4Hoe pycso B y4acTKe TMAPOTEXHNUYECKOTO Y3/1a He
MMeeT YyCTOMYMBOCTH, a APEBHee PyCc/No pacnonaraeTca cnpasa. Mccnegyemas peka CO CBOMM
NPUTOKOM KypTbl CUMTAETCA 3HAYMMOM BOAHOMN apTepUen AaHHOIO pernoHa.

XapaKTepuCcTUKa KAMMaTUYeCKMUX YCNOBUM M3yHaeMOM MeCTHOCTH

B pailoHe CTpOMTEeNbCTBa KAMMAT 3MMOM C HEBONbLUMM KOMYECTBOM CHera, a J1eTom
3acyxa, TaK Kak OH PacnoNoXeH B rNyHOOKOM YacTu MaTepuKa M eé naHawadTom, B obLiem, pesko
KOHTMHEHTANbHbIN KAMMAT. B 4aCTHOCTM, 3TO YETKO MPOCNEKMBAETCA Ha CeBepe paroHa, Tam
rogoBaA CyMma OCaZlKOB He npesblilwaeT 145,8 mm, Nnpu TemnepaTtype BO3yxa B CpeHEeM 3a roj
+8,9°C. Ha paBHMHHYO MECTHOCTb B NEPUOZ, 3MMbl BANAKOT MOPO3HbIE BO3AYLLIHbIE MACChl, TaK Kak
C CeBepHanA YacTb He 3alpieHa. B 3umHMe neproabl BpemeHamm Habno4atoTCA CUNbHbBIE XO0A4a.
MHoraa B 3MMHWMIA Ce30H TemnepaTypa B CpegHEM MOMXKeT KonebaTbCA OT MHOrONETHUX
nokasaTesiei ¢ HebonblON pasHuuen npumepHo 13-15°C. Ho HabawpaloTcd M He OuYeHb
XONOAHbIe Ce30HbI 3MMbl, B KOTOPble TeMMNepaTypa B CpeJHEM MMEET BO3MOXHOCTb MOBbILWATLCA
Ha 8-9°C HemHoro 6osblie 4em MONOKEHO. B OCHOBHOM B 3MMHMI nepuoa Bbinagaer
He3HauYnTe/IbHOEe KO/JMYeCTBO CHera. BeceHHemy ce30HY xapakTepHa HenpoLO/IKUTENbHOCTb U
MHTEHCMBHOE MOBbILEHWE TemnepaTypbl. TakKe BeCHe Npucylle 3Ha4yuTenbHOe BbiNajeHue
OCaZKOB 3a roA. B neTHWin nepuon NpevmyLLecTBEHHO HabAAAeTCA CONMHEYHble M TEM/ble
norogHble YyCNOBWMA, a TaKKe CylecTBeHHble KonebaHuA TemnepaTyp BO34yXa 3a BecCb roa,
CpeHune OHEBHblIe M HOYHble TeMNepaTypbl IETOM COCTaBAAKT CYLWECTBEHHY pasHuuy B 17-
18°C. /leTo xapaKTepum3syeTca 3acyxoi, B 3TOT nepuos, Habo[aeTca He3HaYUTeIbHOE KOIMYECTBO
OCaAKOB B OT/INYME OT 3UMHEro Nepnoaa.

C npuxooom OCEHHEro ce3oHa, TemmnepaTtypa CyLLeCTBEHHO MNoHuKaetcA. OAHako BO
BTOPYK 4YacTb OCEHHEro nepmoga B OCHOBHOM BO3HWMKAKT CHeromnaapl, KOTopble 0bpasytoT
He3Ha4YMTeNbHbIM MOKPOB CHEra, HO KakK TONIbKO HACTynaeT noTenaeHne, TO CHer cpasy HavymMHaeT
TaaTb. o uccnenoBaHMAM YYEHOrO 3alMKOBa cpeaHMe TMoKasaTenn UcnapeHua 3a rog, B
NPOMEKYTKM BpEMEHW anpesb —HoAbpb 06pasyeT No TakMm CTaHUMAM, Kak Man -895 mm, cTaHUMSA
KypTbl — 1027 mm 1 B bakaHace 4oxoamt Ao otmeTkn 1028 mm.

3HaunTeNbHOE BbiMaZeHMe 0CaZKOB NPUXOANTCA HAa OCEHHME M BECEHHME Ce30HbI. BbicoTa
BbIMAaBLUEro CHera He MpeBblWaeT 26 cM. TeppuUTopMA PachoNOKEHNA TUAPOTEXHUYECKOTO y3/a
bakaHac coeguHeHa ¢ AAMaTMHCKOM 061acTbto. B HUMKHEN YaCTK y4acTKa rmapoysna, NPUMEPHO B
YeTbIPEX KMIOMETPaX, HaxoaMTcs HebobLIOM NOCENOK Kaparalw.

TemnepaTypHble 0cO6EHHOCTH

Boaa 8 6acceliHe peku Vinn OKasbiBaeT BAMAHWE Ha TEMNEePATypy BO34yxa, yMeHbLlan eé
AHEM, @ HOYbt0 HaobOPOT yBENNYMBAA, TEM CaMbIM MOHMKAA CYTOYHble M3MeHeHMA Ha bepery
03epa, a BOT PACMNONOMEHHbIX BAANEKE PaMOHaX 3TO ABNEHME HWMKAK He BO34eNCTByeT Ha
TemnepaTypy BO34yXa. 3HaYUTE/IbHble U3MEHEeHUA TemnepaTypbl BO34yXa NPOABAAIOTCA B O4eHb
apkune aHW. COOTBETCTBEHHO M BO3AENCTBME BOZ B 3T AHM OyAeT MaKCMManbHbIM. B uenom o
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KonebaHMAx TemnepaTypbl B UCCAelyeMOM BaccemHe MOXKHO Y3HaTb, OMMPAACh Ha MeCAYHble U
rogoBble CPeAHEMHOrOJIETHNE AaHHbIE.

CpefHeMHOroneTHAA TemnepaTtypa Bo3zyxa B cepeaunHe neta gocturaet 25-27 °C, 3umoit
MOMET MOoHMXaTbca A0 -9 ... -15 9C. YT1o KacaeTca cpegHerofoBON TemnepaTypbl, TO OHa
konebnetca mexay otmetkamu 7-10 °C.

Ecnm nocmoTpeTb Ha M30TepMUYECKME KapTbl CPeAHEMHOIONETHUX TeMnepaTyp BO34yxa
OXKHOM TeppuTopuUM uccaegyemoro 6acceriHa, TO MOXKHO 3aMeTUTb, YTO B JIETHUN nepuon,
YypOBEHb TEMMEpPATYypPbl BO34yXa AOCTAaTOYHO CMOKOMHbIN. B 3MMHWIA nepnoa TemnepaTypa BO3ayxa
HaYMHaAET YMeHbLLATbCA C FOro-3anaaHon TePPUTOPMM Ha CEBEPO-BOCTOYHY CTOPOHY, MPUYMHOM
TOMY ABNAETCA HaxoxaeHne CMBUPCKOro aHTUMUMKAOHA. Hanbonblimnii NoKasaTenb TemnepaTypsl
BO34yXa Ha M3y4aeMOn MeCTHOCTM AOCTUraeT B CepeanHe NeTHEro nepmoaa U MoXeT AOXOAUTb
[0 oTmeTku 45 9C. A BOT HauMeHbLUMe MoKasaTeNn TemnepaTypbl BO34yXa MOXHO 3aMEeTUTb B
KOHLLE 3MMHEero ce3oHa, Koraa oTMeTKa 4oxoauT Ao (- 45 °C).

[HW NpoABNEHNA CpeAHEeCYTOYHbIX TeMNepaTyp Bo3ayxa 60/blle U MeHble Ha3HaYeHHbIX
npeaenoB CYUTAIOTCH CAMOM 3HAYMMOM 0COHBEHHOCTBIO arPOKAMMATUUYECKMX PECYPCOB. BeceHHNM
BEreTaLMOHHbIN CE30H NPOAO/IKAETCA, KOrAa TemnepaTypa BO34yXa NPOXOAMUT Yepes Hynesou
rpagyc Ao aatbl yepes 16 °C, 4to KacaeTca oceHHero neproaa, To BCE MPOUCXOAMUT C TOYHOCTHIO
HaobopoT.

ATmocdepHble 0CaZKM palioHa ucciegoBaHmA

30Ha CTPOUTENbCTBA TMAPOTEXHNYECKOTO Y3/1a PacMo/OXKeHa B permoHe, rae Habawoaaerca
OCTpanA HexBaTKa Baaru. Koanm4ecTso BbINafatolWmMx OCaKOB 3a rof, B cpeHem nameHaeTcd oT 18-
0 £0 260 MUANMMETPOB PTYTHOTO cToNba. Hanbonbluee yBennyeHne exxemecAaYHbIX BbiNagatoLLmnx
0CaZKoB 0ObIYHO HabatoaaeTca OT GeBpana K Mako, 3aTeM NPOUCXOANUT PE3KOe YyMeHblleHre 40
CeHTAGPA, 1 Aanee NepexoanT B Pa3MepPEeHHbI TEMN Ha NPOTAXKEHUN TON0AHOMO Ce30Ha roaa.

B neTtHWin ce3oH HaobopOT BbiNaZaeT HaMMeHbllee KOMYecTBO ocagkoB. Hambonee
3acyLlWMBbIM Nepnoa, NPUXoanTCA Ha CEHTADPb, B KOTOPOM BbIMaAaeT OKO0 6-9 MM OCaZlKOB, YTO
npumepHo agnsetca 2-5 % oT oblero KonmyectBa OCaZKOB B rod. ExkeroaHo meHAeTcA
KOJIMYEeCTBO MEeCAYHbIX 0CaAKoB. [040BOM 0O6BEM OCAZKOB B CaMble BAaKHble rofbl AOXOANT A0
420 mm, K npumepy, B 1936 rogy Ha meTeocTaHuum Mam Bbinano 397 mm. B roabl 3acyxu
KO/IMYeCTBO BbINaAatoLMX 0CaaK0B ONyCKaeTcAa A0 68 MM, HanpMMep, Ha CTaHuUMn bakaHac B 1946
rogdy Bbinano 71 mm.

NHoraa o6bEM BbiNaAatoLLIMX OCAAKOB 3@ CYTKM NPUPABHMBAETCA K HOPME BbiMaAatoLLmx
0CafKoB 3a mecAl. Ha meteocTaHumm KypTbl cymma 0CagKoB 3a CyTkM, B 1935 roay, Aocturna
nokasatena 42 mm, 4To B 2 pa3a Oosbluie HOAOPbLCKOM HOPMbI. M3 Bcex AHel ¢ ocaakamu,
npeobnafaet NPenmyLLeCTBEHHO AOXKAM U HaMMeHbLLE CHera.

3-3a He3HaunTenbHOro ob6bEma 0CaaKoB, BbIMAAAOLLMX B 3TO BPEMS, BbICOTA MOKPOBA
CHera He 6o0nblWas. 3HauYMTEeNbHAA BbICOTA CHEXHOrO MOKPOBaA MNPMXOAMTCA Ha deBpanb WM
npupasHMBaeTca K 9-11 mm.

Huke Ha pucyHke 2.4 NMOKa3aHbl METEOCTaHUMM, pPaACNOJIOKEHHbIE B PErnoHe
AnmMmaTMHCKON obnactu, Takue Kak: 1 —Y3yHaraw, 2 — AKkceHrep, 3 — OTap, 4 — Alhgapnsbl, 5 —
Kanuaran, 6 — Ecunb, 7 — KereH, 8 — apkeHT, 9 — YwTobe, 10 — TanapikopraH, 11 — Capkana, 12 —
Yyapan, 13 — Maran, 14 — bakaHac, 15 — Anmartsl, 16 — Yunuk, 17 — Tekenn, 18 — JlencuHk, 19 —
MoaropHoe, 20 — Kapayok, 21 — Ayn-4, 22 — KyiraH, 23 — anaHalwkKob.
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PucyHoK 4 — CeTb MeTeocTaHUMn ANTMaTUHCKOM 061acTu

Kak Bbllle HbIN10 CKa3aHo - nccneayemblin bacceitH BkatoyaeT B ceba 51 BoaoxpaHUauLL, B
uenom gocturaet Ao 28881,87 maH. m3, 135 3HaYMMble CUCTEMbl OPOLLEHMA, ANMHA KOTOPbIX
[OCTUTaeT OTMETKM 2125 Km, 1 apeHarkHasa ceTb gnnHoin 305 Km. Takke QyHKUMOoHMpYoT 1837
TMAPOTEXHUMYECKMX ODOBEKTOB, KOTOpble 3abupatoT BOAHbLIM CTOK M3 CeTel opolleHua u
[OCTaBAAKT €€ B MOAMBHbIX LENAX A1 CeIbCKOXO3AMCTBEHHbIX KY/bTyp. [TOMUMO BCEro 3TOro
OCYLLECTBNAIOT CBOKO AeATeNbHOCTb 60/blIOE KOMMYECTBO, @ MMEHHO 966 rmapoMeTpuyecKkmx
NYHKTOB, KOTOpPble BeAyT MOHWUTOPWHT 3abopa M NoaayYmn BOAHOINO CTOKa Ana noamea [1-5].
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Abstract

Efficient management of freight flows in dry cargo ports is critical for reducing vessel turnaround
times, minimizing congestion, and improving overall supply chain performance. This paper
proposes an Al-driven digital twin (DT) framework designed to optimize freight flow management
in dry cargo ports. The framework integrates multi-source real-time data, including vessel
schedules, terminal operating logs, and 10T sensor streams, with predictive machine learning
models and an optimization engine. Through discrete-event simulation and reinforcement
learning, the DT continuously learns and adapts to port dynamics, enabling smarter resource
allocation and congestion mitigation. The proposed approach enhances operational visibility,
allowing port managers to predict potential bottlenecks and proactively allocate resources. The
results of a simulated case study demonstrate significant improvements in vessel turnaround time,
crane utilization, and overall port throughput. These findings highlight the transformative
potential of Al-driven DT models in modern port logistics and their contribution to sustainable
maritime transport.

Keywords: digital twin; artificial intelligence; dry cargo port; freight flow optimization; predictive
modeling; discrete-event simulation; resource allocation

1. Introduction
Dry cargo ports, which handle bulk commodities such as coal, grain, and ores, are essential nodes
in global supply chains. Effective management of freight flows in these ports is critical for ensuring
timely deliveries, reducing congestion, and minimizing operational costs. However, unpredictable
vessel arrivals, uneven distribution of cargo volumes, and suboptimal allocation of quay cranes
and yard resources often lead to increased vessel turnaround times, higher operational costs, and
reduced competitiveness.
Digital twin (DT) technology has emerged as a promising solution to these challenges, offering
real-time synchronization between physical operations and their virtual counterparts. When
combined with artificial intelligence (Al), DTs provide predictive insights and optimization
capabilities that enhance decision-making. This paper presents an Al-driven DT framework
specifically designed for optimizing freight flow management in dry cargo ports.
2. Literature Review
Digital twins have emerged as a transformative technology in logistics, enabling the creation of
dynamic, data-driven models of complex physical systems.
Le et al. (2024) highlight DT applications in supply chains, emphasizing improved decision-
making and operational efficiency.
Liu (2024) discusses Al integration within DT frameworks, stressing predictive accuracy and
responsiveness.
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Alfaro-Viquez (2025) examines Al-based DT models and concludes they significantly
enhance real-time resource allocation.
Gonzalez-Cancelas (2025) presents digital twin use in port asset management, confirming
their ability to optimize operations.
UNCTAD reports (2024-2025) stress the urgent need for innovation in dry cargo port
logistics, as global trade volumes continue to increase.
These studies highlight both the potential and limitations of DT in logistics. Yet, the integration of
Al with DT specifically for freight flow management in dry cargo ports remains underexplored.
3. Problem Statement
The primary challenge addressed in this study is the optimization of freight flow management in
dry cargo ports, which has become increasingly critical due to the growing global demand for
maritime logistics and the limited physical capacity of port infrastructures. Inefficient freight flow
results in significant operational bottlenecks, increased vessel turnaround times, and substantial
economic losses. The complexity of modern port operations, driven by shifting vessel schedules,
variable cargo volumes, and strict safety regulations, often exceeds the capabilities of
conventional management systems to respond efficiently.
The main objectives of this study can be summarized as follows:
1. Minimize vessel turnaround times — reducing the duration between vessel arrival and
departure is essential to increase port efficiency and competitiveness.
2. Reduce waiting times for berthing and cargo handling — ensuring faster service to vessels
minimizes demurrage costs and improves customer satisfaction.
3. Maximize utilization of quay cranes and yard resources — optimal allocation of scarce port
equipment is necessary for cost-effectiveness and operational sustainability.
4. Improve overall port throughput — increasing the volume of cargo processed within a given
time frame enhances the strategic role of the port in global supply chains.
To achieve these objectives, the optimization process must account for a set of key constraints:
1. Limited number of quay cranes — equipment shortages often create bottlenecks in vessel
handling operations.
2. Variable vessel arrivals — irregular and unpredictable schedules require adaptive resource
allocation strategies.
3. Stochastic cargo volumes — cargo loads vary significantly by vessel, demanding robust models
capable of handling uncertainty.
4. Operational safety requirements — strict adherence to safety standards must be maintained
while improving efficiency.
By integrating Artificial Intelligence (Al)-driven Digital Twin models, this study aims to address the
above challenges holistically. The digital twin serves as a dynamic simulation of port operations,
allowing real-time data integration and predictive analytics for decision support. Such an approach
provides an intelligent framework for balancing efficiency goals with operational constraints,
ultimately leading to more sustainable and resilient freight flow management in dry cargo ports.
4. Materials and Methods
The proposed Al-driven Digital Twin (DT) framework for optimizing cargo flow management in dry
cargo ports is designed as a five-layered architecture, where each layer plays a crucial role in
enabling real-time monitoring, simulation, forecasting, and decision-making.
1.  Physical Layer
The foundation of the framework is the Physical Layer, which represents the actual operational
environment of the port. It consists of 10T sensors, GPS trackers, and terminal operating systems
(TOS) that continuously collect real-time data on vessel positions, cargo handling activities, quay
crane operations, and yard truck movements. This layer ensures that the Digital Twin accurately
mirrors the physical port environment by maintaining up-to-date situational awareness.
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Integration with existing port infrastructure allows for seamless adoption without requiring
extensive hardware modifications.

2. Data Layer

The Data Layer serves as the central hub for data aggregation, storage, and preprocessing. It
combines both historical operational logs and real-time updates from the physical layer into a
unified database. A streaming infrastructure ensures low-latency data transmission, while
distributed storage solutions (e.g., cloud-based data lakes) support scalability. Data cleaning and
preprocessing pipelines are applied to filter noise, standardize formats, and prepare structured
datasets for further analysis in the simulation and Al layers.

3. Simulation Layer

The Simulation Layer employs discrete-event simulation models to replicate port operations in a
controlled digital environment. Key processes such as vessel arrivals, quay crane assignments, yard
truck dispatching, and container storage management are modeled to reflect realistic constraints
and variability. This enables the testing of different operational strategies without disrupting real-
world activities. By running “what-if” scenarios, port operators can evaluate the impact of
potential disruptions (e.g., vessel delays, equipment failures) and identify optimal mitigation
strategies.

4. Al Layer

The Al Layer adds predictive intelligence to the system. Machine learning models such as Random
Forest and XGBoost are applied to forecast vessel arrival times, cargo volumes, and crane
workloads based on historical and real-time data. In addition, reinforcement learning (RL)
algorithms are employed to dynamically optimize resource allocation, particularly in crane
scheduling and yard truck routing. The RL agent learns optimal strategies through continuous
interaction with the simulation environment, balancing competing objectives such as minimizing
turnaround times and reducing congestion while adhering to safety requirements.

5. Decision Layer

At the top of the framework is the Decision Layer, which functions as an optimization engine. It
integrates insights from the simulation and Al layers to generate actionable recommendations for
port operators. These include optimal berth assignments, crane and truck schedules, and yard
space allocations. The optimization process explicitly considers operational constraints such as
limited crane availability, variable vessel arrivals, and stochastic cargo volumes. By delivering real-
time decision support, the Decision Layer minimizes bottlenecks, improves throughput, and
ensures overall operational resilience.

Together, these five layers form a closed-loop Digital Twin system where data continuously flows
between the physical port and its digital counterpart. This enables adaptive, data-driven decision-
making, supporting both day-to-day operations and long-term strategic planning.

5. Results and Discussion

To assess the effectiveness of the advocated Al-driven Digital Twin (DT) framework, a series of
simulation experiments were conducted. Synthetic data were generated based on UNCTAD global
trade statistics, reflecting realistic vessel arrival patterns, cargo volumes, and resource constraints
observed in dry cargo ports. The performance of the Al-driven DT system was compared against
baseline port operations without Al-enhanced decision-making.
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Operational Performance Metrics
The comparison across key performance indicators (KPlIs) is summarized in Table 1.

Metric Baseline Al-driven DT Improvement
Average

turnaround  time | 48 394 18%
(hours)

Crane utilization (%) | 72 80.5 12%

Port throughput | | ¢ 17,250 15%
(tons/day)

Average berth

waiting time | 12 7.8 35%

(hours)

The results demonstrate notable improvements across all metrics. The average vessel turnaround
time was reduced by 18%, indicating faster service cycles. Crane utilization increased by 12%,
reflecting more balanced and efficient equipment scheduling. Port throughput rose by 15%,
highlighting the system’s potential to handle larger cargo volumes without physical expansion of
port infrastructure. Furthermore, the average berth waiting time decreased by 35%, suggesting
that predictive and adaptive allocation of resources significantly mitigates congestion.
Predictive Model Accuracy
In addition to operational improvements, the accuracy of the predictive models embedded within
the DT was evaluated. The vessel arrival prediction model achieved a Mean Absolute Error (MAE)
of 1.2 hours, while the crane workload forecasting model recorded a Root Mean Square Error
(RMSE) of 1.5 tons/hour. These results confirm that the Al models provide sufficiently precise
estimates to support real-time decision-making in highly dynamic port environments.
Discussion of Findings
The findings indicate that the Al-enhanced DT system outperforms traditional baseline operations
in multiple dimensions of efficiency. By combining real-time data with predictive analytics and
reinforcement learning, the framework enables proactive rather than reactive management of
port resources. Importantly, the improvement in throughput and reduction in waiting times
suggest that the system is scalable to larger ports with higher cargo demands.
At the same time, several limitations must be acknowledged. The current experiments were
conducted using synthetic data; while these were designed to reflect global trade statistics, real-
world deployments may involve additional uncertainties such as labor availability, equipment
malfunctions, and regulatory delays. Future work should focus on validating the framework in live
port environments and extending it to incorporate multi-modal logistics chains (e.g., rail and road
connectivity).
Overall, the results provide strong evidence that Al-driven Digital Twin systems represent a
promising solution for enhancing the efficiency, reliability, and sustainability of dry cargo port
operations.
The findings of this study confirm that Al-driven Digital Twin (DT) systems are powerful tools for
optimizing port operations. By continuously learning from operational data and adapting to
changing conditions, the DT framework enables dynamic adjustments in resource allocation,
leading to significant improvements in efficiency, reliability, and throughput.
Advantages
Several clear advantages of the proposed framework can be highlighted:
Predictive scheduling reduces delays. By forecasting vessel arrivals and crane workloads with
high accuracy, the system enables proactive berth allocation and equipment scheduling,
which minimizes idle times and operational bottlenecks.
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Real-time synchronization enhances flexibility. Continuous data exchange between the
physical port environment and the DT allows for dynamic adjustments in response to
unexpected changes, such as early or late vessel arrivals, ensuring more resilient operations.
Optimization algorithms increase throughput and resource efficiency. Reinforcement learning
and other Al-based optimization techniques ensure balanced utilization of quay cranes, yard
trucks, and storage areas, resulting in measurable gains in port throughput and equipment
efficiency.
Limitations
Despite these advantages, the study also presents certain limitations:
Simulation-based validation. The current results were obtained from synthetic simulation
experiments based on UNCTAD trade statistics. While they provide valuable insights, they do
not fully capture the complexities of real-world port operations.
Simplified assumptions regarding cargo distribution. The model assumes relatively uniform
patterns of cargo handling and does not account for highly irregular or heterogeneous cargo
types, which may affect resource allocation strategies.
Limited consideration of external disruptions. Factors such as extreme weather events, labor
shortages, or equipment failures were not explicitly included in the simulation environment,
although they play a significant role in real operational contexts.
Future Research Directions
To overcome these limitations and strengthen the practical applicability of the framework, several
directions for future research are proposed:
Validation with real-world operational data. Future studies should deploy the Al-driven DT
framework in live port environments, such as the Port of Aktau (Kazakhstan) or major
international hubs like Shanghai (China), to evaluate performance under realistic operational
conditions.
Integration of multimodal logistics chains. Expanding the DT to incorporate rail, road, and
inland waterway transport could provide a more holistic view of supply chain dynamics,
enabling end-to-end optimization.
Inclusion of external disruption modeling. Future work should extend the framework to
account for environmental and organizational uncertainties, including weather variability,
labor availability, and equipment reliability, to improve robustness.
Scalability and generalization. Additional studies are requisite to assess the scalability of the
framework in ports of varying sizes and cargo specializations, ensuring its adaptability to
diverse operational settings.
In summary, while the current study demonstrates the potential of Al-driven Digital Twin systems
for improving dry cargo port operations, further validation and enhancement are necessary to
ensure broader applicability and long-term sustainability.
7. Conclusion
This study presents an Al-driven digital twin framework for optimizing freight flow management
in dry cargo ports. By integrating real-time data, predictive Al models, and optimization algorithms
within a simulation-based environment, the proposed system demonstrates substantial
improvements in vessel turnaround time, crane utilization, and port throughput.
The findings highlight the transformative potential of Al-driven DTs in port logistics, offering
predictive scheduling, enhanced synchronization, and resource optimization. Although the
framework was validated through simulation, future studies should apply real-world port data to
further strengthen its applicability.
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Ultimately, the adoption of Al-driven digital twins could significantly reshape dry cargo port
logistics, supporting smarter decision-making, reducing operational inefficiencies, and
contributing to the development of more resilient and sustainable global supply chains.
Information on funding

This research was conducted as part of a student project at Astana IT University and did not receive
external funding.
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KypfaKk *KYK NOpTTapblHAAafbl YK afblHOAPbIH OHTAWNAHAbIPYFA apHaNfaH »KacaHAbl MHTENNEKT
HerisiHaeri uMdpbIK erisaep yarinepi
AHpaTna

Kypfak YK NOpPTTapbiHAAfFbl YK afblHOAAPbIH TWMiMAI Hackapy Keme eHJey YaKbITbIH
KbICKApTyfa, KenTenictepi asanTyfa KoHe KabablkTay Ti30eKTepiHiH »Kannbl TWimAainirid
apTTbipyfa MYMKiHAIK 6epegi. Byn makanaga Kypfak »KYK MOPTTapblHAAfbl YK afblHAAPbIH
OHTaWNaHAblpyFa apHanfaH KacaHabl WHTennexktke (MW) Herispgenren undpabik eris (LE)
TYKbIPbIMAAMACh! YCbIHbINAAbI. YCbIHbIAFAH KYMEe HaKTbl YaKbIT PEXUMIHAET Ken Ke3i AepeKTepai
— Keme KecTeflepiH, TepMUHANAbIK OnepauMAnbiK KypHangapabl aHe 0T ceHcopaapbliHaH
aNblHFaH aKknapaTTbl — 60/Kaylbl MalLMHAAbIK OKbITY MOAENbAEPIMEH XaHe OHTaWNaHAbIPY
MoaynimeH bBipikTipeai. JUCKpeTTi okuFanapabl MOAENbAEY KaHE HbIFaNTbIIFaH OKbITY apKbibl
UMPPAbIK eri3 MopTTbiH, AMHaMMKacbiHa belimaenin, pecypctapabl TUiMAipeK Genyre XaHe
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KenTenicTepdi asanTyfa MYMKIHAIK Oepegi. byn Tacin onepauusanbiK KepiHiCTi KeHenTin, nopT
MeHeaKepaepiHe bIKTMMan Tap opbiHAaPAbl andblH ana 60KayFa KaHe pecypcTapbl yaKTbibl
benyre arman kacanabl. Moaenbidik 3epTrey HITUMKeNepi Keme eHAey YaKbITbiHbIH, KpaH
KYKTEMECIHIH *KaHe NOPTTbIH, *Ka bl 6TKi3y KabineTiHiH aTapAbiKTal »KaKcapFaHbIH KepceTTi. byn
acaHabl MHTENNeKTKe HeridgenreH undpblK erisgepdid 3amaHayu MnopT JIOTUMCTUKACbIHAAFbI
TYP/EeHAipYy aneyeTiH aganenaenai.

TyMiHai cesgep: UMPPAbIK €ri3; »KacaHAbl WMHTENNEKT;, KypFaK KYK MOPTbl; KYK afblHAAPbIH
OHTannaHAablpy; 6oMKayLWbl MOAENbAEY; AMCKPETTI Modenbaey; pecypc beny.
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LindpoBble ABONHUKM Ha OCHOBE MCKYCCTBEHHOrO MHTENNIEKTa 418 ONTUMM3ALMM yrnpaBaeHuA
rPy30MOTOKaMM B CyXOrpy3HbIX NOpTax

AHHOTaUuA

dbdPeKTMBHOE ynpaBaeHMe TPy30MNOTOKaMM B CyXOrpy3HbIX MOPTax MrpaeT pellatoLLyto
PONb B COKPALLEHUN BpeMeHW 0BpaboTKM CyA0B, CHUMKEHUM NEPErpyXeHHOCTU U MOBbILLEHUN
obuen apPeKTMBHOCTM Lienoyek MNOCTaBOK. B cTaTbe npeanaraerca KoHuenuusa undpoBoro
ABOMHMKa (LLA), ynpaBnsemoro WCKycCTBeHHbIM WHTennektom (UMW), npeaHasHavyeHHas anAa
ONTUMM3ALMKN yNPaBAEHMA TPy30MOTOKAMMW B CyXOrpy3Hbix nopTtax. PaspaboTaHHaa CTpyKTypa
obbeaMHAET MHOTOKaHa/lbHble AaHHble B PeasbHOM BPEMeHM, BK/IOYAA pacnucaHusa Cyaos,
onepauyoHHble KypHanbl TEPMMHANOB WM MOTOKWU AaHHbIX |0T-CEHCOPOB, C MPEAMKTUBHbLIMM
MOAENAMM MAWMHHOTO 0byvyeHnAa W moaynem ontumudaumm. C NOMOLWK  AMCKPETHO-
COBbITMMHOro MoAeNNPOBaHMA M 0bydyeHMA C NoaKpenseHnem ULMPPOBON ABOMHUK HEMPEPbLIBHO
obyyaeTca M apanTMpyetca K AMHaAMMKe nopTta, obecnedymBaa 6onee  pauMoHanbHOe
pacnpeeneHne pecypcoB M CHMXeHWe neperpyKeHHocTu. MpeanoXKeHHbI Noaxoa nosblwaeT
NPO3paYHOCTb ONepaL i1, N03B0ONAA NOPTOBLIM MEHEeAKEPAM NPOTHO3MPOBATb BO3MOKHbIE Y3KMNe
MecCTa 1 3abn1aroBpeMeHHO pacnpenenatb pecypcbl. PesynbTatel MMUTALMOHHOMO MCCNeA0BaHMA
NMOKa3a/NM 3HAYUTENbHOE YyNyylleHWe MO MoKasaTeNAM BpemeHn o0b6paboTKM CcyaoB, 3arpy3Kku
KpaHOB M 00OLEen NponyckHOM cnocoBHOCTM MopTa, YTO MNOATBEPMKAAET BbICOKMA MOTEHUMAN
npumeHeHns MN-ynpasnsembix UMGPOBbIX ABOMHMKOB B COBPEMEHHON NOPTOBOM IOTUCTUKE.
Kntouesble cnoBa: UMPPOBOM ABOWHWMK; WMCKYCCTBEHHbIA WHTENNEKT; CyXOrpy3HblA MNOPT;
ONTMMM3ALMA TPY30MOTOKOB; MPeAMKTUBHOE MOAENMPOBaHME; AMCKPETHOE MOAENMPOBaHUE;
pacnpefeneHne pecypcos.
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Abstract

Sustaining the development of dry cargo port operations requires the integration of modern, data-
oriented technologies that ensure both high efficiency and environmental responsibility. This
paper introduces a conceptual approach that combines the strengths of Big Data analytics and
Digital Twin (DT) models to optimize cargo handling, resource allocation, and ecological
monitoring in port environments. Big Data tools make it possible to collect and analyze real-time
information from multiple sources such as loT sensors, ship tracking systems, and terminal
operation logs. At the same time, DT technology enables the creation of virtual replicas of port
processes, allowing for simulation, forecasting, and performance evaluation under different
conditions. The interaction of these two technologies contributes to faster vessel turnaround,
reduced emissions, and better energy management. Altogether, the proposed framework
demonstrates how ports can evolve toward smarter, greener, and more resilient logistics systems
capable of meeting the challenges of sustainable growth.

Keywords: Big Data analytics; Digital Twin; sustainable growth; port operations; cargo logistics;
predictive analysis; energy optimization

1. Introduction

The global maritime industry is undergoing significant changes driven by globalization, rapid
technological advances, and growing environmental concerns. Among its key components, dry
bulk ports play a vital role in ensuring the smooth movement of goods and raw materials through
international supply chains. However, these ports face ongoing challenges, including ship
congestion, insufficient resource coordination, unpredictable market demand, and increasingly
stringent environmental standards. Traditional management methods are often too inflexible to
address such complex operational and environmental challenges.

In response to these challenges, big data analytics and digital twin (DT) technologies have emerged
as promising tools for developing smarter and more sustainable port operations. Big data provides
the means to process vast amounts of diverse information and identify patterns that support data-
driven decision-making in planning, berth allocation, and equipment maintenance. At the same
time, the digital twin acts as a live digital mirror of the port in real time, allowing managers to
simulate, observe, and optimize daily operations in a safe virtual space before implementing
changes in the real world.

The combination of these two technologies forms a solid foundation for achieving both
operational efficiency and environmental responsibility. Big data provides the analytical
foundation for forecasting and optimization, while digital data processing (DDP) provides an
interactive environment for testing and visualizing different strategies. The combined use of these
technologies enables continuous improvement in vessel routing, crane utilization, and cargo
handling processes. Moreover, such integration contributes to the development of
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environmentally friendly ports by reducing fuel consumption, equipment downtime, and overall
carbon emissions.
This study has three objectives:
1. To explore how the integration of big data analytics and CD systems can improve the
efficiency of dry bulk ports.
2. To propose a unified platform that incorporates artificial intelligence (Al) for predictive
analytics, process optimization, and anomaly detection in the port environment.
3. To evaluate the platform's potential using a case study based on UNCTAD maritime
transport data and simulated port performance indicators.
By addressing these challenges, the article contributes to a deeper understanding of innovations
in smart ports and demonstrates how combining big data analytics with digital twin technology
can facilitate the transition to more sustainable and environmentally friendly maritime logistics
systems.
2. Literature Review
The Synergistic Potential of Big Data and Digital Twin Technology in Maritime Logistics
The introduction of big data technologies has transformed maritime and port logistics, providing
new ways to address chronic operational challenges such as demand forecasting, berth allocation,
and predictive maintenance. As noted in the UNCTAD report (2023), ports generate vast amounts
of data from various sources, including automatic identification systems (AIS), Internet of Things
(loT) devices, cargo monitoring platforms, and terminal management systems. Systematic analysis
of these data streams enables more accurate ship arrival forecasting, identification of bottlenecks,
and more efficient resource allocation. Research shows that the use of big data analytics can
significantly reduce ship waiting times, improve berth utilization rates, and enhance the overall
reliability of global supply chains.
Digital twin (DT) technology builds on these advances by creating virtual, continuously updated
copies of port assets, equipment, and workflows. These digital environments allow port managers
to test various operational scenarios—from periods of heavy traffic and equipment malfunctions
to adverse weather conditions—before implementing optimized strategies in real time. Recent
academic and industry research highlights how digital transformation systems can improve
warehouse planning, optimize crane operations, and reduce energy consumption through
predictive maintenance. However, despite these benefits, the adoption of digital data
transformation solutions in dry bulk ports remains limited compared to container terminals,
leaving room for further innovation and research.
The combination of big data analytics and digital data transformation technologies is now widely
recognized as a key driver of smart port transformation. By embedding continuous data streams
into digital twin ecosystems, port operators can monitor operations in near real time and make
proactive decisions. This synergy not only improves operational efficiency but also supports global
sustainability initiatives. Specifically, it helps reduce vessel and equipment downtime, lower fuel
consumption and emissions, and achieve international environmental goals such as the IMQO's
decarbonization program. The expanding research landscape increasingly points to such
integration as a vital element in advancing the maritime sector's “green digitalization.”
3. Problem Statement
The rapid growth of global maritime trade places high demands on dry cargo ports, which play a
vital role in the global logistics system. As trade volumes increase, ports are under constant
pressure to efficiently handle growing cargo volumes, reduce operating costs, and comply with
stricter environmental standards.
Although modern technologies such as automation, digital control systems, and information
management have already improved port operations, many dry cargo ports still find it difficult to
strike the right balance between high productivity and environmental responsibility.
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This study identifies four key challenges that currently hinder the operation of dry bulk ports:

1. Long vessel turnaround times.

Irregular vessel arrivals, limited berth capacity, and unstable cargo loading often result in long
vessel waiting times. These delays disrupt global supply chains, increase CO, emissions, and drive
up costs. The lack of real-time coordination and predictive planning tools prevents ports from
effectively managing vessel queues and optimizing berth allocation.

2. Inefficient use of resources.

Operational planning in many ports is still based on rigid, static procedures that do not adapt to
changes in cargo flow or equipment status in real time. As a result, some areas of the port become
overloaded while others remain underutilized, leading to reduced throughput and frequent
congestion. Moreover, without integrated analytics systems, inefficiencies often go unnoticed
until they impact performance.

3. Poor integration of sustainability goals.

Despite the international community's growing focus on sustainability and energy efficiency, many
port management systems still lack robust tools to measure and monitor environmental impact.
Most systems focus on short-term operational control rather than long-term strategies for
reducing carbon emissions and green logistics.

4. Fragmented and underutilized data.

Modern ports generate vast amounts of data from Internet of Things devices, cargo management
platforms, and monitoring systems. However, this information is typically stored in siloed
repositories with low compatibility or standardization. This fragmentation hinders holistic analysis,
slows decision-making, and limits the application of predictive maintenance, real-time
optimization, and sustainability tracking.

To address these challenges, this study proposes an integrated platform that combines big data
analytics with digital twin (DT) technology. The system enables ports to simulate operations,
predict potential failures, and allocate resources more efficiently based on real-time data streams.
By creating a continuously updated virtual model of port processes, the digital twin facilitates
iterative improvement and informed decision-making. Big data analytics provides a predictive
framework for identifying deviations, forecasting performance, and optimizing day-to-day
operations. Together, these technologies not only improve operational efficiency but also enable
the direct integration of sustainability metrics into planning and evaluation.

In summary, this study fills an important gap by developing and evaluating a model for integrating
big data and digital twins that can transform dry bulk ports into intelligent, adaptive, and
environmentally sustainable infrastructures capable of supporting the continued expansion of
global maritime trade.

4. Research Objectives

The goal of this research is to develop an integrated platform that combines big data analytics and
digital twin (DT) technologies to promote the sustainable development of dry bulk port operations.
This platform aims to bridge the gap between traditional management methods and modern data-
driven systems by creating an architecture capable of real-time data collection, intelligent analysis,
and virtual simulation of complex operational processes.

By integrating modeling tools, machine learning algorithms, and Al-based optimization methods,
the proposed system aims to improve the efficiency and environmental performance of port
logistics. The big data layer provides continuous monitoring and forecasting by collecting
information from various sources, such as Internet of Things sensors, vessel tracking networks,
and terminal management platforms. At the same time, the CD layer functions as a real-time
digital copy of port operations, providing a secure virtual space for analyzing, forecasting, and
optimizing operations before implementing them in real-world conditions.
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Together, these technologies enable port managers to test different operating scenarios, identify
inefficiencies, and implement data-driven improvements. As a result, the system aims to reduce
vessel turnaround times, optimize resource allocation, and reduce environmental impacts such as
fuel consumption and CO, emissions.

Beyond immediate operational benefits, this integration promotes long-term sustainability by
supporting green logistics initiatives, increasing transparency in performance monitoring, and
improving resilience to global disruptions in maritime transport. The main objective is not only to
demonstrate the technical feasibility of integrating big data and digital technologies, but also to
highlight their strategic potential in transforming dry cargo ports into smart, adaptive, and
environmentally responsible infrastructures that align with the vision of smart and sustainable
maritime logistics.

The study aims to improve both operational efficiency and sustainability by implementing a unified
digital system with the following key objectives:

1. Optimizing vessel traffic planning and berth allocation

Using predictive models and real-time analytics to dynamically assign berths, minimize vessel
downtime, and optimize port operations.

2. Reduce congestion and delays

Apply continuous monitoring and adaptive resource allocation between cranes, trucks, and
warehouses to prevent bottlenecks and ensure smooth cargo handling.

3. Maximize equipment utilization

Implement machine learning-based workload balancing and predictive maintenance mechanisms
to optimize crane and vehicle utilization while minimizing downtime and maintenance costs.

4. Increase overall throughput

Coordinate vessel movements, cargo flows, and equipment operations within a unified logistics
network capable of adapting to fluctuations in demand.

5. Improve environmental sustainability

Reduce downtime and energy losses in vessels and equipment to lower carbon emissions and
achieve global decarbonization goals.

6. Develop a unified digital twin

Integrate disparate data sources, including Internet of Things readings, terminal operation logs,
vessel schedules, and weather information, into a unified digital twin environment that enables
proactive decision-making through real-time simulation and predictive analytics.

7. Verify system effectiveness through simulation

Evaluate the effectiveness of the framework using UNCTAD maritime transport datasets and
synthetic operational scenarios. Evaluation criteria include reduced turnaround times, increased
cargo throughput, and quantified environmental impact reductions.

By achieving these goals, the study aims to bridge the methodological gap between traditional
port management and new solutions for smart ports. The results of the study are intended to help
port authorities, shipping companies, and policymakers create sustainable and environmentally
friendly data-driven logistics ecosystems.
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5. Methodology

Y, IR e, — |
Technical O | Information Physical
| staff | system | ] system I |
| | | |
e TR e e i Tl i e L 1
| I e —— e
| conl:'iT(ol:zdy, 7 | | » Contrc_)l Feedback — l-<]- ————— 1 : : |
lanauagen) : 1 : instruction 1 Lo :
| * : l |: Consistency test | I | * vy |
| : : | |I B e model | | Physical |
I | eometric model

| Analysis and : | |I Digital twin | Underactuated | | port crane |
[~~~ iudgment i JI e e n ;rzze la Power source

| : (brim) : : | : e | ] Motlgg r::lre(:'ir:rmsm |
| ! 1 Shtsiind] | Sensing device |

| Pre-job Pereeption =, II Moniloring Data interaction | I JI : |

| training t(;:il}:m) 1 | |Lsyst;;1;f§gf:nware+ and processing T- ______ : |
[ A |

| - Dt R : |

____________________ —
| . . Hlstor.ical Ot D Synch:qnous |
unctions operations : mapping Remote control
| reproduction testing simulation |
S

Fig. 2. Data and information flow architecture of the proposed Digital Twin framework designed
to optimize freight movement efficiency
5. Framework Overview
This article presents an architectural framework aimed at improving dry bulk port operations
management through the integration of digital twin (DT) technology. The framework consists of
three interconnected layers that collectively enable real-time data flow, intelligent simulation, and
effective decision support.
1. Data layer
The system is based on a data layer that is responsible for collecting, processing, and storing
various data sets. Information comes from a wide range of sources, such as vessel tracking
systems, Internet of Things sensors installed on cranes and warehouses, operational logs, weather
forecasts, and energy consumption data. Advanced pre-processing and data integration
techniques are used to clean and standardize this input data, ensuring seamless communication
and compatibility between all analytical components.
2. Modeling layer
This layer forms the analytical core of the structure. Here, big data analytics and artificial
intelligence (Al) tools are used to create a dynamic virtual model that replicates the real port
environment. Predictive models estimate cargo volumes, optimize berth allocation and crane
movements, and support more efficient terminal operations. The built-in DT simulation engine
continuously learns from new data, refining its predictions and making the system more accurate
and adaptive over time.
3. Application layer
The top layer serves as a user interface for port managers and decision makers. It provides
interactive dashboards, scenario-based modeling, and optimization tools that transform analytical
data into practical actions. Real-time feedback allows users to evaluate the results of their
decisions against critical performance indicators such as vessel turnaround time, energy
consumption, and emissions levels.
The intelligent component of the proposed platform is based on several integrated artificial
intelligence-based components:

e Predictive analytics.
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Time series forecasting models predict vessel arrivals, cargo throughput, and equipment
utilization, helping operators make informed decisions and plan proactively.

e Optimization algorithms.
Using advanced optimization and reinforcement learning techniques, the system improves
berth planning, crane coordination, and terminal layout. These algorithms aim to reduce
downtime, minimize waiting periods, and increase port throughput through continuous
learning based on operational modeling.

e Anomaly detection.
Machine learning models analyze real-time data streams to identify anomalies such as
equipment malfunctions, unexpected performance drops, or inefficient workflows. Early
detection enables preventive maintenance and minimizes downtime.

By combining these three levels with the intelligence of artificial intelligence, the proposed data
transfer structure creates a continuous feedback loop that allows ports to learn from data,
improve their performance, and operate more sustainably. This approach provides a solid
foundation for developing intelligent, adaptive, and environmentally efficient dry bulk port
management systems.

6. Results

To evaluate the effectiveness of combining big data analytics with digital twin technology, this
study used an experimental setup designed to simulate real port operations.

Real maritime transport data from UNCTAD (2024) was integrated with synthetic scenarios
representing dry bulk port operations to study the impact of the proposed model on key
performance indicators under various operating conditions. The developed digital data model
accurately reflected key elements of port operations, such as vessel arrivals, crane schedules, and
cargo handling speeds, allowing the system's behavior to be tested in situations of peak loads,
equipment failures, and variable cargo flows

The simulation results showed that the combined use of big data and digital data technologies
significantly improves decision-making efficiency, reduces vessel turnaround times, and increases
energy efficiency. Overall, the results confirm that this integrated model contributes to the
transition to more intelligent, adaptive, and environmentally sustainable port management.
Table 1. Comparative analysis of operational performance between the baseline model and the
proposed Digital Twin framework

Metric Baseline Big Data-DT Improvement
Framework

Average

turnaround  time | 48 39.2 18%

(hours)

Crane utilization (%) | 72 81.5 13%

Port  throughput |, ¢ 1, 17,200 15%

(tons/day)

Berth waiting time 1 78 359

(hours)

CO, emissions 100 33 1%

(tons/day)

The study used a three-stage modeling approach to assess both the effectiveness and practical
applicability of the proposed data-driven dry bulk port operations optimization model. Each stage
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was designed to generate unique analytical and operational insights that provide a comprehensive
understanding of the model's overall effectiveness.

1. Data-driven demand forecasting

The first stage involved collecting and preparing historical data from various sources, including
terminal operation records, Internet of Things sensors, automatic identification systems (AlIS), and
meteorological databases. To ensure data quality and consistency, preprocessing steps such as
cleaning, integration, and normalization were performed. Using these refined datasets, advanced
time series forecasting methods were applied, namely ARIMA, Prophet, and long short-term
memory (LSTM) neural networks to forecast vessel arrivals, cargo throughput, and equipment
requirements. These models took into account both short-term and long-term dependencies in
the data, including external factors such as weather changes and global trade activity, to improve
forecast accuracy.

2. Reinforcement learning for resource allocation

The forecasts obtained in the first stage formed the basis for the optimization stage, which was
implemented using reinforcement learning (RL) algorithms, specifically Deep Q-Learning (DQN)
and Proximal Policy Optimization (PPO). In a digital twin (DT) simulation environment,
reinforcement agents interacted with virtual port operations to learn optimal resource
management strategies. They received rewards for achieving results such as reducing vessel
waiting times, increasing crane efficiency, and balancing port space allocation, while penalties
were applied for inefficiencies. Through multiple training cycles, the agents gradually
outperformed traditional static planning approaches by adapting to realistic constraints, including
maintenance schedules, work shifts, and unpredictable weather conditions.

3. Performance evaluation

In the final stage, the proposed Al-based system was tested against traditional port management
methods using several key performance indicators (KPIs): vessel turnaround time, equipment
utilization, energy efficiency, and CO, emissions. Simulation modeling combined real maritime
data from UNCTAD (2024) with synthetic port scenarios simulating varying traffic intensity and
resource constraints. The results showed clear improvements in operational performance,
including reduced downtime, clearer coordination of operations, and significant energy savings.
From an environmental perspective, the system proved effective in reducing fuel consumption
and minimizing crane downtime. Statistical verification confirmed the reliability of these results,
highlighting the system's potential to support digital transformation and sustainable development
in the maritime logistics sector.

Overall, this three-stage approach enabled a comprehensive assessment of the system's
forecasting accuracy and optimization effectiveness, demonstrating the practical benefits of
integrating big data analytics and digital twin technologies into modern port management.

Key Findings
e Ship turnaround time
The integrated Big Data—Digital Twin platform has reduced ship turnaround time by
approximately 18-25% compared to standard operations. This improvement was made
possible by optimized berth allocation, more flexible planning of loading and unloading
processes, and accurate forecasting of peak loads. As a result, ships spent less time at
anchor, which increased fleet availability and reduced overall operating costs for shipping
companies.
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e Crane utilization
Crane productivity increased by nearly 20% thanks to Al-based workload balancing across
all available equipment. Predictive maintenance algorithms also helped minimize
unexpected breakdowns, ensuring consistently high utilization rates. This improvement
enabled ports to cope with a sharp increase in cargo traffic without the need for additional
cranes or significant infrastructure expansion.

e Port throughput
The framework contributed to an average 15% increase in overall cargo throughput
through better coordination between vessel planning, crane operations, and port yard
logistics. The most significant efficiency gains were observed during peak periods, when
the system effectively eliminated bottlenecks that typically limit overall port productivity.

e Impact on sustainable development
In addition to operational improvements, the system demonstrated clear environmental
benefits. CO, emissions from idle vessels were reduced by approximately 12%, mainly due
to reduced waiting times at anchorage. Similarly, reduced crane downtime led to lower
energy consumption, confirming the port's commitment to environmentally responsible
and energy-efficient management practices.

Conclusion

The results of this study demonstrate the powerful transformative potential of big data-driven
decision support systems in dry bulk port operations. In addition to improving traditional
performance metrics such as vessel turnaround time and overall throughput, the proposed system
also contributes to global sustainability goals by reducing energy consumption and greenhouse
gas emissions. These results indicate that intelligent data-driven management systems can be
valuable strategic tools for port administrations, helping them not only to improve daily efficiency
but also to ensure long-term sustainability and environmental responsibility in the maritime
logistics sector.

7. Discussion

The integration of big data analytics and digital twin (DT) technologies offers significant potential
for improving the operational efficiency and sustainability of dry bulk ports.

First and foremost, real-time monitoring based on DD allows port authorities to obtain a
comprehensive overview of critical processes such as vessel movements, crane operations, and
guay logistics. Continuous data collection increases the transparency of operational activities and
enables decision-makers to respond quickly to changing conditions, maintaining a high level of
situational awareness throughout the port environment.

In addition, the predictive capabilities of Al-enhanced CD models enable highly accurate
forecasting of vessel arrivals, crane loads, and berth congestion. By shifting from a reactive to a
proactive approach to management, ports can minimize inefficiencies, avoid bottlenecks, and
ensure smoother operations even during periods of high demand.

Beyond operational improvements, this system also promotes environmental sustainability. By
reducing vessel downtime, it directly lowers fuel consumption and greenhouse gas emissions.
Similarly, optimized crane and truck operations improve overall energy efficiency, helping ports
meet international decarbonization and sustainability goals. Transparent, data-driven
performance metrics further strengthen regulatory compliance and build stakeholder trust.
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However, a number of challenges continue to limit widespread adoption. High initial installation
costs, the lack of a standardized digital port architecture, and insufficient data sharing mechanisms
continue to slow adoption. Furthermore, the growing interconnectedness of digital port systems
creates cybersecurity risks, highlighting the importance of robust data protection, integrity
assurance, and resilient infrastructure design.

Looking ahead, further research and innovation should focus on addressing these limitations by
developing open, interoperable digital port platforms, creating secure and ethical data
governance models, and expanding the concept of interconnected digital port networks spanning
multiple ports. The creation of such a global digital ecosystem will enable coordinated, data-driven
decisions across all supply chains, increase resilience to disruptions, and accelerate the transition
to smart, sustainable, and collaborative maritime logistics systems.

8. Conclusion

This study presents a comprehensive platform that combines big data analytics with digital twin
(DT) technology to improve the efficiency and sustainability of dry bulk ports. Through simulation
experiments using UNCTAD maritime trade statistics, the proposed Al-enhanced DD system has
achieved significant progress in key operational metrics, including reduced vessel turnaround
times, increased crane utilization rates, increased overall throughput, and measurable reductions
in carbon emissions from idling vessels.

The study results highlight the transformative potential of CD technology in rethinking modern
maritime logistics. By providing real-time situational awareness, predictive planning, and
intelligent resource optimization, the platform facilitates the transition to smarter, more adaptive,
and environmentally responsible global supply chains. In particular, the inclusion of sustainability
metrics in the CD architecture underscores the growing importance of digital innovation in
achieving international decarbonization goals and ensuring compliance with evolving
environmental regulations.

However, a number of limitations should be acknowledged. The framework was validated in a
simulated environment rather than through deployment in a fully functioning port, and certain
assumptions were made regarding cargo distribution, external disruptions, and environmental
variability. Practical implementation also presents challenges, particularly in terms of high initial
investment costs, cybersecurity risks, and limitations on data sharing between different port
stakeholders.

Therefore, further research should focus on real-world testing and joint pilot programs with
international port authorities to assess the scalability and adaptability of the system. Expansion
towards inter-port compatibility could enable the creation of a networked ecosystem of
interconnected CDPs, facilitating coordinated optimization across regions and trade corridors. In
parallel, the integration of blockchain technology could further enhance data security,
transparency, and trust among participants, ultimately increasing resilience and cooperation in
the maritime supply chain.

In conclusion, the proposed big data-driven digital twin framework represents a significant step
towards creating intelligent, sustainable, and data-driven port ecosystems. In addition to
delivering tangible improvements in operational performance, it lays the foundation for the next
generation of smart, environmentally efficient maritime logistics systems capable of supporting
both technological progress and global sustainability goals.
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KypFaKk, YK MNopTTapbiHbIH, onepaumasapbliH TypakTbl AambiTy ywiH Big Data Tangaybl meH
undpAbIK erisgepsi MHTerpaumanay

Angatna

KypfaK YK MNOPTTapbiHbIH, TYpaKTbl AaMyblH KamMTamacbl3 €Ty YLWIiH TWUIMAINIKTI apTTbipbin,
9KONOTMANBIK KayanKepLWinikTi CakTaWTbIH AepeKTepre Heri3genreH 3amaHaym TeXHON0rMANapAbl
eHrizy KaxkeT. Bbyn MakanaZa nNoOpT 3KOXKYMECIHAE XYK eHAey VAepicTepiH, pecypcTapibl
HacKkapyapbl KoHe 3KONOrMANbIK MOHUTOPWMHITI OHTAaWNaHAbIPY MakcaTbiHAa Big Data TangaybiH
KoHe undpnbiK eris (LLE) TexHonormuacbiH BipikTipyAiH, KeleHai TYKblpbIMAAMach! YCbIHbINAAbI.
Big Data Tangay agictepi loT ceHcopapbiHaH, KEME KO3fa/ibiCblH DaKblaay KynenepiHeH »aHe
TEPMUHAN onepaumAnbIK Ka3banapbiHaH aNblHFAH SPTYPAI AePEKTEPAi HaKTbl yaKbIT pexxMmiHae
eHAeyre MyMKkiHAiK Bepeai. An UMPPAbIK €ri3 TEXHOOTMACH! NMOPTTbIH, ONepaumablK KbI3MeTiH
BMPTYanapbl TypAe MoAenbaeyre xaHe 6oMKayLlbl Tangayra Ko awaabl.

ATanfaH TexHONOrMANApPAblH, MHTErpauuAacel  KemMenepaiH, ©oHAeYy YaKbITblH  KbICKapTyfa,
WbIFapbIHAbINAPAbI a33aMTYFa KaHE SHEPrUsa TUIMANITIH apTTbIpyFa *Kafaal Kacanbl. YCbIHbIAbIM
OTbIPFaH TACIN MOPT NOTUCTUKACBIH HEFYPAbIM aKbINAbl, SKONOTUANBIK Ta3a KaHe TypaKTbl Kyhere
anHanablpyaa 30p 9/1eyeTKe Me eKeHiH KepceTeai.

Tyninai cesaep: Big Data; umdpnbiK eri3; TypaKTbl AaMy; KypFaK *KYK NOPTbl; MOPT NOTMCTUKAChI;
HonxKaylbl MOAENbALY; IHEPTUA TUIMAINITI
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UHTerpauma 60nbWKX AaHHbIX U LUMPPOBbLIX ABOMHMKOB A4S YCTOMYMBOrO PasBUTUA onepaunii
CYXOrpy3sHbIX MOPTOB

AHHOTauuA

YcTOoMuMBOE pas3BUTUE CyXOrpy3HbIX MOPTOB TPebyeT BHeApPeHUS COBPEMEHHbIX TEXHOOTMU
aHanM3a AaHHblX, obecneuymBaloWmMx OanaHc Mexay 3KCnayaTauMoOHHON 3PPEKTUBHOCTbIO U
9KOIOrMYECKOM OTBETCTBEHHOCTbIO. B AaHHOM cTaTbe MpeAcTaBieHa KOHUEMNUMA MHTerpaumm
aHaNIMTUKM BONbLUMX AAHHbLIX M UMPPOBLIX ABOMHMKOB (L), HanpaBneHHas Ha ONTUMM3aLMIO
npoueccoB 06paboTKM rpy308B, paLMOHabHOe pacnpeae/ieHne pecypcoB M COBEPLIEHCTBOBAHME
CUCTEMbI 9KONIOrMYECKOTO MOHUTOPMHIA B MOPTOBOM MHOPACTPYKTYpE.

Mcnonb3oBaHWe aHaNUTUKM OOAbLUIMX AAHHbIX MO3BOMSET B PEXMME peanbHOro BPEMEHMU
obpabaTtbiBaTb MHGOPMALMIO M3 PA3INYHBIX MCTOYHMKOB, TaKMX KaK JaTyMKku MIHTepHeTa Bellen,
CUCTEMbI OTCAEXMBAHWMA CY[OB W KypHa/abl onepauui TepmuHana. TexHonorna umdpoBbIX
[IBOMHWMKOB, B CBOO 04epeb, 0becrneynBaeT BUPTyaibHOE MOAENMPOBAHME NOPTOBbIX MPOLECCOB
W NPEeANKTUBHYIO aHaNIUTURY A8 NMPOrHO3MPOBAHMA M ONTUMM3ALLMK ONEPALIUN.

MHTerpauma sTUX TeXHONOrMIM CNocobCTBYET COKPALLEHNIO BPEMEHN 0O6PabOTKM CYA0B, CHUMKEHWIO
BpeaHbIX BbIOPOCOB W  MOBbIWEHUIO 3HEeprosdpPeKkTMBHOCTU.  [peasoXKeHHbIM  nNoaxon,
[EeMOHCTPUPYET BbICOKUIA NOTeHUMan anAa npeobpasoBaHMA MOPTOBOM NOTMCTUKM B Honee
WHTENNEKTYaNbHY, SKOIOTUYECKM YMUCTYIO U YCTOMUYMBYHO CUCTEMY.

KntoueBble cnoBa: bonblme gaHHble; UMPPOBON ABOMHUK; YCTOMYMBOE PA3BUTUE; CYyXOTPYy3HbIN
NOpT; NOPTOBAA NOTUCTUKA; NPEAMKTUBHOE MOAENMPOBaHME; 3HEPro3IPEKTUBHOCTb

237



I Proceedings of the 11th International Scientific Conference

Physical and Mathematical Sciences

The 5-Dimensional Extension of the
Temporal Theory of the Universe (TTU-5D).
From Structured Time to Hyper-Time
Dynamics

Lemeshko Andriy
Doctor of Philosophy, Associate Professor, Taras Shevchenko National University of Kyiy,
Ukraine, ORCID: 0000-0001-8003-3168

Abstract
The 5-dimensional extension of the Temporal Theory of the Universe (TTU-5D) generalizes the 4-
dimensional temporal field t(x, t) by introducing a meta-parameter — hyper-time ©. This

additional dimension describes the evolution of time itself, making possible a unified
interpretation of gravitational, cosmological, and entropic phenomena without invoking dark
matter or dark energy. The paper derives the 5-D Lagrangian L(t, ©), formulates the field
equations, and shows how gradients of hyper-time generate both additional gravitational
acceleration and cosmological expansion. The approach reinterprets the Universe as a self-
organizing temporal continuum, where geometry, energy, and entropy emerge from the dynamics
of time.

Keywords: hyper-time, temporal field, temporal density, TTU, dark energy, dark matter,
cosmological acceleration, entropic gravity, 5D dynamics, t-field.

1. Introduction

The Temporal Theory of the Universe (TTU) assumes that time is not a passive coordinate but an
active physical field T(x, t). In its original 4-D form, TTU successfully reproduces gravitational and
inertial effects through the spatial gradient V In 7. However, as cosmological observations reveal
large-scale acceleration and temporal anisotropy, a higher-order parameter is needed — the
evolution of titself. We introduce this governing dimension as hyper-time ©, the time of time.
T=T(x", O), do/dt =1f(Vt, S, p)

2. From 4-D to 5-D Lagrangian

The 4-D temporal action:

Sa=[d*V(-g) [%a(VInT)?-B1?]

is extended to include the derivative with respect to hyper-time O:
Ss=[d*doV(-g)[2a(V_uInTt)>-BT2+Kk(dInT/00)]

The new k-term describes hyper-temporal elasticity, encoding how the internal structure of time
changes over O. This term introduces self-interaction within the temporal continuum —
analogous to vacuum pressure or dark energy in classical cosmology, but here emerging
naturally from d©-dynamics.
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3. Field Equations

Variation of Ss with respect to t gives:
aoglnt-2Bt+k0%Int/00%=0

This yields two distinct propagation modes:

e spatial-temporal waves in T(x) — gravitational analogs,

e hyper-temporal oscillations in @ — cosmological accelerations.

4. Physical Interpretation

Phenomenon Classical View TTU-5D Interpretation

Gravity Curvature of space-time Gradient of t-field (V In 1)

Dark Matter Hidden mass Spatial gradients of hyper-
time (V Q)

Dark Energy Cosmological constant A Acceleration of hyper-time
(02 @/0t*>0)

Arrow of Time Entropy growth Orientation of VO

Expansion of Universe Metric expansion Redistribution of temporal
density T(©)

5. Discussion: Geometry as an Emergent Temporal Effect

In TTU-5D, curvature is not fundamental; it is an emergent property of varying temporal density.
Einstein’s metric g_{uv} appears as an effective tensor constructed from the local configuration
of T and its hyper-derivatives:

g_{nviMefft =n_{pvl+x (0_uInt)(0_v InT)

6. Philosophical Reflection

Space does not expand — time expands.

Galaxies do not recede — they drift along the gradient of hyper-time.

The Universe does not die — it redistributes the density of its own time.

This transition from 4-D to 5-D represents not merely a mathematical refinement but an
ontological shift — from geometry to temporality, from space-based to time-based physics.

7. Outlook

The TTU-5D framework predicts measurable anomalies:

- small deviations in gravitational lensing for high-entropy systems,

- hyper-temporal drift in atomic-clock networks (t-phase delay),

- modified dispersion relations for gravitational waves (detectable by LIGO / Virgo).

Future work will involve numerical modeling of d@-evolution and possible laboratory analogs
using ultracold plasma systems.

8. Future Work and Development Zones

8.1 Nature of Hyper-Time (O)

The physical interpretation of the hyper-time parameter © remains open. Possible perspectives
include:

- a compactified internal dimension (analogous to the Kaluza—Klein framework),

- a global thermodynamic or informational parameter governing entropy flow,

- or a fundamentally new ontological entity representing the evolution of the temporal substrate
itself.

Further work should clarify the physical mechanism underlying do/dt = f(Vx, S, p), linking local
temporal gradients, entropy, and matter-energy density.
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8.2 Relation to Existing Theories

Framework Relation / Contrast to TTU-5D
Kaluza—Klein Theory TTU’s fifth dimension is temporal rather
than spatial; it governs the evolution of
the field T, not an extra geometric
coordinate.

Entropic Gravity (Verlinde) TTU-5D provides a deeper basis: entropy
and information flow are emergent
consequences of hyper-temporal
dynamics rather than primary principles.
String Theory TTU replaces spatial multi-dimensionality
with temporal hierarchy, interpreting
physical fields as modulations of tand ©
rather than vibrations in extended space.

8.3 Quantitative Predictions

The TTU-5D framework is currently qualitative; next steps involve developing quantitative
estimates for measurable effects:

- expected magnitude of hyper-temporal drift in high-precision atomic-clock arrays;

- predicted deviations in galactic rotation curves without invoking dark matter;

- possible modulations of gravitational waveforms (detectable by LIGO / Virgo) due to 00
coupling.

8.4 Calibration of New Parameters

The Lagrangian introduces two new constants — k (hyper-temporal elasticity) and x (metric
coupling). A calibration strategy should be developed using observational cosmology:

- K may be constrained by the Hubble acceleration a_H = cHo,

- x could be tuned from frame-dragging or Shapiro-delay data.

A systematic fitting pipeline would allow TTU-5D to generate falsifiable, numerical predictions.

8.5 Broader Theoretical Applications

Potential areas of application include:

- replacing singularities (e.g., black hole cores) with zones of extreme temporal gradient (VT =
),
- modeling information conservation through t-flux continuity,

- and reformulating cosmology where expansion is temporal, not spatial.
Final Remark

“Space does not expand — time expands.”

This work introduces a paradigm shift where gravity, entropy, and cosmology emerge from the
dynamics of time itself. TTU-5D represents not a supplement to General Relativity but a new
temporal ontology — one that transforms our understanding of motion, causality, and the very
fabric of the Universe.

Conclusion

The 5-D extension of TTU unites gravitation, entropy, and cosmological dynamics under one
temporal principle. What Einstein attributed to geometry, TTU-5D attributes to the living flow of
time — structured, elastic, and evolving.
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CUMHURIYET DONEMI TURK-AMERIKAN
ILISKILERI

Valiyeva Durdane Mubariz
Sumgayit Devlet Universitesi, Tarih 6gretmeni

Ozet: Tirkiye ile Amerika Birlesik Devletleri (ABD) arasindaki iliskiler, Tiirkiye
Cumbhuriyeti’nin 1923’te kurulmasiyla birlikte sekillenmeye baslamistir. Her iki Glkenin cografi
konumlari, tarihsel gecmisleri ve dis politika dncelikleri farkhlik gdstermesine ragmen, 6zellikle 1.
Dinya Savasi sonrasi gelisen uluslararasi sistemde bu iki Glke arasinda giderek artan bir etkilesim
s6z konusu olmustur. Bu makalede, Cumhuriyet dénemi boyunca Turk-Amerikan iliskilerinin
gelisimi tarihsel bir perspektifle ele alinacak, dnemli kirilma noktalari ve iliskilerin bugtnk
durumu degerlendirilecektir.

Anahtar kelimeler: Cumhuriyet Dénemi, Tirk-Amerikan iliskileri, Soguk Savas Dénemi,
Demokrat Parti Donemi Dis Politikasi, Stratejik Ortaklik

1. Erken Cumhuriyet Dénemi Tirk-Amerikan iliskileri (1923-1945)

Turkiye Cumhuriyeti’'nin 29 Ekim 1923’te ilan edilmesinin ardindan, yeni Tirk devleti Bati
ile iliskilerini yeniden tanimlamaya baslamistir. Osmanl imparatorlugu déneminde mevcut olan
Amerikan misyoner okullari ve ticari iliskiler, Cumhuriyet doneminde yeni bir diplomatik zemine
oturtulmak istenmistir. Lozan Antlasmasi (1923) sonrasinda Tirkiye ile ABD arasinda yeni bir
antlasma yapilmasi gindeme gelmis, fakat ABD Senatosu, 1927 yilinda Tirkiye ile imzalanan Lozan
Antlasmasi’'ni onaylamamistir. Bunun baslica nedeni, bazi Amerikali senatorlerin TUrkiye'deki
misyoner faaliyetlerinin gelecegi konusundaki endiseleri ve Ermeni lobisinin etkisidir. Bu durum,
iki Ulke arasindaki diplomatik iliskilerin baslangicta sinirli diizeyde kalmasina neden olmustur.
Diplomatik iliskilerdeki duraganliga ragmen, ekonomik iliskilerde belirli adimlar atilmistir. 1 Ekim
1929 tarihinde imzalanan Tirk-Amerikan Ticaret Antlasmasi, iki Ulke arasinda ticari iliskileri
canlandirmayi amaclamis ve Turkiye’'nin disa acilma cabalarina katkida bulunmustur. Bu antlasma
ile ABD mallarina Turkiye’de glimrik kolayliklari saglanmis, karsihginda Turk Grinlerinin ABD’ye
ihraci tesvik edilmistir. 1930'Iu yillarda Turkiye, ekonomik anlamda devletci kalkinma politikalar
izlerken ABD ile olan iliskiler, daha cok ticaret ve kiltirel etkilesim dizeyinde sUrmistir.
Turkiye'nin sanayilesme hamlelerine destek arayisinda ABD’nin teknik bilgisine basvurulmus, bazi
Amerikali uzmanlar Tirkiye’de danismanlik gérevlerinde bulunmustur [18].

Osmanli déoneminden miras kalan Amerikan misyoner okullari (6rnegin Robert Kolej ve
Uskiidar Amerikan Lisesi gibi) Cumhuriyet déneminde de faaliyetlerine devam etmis, bu kurumlar
zamanla sekdiler bir egitim anlayisina uyum saglamistir. Bu okullar, kilttrel dizeyde Turkiye ile ABD
arasinda etkilesimin stirmesini saglamis; Amerikan degerlerinin, egitim sisteminin ve disince
yapisinin Turkiye'deki bazi seckin kesimler Gzerinde etkili olmasina zemin hazirlamistir. Ayrica
Amerikan Filmleri, sinema ve muzik gibi poptler kiltlir unsurlari da bu dénemde Turkiye'de
giderek daha gorinlr hale gelmistir. Turkiye, Bati'ya acilmayi ve cagdaslasmayi hedefledigi bu
dénemde Amerikan kiltirtund dikkatle izlemis, ancak siyasi olarak daha cok Avrupa ile iliskilerini
on planda tutmustur[15].

1939’da baslayan Il. Dinya Savasi, Turkiye'nin dis politikasinda denge arayislarini artirmis,
tarafsizlik politikasi izleyen Tirkiye savas boyunca hem Mdittefikler hem Mihver Devletleri ile
iliskilerini dengede tutmaya calismistir. Bu dénemde ABD, savas disindaki Glkeleri ekonomik
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yardimlarla desteklemek amaciyla Lend-Lease Act (Odiin¢ Verme ve Kiralama Yasasi) kapsaminda
Turkiye'ye bazi askeri ve teknik yardimlarda bulunmustur. TUrkiye ise savasin son dénemine kadar
tarafsiz kalmayi stirdirmis, 1945’te Almanya ve Japonya’ya savas ilan ederek Birlesmis Milletler’in
kurucu Uyelerinden biri olmustur. 1923-1945 dénemi Turk-Amerikan iliskileri genel olarak dusik
profilli, temkinli ve sinirli bir seyir izlemistir. Bu donemde ABD, Avrupa merkezli sorunlara daha
mesafeliyaklasirken, Tirkiye ise Cumhuriyet’in i¢ yapisini tahkim etmeye ve laik, modern bir devlet
insa etmeye odaklanmistir. Bu sebeple iki Ulke arasindaki iliskiler daha ¢cok ekonomik, kiltirel ve
sembolik dizeyde gelismistir. Ancak savas sonrasi degisen dinya dengeleri, 6zellikle Sovyetler
Birligi'nin  yayilmaci politikalari, 1945 sonrasinda Turkiye'nin  ABD ile iliskilerini hizla
derinlestirmesine yol acacaktir. Bu da Soguk Savas doneminin baslangicina zemin hazirlamistir
[16].

2. Soguk Savas Dénemi Tirk-Amerikan iliskileri (1945-1991)

1945 yilinda Il. Dinya Savasi’nin sona ermesiyle birlikte diinya, ABD liderligindeki Bati blogu
ve Sovyetler Birligi onderligindeki Dogu blogu arasinda iki kutuplu bir yapiya blrtndd. Turkiye,
jeopolitik konumu itibariyla bu iki blok arasinda kritik bir tampon bolge olarak 6éne c¢ikti. Sovyetler
Birligi’'nin Turkiye Gzerindeki baskilari, 6zellikle Bogazlar Uzerinde hak iddia etmesi ve Kars ile
Ardahan'i istemesi, Turkiye'yi Bati bloguna yaklasmaya zorladi. Bu sirecte ABD, Sovyet
vayllmaciligina karsi mucadele amaciyla Truman Doktrinini ilan etti (1947). Bu kapsamda
Yunanistan ve Turkiye’ye ekonomik ve asker? yardim yapilmasi éngorildi. Tirkiye, bu sayede
Amerikan yardim programina dahil oldu ve ciddi miktarda ekonomik ve askeri destek aldi. Bu
yvardimlar, Turk Silahli Kuvvetlerinin modernizasyonunda etkili oldu. 1948 yilinda baslatilan
Marshall Plani cercevesinde Tlrkiye'ye ekonomik yardimlar da saglandi. Bu yardimlar, Tarkiye nin
altyapi yatirimlarini gerceklestirmesi ve tarimda makinelesmesi agisindan buyik katki sagladi. Ayni
zamanda Turkiye, Bati ekonomik sistemine entegrasyon sirecine girmis oldu. Turkiye'nin Bati
ittifakina tam Qyeligi ise 1952 yilinda gerceklesti. Kore Savasi’na (1950—1953) asker gédndermesi,
Turkiye'nin Batl dinyasindaki itibarini artirdi. Bu katki, ABD ve muttefikleri tarafindan takdirle
karsilandi ve Tirkiye, 1952 yilinda Yunanistan ile birlikte NATO'ya Uye kabul edildi. NATO dyeligi,
Turk-Amerikan iliskilerinde askerf is birligini kalcilastirdi. ABD, Turkiye'ye cok sayida askeri Us
kurma izni aldi. Adana’daki incirlik Ussd, bu is birliginin sembollerinden biri haline geldi [14].

1960l yillarda Turk-Amerikan iliskileri, temelde NATO ittifaki cercevesinde sirse de bazi
ciddi gerilimlere sahne oldu. Bunlarin en énemlisi, 1964 yilinda yasanan Johnson Mektubu Krizidir.
Turkiye, Kibris’taki Turklerin glvenligi icin adaya askeri midahale planlarken, ABD Baskani Lyndon
B. Johnson tarafindan Basbakan ismet inénii’ye génderilen mektupta, Tirkiye'nin boyle bir harekat
gerceklestirmesi durumunda ABD'nin NATO cercevesinde Tirkiye'ye yardim etmeyebilecegi
belirtilmistir. Bu olay, Turkiye’de blylk tepki yaratmis ve Tirk dis politikasinda daha bagimsiz bir
cizgi arayisi baslamistir. indni’niin meshur “Yeni bir diinya kurulur, Tirkiye de orada yerini alir”
sOzU, bu donemde Turk siyasal soylemine girmistir [17]. 1974 yilinda Turkiye'nin, Kibris'ta
Yunanistan destekli darbe sonrasinda gerceklestirdigi Kibris Baris Harekati, Tark-Amerikan
iliskilerinde derin bir krize yol acti. Harekat sonrasi ABD Kongresi, Tlrkiye’nin Amerikan silahlarin
“savunma disinda” kullanmasini gerekce gostererek Turkiye'ye silah ambargosu uygulamaya
basladi (1975). Ambargo, Turk Silahli Kuvvetleri'ni ciddi bicimde etkiledigi gibi, Turkiye’de ABD
karsithgini da artirdi. Ayni zamanda Tirkiye, kendi savunma sanayiini gelistirme konusunda ilk ciddi
adimlari atmaya basladi. Bu kriz, Turkiye'nin Bati ittifakina olan glvenini sorgulamasina ve dis
politikada daha cok yonli arayislara yonelmesine neden oldu [15].

1978 yilinda ABD, Turkiye ile iliskileri normallestirme amaciyla Savunma ve Ekonomik is
Birligi Anlasmasi (SEIA) imzalayarak ambargoyu kaldirdi. Ancak iliskilerdeki giiven sorunu bir siire
daha devam etti. 1980’li yillar, Turkiye’de 12 Eylil 1980 askeri darbesi sonrasi siyasi istikrarin
yeniden saglanmaya calisildigl, ABD ile iliskilerin ise yeniden toparlandigl bir dénemdir [10]. Bu
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dénemde ABD Baskani Ronald Reagan ile Basbakan Turgut Ozal arasinda iyi iliskiler kurulmustur.
Turgut Ozal'in izledigi serbest piyasa ekonomisine dayali politikalar ve Bati ile entegrasyon vizyonu,
ABD tarafindan desteklenmistir. Tirkiye’nin Orta Dogu’daki istikrar icin dnemli bir mUttefik oldugu
vurgulanmis, 6zellikle iran-Irak Savasi sirasinda Tirkiye, ABD icin stratejik bir aktér haline gelmistir.
1980'li yillarda ayrica, Turkiye'nin ABD ile savunma sanayiinde is birlikleri artmis; F-16 savas ucagi
Uretimi gibi ortak projeler glindeme gelmistir. Ekonomik iliskiler de bu dénemde daha saglam
temellere oturmustur [9].

1945-1991 donemi Turk-Amerikan iliskileri, temel olarak Sovyet tehdidine karsi is birligi,
asker? ortaklik, ve ekonomik yardimlarla sekillenen bir stratejik ittifak olarak 6zetlenebilir. Zaman
zaman Kibris gibi konularda ciddi krizler yasanmissa da genel egilim, TUrkiye'nin Bati ittifaki icinde
kalmasi yoninde olmustur. Soguk Savas’in sona ermesiyle birlikte iki Glke arasindaki iliskilerde yeni
basliklar ortaya cikacak, Sovyet tehdidinin ortadan kalkmasi, iliskilerin seyrini degistirecektir. Bu da
1991 sonrasi donemde ele alinacaktir.

3. Soguk Savas Sonrasi Dénem Tirk-Amerikan iliskileri (1991-2001)

1991 vyilinda Sovyetler Birligi'nin dagiimasiyla Soguk Savas sona ermis, diinya artik tek
kutuplu bir yapiya evrilmisti. ABD, klresel dizeyde tek siper glc olarak kaldi. Bu gelisme,
NATO’nun ve ABD'nin mittefiklerine yonelik politikalarinda da ciddi degisikliklere yol acti. Turkiye,
Sovyet tehdidinin ortadan kalkmasiyla birlikte NATO icinde geleneksel dnemini bir dlclide kaybetse
de, Orta Asya, Kafkaslar, Balkanlar ve 0Ozellikle Orta Dogu cografyasindaki stratejik konumu
sayesinde, ABD icin 6nemli bir bolgesel aktor olarak kalmaya devam etti. Bu dénemin en énemli
gelismelerinden biri, Birinci Korfez Savasidir. Irak’in 1990 yilinda Kuveyt'i isgal etmesi Gzerine ABD
onculugindeki koalisyon gicleri, 1991’de Irak’a karsi askeri harekat baslatmistir. TUrkiye, bu
sirecte ABD’ye aktif destek vermistir [11]:

e incirlik Ussi koalisyon giiclerinin kullanimina aciimis,

e Turkiye, Irak’a yonelik Birlesmis Milletler ambargolarina katiimis,

e Kuzey Irak’taki Kirt halkinin korunmasi icin kurulan Cekic Giic (Operation Provide Comfort)

operasyonuna ev sahipligi yapmistir.

Bu destek, ABD tarafindan olumlu karsilanmis olsa da, Tirkiye’ye ekonomik olarak biylk zarar
vermistir. Irak ile sinir ticaretinin durmasi, Turkiye'nin 0Ozellikle GUneydogu Anadolu’daki
ekonomisini olumsuz etkilemistir. Turkiye, bu kayiplar icin ABD’den tazminat talebinde bulunmus,
ancak beklentileri tam olarak karsilanmamistir. Cekic Giig, ABD, ingiltere ve Fransa tarafindan
olusturulan ve Tirkiye’'nin incirlik Usst tizerinden yiritilen bir askeri harekatti. Amag, Saddam
Hilseyin rejiminden kacan Kirtlere yardim etmekti. Ancak zamanla, Kuzey Irak’ta fiili bir Kirt 6zerk
yonetimi olusmaya baslamis, bu durum Turkiye’de ciddi bir ulusal givenlik endisesine yol agmistir.
Turkiye, bu gelismeleri PKK terdr orgltinin Kuzey Irak’taki varligi ile birlikte degerlendirmis,
bolgenin Tirkiye'nin toprak butlnligl acisindan tehdit olusturabilecegini distnmustir. Bu
baglamda, Ceki¢c Glc'e verilen destek i¢ siyasette tartisma konusu olmus ve ABD’nin Kuzey Irak
politikalari TUrkiye ile ABD arasinda zaman zaman glven bunalimi yaratmistir [12].

1990l yillarda Yugoslavya'nin dagilmasiyla ortaya cikan savaslar sirasinda Tirkiye, 6zellikle
Bosna-Hersek ve Kosova krizlerinde ABD ile birlikte hareket etmistir. Tirkiye, NATO catisi altinda
Balkanlara asker gobndermis ve bolgesel istikrarin saglanmasi icin aktif rol oynamistir [8].

Bu sUrecte:

e ABD ve Tirkiye arasinda askeri operasyonel is birligi artmis,

e Turkiye'nin MuUsliman nifuslu bolgelere ilgisi ile ABD’nin kiresel dlzen arayisi

ortusmustar.

Balkanlardaki bu is birligi, iki Glke arasindaki iliskilerin yumusamasina ve stratejik ortakligin
yveniden tanimlanmasina katki saglamistir. Soguk Savas sonrasi donemde ABD, Turkiye ile
iliskilerinde sadece givenlik degil, ayni zamanda insan haklari, demokrasi, ve azinhk haklari
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konularini da glindeme tasimaya baslamistir. ABD Kongresi, ozellikle Glineydogu Anadolu’daki
insan haklari ihlalleri, Kirt sorunu ve basin 6zglrliga gibi konularda Turkiye'yi elestiren raporlar
hazirlamis; bu durum Tirk kamuoyunda ABD’ye yonelik kusku ve rahatsizlik yaratmistir. Tlrkiye ise
bu elestirileri, ic islerine midahale olarak degerlendirmistir. Bu farkh bakis acilari, iki Glke
arasindaki siyasi iliskileri zaman zaman gerginlestirmistir. Bu dénemde Turkiye, ABD ile savunma
alanindaki is birligini sirdirmistir. Ozellikle F-16 savas ucagi Uretimi ve modernizasyon projeleri,
ABD-Tirkiye savunma sanayi ortakliginin énemli 6rneklerindendir. Ayrica, Turkiye'nin dogalgaz ve
enerji givenligi politikalari cercevesinde Hazar Denizi havzasindaki enerji kaynaklarina erisimi
hedeflemesi, ABD’nin destekledigi Baki-Tiflis-Ceyhan (BTC) Petrol Boru Hatti projesiyle
ortismustir. Bu enerji projeleri, Turkiye’yi bdlgesel enerji koridoru yapma yolunda ABD destegiyle
onemli adimlar atmasini saglamistir.

2000’li yillarin basinda, iliskiler géreceli bir istikrar kazanmis gortinse de temel sorun basliklari
devam etmekteydi. Ozellikle [13]:

e Kuzey Irak politikalari,

e PKKterdrinUn sinir 6tesindeki boyutlari,

e insan haklari ve 6zgirlikler konusundaki farkli bakis acilariiliskilerde potansiyel kriz alanlari

olarak varhgini sirdirtyordu.

Ancak 11 Eylul 2001 saldirilari ile birlikte, terdrle kiresel micadele dénemi baslayacak ve
Turkiye ile ABD iliskileri, yeni bir glivenlik paradigmasi icinde yeniden sekillenecektir. Bu durum,
dordiincd donemde (2001 sonrasi) iliskilerin cercevesini belirleyecektir [1].

1991-2001 ddénemi Turk-Amerikan iliskileri, Soguk Savas’tan ¢cikmanin yarattigi belirsizlikler ve
yeni tehditler arasinda sekillenmistir. iliskilerdeki temel dinamikler séyle dzetlenebilir:

e s birligi alanlari: Kérfez Savasi, Balkanlar, enerji projeleri, savunma sanavii.

e Gerilim konulari: PKK, Cekic Gug, Kuzey Irak, insan haklari elestirileri.

e DONUsUm slreci: Turkiye, bu donemde hem Bati bloguna entegrasyonunu strdirmis hem

de kendi bolgesel stratejisini olusturmaya baslamistir.

Bu donem, Turkiye-ABD iliskilerinin stratejik ortakliktan, taktiksel is birligine dénlstigu bir
zaman dilimi olarak da degerlendirilebilir.

4. 11 Eylil Sonrasi ve AK Parti Déneminde Tiirk-Amerikan iliskileri (2001-Ginimiz)

11 Eylul 2001 tarihinde El Kaide tarafindan gerceklestirilen terdr saldirilari, ABD'nin dis
politikasinda kokli degisimlere neden oldu. ABD, tertre karsi kiresel savas ilan etti ve bu
dogrultuda Afganistan ve daha sonra Irak'a askeri midahalede bulundu. Bu yeni dénemde Tirkiye,
ABD acisindan dnemli bir muttefik olarak gérilmeye devam etti. Turkiye, NATO cercevesinde
Afganistan’a asker goénderdi, Kabil Uluslararasi Havalimani’'nin givenligini saglama gorevini
Ustlendi ve terore karsi kiiresel micadelede diplomatik destek verdi. Ancak iliskilerdeki bu is birligi
havasi uzun slrmedi. 2003 yilinda Irak Savasi slrecinde yasanan gelismeler, Turk-Amerikan
iliskilerinde 6nemli bir kirllma noktasi oldu. 2003 yilinda ABD, Irak’a mtdahale hazirliklari yaparken
Turkiye’den Amerikan askerlerinin TUrk topraklari Gzerinden Irak’a girmesine izin veren bir tezkere
talep etti. Ancak 1 Mart 2003 tarihinde TBMM, bu tezkereyi reddetti. Bu gelisme, ABD'de blyik
hayal kirikligina yol actl. Tezkerenin reddi, Tark-Amerikan iliskilerinde ciddi bir gliven bunalimina
neden oldu. Ardindan Temmuz 2003’te yasanan ve kamuoyunda biylk yanki uyandiran “Cuval
Olayl”, yani Amerikan askerlerinin Stleymaniye’de Tirk 6zel kuvvetlerine ait bir birligi gdzaltina
almasy, iliskilerin daha da gerilmesine neden oldu [4].

ABD'nin Irak'i isgali sonrasinda Kuzey Irak’ta Kurt Bélgesel Yonetimi gliclenmis, bu durum
Turkiye acisindan hem PKK teror 6rgitinin faaliyetleri acisindan hem de Irak’in toprak batinlGgu
bakimindan bir glvenlik sorunu héaline gelmistir. Turkiye'nin en ciddi elestirisi, ABD'nin PKK'nin
Suriye uzantisi olan YPG/PYD ile is birligi yapmasidir. Ozellikle 2014 sonrasi, ABD’nin YPG'yi “ISID'e
karsi kara glici” olarak desteklemesi, Tirk kamuoyunda biylk rahatsizlik yaratmis ve iki Ulke
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arasinda glven sorununun derinlesmesine yol acmistir. Tirkiye, YPG'yi teror o6rgitl olarak
gdérmesine ragmen, ABD uzun sire bu yapilanmayi desteklemis, bu da NATO muttefikleri arasinda
ciddi diplomatik krizler dogurmustur. 15 Temmuz 2016’da Tirkiye’de gerceklesen FETO darbe
girisimi sonrasinda, Tlrk hikUmeti bu saldirinin arkasinda Fethullah Gllen’in ve onun liderligindeki
FETO yapilanmasinin oldugunu acikladi. Giillen’in ABD’nin Pennsylvania eyaletinde ikamet ediyor

Turkiye, ABD’den Gilen’in iadesini talep etti ancak ABD makamlari, bu talebe olumlu yanit
vermedi. Bu durum, Tirk halki ve hiklimeti nezdinde ABD’ye karsi derin glvensizlik olusturdu.
Turkiye, ABD'yi darbecileri korumakla sucladi; bu kriz, iki Glkenin diplomatik iliskilerini ciddi bicimde
sarsti. Suriye i¢ Savasi (2011—...) déneminde Tirkiye ve ABD’nin izledigi politikalar giderek ayristi.
ABD, Esad rejimine karsi dogrudan askeri midahalede bulunmazken, ISiD'e karsi Suriye
Demokratik Gucleri (SDG) catisi altindaki YPG unsurlarini destekledi.

Turkiye ise sinir glvenligini tehdit eden bu gelismelere karsi Uc¢ blylk askeri operasyon
gerceklestirdi [2]:

e Firat Kalkani Harekat (2016)

e Zeytin Dali Harekati (2018)

e Baris Pinari Harekati (2019)

Bu operasyonlar sirasinda ABD ile bircok kez catisma riski ortaya cikti. Ozellikle Baris Pinari
Harekat! sirasinda ABD Baskani Donald Trump’in Tirkiye'ye hitaben gonderdigi hakaret iceren
mektup, iki Glke iliskilerinde diplomatik nezaket sinirlarinin asildigi nadir érneklerden biri oldu.
Turkiye'nin Rusya’dan S-400 hava savunma sistemi satin almasi (2019), ABD’nin biylk tepkisini
cekti. ABD, Turkiye'nin bu sistemi NATO sistemiyle entegre edemeyecegini savundu ve Turkiye'yi
F-35 programindan cikardi. Ayrica ABD Kongresi, CAATSA (ABD’nin Hasimlariyla Yaptirimlar Yoluyla
Micadele Etme Yasasli) kapsaminda Turkiye'ye yaptirim uygulama karari aldi. Bu gelisme, iki tlke
arasindaki askeri ve savunma alanindaki stratejik is birligini ciddi sekilde zedeledi. Her ne kadar
sivasi iliskiler gerilimli olsa da Turkiye ile ABD arasindaki ekonomik iliskiler belirli dizeyde
strdlrtlmustar. 2000’li yillarin sonlarina dogru iki Glke arasinda karsilikli ticaret hacmini artirma
yoninde c¢esitli hedefler belirlenmis, ancak siyasi gerilimler bu hedeflerin tam olarak
gerceklesmesini engellemistir. Enerji alaninda ise Tirkiye, Dogu Akdeniz, Azerbaycan dogalgazi, ve
LNG ithalati gibi konularda ABD ile zaman zaman Ortisen, zaman zaman celisen politikalar
izlemistir.

ABD Baskani Joe Biden’in goreve gelmesiyle birlikte, iliskilerde bir "reset" beklentisi dogmus
olsa da bu blyUk olclide gerceklesmemistir. Biden yonetimi [4]:

e 1915 olaylarini "soykirim" olarak taniyarak Tirkiye'nin sert tepkisini cekmistir.

e YPG konusunda dnceki ABD politikalarini strdirmustar.

e Turkiye'nin NATO icindeki rolini dnemsemeye devam etmekle birlikte, iliskilerde yapisal

sorunlari cozmede sinirliilerleme kaydedilmistir.

Bunaragmen, Rusya-Ukrayna Savasl (2022—-...) sonrasi Turkiye'nin arabuluculuk cabalari, NATO
icindeki roll, tahil koridoru anlasmalarina katkisi, ABD tarafindan dikkatle izlenmis ve takdir
edilmistir.

2001 sonrasi Turk-Amerikan iliskileri, bir yandan kiresel terore karsi is birligi, 6te yandan
stratejik cikar farkliliklari ve gliven bunalimiile sekillenmistir. Baslica ozellikleri:

Is birligi alanlari:

e Afganistan’da NATO misyonlari

e Ticaret ve yatirm

e Rusya’ya karsi bolgesel is birligi

Kriz ve anlasmazlik alanlari:

e YPG/PKKiligkisi

e FETO’niin iadesi
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e S-400 krizi ve yaptirimlar

e “Soykirim” tanimasi

e Kibris ve Dogu Akdeniz politikalari

Bu donemde Tirkiye-ABD iliskileri, "stratejik ortaklik"tan "zoraki ortakhga" donismis, hem
Turkiye hem ABD kamuoylarinda karsilikh olumsuz algilar gliclenmistir [5].

5. Yeni Dénem: Stratejik Gerilimler ve Alan Bazli is Birligi (2021-Giniumiiz)

Joe Biden’in Ocak 2021'de ABD Baskani olarak gdreve gelmesi, Tlrk-Amerikan iliskilerinde
temkinli ve mesafeli bir donemin baslangici oldu. Biden, goreve geldiginde uzun silre
Cumhurbaskani Erdogan’i aramamasi, diplomatik bir mesaj olarak algilandi. ilk dnemli kirilma, 24
Nisan 2021 tarihinde Biden’in 1915 olaylarini “soykirim” olarak tanimasiyla yasandi. Bu gelisme,
TUrkiye tarafindan sert bicimde kinandi ve iki tilke arasinda tarihsel hafiza Gzerinden derin bir catlak
olustu.

Turkiye'nin 2019 yilinda Rusya’dan satin aldigi S-400 hava savunma sistemi, 2020’lerde de
iliskilerin en temel anlasmazlik bashgi olmayi strdtrda.

e Turkiye, S-400’0 aktif hale getirmemis olmasina ragmen geri adim atmad..

e ABD ise Turkiye'yi F-35 savas ucagl programindan cikardi ve CAATSA yaptirimlarini 2020

sonunda resmen uygulamaya koydu.

Bu sUreg, iki Ulke arasinda savunma sanayi alanindaki giiveni ciddi 6lclide zedeledi. Tirkiye,
bunun karsisinda milli savunma sanayii yatirimlarina hiz verirken, bir yandan da Fransa, italya,
GUney Kore gibi Ulkelerle alternatif is birlikleri gelistirmeye yoneldi.

ABD'nin Suriye'de YPG/SDG ile kurdugu ittifak, 2020’li yillarda da Turk dis politikasinin en sert
elestiri noktalarindan biri olmaya devam etmektedir [7].

e Turkiye, bu yapilanmayi PKK'nin uzantisi olarak gorip ulusal glivenligine tehdit sayarken;

e ABDise ISID’e karsi etkili bir yerel ortak olarak desteklemeye devam etmektedir.

Bu durum, sahada olasi catismalara neden olabilecek kadar kritik bir glivenlik meselesi haline
gelmistir. TUrkiye’nin zaman zaman Suriye’ye yonelik askeri operasyonlarini giindeme getirmesi ve
ABD’nin bu operasyonlara karsi aciklamalari, iliskileri her an yeni bir krize sirlkleyebilecek bir
kirtlganlik yaratmistir.

2022 yilinda baslayan Rusya’nin Ukrayna’yiisgali, Tlrkiye’nin ABD ve NATO icindeki konumunu
yeniden tanimlamasi acisindan kritik bir firsat ve sinav olmustur.

Turkiye bu sUrecte:

e Hem Ukrayna’ya SIHA (Bayraktar TB2) destegi vermis,

e Hem de Rusya ile diplomatik temaslarini koruyarak tahil koridoru gibi krizlerin ¢dziimiinde

arabulucu rold Ustlenmistir.

Bu c¢ok yonla diplomasi:

e ABD tarafindan dikkatle izlenmis,

e NATO icinde Turkiye’'nin vazgecilmezligini yeniden glindeme tasimistir.

Ayrica Turkiye, Isvec ve Finlandiya'nin NATO uyelik sireclerinde aktif pozisyon almis; bu
tutumu, ABD ile olan iliskilerde pazarlik gliciinG artirmistir [13].

F-35 programindan cikarilan Tlrkiye, mevcut F-16 filosunu modernize etmek ve yeni F-16 Blok
70 ucgaklari almak Gzere ABD ile yeni bir stirec baslatti.

e Biden yonetimi bu satisi desteklese de, ABD Kongresi'nde 6zellikle Yunan lobisi ve bazi

Turkiye karsiti senatdrlerin muhalefetiyle karsilasti.

e 2024 yili baslarinda, isve¢’in NATO uyeligi karsiliginda ABD’nin F-16 satisina onay verdigi

yoninde gelismeler yasandi.

Bu gelisme, kisa vadede olumlu bir adim gibi goriinse de, F-16 (zerinden yiriyen pazarlik
sireci, iki Glke arasindaki stratejik glivensizligin sirdiginid ortaya koymaktadir.

Siyasi krizlere ragmen, iki Ulke arasinda ekonomik ve ticari iliskiler istikrarli bir bicimde
sirmektedir [11].
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e ABD, Turkiye’nin en blyUk 2. ihracat pazari konumundadir.

e 2023 itibariyla iki Glke arasindaki ticaret hacmi 30 milyar dolar seviyesini asmistir.

e Teknoloji, savunma, enerji ve dijital ekonomi gibi alanlarda is birligi arayislari artmaktadir.

Ayrica Turk girisimcilerin ABD pazarina ilgisi, dijitallesme ve start-up ekosistemi tzerinden yeni
bir ekonomik kanal yaratmaktadir.

2020’li yillarda iki Glkenin kamuoylarinda karsilikh algilar genellikle olumsuz seyretmektedir:

e Turk kamuoyunda ABD’ye vyonelik glvensizlik, gecmis vyillara kiyasla daha ylksek

diizeydedir (6zellikle PKK/YPG ve FETO meseleleri nedeniyle).
e ABD kamuoyunda ise Turkiye, zaman zaman otoriterlesme, hukukun UstinlUgl, ve basin
6zgUrlugl konularinda elestiriimekte, bu da Kongre dizeyindeki destegi zayiflatmaktadir.

Bu durum, yapisal sorunlarin ¢6zimina zorlastirmaktadir.

2020°li yillarda Turk-Amerikan iliskileri, “stratejik ayrisma, taktiksel is birligi” olarak
tanimlanabilecek bir cercevede siirmektedir. iki lke, bircok alanda farkli dnceliklere sahip olsa da,
karsilikli vazgecilmezlik nedeniyle diyalogu sirdirmek zorunda kalmaktadir [5].
Temel is Birligi Alanlari:

e NATO ve glvenlik (Ukrayna krizi)

e Enerji glvenligi

e Ticaret ve teknoloji

e Terorle micadelede kismi koordinasyon
Baslica Anlasmazliklar:

e YPG/PKK meselesi

e S5-400 ve savunma sanayii yaptirimlari

e FETO’nin iadesi

e Dogu Akdeniz ve Ege politikalari

e Demokrasi ve insan haklari konulari

Bu dénem, Tark-Amerikan iliskilerinin yeni denge arayisinda oldugu, iki Glkenin birbirine tam
glven duymasa da birbirinden kopamadigi bir gecis evresi olarak degerlendirilebilir.
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8 NOYABR — QURUR V3 Z9F9R GUNUMUZ

Xanbatova Leyla Baylar qizi

XULASO

Bu magalada 8 Noyabr — Zafar Giinlinlin Azarbaycan xalqi Ggln tarixi vo manavi shamiyyati genis
sakilda tahlil olunur. Maqgalada 44 glinlik Vatan miharibasinin sabablari, gedisi va naticalari, eyni
zamanda bu galsbanin xalgin milli birliyina, dovlatin beynalxalg nifuzuna va galacak nasillarin
vatanparvarlik ruhunun formalasmasina tasiri arasdirilir. Sshidlarin gahremanhgi, ordunun
fadakarligr va xalgin damir yumrug kimi birlasmasi bu Zafarin asas dayaglari kimi tagdim olunur.
Acar sozlar: Zafar GUn(, Vatan miharibasi, Susa, gahramanlig, milli birlik, glrur, azadliqg
SUMMARY

This article broadly analyzes the historical and spiritual importance of November 8 — Victory Day
for the people of Azerbaijan. It explores the reasons, course, and consequences of the 44-day
Patriotic War, emphasizing the unity of the people, heroism of the martyrs, and the role of the
victory in strengthening the country's global image and patriotic education of future generations.
Keywords: Victory Day, Patriotic War, Shusha, heroism, national unity, pride, freedom

GIRIS

Azarbaycan Respublikasinin mustaqillik tarixinds els hadisalar var ki, bu hadisalar xalgin taleyinda
donls ndgtasi olmusdur. 2020-ci ilin payizinda bas vermis 44 glnlik Vatan miuharibasi bu
baximdan mistasna shamiyyat dasiyir. 27 sentyabr 2020-ci ilds baslayan miharibs 8 noyabrda
Susanin azad olunmasi ile galaba ile basa catdi. Bu hadisa takca harbi deyil, ham da manavi
baximdan tarixi bir nailiyyat idi. Azarbaycanin 30 ila yaxin isgal altinda olan torpaglarinin azad
edilmasi xalgin birliyinin, azminin va milli ruhunun tantanasi oldu.

M3ZMUN HIiSSD

44 ginluk Vatan muharibasi Azarbaycan dévlstinin mustaqillik tarixinda an sanl sahifalardan
biridir. Bu mUhariba gostardi ki, Azarbaycan xalgi 6z torpaglarini azad etmak azmindan he¢ zaman
dénmayib. Miharibanin ilk glnlarindan etibaran xalg ordu ila birlasarak 'Damir yumrug' kimi
dismana garsi vahid cabha yaratdi.

Vatan miharibasinin gedisinda Azarbaycan Ordusu ham taktiki, ham da strateji baximdan
GstUnlUyUnd nimayis etdirdi. Miasir texnologiyalarin tatbiqgi, pilotsuz ucus aparatlarinin ssmarali
istifadasi va ylUksak doyls ruhu ordunun galabasini tamin edan asas amillardan oldu. Eyni
zamanda, xalqgin arxa cabhada ordunu dastaklamasi, kondlli ianalar, sosial dastak aksiyalari va
informasiya miharibasinda faalligi mihim rol oynadi.

8 noyabrda Susa saharinin azad olunmasi Azarbaycanin Zafar simvoluna cevrildi. Susa gadim tarixi,
madani va strateji shamiyyatina gora Azarbaycan xalqgi Uclin migaddas sahar hesab olunur. Onun
azad olunmasi ila Qarabagin taleyi hall olundu va Azarbaycanin arazi bitovliyl barpa edildi. Bu
hadisa ham da milli glirurun, dovlet mistagilliyinin va xalgin birliyinin gdstaricisi oldu.

Zafar GUnd yalniz harbi galaba deyil, ham da milli dir¢alisin simvoludur. Bu gliin 6lkamizin bitdn
bolgalarinda tadbirlar kecirilir, sahidlarimizin ruhuna dualar oxunur, onlarin gashreamanligi galacak
nasillars ornak kimi taqdim olunur. Maktablards, universitetlards va madaniyyst ocaglarinda
Vatan muharibasina hasr olunmus layihalar, sargilar va konfranslar taskil edilir. Bu, ganclarda
vatana sevgi, torpaga bagliliq ve milli kimlik hisslarinin gliclanmasina xidmat edir.

Zafarin alda olunmasinda dovlatin dizgln siyasati, ordunun pesakarligi va xalqgin birliyi asas
amillardan biri kimi geyd edilmalidir. Prezident ilham 3liyevin gatiyyatli movgeyi, diplomatik
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bacarigl va liderlik xUsusiyyatlari bu galabanin siyasi va harbi asasini formalasdirdi. Bu gln
Azarbaycan beynalxalg alemda galib 6lka kimi taninir va bu, dovlstimizin ntfuzunu daha da
artirmisdir.

Zafar GUnU ham da Azarbaycan xalginin azadlig, adalat ve mustagillik ugrunda mubarizasinin
davamhligini gdstarir. Bu glin biz yalniz kecmisa deyil, ham da galacaya inamla baxirig. Qarabagda
va Sarqgi Zangazurda barpa va quruculug islerinin aparilmasi bu Zafarin davami, galacak rifahin
tomalidir.

NoTICD

8 Noyabr — Qurur va Zafar GUnU Azarbaycanin gliclini, xalgimizin iradasini ve vatan sevgisini
tacassUm etdiran unudulmaz gindir. Bu Zafer sahidlarimizin gani, qazilarimizin fadakarligi ve
xalgin birliyi sayasinda mamkun oldu. Zafar GlnU galacak nasillars azadlig ve mustaqilliyin gadrini
bilmayi, Vatana sadagatli olmagl Oyradir. Bu galeba Azarbaycan tarixinds abadi yasayacaq,
xalgimizin milli kimliyinin, dévlst mustaqilliyinin va birliyinin remzi olarag galacaqdir.
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CHILD MARRIAGE AS A SOCIAL-
PHENOMENON IN CENTRAL ASIA: A
COMPARATIVE ANALYSIS OF RESEARCH

Abshenova L.U.
PhD student, Department of Sociology and Social Work, al-Farabi Kazakh National
University, Almaty, Kazakhstan

Abstract

This article examines child marriage as a social phenomenon in Central Asia through a
comparative analysis of peer-reviewed academic research. Despite growing international
attention, the phenomenon remains understudied in the regional context of Kazakhstan,
Kyrgyzstan, Uzbekistan, and Tajikistan. Drawing on a qualitative content analysis of 21 scientific
publications indexed in the Scopus database, the study identifies the key conceptual, socio-
cultural, economic, and institutional determinants of early marriage. The results reveal four
dominant thematic clusters socio-cultural norms, economic vulnerability, legal and institutional
frameworks, and gender inequality that collectively shape the persistence of early marriage across
the region. The analysis highlights both shared structural drivers, such as poverty and patriarchal
traditions, and country-specific dynamics linked to religious influence and governance capacity.
While all Central Asian states have adopted legal reforms to raise the marriage age and criminalize
forced unions, their impact remains limited due to weak enforcement and cultural resistance. The
study concludes that child marriage endures because it operates at the intersection of economic
insecurity, gender hierarchy, and cultural legitimacy. Sustainable solutions require an integrated,
context-sensitive approach that combines legal reform with education, gender empowerment,
and community engagement. The research contributes to filling a significant gap in gender and
development scholarship by systematizing fragmented evidence and providing a comprehensive
comparative framework for understanding child marriage in post-Soviet societies.

Keywords: child marriage; Central Asia; gender inequality; socio-cultural traditions; poverty;
post-Soviet societies.

Introduction

Child marriage commonly defined as a union in which at least one partner is under the age
of 18is increasingly recognised as a complex social phenomenon with deep cultural, economic and
gendered roots. In the region of Central Asia, comprising countries such as Kazakhstan, Kyrgyzstan,
Uzbekistan and Tajikistan, the prevalence and dynamics of child marriage remain insufficiently
explored in the academic literature despite growing policy interest. According to data for
Kazakhstan, for example, approximately 7 % of girls aged 20-49 reported being married before the
age of 18, with higher rates in poorer and rural households. The relevance of studying child
marriage in Central Asia lies in several interlinked dimensions: first, as a violation of children’s
rights and gender equality norms; second, as a phenomenon influencing educational attainment,
health and life-chances of young girls; and third, as an indicator of broader socio-cultural
transformation in post-Soviet societies. From a scholarly perspective, a comparative analysis of
existing research is timely. Studies such as Trends in child marriage and new evidence on the
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selective impact of changes in age-at-marriage laws on early marriage (Batyra & Pesando, 2021)
explore cross-national trends and legal policy effects, including in Kazakhstan, but do not fully
delve into the regional particularities of Central Asia. Meanwhile, work such as Marriage traditions
and investment in education: The case of bride kidnapping (Bazarkulova & Compton, 2021)
addresses the intersection of education and a specific marriage practice in Kyrgyzstan, linking
social institution dynamics with youth outcomes. However, the literature remains fragmented:
multiple national contexts, differing traditions and varying quantitative data make synthesis and
comparative insight difficult. Therefore, this article aims to conduct a systematic comparative
analysis of scientific studies addressing child marriage in Central Asia, with the following
objectives:

- to map and summarise the empirical evidence on prevalence, drivers and consequences of
child marriages in the region;

- to compare how different national and cultural settings within Central Asia mediate the
phenomenon;

- to highlight gaps in the literature and propose avenues for further research.

Such an endeavour is relevant both for academic scholarship and for policy-oriented
interventions aimed at reducing early and forced marriages.

This research aims to conduct a comparative analysis of scientific studies on child marriage
in Central Asia in order to identify common patterns, regional specificities, and key factors
influencing the persistence of this practice. The study seeks to systematize existing academic
knowledge and highlight conceptual and methodological gaps that hinder a comprehensive
understanding of child marriage as a social phenomenon in the region.

Research Question:

1. How is child marriage conceptualized, explained, and empirically studied in academic

literature on Central Asia?

2. What do researchers identify as the main social, cultural, economic, and legal factors

that drive child marriage in the region?

3. How do national contexts differ in terms of prevalence, causes, and policy responses?

Despite global attention to child marriage as a violation of human rights and gender equality,
the academic understanding of this phenomenon in Central Asia remains fragmented and
underdeveloped. Existing studies are often limited to single-country analyses, rely on incomplete
or outdated statistical data, or focus narrowly on specific cultural practices such as bride
kidnapping. As a result, there is no integrated comparative framework that explains how historical
legacies, socio-economic conditions, and gender norms interact to sustain early and forced
marriages across different Central Asian societies. This gap impedes evidence-based policymaking
and the design of regionally sensitive interventions.

This study contributes to both academic scholarship and policy discourse by offering a
multidimensional understanding of child marriage in Central Asia. From a theoretical perspective,
it synthesizes existing scholarly literature to conceptualize child marriage as a complex social
institution shaped by intersecting factors such as cultural traditions, poverty, and persistent
gender inequality. The research thereby extends theoretical debates on gender, family, and social
transformation in post-Soviet societies. In terms of regional relevance, the study addresses the
existing gap in global gender and development scholarship, where Central Asia remains vastly
underrepresented. By examining local socio-cultural specificities and variations among national
contexts, it enriches the regional discourse on social modernization and human rights. The
practical significance of the research lies in its potential to inform evidence-based policymaking
and the design of targeted interventions by governmental institutions and non-governmental
organizations, particularly in education, legal reform, and community awareness. Finally, its
methodological contribution lies in the application of a comparative analytical framework, which

254



«Foundations and Trends in Research» (October 30-31, 2025). Copenhagen, Denmark I

facilitates cross-country learning and the identification of best practices for addressing early and
forced marriages across the diverse socio-political landscapes of Central Asian societies.
Methods of the research
The study is based on a qualitative analysis of peer-reviewed scientific articles retrieved from
the Scopus database. To ensure thematic relevance, a targeted search strategy was employed
using the following query:

TITLE-ABS-KEY ( "child marriage" AND "central asia" ) AND ( LIMIT-TO ( EXACTKEYWORD , "Child
Marriage" ) )

This search initially yielded 443 publications related to child marriage. To refine the dataset
and ensure analytical depth, only studies that directly address the phenomenon of child marriage
within Central Asian contexts, including Kazakhstan, Kyrgyzstan, Tajikistan, Uzbekistan, and
Turkmenistan, were selected. After applying inclusion and exclusion criteria, such as relevance to
the regional scope, presence of empirical data or conceptual analysis, and publication in peer-
reviewed journals, a final sample of 21 articles was identified for detailed qualitative examination.
The selected articles were analyzed through thematic content analysis, focusing on the
conceptualization of child marriage, identified causes and socio-cultural determinants, and
proposed policy interventions. This approach allowed for the synthesis of patterns and differences
across national and disciplinary perspectives while highlighting research gaps and methodological
limitations in the existing scholarship.

A qualitative content analysis was conducted on 21 peer-reviewed articles retrieved from
the Scopus database that met the inclusion criteria for thematic relevance. The purpose of the
analysis was to identify prevailing conceptual frameworks, thematic emphases, and regional
patterns in the academic discussion of child marriage in Central Asia. The coding process followed
an inductive approach, allowing categories and themes to emerge directly from the data. Most of
the reviewed studies conceptualize child marriage as a multidimensional social phenomenon
shaped by legal, economic, cultural, and gender factors. The majority of authors adopt definitions
provided by UNICEF (2020) and UNFPA (2019), framing early marriage as both a violation of
children’s rights and a manifestation of gender inequality. Some studies approach the topic from
a rights-based and feminist perspective (Batyra & Pesando, 2021), while others emphasize
structural factors such as poverty, rural residence, and limited educational opportunities. Only a
few publications, including Bazarkulova and Compton (2021), examine the intersection between
traditional norms and formal legal frameworks, highlighting the tension between customary
practices and state regulations. The analysis also revealed significant intra-regional diversity. In
Kyrgyzstan and Kazakhstan, the practice of bride kidnapping (ala kachuu) is often examined as a
cultural tradition that can evolve into a form of forced or early marriage. In contrast, research from
Tajikistan and Uzbekistan emphasizes economic hardship, patriarchal family structures, and
religious influences as the primary drivers of early marriage. Comparative or cross-country
analyses remain limited, suggesting a gap in understanding regional dynamics as a whole. Across
the selected studies, three major clusters of determinants were identified: socio-economic,
cultural, and institutional. Socio-economic factors such as poverty, unemployment, and lack of
access to quality education are described as the most consistent predictors of child marriage
(UNFPA, 2019). Cultural and traditional norms often reinforce early marriage as a means of
preserving family honor or controlling female sexuality. At the institutional level, weak
enforcement of existing laws, corruption, and incomplete civil registration systems reduce the
effectiveness of child protection mechanisms (Human Rights Watch, 2020). The reviewed articles
consistently document the negative implications of early marriage for girls’ health, education, and
overall well-being. Early marriage is associated with higher maternal mortality, domestic violence,
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limited autonomy, and intergenerational cycles of poverty. Some studies also describe the social
normalization of early marriage within local communities, where it is perceived as a socially
acceptable or economically necessary practice. However, there is a notable lack of research
addressing male perspectives, the role of religious authorities, and the long-term psychosocial
consequences for young brides.

Methodologically, the reviewed literature relies predominantly on qualitative case studies
and small-scale surveys, often based on interviews with women, community leaders, and NGO
representatives. Only a limited number of studies employ mixed methods or cross-national
comparisons. The absence of longitudinal and regionally representative data constrains the
generalizability of existing findings. This methodological fragmentation underscores the need for
comparative and interdisciplinary research that integrates sociological, anthropological, and legal
perspectives. Overall, the qualitative content analysis demonstrates that child marriage in Central
Asia is a context-dependent and culturally embedded practice influenced by the interaction of
tradition, economic constraints, and governance structures. While recent scholarship increasingly
addresses gender inequality and human rights, much of the literature remains descriptive rather
than analytical. There is a need for a comprehensive comparative framework that situates Central
Asian experiences within broader global discourses on early and forced marriage, allowing for
deeper theoretical and policy insights into how modernization, legal reform, and cultural
continuity shape the persistence of child marriage across the region.

Results and Discussion

The qualitative content analysis of the selected corpus of academic literature reveals four
dominant themes that collectively illuminate the persistence, complexity, and sociocultural
embeddedness of child marriage in Central Asia. These thematic dimensions social-cultural
factors, economic determinants, legislative and institutional contexts, and gender inequality recur
across multiple studies and provide an integrated framework for understanding early marriage as
both a structural and symbolic phenomenon in post-Soviet societies. The reviewed literature
encompasses diverse disciplinary perspectives sociology, anthropology, economics, gender
studies, and law and covers countries such as Kazakhstan, Kyrgyzstan, Uzbekistan, and Tajikistan.
The analysis revealed four recurring thematic clusters:

- socio-cultural factors;

- economic determinants;

- legal and institutional frameworks;

- gender inequality.

A summary of the key findings from each study is presented below (see Table 1).
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Table 1. - Thematic analysis of selected studies on child marriage in Central Asia

Thematic Author(s) / Year Country / Key Analytical Insights
Cluster Context

Socio-Cultural | Cleuziou & McBrien | Central Asia These studies demonstrate that
and Gender (2021); Kim (2019); | (regional), early marriage functions as a social
Factors Werner (2004, Kyrgyzstan, institution reinforcing patriarchal
2009); Bazarkulova Kazakhstan authority, kinship ties, and moral
& Compton (2021); order. Bride kidnapping is analyzed
Porreca (2024) as a culturally legitimized practice
linked to gender hierarchies and
community honor. Female
victimhood is socially contested,
reflecting ambivalence between

coercion and cultural acceptance.
Economic Akhmedshina Uzbekistan, Economic  vulnerability, rural
Determinants | (2023); Dauletova et | Kazakhstan, poverty, and limited access to
al. (2012); UNFPA regional education are consistent structural

(2019); Girls Not
Brides (n.d.)

drivers of child marriage. Families
often view early marriage as a
strategy for economic stability. The
persistence  of  poverty and
gendered labor inequalities
reinforce dependence and restrict
opportunities for girls.

Legal and Batyra & Pesando Multi-country Legal reforms raising the marriage
Institutional (2021); Marasulova | (Central Asia), age reduce child marriages only
Frameworks & Rejjabbaevich Uzbekistan, temporarily. Weak enforcement
(2025); Muminovna | Kazakhstan and the coexistence of civil and
(2024); Director religious marriage systems (nikah)
UNFPA (2014) undermine progress. Institutional
inconsistencies between law and
cultural norms remain a major

barrier to change.
Historical and | Zebuniso Saidova Central Asia These works trace the evolution of
Demographic | (2025); Nedoluzhko | (historical, marriage patterns from the 19th

Contexts

& Agadjanian
(2010); UNICEF

demographic)

century to the post-Soviet era,
showing continuity in patriarchal

(2020) values. Demographic  studies
highlight links between early
marriage, fertility rates, and

migration patterns, while global
data confirm regional disparities in
rural areas.

As summarized in Table 1, four dominant patterns emerge across the reviewed research.
First, socio-cultural traditions and community norms remain decisive in legitimizing early
marriages, often framed as preserving moral order and family honor (Cleuziou & McBrien, 2021;
Kim, 2019; Werner, 2009). Second, economic deprivation acts as a structural driver of early
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marriage, with poverty and limited access to education forcing families to view marriage as a
coping mechanism for financial insecurity (Akhmedshina, 2023; UNFPA, 2019). Third, the legal and
institutional frameworks of Central Asian countries reveal contradictions between formal statutes
and informal or religious practices, weakening the protection of minors (Marasulova &
Rejjabbaevich, 2025; Muminovna, 2024; Director UNFPA, 2014). Finally, gender inequality
underlies and perpetuates the practice across all contexts women’s limited autonomy, reinforced
by patriarchal power structures, sustains both the acceptance and reproduction of early marriage
(Bazarkulova & Compton, 2021; Werner, 2009). The synthesis indicates that child marriage in
Central Asia is a multifaceted phenomenon, shaped by the intersection of tradition, poverty, and
institutional weakness. Addressing it effectively requires a holistic strategy that combines legal
enforcement with socio-economic empowerment and community-based transformation of
gender norms.

Comparative analysis: country-level perspectives on child marriage in Central Asia

A comparative analysis of child marriage across Uzbekistan, Kazakhstan, Kyrgyzstan, and
Tajikistan reveals both shared structural roots and distinct socio-cultural and institutional
trajectories. Although all four states share a common post-Soviet legacy, religious revival, and
economic transition, their approaches to child marriage differ in terms of legal enforcement,
religious influence, demographic patterns, and policy responses. The main similarities and
contrasts between the four countries are summarized below in Table 2, which highlights the core
legal, cultural, and policy-related differences observed across the region.

Table 2. - Comparative analysis of child marriage in Uzbekistan, Kazakhstan, Kyrgyzstan, and

Tajikistan
Country Religious / Legal Dominant Drivers Preventive Measures
System

Uzbekistan | Dual system (civil + Economic insecurity; Limited state coordination
Islamic nikah); weak religious customs between civil and religious
enforcement authorities.

Kazakhstan | Secular legal system; | Poverty; gender norms; | Gender equality programs;
partial rural fertility patterns awareness campaigns;
traditionalism uneven implementation.

Kyrgyzstan | Secular law; strong Cultural legitimization of | NGO and community-based
informal governance | bride kidnapping; weak programs; limited impact.

law enforcement

Tajikistan Islamic influence; Religious conservatism; Few formal state programs;
statutory age low education; poverty reliance on local religious
exceptions actors.

In the comparative table above, the persistence and variation of child marriage across
Central Asia reflect a complex interaction between legal structures, religious norms, and socio-
economic realities. While all four countriesUzbekistan, Kazakhstan, Kyrgyzstan, and Tajikistan
share a common post-Soviet history, their trajectories diverge in how traditional customs and
state institutions intersect to shape marriage practices. In Uzbekistan and Tajikistan, the influence
of Islam is particularly pronounced, leading to the normalization of nikah ceremonies that often
bypass civil registration and legal age requirements (Marasulova & Rejjabbaevich, 2025; Cleuziou,
2021). Religious authorities play an informal but powerful role in legitimizing early unions as
morally appropriate and socially stabilizing. Although both countries have ratified international
conventions against child marriage, implementation remains weak due to institutional
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fragmentation and the continued social authority of religious institutions. This indicates that
formal law without cultural transformation is insufficient to change behavior at the community
level. By contrast, Kazakhstan has developed a stronger secular legal framework and national
programs addressing gender equality and early marriage prevention. However, disparities
between urban and rural areas persist: economic hardship, social conservatism, and the
endurance of bride kidnapping as a symbolic practice continue to limit the effectiveness of policy
enforcement (Werner, 2009). These findings demonstrate that even where the rule of law is more
consolidated, economic vulnerability and rural traditionalism sustain early marriage practices.
Kyrgyzstan represents the most paradoxical case: it possesses relatively progressive legislation, yet
the practice of ala kachuuoften disguised as consensual marriageremains widespread (Kim, 2019;
Human Rights Watch, 2020). The persistence of such practices despite criminalization reflects
weak institutional capacity and the continued power of informal governance systems. Local
community norms frequently override state laws, and law enforcement officers often avoid
intervention in cases deemed “family matters”. This dynamic reveals a fundamental tension
between legal formalism and social legitimacy, where state mechanisms fail to penetrate
entrenched patriarchal structures.

Across all four countries, the analysis underscores that economic insecurity, patriarchal
gender ideologies, and weak governance form the common foundation of child marriage. Yet the
magnitude and visibility of the problem vary according to the degree of religious influence, rural
marginalization, and state intervention capacity. Notably, the absence or weakness of
comprehensive preventive programsparticularly in Tajikistan and Uzbekistanexacerbates the
cyclical nature of early marriage, reproducing inequality across generations. In summary, while
each country’s context presents unigue challenges, the comparative evidence demonstrates that
addressing child marriage in Central Asia requires more than legal reform. It demands an
integrated, culturally sensitive approach that combines economic empowerment, gender
education, and community-based engagement. Only by bridging the gap between statutory law
and local moral economies can lasting progress be achieved in eliminating early and forced
marriages across the region.

The findings of this research reveal that child marriage in Central Asia is not a homogeneous
phenomenon but a complex social institution shaped by the intersection of cultural traditions,
economic precarity, religious influence, and weak institutional enforcement. Although the four
analyzed countries Uzbekistan, Kazakhstan, Kyrgyzstan, and Tajikistanshare a common post-Soviet
legacy and similar socio-economic transitions, the persistence of early marriage manifests
differently across national and cultural contexts, reflecting distinct balances between law, religion,
and local customs. Across the region, the continuity of patriarchal norms remains one of the most
resilient factors underpinning early marriage. In Kazakhstan and Kyrgyzstan, practices such as
bride kidnapping (ala kachuu) are deeply embedded in cultural perceptions of honor, morality,
and family cohesion (Werner, 2009; Kim, 2019). Cleuziou and McBrien (2021) argue that these
practices serve to maintain kinship solidarity and patriarchal authority, allowing communities to
reaffirm social order in the face of modernization. This dynamic illustrates how cultural legitimacy
often outweighs legal prohibition, as local moral economies normalize practices that contravene
formal laws. The persistence of such traditions demonstrates that cultural transformation, rather
than mere legal reform, is central to changing behavioral norms surrounding marriage and gender
roles. Economic vulnerability represents another structural driver that sustains child marriage
throughout Central Asia. Reports by UNFPA (2019) and UNICEF (2020) confirm that households in
rural or low-income areas are disproportionately affected, revealing a strong correlation between
economic deprivation and early marriage rates. Consequently, child marriage operates as both a
symptom and a mechanism of social reproduction, reinforcing intergenerational cycles of poverty
and gender inequality. Addressing this dimension requires not only poverty reduction but also
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policies that expand access to secondary education, vocational training, and women'’s
employment opportunities. Legal reforms across the regionsuch as raising the minimum marriage
age to 18 and criminalizing forced marriagehave had limited long-term effectiveness. Batyra and
Pesando (2021) demonstrate that while such reforms initially reduce child marriage rates, their
impact quickly plateaus when enforcement remains weak or inconsistent. In Uzbekistan and
Tajikistan, the coexistence of civil and Islamic marriage systems (nikah) undermines the reach of
state law, enabling unregistered underage marriages to persist (Marasulova & Rejjabbaevich,
2025). Porreca (2024) further notes that informal governancewhere local community or religious
authorities hold greater normative power than the statecreates a space in which traditional
marriage practices remain socially accepted despite formal illegality. This suggests that the rule of
law, when detached from community engagement, has limited transformative capacity in deeply
traditional societies. Gender inequality is both the context and the consequence of child marriage
across Central Asia. Women’s limited access to education and the labor market reinforces their
dependence on early marriage as a socially acceptable life path (Akhmedshina, 2023; UNFPA,
2019). Kim (2019) highlights how social discourse constructs young brides not only as victims but
as moral subjects fulfilling family obligations, revealing the ambiguity of agency in patriarchal
societies. This aligns with feminist development perspectives emphasizing that empowerment
must go beyond legal rights to include cultural and ideological transformation (Kabeer, 2016).
Consequently, interventions must address the symbolic dimension of gender
inequalitychallenging entrenched narratives about female virtue, obedience, and family duty that
sustain the social legitimacy of early unions.

The findings also point to significant policy implications. The persistence of child marriage
across Uzbekistan, Kazakhstan, Kyrgyzstan, and Tajikistan demonstrates that isolated national
efforts are insufficient without regional cooperation and culturally adaptive approaches. UNFPA
(2019) and Girls Not Brides (n.d.) recommend that cross-border initiatives focus on community
engagement, gender-sensitive education, and capacity-building for local NGOs. Collaborative
strategies could harmonize legal frameworks, improve data monitoring, and integrate religious
and civil institutions in prevention efforts. Moreover, involving local religious leaders in awareness
campaigns could help align cultural values with human rights principles, bridging the gap between
formal legislation and community acceptance (UNICEF, 2020). This model has proven effective in
other Muslim-majority contexts and offers promise for the Central Asian setting. Overall, the
discussion reveals that child marriage in Central Asia persists because it operates at the
intersection of structural inequality and cultural legitimacy. It is simultaneously a coping
mechanism for economic insecurity and a symbolic expression of social order grounded in
patriarchal tradition. While legal and policy reforms have introduced significant progress, their
success depends on integrating economic empowerment, education, and community-level
dialogue. Sustainable change requires an inclusive, multi-dimensional approachone that
acknowledges the cultural embeddedness of marriage practices while promoting gender equity
and human rights across all levels of society.

Conclusion

This study set out to conduct a comparative analysis of scholarly research on child marriage
in Central Asia, with the goal of identifying common patterns, regional specificities, and key socio-
cultural and institutional factors that sustain the practice. Through the qualitative synthesis of
twenty-one peer-reviewed studies, the research successfully achieved its objectives by
systematizing existing knowledge, mapping thematic trends, and highlighting critical gaps in the
literature. The findings confirm that child marriage across Kazakhstan, Kyrgyzstan, Uzbekistan, and
Tajikistan remains a multifaceted social institution rooted in the interplay of economic precarity,
patriarchal norms, and weak institutional governance. In response to the first research question,
the analysis shows that academic literature conceptualizes child marriage not merely as a legal or
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demographic issue, but as a deeply embedded social phenomenon reflecting broader processes
of gendered social reproduction and cultural continuity. Most studies employ rights-based or
feminist frameworks, interpreting early marriage as both a violation of human rights and a
mechanism that perpetuates traditional gender hierarchies (Cleuziou & McBrien, 2021; Werner,
2009; Kim, 2019). Addressing the second research question, the reviewed evidence identifies
several primary drivers of child marriage in the region. Socio-economic deprivation, limited access
to education, and rural marginalization consistently emerge as structural enablers (Akhmedshina,
2023; Kuralbayeva, 2020; UNFPA, 2019). Cultural traditions and religious norms further legitimize
early unions, framing them as morally acceptable responses to social uncertainty. At the
institutional level, weak enforcement of marriage laws and the coexistence of civil and religious
systems (nikah) undermine state regulation, especially in Uzbekistan and Tajikistan (Marasulova &
Rejjabbaevich, 2025). In relation to the third research question, the comparative analysis revealed
significant national variations in prevalence, causes, and policy responses. Kazakhstan’s secular
framework and gender equality programs demonstrate partial success but remain challenged by
rural poverty and conservative values. Kyrgyzstan exhibits strong legal norms but persistent
informal governance, allowing bride kidnapping to continue despite criminalization. In contrast,
Uzbekistan and Tajikistan show stronger religious influences and limited state capacity, leading to
the persistence of underage «nikah marriages». These variations underscore how cultural
legitimacy and institutional weakness interact differently across contexts, shaping the lived
realities of early marriage. The study concludes that child marriage in Central Asia persists because
it functions simultaneously as a coping mechanism for economic insecurity and as a culturally
sanctioned institution that reinforces patriarchal social order. While legal reforms have introduced
important progress, their long-term impact remains constrained by social norms and enforcement
gaps. Therefore, effective prevention requires an integrated approach that combines economic
empowerment, gender-transformative education, and culturally sensitive community
engagement. The research also demonstrates that comparative, cross-disciplinary inquiry is
essential to capture the regional diversity and to inform evidence-based policymaking. The study’s
aim has been fully achieved: it has provided a structured comparative framework that synthesizes
fragmented academic debates, identifies shared structural determinants, and highlights the need
for holistic, context-responsive solutions. By situating Central Asia within the broader global
discourse on early and forced marriage, this research contributes both to theoretical
understanding and to practical strategies for advancing gender equality and protecting children’s
rights across the region.
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