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Technical Sciences

SYNTHESIS OF FULLERENES BY THE
ELECTRIC ARC DISCHARGE METHOD

Zh.K. Aimasheva

NAO«Al-Farabi Kazakh National University», Almaty, Kazakhstan

D.V. Ismailov

NAO «Al-Farabi Kazakh National University», Almaty, Kazakhstan, LLP « KazAlfaTech LTD
Research Center », Almaty, Kazakhstan, NAO «Kazakh National Research Technical University
K.l. Satbaev», Almaty, Kazakhstan

Fullerene is an allotropic modification of the compound. Fullerenes can not be used in the
same way as fullerenes, but they must be retained in the same manner. In addition to this, the
energy sector is also affected by the Cgo fullerene gas reaction, especially in the case of the energy
sector, which is a minister of power engineering[1]. The sorption reaction of the fullerene
derivative is not recommended. The spherical shape of the Cso molecules will cause the sorbent
to degrade. In addition to the C=C bond, the C-H covalent bond is also a good choice. The chemical
formula CeoHx is a mixture of hydrogen fullereners and x-sutures atoms.

The following applies: Ceo gas is hydraulically connected to the catalyst. The temperature
is too high or too low. Cso fullerene hydraulics have a temperature of 350-450°C and a temperature
of 5to 120 bar [3].

To date, fullerene is of great interest to scientists around the world. This material has very
great prospects for use as additives in various industries [1]. At present, a sufficient number of
methods for obtaining fullerenes have been developed. Of the most common, one can note a
method based on the synthesis of fullerenes in the presence of an inert gas obtained by the
evaporation of graphite. The "separation" of carbon atoms is carried out using an electric arg.

-

Fig.l—planthférth production of fullerenes in a helium medium

In the course of experimental work in a helium environment, by the method of electric arc
sputtering of graphite, the products of a plasma-chemical reaction were obtained at the following
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discharge parameters: p=300 Torr, U=30 V and 1=300 A. It was found that during the synthesis
reaction during anode evaporation, on cathode, a deposit of various configurations is formed.
Such a deposit can grow both coaxially with the cathode and deviate from its axis, but always
coaxially with the anode. It has been established that the deposit in the cross section has two
zones - loosened and smooth zones.

In the process of synthesis, carbon vapor in the plasma state, having a temperature of
about 12,000 K, escapes from the arc region (interelectrode space) at a speed of 20-25 m/s and
reaches the reactor wall in 0.003 seconds, cooling down to room temperature. During this
hardening, a number of reactions take place, the mechanisms of which depend on many factors.
The resulting carbon material was studied using a Quanta 3D 200i scanning electron microscope,
Raman spectroscopy and an optical microscope, the results of the study correspond to the
reference data, which indicates the presence of C60 and C70 fullerenes.

A

o

Ju

AWl

Fig. 2.- Raman spectroscopy of fullerenes

Pyrotechnic compositions are heterogeneous mixtures capable of self-ignition and
produce light, smoke, heat, sound, and other effects when ignited. Fullerene, obtained by
electric arc synthesis, was used as a component of the pyrotechnic composition. Oxygen in the
air is not normally used to facilitate burning of the pyrotechnic composition and ensure its
combustion; instead, a proprietary oxidizer - a complex substance that forms oxygen during
thermal decomposition - is used. In our case, potassium nitrate was used as an oxidizer. This is
due to its storage and promotion efficiency, i.e. potassium nitrate itself is not explosive
compared to other oxidizing materials, since its decomposition occurs with very little heat
release.
The second component of pyrotechnic compositions is the propellant. Combustibles must emit
large amounts of additional oxygen or provide a certain combustion temperature. Aluminum
was used as the combustible material in this work. This is due to the fact that it is not always
possible and advisable to achieve high strength of the composite by applying high pressure when
it is present in the earth's crust in large quantities. To increase the strength of the products,
binders (sometimes called binders) are introduced into the joints
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The picture shows the combustion process of pyrotechnic compositions. As we can see, as the
amount of fullerene-containing carbon black in the composition of the pyrotechnic composition
increases, the light effect of the composition increases.

Afullerene carbon black-based pyrotechnic composition was obtained and the combustion
process was studied. It is clear that the fullerene carbon black reduces the burning time of the
pyrotechnic composition.
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PA3PABOTKA CUCTEMbl MHTEPHET-
MAPKETUHIA MO NMPOOAXKE ®UNBTPOB
OYNCTKM NUTBEBOW BOAbI C
NMPUMEHEHWMEM IoT-TEXHOTOT I

XaH CsetnaHa lN'ypbeBHa

KaHZ. TeXH. HayK, Npodeccop kadeapbl «ABTOMATU3aLMA 1 yNpaBAeHne» ANMaTUHCKOrO
YHVBEPCUTETA SHEPTETUKM U CBA3N MMeHW [ymapbeka [aykeesa

Koxarynosa AnvHa Kamparkbl3bl

MarnctpaHTka 2 kypca Ol «ABTOMaTU3auma 1 ynpasneHve» AIMaTMHCKOrO yHMBEPCUTETa

SHepreTnkn 1 cBasm nmeHn N'ymapbeka aykeea

VIHTEPHET MapKeTUHr — 3TO LENbIi KOMMIEKC MEPOnpUATUA C WMCMNOSb30BaHMEM
MHCTPYMEHTOB MapKeTMHIa B UHTEPHETE, KOTOPbIE KOMMAHMM UCMOb3YIOT 419 KOMMYHMKaLMM CO
CBOMMM MOKyNaTeNAMM N KNMEHTAMM, YTODbI NPOAATb MM CBOM MPOAYKT UAN YCAYTY.

CUCTEMbI MHTEPHET-MAPKETUHTA C KaXKabIM FOA0M 3BOMOLMOHMPYIOT, BbIXOAA Ha HOBbIN
YPOBEHb CBOEro pa3BuTMA. Ha gaHHOM 3Tane 419 NOCTPOEHMSA CMCTEM MAPKETUHIOBOroO aHa/M3a
MCMNOb3YOTCA PA3/IMYHble HOBENLLIME TEXHOIOTUK, B YUCIO KOTOPbIX BXOAAT U 10T- TEXHONOrMN.

NuTepHeT Bewen (Internet of Things, l0T) — 3TO MHOMKeCTBO $U3UYECKMX OOBEKTOB,
NOAKNOYEHHbIX K MHTEPHETY M 0OMeHMBaOLLMXCA AaHHbIMW. KoHLEeNUuA 10T MOXKET CyLLLeCTBEHHO
YAYYLWNTb MHOTME Chepbl HALLen XM3HM 1M MOMOYb HaM B CO34aHnKn Bonee yaoOHOro, yMHOro u
H6e3onacHoro mmpa.

WMHTerpauma loT-peweHnit No3BonAeT nosayyaTb 6onee pacliMpeHHbI MacCuB AaHHbIX,
HeXenn TPaaUUMOHHbIE MEeTOAbl MapKeTUHIOBbIX MccnefoBaHWn. OBbIYHO, YTODbI MOHATL, Kak
JHOAM NONB3YIOTCA NPOAYKTOM, KOMMNAHWMW OrPaHUUYMBAOTCA 0OLLEHNEM C HUMW B PaMKaX GOKyC-
rpynn uam in-home visits, 4To gaeT orpaHMyYeHHOe NpeACcTaBAeHME O PeaslbHOM MCMONb30BaAHUN
npoAyKTa. loT-pelieHna, MHTerpupoBaHHble B Cam NMPOAYKT, NO3BOAAKOT NOAy4aTb NOCTOAHHbIN
MOTOK [aHHbIX O TOM, Kak noTpebuTenb B3aMMOAEMCTBYET C NPOAYKTOM, Kakue OYHKUMK
MCMNONb3yeT, W Ha OCHOBAaHMM 3TUX WHCAWTOB, MEHATb MNPOAYKT, Jenas ero 6onee
npuBAEKaTENbHbIM.

B KkauyecTBe 0ObeKkTa wucCNenoBaHMA BbICTYNAeT CUCTEMA WMHTEPHET-MapKeTuMHra no
npoAake NUTbeBbIX GPUAbTPOB BOAbI.

Pa3paboTka CUCTEMbI MHTEPHET-MAPKETUHTA C NpUMmeHeHMnem |0 T-TeXHONOMI BKAOYAET B
ceba pa3paboTKy annapaTtHOro M MNpPorpamMmmHoro obecrneyeHUs CUCTEMbI, COCTOSLLYIO W3
MHOMECTBO MPOLIECCOB, TakMX KakK, noabop obopyaoBaHus, pa3paboTka NPUHUUMNMANBHON,
OYHKUMOHANBHOM, @ TaKKe CTPYKTYPHOW CXem, COCTaBieHMe anropmtma paboTbl CUCTEMDI,
HanMcaHWe NPOrpamMmmMHOro Koaa u Apyroe.

Ba’KHOM YacCTbto NPOrpamMHOro obecneyeHms CUCTEMbI MHTEPHET-MAPKETUHTA ABAAIOTCS
MNPOTOKO/bI NepeAayn AaHHbIX. POTOKON Nepeaayn AaHHbIX — 3TO HAabop onpeaenéHHbIX NPaBua
WAN cornaweHnin mHtepdeinca NOrMYEcKoro ypoBHA, KOTOPbIM onpedenser obmeH AaHHbIMK
MeXKAy Pas3MYHbIMM NMpPorpaMmmamMmn. 3TW NpaBuaa 3aatloT eanmHoobpasHbi cnocob nepeaayn
coobuleHnit n 06paboTkm owmnbok [1].
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B obuien KnaccudmkaLmMm NpoTOKO bl AENATCA Ha HU3KOYPOBHEBbIE, MPOTOKO/1bl BEPXHETO
YPOBHA W MPOTOKO/bI MPOMENKYTOYHOrO YPOBHA. K MNPOMEXYTOYHOMY YPOBHIO OTHOCATCA
KOMMYHWKaLMOHHbIE M MPOTOKO/Ibl ayTEHTUGUKALMM. [TPOTOKONAMKN BEPXHETO YPOBHS ABAAIOTCS
NPVKNaaHble, CeaHCOoBble MPOTOKO/bl M MPOTOKO/bI NpeacTaBneHns. PUINYECKUIA, KaHaNbHbIN,
CEeTeBOM M TPAHCMOPTHbIN NPOTOKO/bl OTHOCAT K HU3KOYPOBHEBLIM NMPOTOKO1aM [2].

loT cocTouT M3 Habopa pPasAMYHbIX MHPOKOMMYHUKALMOHHBIX TEXHOMOTMI, KOTOpble
obecneymBatoT ero paboTy.

OAaHa M3 BaKHbIX COCTAaBAAOLIMX NPU NPOEKTUPOBAHMK Ntobol loT-cucTembl 3TO BbIBOP
NOAXOAAWEr0 KOMMYHMKALMOHHOIO pelueHusa. BbibpaHHaa TexHonorma byaeT onpenensTb He
TO/IbKO CNOCODBbI OTNPABKM M NOYYEHUA AaHHbIX M3 061aKa, HO cnocobbl CBA3M CO CTOPOHHMMM
ycTpomncTeamum [3].

Elle oaHOM BaXKHOW COCTABAAIOLLEN CUCTEMbI MHTEPHET-MAPKETUHTA ABNAETCA aHANTMKA
[aHHbIX. [na aHanv3a JAaHHbIX nocTynaemblx C |OT-yCTPOMCTB MCMNONb3YIOT CheumanbHble
nnatdopmbl. MNaTPopmbl aHANUTUKM — 3ITO UHTENNEKTyasibHble anropMTMbl O1A aHaAAM3a
cobpaHHOn nHbOpMaLMM 1 Npeobpas3oBaHMA ee B NOAE3HbIE UAEN ANS KAUEHTOB.

Pa3paboTka annapaTHoro obecneyeHuns
OcHoBy annapaTHoOro obecneyeHns pa3pabaTbiBAEMON CUCTEMbI MHTEPHET-MapPKEeTUHra
COCTaBAAT GUABLTPbI OUYUCTKU NMUTLEBOM BOAbI (PUCYHOK 1).

PUCYHOK 1 — ®UAbTP OYMCTKM NUTHEBOM BOAbI

[lna oTcnexkunsaHua nokasaTenel 3arpasHeHHOCTM BOAbl ncnonbayetca TDS/EC-meTp ansd
BOAbl C Wynom. TDS/EC-meTp MCnonb3yeTcs AN KOHTPOAS NMUTaTeNbHbIX BELWECTB pacTBopa B
CUCTEMAX TUAPOMOHMKM U aKBakynbType. [aTuMKk Takxe npuroguTca AOAA NPOBEpKu
3PPEKTUBHOCTM OYUCTKM BOABI GMABTPAMM M cUCTEMaMM 06PaTHOrO OCMoca.

[aTyvK namepaeT MUHepannsaumio BOAbl, @ TOYHEe KOHLEeHTpauMio Coner, MeToAOoM
N3MEPEHMNA 3NEKTPONPOBOAHOCTU. CyLLecTBYeT NpAMaa 3aBUCUMOCTb 3/1EKTPOMNPOBOAHOCTM OT
KOZIMYeCTBa PaCTBOPEHHbIX B BOAE COANMHEHMN CONEN, HA 3TOM OCHOBaH NPUHUMN aenctena TDS
meTpa. CeHcop onpeaendeT KOHUEHTpauuto (cymmy) ntobbix PacTBOPEHHbIX B BOAE MOHOB:
KaTMOHOB (+) M @aHWOHOB (=), MMHEPANOB, CONEN U METANNOB.
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B coctas TDS-AaT4MKa BXOAMUT U3MEPUTENbHbIN LN M NaaTa ynpasaeHuns (pucyHok 2). Lyn
CEeHCopa BbIMOAHEH B NIACTUKOBOM FEPMETUYHOM LUMAMHAPE C ABYMS 31EKTPOAAMM Ha KOHLE.
MNpX NOrpyKeHm B MIMEPAEMbI PaACTBOP WAW BOAY MEXAY 3/1eKTPOJaMM BO3HMKaeT
conpoTuBaeHne, Kotopoe duKcnpyeT n obpabaTbiBaeT nnata ynpaeaeHus. Mnata ynpasnaeHus
reHepupyeT ¢ NoMoLLbio MUKpocxembl LMC555 nepemeHHOe HanpsaXKeHme, KOTopoe NOoCTynaeT Ha
OAIMH M3 3/1eKTPOAOB Lyna. [Mpu MNOrpyKeHUm B KUAKOCTb, MEXAY 3N1eKTPOJaMW BO3HMKaAET
COMPOTMBAEHMA, KOTOPOE MPOMOPLMOHANbHO 3/1EeKTPONPOBOAHOCTM pacTBopa. [flanee curHan
YCUANBAETCA W BbINPSAMISETCA C NOMOLLbIO OMepauyoHHbIX ycuauTenet Ha dmne TSX564. Ha
BbIXOZE CUIHAN NPOXOANT GUABLTPALIMIO U NOCTYMNAET Ha BbIXOAHOM CUrHaN naatel [6]. TDS-gaTumK
NOAKNOYAETCA K aHa/IOrOBOMY BXO/y KOHTponepa Arduino (pUCyHOK 2).

PucyHok 2 — MoakntoyveHune TDS-aaTumKa K KoHTpoanepy Arduino

[aHHble, nonyyeHHble C [AaTyMKa, nepegatoTca Ha obwuin  cepsep, rae OHMU
obpabatbiBatoTCA M aHanm3mpytoTcs. Ans atoro ncnonsdyetcs Wi-Fi moaynb ESP8266.

Mo ymon4aHuo moayab HAaCTPOEH Ha paboTy Yepes «AT-KomaHAbl». YNpaBastowan niata
nocblnaet KomaHabl — Wi-Fi moZynb BbiNOAHAET COOTBETCTBYIOWYO oOnepaumto. Cxema
nogkntoveHna Wi-Fi moayns ESP8266 K KoHTponnepy Arduino npeactaBneHa Ha puCcyHke 3.
YcTponcteo Ha 6a3e Arduino otnpasseT 3anpoc Ha WEB-cepsep. MH1UmaTopom obmeHa AaHHbIMK
00bl4HO BbICTynaetr Opaysep. WEB-cepBep nocblnaeT KAMEHTY 3anpoc c onpeaeneHHown
NepuoAMYHOCTbIO ANA CHATMA NOKa3aHWn ¢ AaT4YMKoB [7]. na aHaAUTUKKU AaHHbIX MCNOb3YHOTCA
loT-nnathopmbl.
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gxmm Arduino’
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PucyHoK 3 - Cxema noakntodeHna Wi-Fi mogyna ESP8266

PaspaboTKka nporpammHoro obecneyeHmn

Mnatdopmbl aHaNUTUKK [OT BbINOAHAIOT MHTENNEKTYA/IbHYIO YacTbio PaboThbl.

loT-nnatdopma — 3TO NporpammHoe obecrneyeHure CUCTEMbl MHTEpPHETa Bellen ANs
NOAKNOYEHMA KOHEYHbIX YCTPOWMCTB (4aTYMKOB, CEHCOPOB, KOHTPOA/NEPOB U T.A4.) K 06naKy K
yAaneHHoro Aoctyna K Hum. Uenbto loT-nnatdopmbl asnsetca obecneveHne 6ecLiOBHON
MHTEerpaumMm pPasinMYHbIX annapaTHbIX CPeACTB C MOMOLLBIO  ChneupnanbHbiX MHTEPdENCOoB,
NPOTOKONOB CBA3W, CETEBbIX TOMONOIMM, a TaKKe CpPeACcTB XpaHeHusa, o06paboTkn u
MHTENNEKTYaIbHOro aHan3a AaHHbIX.

Bca loT-cuctema aBnseTca pacnpeleneHHon M macliTabupyemoin, ofiHaKo, CBA3aHHOM
HEeAOCTAaTOYHO HAAEXHbIMM KaHaNamMu nepeaadn AaHHbIX. [T03TOMY MCNOAb3YIOTCA MEXaHMW3Mbl
rapaHTMPOBAHHOWM AOCTaBKM MHPOPMaLMKN. B 4acTHOCTK, ecin He yaaeTca nepefaTb AaHHble OT
KOHEYHOro yctpoictBa B 06/1aKO MAM HAobOPOT, OCYLLECTBAAIOTCA MNOBTOPHbIE MOMbITKM
nepeaayn. [na obmeHa CcUrHanamm Mexay KOMMOHeHTaMW pacnpeeneHHONn CUCTEMbI
MCNONb3YIOTCA CrelmanbHble pelleHna — bpoKkepbl COOBLEHNN, KOTOPbIE FAPAHTUPYIOT AOCTABKY
HYHbIX AaHHbIX OAHOMY MM HECKOIbKMM MOJSIyYaTeNAM Yepes ynpaBaaemyto ovepeb.

Ha AaHHbIM MOMEHT Ha pPblHKE NPeACTaBAeHO MHOMKECTBO Pa3/IMYHbIX MHCTPYMEHTOB
aHAIMTMKKN, CPeam KOTOPbIX CaMbiMK MOMNyAApPHbIMK ABAAtoTCA: Azure Stream, Intel Analytics
Toolkit, Dell Statistica, AWS Greengrass [4]. BbibpaHa npatdopma Intel Analytics Toolkit.

ApxutekTypa loT-cucTem BKAOYaeT B ceDA KNMEHTCKME CalTbl M MPUNOXKEHMA, KOTOPbIE
MOMOraT MOJIb30BATENO OTC/AEXKMBATbL MPOLECChI, MPOUCXoAdALLMEe C TOBAaPOM, CBA3bIBAaTbCA C
TEXHUYECKON MNOAAEPMKKOM M MMETb BO3MOMHOCTb MPOWM3BOAMTL HEKOTOPble oOnepauum c
NpoL,eccom 3aKka3a bbIToBbIX GUNLTPOB.

ANropuTm a8 Nepuoan4yHOCTM ONpoca AaTyMKa 3aKk/todaeTca B caeaytolem. MNpu onpoce
AaTyMKa M3MepAeTca CTenNeHb 3arpas3HeHna Boabl. Ecnm Boaa 3arpsAasHeHa meHee yem Ha 50%, To
cepBep onpawueaeT KaneHTa 1 pa3 B AeHb. ECan »Ke cTeneHb 3arpA3HeHua BOAbl HAXO4AUTCA B
AnanasoHe oT 50% a0 90%, To cepsep onpalumBaeT 2 pa3a B AeHb. [1pn AOCTUNKEHNN YPOBHA
3arpasHeHua Boapl bonee yem Ha 90%, Ha cepsep (CalT) aBTOMATUYECKM MOCTYNAEeT CUrHan o
3aKase dunbTpa, Aanee ohpopmaaeTca A4ocTaBKa GUAbTPA HENOCPEACTBEHHO KAUEHTY.
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MoMMMO 3aKasa M 0QOPMNEHMA AOCTaBKM NAaTPOpPMa 3aHMMAETCA aHAIM30M TeKyLlen
CUTYaUMW AN KOHKPETHOro K/AMEHTA, WMCMOAb3yAa CheuuasnbHble anropuTMbl M COCTaBAsET
Hanbonee apPeKTUBHYIO CTPATEIMIO NPOABUKEHNS TOBAPA.

Ha pwucyHke 4  npeacTtaBneH  MHTepdeMc  MNOAb30BATENbCKOTO  MPUIOXKEHUS
pa3pabaTbiBAEMON CUCTEMbI MHTEPHET-MAPKETUHTA.
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PucyHok 4 — NHTepdeinc nonb3oBaTens

Mpy NepBOM MCNONL30BAHWMM CUCTEMbI, MPUNOKEHWE MpeasaraeT pernctpaumto. Mocne
perucTpaumm NpUaoKeHe oTNpaBAfeT KAMEHTA Ha CTPaHWULY HenocpeaCcTBEHHO Bbibopa camoro
dunbTpa.

Cuctema 3anpalimMBaeT y Nosb30BaTeNA AaHHble O PalOHE ero MPOXKMBAHWA, a TaKKe o
KO/IMYECTBE YE/IOBEK, KMBYLIMX B JOME. ITO HYKHO /18 TOrO, YTO CMCTEMA MOTNa NPeaNoKnUTb
Hanbonee apPeKTUBHbLIN BaApPMaHT A4 MEpPBOro 3aKasa. [1pe/IoKeHHbI BapuaHT yyYMTbiBaeT
[aHHble, MONyYEHHbIE OT APYrMX KAMEHTOB, YbM MOKA3aTENM MPUMEPHO COBMAAAIOT C HbIHELWHUM
HOBbIM NMO/Ib30BATE/IEM.

[anee, B npouecce NCNONb30BaHWUA MOoAeNb GUAbTPa ByaeT MEHATLCA B 3aBUCMMOCTU OT
BHEWHMX GaKTOpOB, KoTopble OyayT BAMATb Ha CTeneHb 3arpA3HEHHOCTM BOAbl. ITUM,
3aHMMaAETCA, CUCTeMa aHaAMTUKKM, KyAa AaHHble MOCTYyNatoT OT AaTyYMKOB. [locne aHaAUTMKK
06paboTKM M NPOrHO3MPOBaHMA, AaHHble OTNPABAAOTCA B CAMO MPUIOXKEHME YKe B KayecTse
rOTOBOro BapMaHTa A4/1A Nonb3oBaTena. KaneHT nHbopmmpyeTca o cmeHe moaenn dpuabTpa yepes
NPUNOKEHNE.

B NpMNOXKEHNN MMEEeTCA NNYHBIA KabuHEeT (PUCYHOK 5). B HEM MOMHO O3HAKOMMWTBLCA C
MCTOPMEN 3aKa30B, TaKKe MMEeTCA CBA3b C ONEPaATOPOM B C/1y4ae HeobxoaMMOoCTH. o ncTeveHnto
onpeAeneHHOro BpeMeHu CUCTeEMa OTMpPaBAAET MO/b30BaTeNO COODUIEHNE, O CMeHe MOAEeNM
dUNbTPa, a TakKe yBegOMAAET O AocTaBKe. Bo Bknaake «llogpobHee» KAMEHT MOXKET M3y4nTb
MHGOPMaLMIO O NPUYMHE CMEHbI MoAenn dunbTpa bonee AeTanbHO.
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PucyHok 5 — MHTepdenc amyHoro KabuHeTa

3aknlo4eHmne

Ntobas cuctema Ha ocHoBe |oT-TexHOMOMKM CTPOUTCA Ha OCHOBe crneunanbHOM
apXMTeKTypbl. [laHHAA apxXUTEKTYpa BKAtOYAET B cebe YeTbipe OCHOBHbIX YPOBHS.

MepBbll ypOBEHb BKAOYAET B CebA HEMNOCPEACTBEHHO «YMHbIE» YCTPOMCTBA, KyAa BXOAAT
OATYMKM M CeHCcopbl. s CUCTEMbI MHTEPHET-MApPKETUHIa B KavyecTBe AaTYMKOB MCMO/Ib30BaH
TDS/EC-meTp Ans onpeneneHns KOHLEHTpaLUmMm conem n Apyrux npumecen 8 Boae.

BTopoi ypoBeHb — 3TO CETEBOM YPOBEHb, TO €CTb KOMMYHMKaLUMK, 6aaroaapa KOTOPbIM
CUTHaN MNOCTynaeT OT YCTPOMCTB K W/t03y. [laHHble C AATYMKOB Ha KOHTPOAAEep MNOCTynakT
npoBoAHbIM crnocobom, a HemnocpeacTBEHHO C AaTyMka Ha obwmin Web-cepBep aAaHHble
nocTynatoT ¢ nomoubto cetn Wi-Fi. 3To nponcxoauT ¢ nomouwbto crneunanbHoro Wi-Fi moaynem,
KOTOpbIM 060pPY/A0BaH KOHTPOANED.

Ha TpeTbem ypoBHe HaxoauTca cepBep wan nnatdopma, rae npoucxoamt obpaboTtka
CUrHana oT AaTYMKOB M MX aHaNM3. Ha 4aHHOM ypOBHE M3y4eHO HecKonbKo loT-nnaTdopm, Takme
Kak, Azure Stream, Intel Analytics Toolkit, Dell Statistica, AWS Greengrass. BbibpaHa niatdopma
Intel Analytics Toolkit.

YeTBepTbIl YPOBEHb — 3TO /t0ObIE KAMEHTCKME MPUAoXKeHUA. [na cucTemMbl MHTepHeT-
MapKeTUHra C npumeHeHnem loT-TexHonornn Obina paspaboTaHa modenb WHTepdelica
MOBUNBHOTO NPUNOKEHMA ANA OTCAEKMBAHWA ONEePaLLMI, MPOMCXOAALLMX CO CMEHOM, BbIHOPOM U
3aKa3oM ObITOBOro BOAOOUMCTUTENS.

CnunCcoK MCnonb3oBaHHOM NUTepaTypbl
1 [lpoTokonbl nepesayu OaHHbIX B loT-TexHOI0TUA. Pexxnm AocTyna:
https://ru.wikipedia.org/wiki/l[TlpoTokon nepegayn AaHHbIX (OaTa obpalieHma 20.11.2022).
2 PacnpegeneHHble cuctembl. MpuHUMNbI U Nnapaaurmbl / 3. TaHeHbaym, M. BaH CTeeH.
— CMN6.: Mutep, 2003. — c. 83-93 — (Cepus «Knaccuka computer science»).

3 ApxuTeKTypa NHTEpPHET-BeLLen. Pexknm aoctyna:
https://habr.com/ru/company/otus/blog/549550/ (naTa obpalieHma 22.11.2022).
4 Mnatdopmbl ana aHANUTUKM loT-TexHoNOrMin. Pexumm aocrtyna:

https://www.novostiitkanala.ru/news/detail.php?ID=119961&ysclid=lap8yc3f6j48454512 (pata
obpauleHns 22.11.2022).
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5 A.B. Pocnskos, C.B. BaHawwuH, A.1O. 'pebewkos. YyebHoe nocobme no HanpasieHUIo
NoAroToBKM «MHPOKOMMYHMKALMOHHbIE TEXHOOTUWU N CUCTEMbI cBA3M». — Camapa 2015. — C.10-
93.

6 TDS/EC-meTp Ans BOAbl C LIYMOM: PYKOBOACTBO MO MCMNOMAb30BaHWio Ans Arduino.
Peskum poctyna: https://wiki.iarduino.ru/page/TDS-EC-i2¢/?ysclid=larsnicmyy933791788 (naTa
obpauleHns 22.11.2022).

7 Wi-Fi moaynb ESP8266. Pexum poctyna: https://nsk-electro.ru/blog-news/arduino-
esp8266-peredacha-pokazanij-datchikov-ds18b20-web-servis (aaTa obpauieHma 22.11.2022).

8 Big Data-obnaka MHTepHeTa Bellen: 4YTo Takoe loT-nnaThopmbl U 3a4em OHU. Pexkmm
[ocTyna: https://www.bigdataschool.ru/blog/iot-platform-big-data-
cloud.html?ysclid=late6ocinb819958187 (nata obpatieHuns 23.11.2022).
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Ka3akcTtaH PecnybanKkacbiHAa UMPPAbIK,
aybln WapyaLlbl/IbIKTapbIH JaMbITY 9/1€YeTi

PaxmeToBa Hyprysib AcCbl/IXaHOBHaA
Opa3bek AkepKe EpKiHKbI3bI
N.H.T'ymunes aTbiHAafbl EYY dM3MKa-TEXHMKANbIK GaKyAbTETIHIH MarucTpaHTTapsbl

AHpaTna. fbiibiIMM  MaKanaga UMOPAbIK  aybln  WapyalWblAbIKTapAbl  YMbIMAACTbIPY
canacblHaarbl 10T MHPPaAKYPbIAbIMbIH AaMbiTy aaicTepiH, LoRaWAN TenekomMmyHUKaUManbIK
NHDPAKYPbINbIMbIH YIbIMAACTbIPY MOAENIH IHE MOHUTOPUHT XKYyMenepiH »aHfFblpTy a4icTepiH
3epTTey HerisiHge KasakctaH PecnybamkacbiHaa undpblk aybln WapyalbiibliKTapabl AaMblTy
aneyeTi 3epaeneHai. FoiabiMM MaKanaga yn »aHyapsapblHblH MOHUTOPUHTI »Kyleci 6oMbIHLIA
KbICKaLLa MO3nNLMANAP KepCeTireH.

KinT cesgep: umdpnaHapipy, aybl Wapyalwbliblfbl, TENEKOMMYHUKALMANAP, MOHUTOPUHT
XKymeci.

LindpnbiK aybln LapyallblAblKTapAbl AaMbITy YLWiH NanaanaHbinaTbiH TEXHONOTMANbIK
nnatbopma KasakctaH Pecnybamka aymarbiHAafFbl 6ap/biK LIapya KOXKaNblKTapblH KaHFbIPTYFa
Heri3 6onatblH 6ackapyAblH KYPbIIbIMABIK, MOAENIH KypyFa MYMKiHAIK Oepegi. Aybin
LWapyaLlblNblfbl KE3 KeAreH MeMIeKeTTiH MaHbI3abl canacbiHbiH, Hipi 6oabin Tabblnaapl, ©3iHiH,
ayMaKTbIK Jlana KeHiCTiriHiH apKacbliHAa KasakcTaH PecnybamkacbliHA@ aybla  LWApyaLlblablfbl
benceHai oambin, en 3KOHOMMKACbIHbIH JamyblHa Dafa XeTnec ynec Kocyaa. EnaiH contycTik
OHipNepi eriHLWiNiKTI, COHAAN-aK KOKOHIC Lapyallbl/blFblH AaMbITyFa eTe Konanabl. Taynbl aimMak,
HacbIm, XKblay Ken 60naTbiH OHTYCTIK aMaKTap Aa eriHWinik neH makTa bafbiTTapbl benceHai Typae
Aamyaa.

MoaepHM3aLma NpoLecTepi aacbiHAa YMbIMAACTbIPbIAFAH AEPEKTEPAIH, VAKEH KeneMiH
Tangay loT »KyMeci apKblabl apTYPAI KYPbIAFbIAAPFa KON MKETKi3y KaHe KOCYy apKblabl »Ky3sere
acbipbiNybl  MYMKiH. [lereHmeH, ©Oyn  KypbiAfblnapapiH  nanaanbl  604ybl  KaHe  aybin
lApYyaLbIAbIFbIHbIH, MFIAIM YWiH AYPbIC XYMbIC iCTeyi YLWiH A3aTYMKTEPAi OpPHATy MKeTKIiAiKCi3,
KypblnfblnapabiH, e3apa 6alnaHbiCybl }KaHe AepeKkTepai TacbiManaaybl YiiH MHTEPHET KONA4aYbIH
acay YuWiH OyKin MHOPaKypblIbIMAbl YAbIMAACTLIPY KaxeT. Kencananbl }yMeHi yiMbiMaacTbipy
YLWiH MHPPAKYPbIIbIM YMbIMAACTbIPbINYbI KEPEK.

KasakcTtaH PecnybamKachiHbIH 9KOHOMMKAChIH bIHTaNaHAbIPY YLLUiH COHFbI BipHeLle *Kblaaa
aybl/ LWAapYyaLbl/blfbl }KaHE arpOBHEPKICINTIK CEKTOPFa KOMEK KOPCETY, KONJaY *KaHe 0aH api ecy
HoMbIHLIA KeNTereH MeM/IEKETTIK OHEPKICINTIK Xocnapaap KabbingaHabl [1].

Byn canaga KoHe OHbIH FblbIMU-TEXHMKANbIK KOHE WHMXEHePAiK MacenenepiHae
MeM/IEKET MHHOBaUMANapfa OapbliHWa KoAday KepceTyre Tbhipbicadbl. HaTuKeciHae aybin
apyallbl/blfblH AaMbITyFa DafbliTTanFfaH MEMAEKETTIK baraapaama a3ipaeHai, OHbIH WeHbepiHae
lapya KorKanblKTapbliHAa umdpaaHabipyasl AambiTyra cybcuansanap benyre kesaenreH.

3aTTap MHTepHeTi KasaKcTaHHbIH aybin WapyalbliblFblH AaMbITYAbIH, aHa AeHreniHe
WblFapa anaapl. 3aTTap MHTEPHETIHIH MHHOBaUMANbIK OarfbiThl (Internet of things, 10T), ap Typni
3aTTap MeH MeXaHM3MOep Kenire KOCblIFaH XaHEe Ke3-KereH TancbipmMaHbl aBTOMATTaHAbIPbIIFaH
TYPAe OpbiHAaFaH Ke3ae, byriHae agam emMipiHiH KenTereH cananapsiHaa benceHai gamoin keneai.
KentereH agampaap Oip KOHTpoasiepAiH Hemece KOCbIMWAaHbIH KeMerimeH agam TYPMbICTbIK,
TEXHMKAHbI, KbIAbITY, KeNAeTy XaHe KOHAMUMOHep/aey KyWenepiH, KapblKTaHAblpyapbl,
Kayinci3iKk yMeciH »kaHe T. 6. backapa anaTblH akblAAbl YA CUAKTbI VFbIMAb! Bineai.
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AKNapaTTblK TexHonorvanap depmepnepre o3 aybl WapyalblbIKTapbliHA HAKTbl YaKbIT
PEeXUMIHAE HEMECE HAKTbl YaKbITKA *KaKblH MOHUTOPWHT XKYPri3yre, TemnepaTypa napameTpaepiH
Hbakblnayfa, KepceTKiTepai okyFa MyMKiHAiK 6epeai, eH 6acTbichbl 0T apKacbiHAA KalblbiMAa Y
aHyapnapblH  6aKkblnayablH, — TUIMAI  KYMeCiH  yrbimaacTbipyra Oonagbl.  byn  aybin
lapyallblNblKTapFa apHaifaH MOAeNbAePAi XKacayFa MyMKIHAIK bepeai.

HyprizinreH 3epTreynepaid HaTUXKeNepi *KalblabiMaapaa KaHyapaapablH, KO3fa/biCbiH
HakblnayabiH, TMiMAI ModenbaepiHiH BipiH aHbIKTayFa MyMKIHAIK 6epai, 6yn Kasipri 3amaHsbl 0T
TEXHOIOTMANAPbLIH KONAAHY, COHbIH apKacbiHAA aAaM pecypcTapbiH nanaananbar, ManabiH Taynik
60Mbl MOHUTOPUHTIH YibiMAacTbipyFa 6onaapl. byn moaenbae Global Positioning System (GPS)
TEXHONOTMACBI — OPHANAaCKaH »Kepai aHblKTayablH  KahaHAOblK  KyMeci, OCbl CEermeHTTi
nalzanaHyablH apKacbiHAA Wapya KoKanblFbiHbiH (LK) KOMKalbiHbl ©3 aKTUBTEPIHIH, KO3Fa bICbIH
KallblKTaH baKblnayra MyMKiHAIK anaabl [2].

3aTTap UHTepHeTi Hi3 emip cypin KaTKkaH a/emre YaKeH acep eTedi. AnabiHFbl KaTap/ibl
cananap, 6annaHbICTbl KONk Kypanzapbl »KaHe akbindbl Kananap loT Kypampgac 6enikrepi.
LdereHmen, 0T CUAKTbI TEXHONOMMANAPAb!I ayblA WapyalblablFblHAA KON4AHY €H Y/KEeH acep eTyi
MYMKIH.

loT  TexHONOruACblHA  Heri3genreH  WHTeNNeKTyandbl  eriHwinik - depmepnepre
naaanaHbiNFaH TbIHAWTKBILWTAP CaHblHAH 6acTan aybla LWapyawblablK, MallMHANapbl KacafaH
canapnapfa AeniH KanablkTapAbl a3aiTyra KaHe eHIMAINIKTI apTTbipyFa MyYMKIHAIK bepea,.

Ocbl cebenTeH aybln  WAPYyaWbIbIFbIH  AAMbITy  KaHe umMdpnaHablpy UMOPAbIK,
KasaKkcTaHabl KaAbINTacTbipyAblH 0achiM XaHe 63eKTi MiHAEeTTepiHiH, 6ipi 6oabin Tabblnaabl. E-ASGK
MeMNeKeTTiK DOafdapiamacblH  AambiTy WeHbepiHAe, OHbIH  HeridiHae umbpablk depma
YMbIMAACTBIPbINATBIH TEXHOMOTUAHBI KaHe depMepnepain, KaxKeTTiNIKTePiH KanbiNTacTblpyFa
MYMKIHAIK 6epeTiH moae b aHblkTaydaH TYPaTbiH HEri3ri TYXKblpbiMAama KaiaHabl.

Tapuxu TypfblAaH anfaHaa, aybln WapyawblAblFbIHAA €HTi3y CanbICTbipManbl Typae basay
XYPAi, MyHblH 0Oapi apTypni cebentepmeH TyciHAipinedi, 6ipak 6acTbl Kedepri KarkeTTi
MHOPaKYPbINbIMHBIH, 60Maybl 6onbin Tabblnagbl. byFaH aneymeTTiK-9KOHOMMKaNbIK Macenenep
bIKMAN eTeTiHi aHblK, [AereHMeH KyHAbINbIK YCbIHbICHI Herisri 60nbin Tabbinaabl KaHe 6Oyn
KasakctaH PecnybavkacbiHAafbl KenTereH depmepnep YLWiH TyCiHiKci3 6oabin Kana bepes;.

Kasipri yakbiTta depmepnep umdpabik depmanappl JambiTyFa cybcuamns anmanabl, 6y
npouectepiH, 6bapabiFbl epmepiH 63 KapakaTbl ecebiHeH yibiMaacTbipblnaapl, byn depmepain,
JKOHOMMKANbIK, KafdalblH efayip TemeHaeTedi, HaTuxKeciHae depmMepnik LapyallbiibiK
YHeMAeyre, })em-Lwenke beniHreH 6toaxeTTi KaiTa 6enyre maxbyp 6onaapl aHe 7.6. Pepmepnep
©3 aybla Wapyallbl/blK KalblNbIMAafbl ManaplH, KO3fanbiCbiH GaKblnayfa MYMKIHAIK ©epeTiH
HaKkblnay *KyMeciH yibIMaacTbipyfa 63 MHBECTULMANAPLIH CanyFa AaMbIH.

Ocblnaniua, caacaTkepnep depmepnep YuWiH faHa emMec, COHbIMEH KaTap eHAipicTiK
Ti30eKTiH BapblK KaTbICyLblIapbl YILIH MHHOBALMANLIK Wellimaepai cybcnamanay yiliH KocbiMLIA
KYH KYPY Typa/ibl YCbIHbICTbIH, AYPbICTbIFbIH KAMTaMacbI3 eTyre ayanTbl [3].

loT KynenepiH NnanganaHy apKpl/ibl depmaHbliH, HEMece Wapya KoXKablfbiHbIH, OHiMAiNiri
MEH eHIMAINIrIH apTTblpyfa, ©HIM CcanacblH XaKcapTyfa, nectmumarepre AereH KaxKeTTiNiKTi
a3alTyFa, *KYMbIC NpoLECTepiHiH, 6oaKaMabINbIFbl MeH DaKblNaHyblHa KO KeTKizyre 6onabl.

COHfFbl arpoTexHoNornaAnapabl KonaaHa OTbIPbIN ©CipiNreH 3KONOMMANbIK Ta3a »KaHe cay
eHiMmAepAiH caTy 6afacbl 4a KoFapbl 60NATbIHbI aHbIK,

COHbIMEH KaTap, «aKblN4bl» MOHWTOPUHI apKblabl anblHFaH AEPeKTEePAi KMHAy KaHe
BHAeY apKblabl epmepaep ToNbIpak NeH KopluafaH opTaHblH 60NaLlaK KafaanbliH 6o1Kal anaabl
YKOHE Keneci blNfa eriH KWHayAbl Kocnapaar anagpl. Ocblnanwa, 6onkamabl Tangay onapfa
ecenTenreH backapy wewimaepid Kabblngayfa MyMKiHAiK 6epesi.

NHTennekTyanabl 6akblnay KymenepiH eHridy yakplT NeH MHBECTUUMAHDLI KaXKeT eTce e,
6yn y3ak Mep3iMmai nepcnekTMBaaa e3iH-e3i akTayfa benim.
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loT cunaTbiH TiKeneh akbinabl Gepma KaCimopHbl YLIiH eCKepe OTbIPbIM, KO KeTiMAiNiKKe
KONl »KETKi3y VYLWiH OKu3Hec »araahnapbl, TYPaAKTbIIbIK XaHE WHHOBAUMANAp MmMacenenepi
KapacTbIpy KarkeT.

3nATKEPAIK aybla LWapyaLlbiablFbl, LMOPAbIK aybla WapyaLlbl/iblFbl })KOHE 3/1EKTPOHbIK aybl
Lapyallblablfbl FbibIMM 24ebMeTTep MeH TaHbiMan bacnacese KesaeceTiH Kelbip TepmuHaep
faHa. Onap »ui Oip-OipiHiH, OpHbIHA KO/AAAHbIAFAHbIMEH, 3P NapaAurmaHbiH, — COHFbI
nangananylwbinap weHbepiHe 6atnaHbICTbl ©3iHAIK HIOAHCTapPbl HOAYbI MYMKIH.

Erep 6i3 aKkblnabl depmaHbl YbIMAACTbIPYAbIH, HYCKAMapblH KapacTbipaTbiH 6o/cak, oHaa
depmanap yMbIMAACTbIPbIAYbI MYMKiH, XaHyapnap 6ap Kepae faHa emec, akbladbl aybif
lapyallblabiKTa, buaan eceTiH xepae Ae 6oaybl MyMKiH [5].

AyMaKTbIK ayKbiMbl Bap enimi3e Kes-KeareH amakTa eriHwWinikneH aHanbicyfa bonaapl,
Hipak TENeKOMMYHMKALMABIK KYPbIbIMAAPAbIH, AaMbIMaybl HOTUMKECIHAE Aanana, Mblcasbl, eriH
UHaANTbIH KOoMbalHAbl BaKkblnay MyMKIH emec. byn KepceTKill MaHbI3abl eMec, 8UTKEHI canasibl
eriH »XMHaydblH KenTereH Kputepuinnepi agam GaktopaapbiHa 6annaHbICTbI.

NHTenneKkTyanabl aybln WapyawbinblFbl AaKblAAAPAbIH OHIMAININIHAEMN Tapuxyu KaHe
afbIMAafbl @3repicTepai TYCiHY YLWIiH Tamalla a/1eyeTTi YCbiHaAbl, OCblnanlla ecin Kene KaTKaH
Kynenepai 3KOHOMUKANbIK KoHEe TypPaKTbl OHIMAINIKKE KON MeTKi3y YWiH oHTalnaHAabipyfa
6onaapl.

HakblngapablH, ©HIMAIAITIH TYCiHYAiH, HEri3ri TeXHONOrMAChl eHIMAINIKTI KapTafa Tycipy
6onbin Tabblnaabl; MyHAA acTblK XMHANUTLIH KombalHaap GPS-neH bipre Oykin ericTikTe eHiMAiNIK
HYKTeNepiH Kypyfa MYMKIHAIK BepeTiH eHiMmAainikTi 6akblnay »abablKTapbiMeH KabablkTanfaH.
Benrini 6ip HyKkTeaeri eHiMANIK 6apablK GaKTOPAAPAbIH, MKUBIHTbIK, HITUMKECI eKeHiH aTan eTKeH
YKOH, MaycbiM DOVbl eriHre acep eTKeH aya-paibl MbiCanblH KenTipyre 6onazabl.

Erep depmepnik WwapyalbiAbiKTapabliH, AaMy aneyeTiH KapacTblpaTblH O0ACaK, OHAa Man
WapyalbinblfblH HaCKapyablH KeleHAi KyMeciH yMbIMAACcTbipyAblH KOCNapaapbl KOKKMeKTe
KepiHeai, erep 6i3 eriHWIiNiK canacbiH KapacTbipaTblH Hoacak, ByriHae TeNeKoOMMYHMKALMAbBIK,
KOMNaHWANAPAbIH, KONLWiniri XabablKTblH a34plfbl MeH eTenyiHe 6alnaHbICTbl OCbl HAFbITTbI
[aMbITyFa AanbiH emec. Anainaa, byn Kafaai esrepin, HapblikTa MHHOBALMANbIK BHIMAEep naiaa
6onaabl. OPTYPAI KAMMATTbIK *Kafdannapaa 6ackapblinatbiH, CbiHANaTblH KaHE TeKcepineTiH
bonaapl KoHe capanuwbliapablH  H6oaKamabl KOpbITbIHAbICH 2022 »KblAfa Kapak HaKTbl
eriHwinikTeri 6apablk, TEXHONOTMANbIK MPOLECTEP TENEKOMMYHMKALUMALIK KOMMNaHWMANAPAbIH,
apKacbiHAa *aHEe MEeMEKeTTIK cybcnamanapapiH, KoAgaybiIMeH aBTOMATTaHZbIPblAATbiH KaHe
H6ackapblnatbiH 6onaasl [4].

Kasipri yakbiTta 0T Kasipri aybli WapyalbliblfblHbIH, AaMyblHa HEri3ri yaec peTiHae
KapacTblpblnyaa. Mepudepuansik ecentey canacbliHAafbl arbiMAafbl 33ipaemenepai KapacTblpraH
Kesae, XeniHiH nepudepuacbiHga MHTEANEKTYaAAbl PeCYpCTapabl NanganaHy apKblabl ecentey
Kyrenepi MHTeNNeKkTyanabl eriHWinik neH keweHai depmepnik wapyalbiibliKTapabl AaMbiTy
canacblHAa@ MKeMAi KbI3MeTTepdi YCbiHYAbl KamMTamMacbl3 €Ty VIIIH KONJaHbICTafbl TaKipUOeHi
Tyberenni esrepte anaapl Aen bomKkayra 6onaapl.

AKbINAbl aybla WaPyaLbl/blFbl ©CIM KeNe »KaTKaH a/1eM Xa Kbl YLWiH a3 WbifbIHMeH Kebipek
a3bIK-TYNIK eHAaipyre MyMKiHAIK OepeTiH »eTeKkwi ¢aktop H6onbin Tabblnagbl. Atan anTkaHaa,
«aKblabl» eriHLWINIK TaDUFN pecypcTap MeH eHaipic dakTopaapbiH TMIMAIPEK NaganaHy, coHaan-
aK ep pecypcTapbl MeH KopluafaH opTaHbl TMIMAIpeK BacKapy apKblabl eHIMAINIKTI apTTbipyFa
MYMKIHAIK 6epeni. «ARbINAbI» eriHWiNiKTiH OYKin anemaeri depmepsep MeH KaybiIMAacTbIKTapFa
bepeTiH 0Oacka /Ja apTbiKWbIIbIKTApbl 0ap. KnaveHTTepAaiH, e3repeTiH  KakeTTiNiKTepiH
KaHafaTTaHAbIpy aybl/ LWapyaLlblablK KacinopbliHAapbIHbIH, BonalakTa TypaKkTbl 60AYbl YWiH 6Te
MaHbI3 bl }KaHe aKblabl eriHLWINIK OyFaH MYMKIHAK 6epeTiH aknapaTt bepe anaap!.

AKbINAbl ayblN LWAPYaLlblblFbl COHbIMEH KaTap eHAipyllinepAiH TanantapblH (Mbicaibl,
3MAHABI  XMMUANBIK  3aTTapAblH, KanablKTapbiHbiH, O0AMaybl Hemece ocipy OpHbl Hemece
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depMagaFbl KaHyapNapMeH KYMbIC iCTey HeEMece NAaPHMKTIK ra3gap WblFapbliHAbINAPbIH a3anTy)
TeKcepy YLWiH XKeTKi3y Ti3beriH Tekcepy apeKkeTTepiH Koaaanabl.

AKbINAblI EriHWINIK TeXHONOTrMANApbIH TYCiHY XaHe nanganaHy ywiH 6acka aafabinap
XUbIHTbIFbI KaXKeT. by AereHimis, TEXHONOMMANbIK NPOBanAepaep KeH TapanyblH KaMTaMachIi3 eTy
VWIiH 63 TEXHONOMMANAPbIH KONAAHYAbI XEeHinaeTeai *aHe UHTYUTUBTI eTes,.

AKbINAbl aybla WAPYaLLbIAbIFbIHbIH, 9/1eyeTi a/i iCKe acblpbliMmaraHbiHbiH 6acTbl cebebi
TEXHOIOTMA MEH MAEAHDBIH, KOKTbIFbIHAA eMec, AepekTepai bepyai *KeHinaeTy yLWiH TEXHONOTMAHbI
GipikTipyAiH yMNecTipyi MeH yinecimainiriHib, »oKTbiFbiHAQ. [JepexkTtepai, popmaTrapibl »KaHe
nHTepdencTepai *KmHayaaH 6actan, *KeTkisinim Tisberi 6oMblHLLA OHTanNaHAbIPY MeH BannaHbICKa
OeViHT UMOPAbIK CTaHAAPTTAY «aKblNAbl €riHLWINIK» YCbIHbICTAPbIH XKY3ere acblpy YLWiH Ka*KeT.

AybinaplK AeHrenaeri KeH »onakTbl KO/MKeTIMAINIK OyKin anemae KeH TapanfaH macene
bonbin Kana 6Gepeai. Mepudepunanblk ecenTeynepiH, *KaHe conapfa HerisgenreH »Kofapbl
nanaikteri bepmepnik Kbl3aMeTTEPAiH AaMbIN Kee »KaTKaH afdalblH ecKkepe OTbIpbIn, Kbi3MeT
KepceTyLwinep ayblgblK Xepnepie MHTEPHETKE KO MKeTKi3yAiH MNpaKTMKaablK maceneci TMICTi
TYPAE KapacTblpblMaca, d91eyeTTi YIKEH KAMEHTTIK 6a3agaH aibipblay Kayni 6ap.

NHTennekTyanabl depmanapablH  apTbiHAAFbl  TEXHONOTMANAP HaKTbl  depmanapfa
DafblTTaNfaH MoAeNbAepai Kypyfa XoHe KOoNJaHyfa MYyMKiHAIK 6epepni. byn makcaTka Kon
XeTKizyre 0o0/sadbl KaHE aybln  LapyalblibliFblH - Hackapy Toxipmbeci ywiH Tyberenni
MHHOBaLMANAPAbI YCbIHAAbI.
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RESEARCH ON THE EFFECTIVENESS OF
COMMUNICATION IN BANKS: SYSTEMATIC
REVIEW

Auganbekova Ayaulym Erikkyzy
International Information Technology University, Almaty, Kazakhstan

Abstract. The relationship between the client, suppliers, stakeholders, management, client,
employees, and board of directors is strengthened by effective banking communication. The
banking system, employee conduct, and management of fundamental banking services are all
improved by the banker's experience in the field of banking communications. Through training,
knowledge management, risk management, internal control, and data security management
systems, banking communication improves organizational efficiency. Electronic banking, which
comprises Internet banking, mobile banking, and an electronic payment system, is being promoted
in the present day as the communication channel is being converted to an electronic one.
Additionally, the transition from paper to electronic forms for clerical labor resulted in cost savings
and client satisfaction.

This study analyzes how bankers' experiences affect their ability to communicate effectively
at work and how their comprehension of the subject is raised. To further understand the subject of
study, extensive desk reviews and related literature were conducted.

Keywords: core financial services, banking system, employee behavior, and employee
perception management of facilities, structural equation modeling.

Introduction

Communication must include human relationships. Human interaction was the beginning
of communication. The way people communicate in the office has radically changed. Through the
advancement of landline phones, computers, mobile phones, the Internet, and sooner virtual
reality, face-to-face communication has been transformed. The first operating system compatible
time-sharing system (CTSS) was created at Massachusetts Institute of Technology (MIT). In order
to contact frequently for information and maintain high productivity, the time-sharing system
arranges user requirements and coordinates their schedule and projects. Employees at after Wide
Web began corresponding via online message boards and email. The history of workplace
communication began in this manner. These innovations kept employees' virtual activities within
the workplace [1].

Additionally, good communication can improve ties between customers, vendors,
stakeholders, managers, clients, employees, the board of directors, neighbors, the community,
and the country. Business communication is an integrated set of transformational and bi-
directional processes. Developing complicated interpersonal connections requires effective
communication, which helps to encourage ideas and create common ground. In the workplace,
the traditional methods of communication—telephone, email, and fax—have given way to instant
messaging/chat, virtual words, social networking sites, wikis, twitter, and blogs, all of which are
extremely useful for transferring information between locations and storing data and information.
As a result, communication has evolved into a plethora of information that may be expressed
through verbal, written, or voice signals as well as body language, facial emotions, and other
means. Effective communication also improves peace in the workplace, cooperation, managerial
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efficiency, job satisfaction, and public relations. It also boosts productivity, cuts costs, and
establishes democratic management as the foundation for planning and decision-making.

The exchange of information between senders and receivers is regarded as an important
process, and the relationship between the conditions of the exchange and the results is explained
more fully by modeling the role of communication, which has an impact on both customers and
organizational performance [2].

Meetings and discussions on issues based on tasks and activities are conducted through
communication. Effective management of fundamental policy under central bank control depends
greatly on communication methods. Four communication-related issues have been announced by
the central bank. Economic conditions, which gather data on the current state of the economy,
are the first communication concern. The central bank's decision to focus on present operating is
the second communication problem. The description of the technique used by the central bank to
implement its communication policy to the public constitutes the third communication issue. The
view of the future policy, which generally promotes transparency and effectively stabilizes the
communication policy, is the fourth category of communication debate. It's crucial to attain
sustainable development goals. One crucial area for achieving development objectives is the
banking industry. In-office banking communication procedures still need improvement. Instead of
using current technology, the employees would prefer to use the conventional technique of data
and information record keeping. A communication gap between employees is also caused by
differences in culture, language, caste, norms, and ethnic group [3].

Banking communications that are centered on customer satisfaction mostly depend on
how employees treat customers. Additionally, training, technical assistance, empowerment,
awards, recruitment, performance reviews, motivation, and personnel selection all affect how well
an employee performs. The perception of the employee also affects service quality on a global
scale. Five internal service orientation dimensions—employee training, employee service
performance, service, concept, development and positioning, organizational knowledge, and
customer service orientation—promote effective banking communication.

The interpersonal interaction with employees is successfully collaborated through
effective communication. The willingness of the individual to communicate affects interpersonal
communication. Interpersonal behaviors are increased by social ties, attentive awareness, and
commitment. Banking communication channels are upgraded and adjusted to fit the current
environment rather than being replaced. Individual communication styles and attitudes are
improved by technological innovation in the workplace. The office environment has improved
thanks to communication tools. The emergence of technology altered bank strategy for providing
banking services. Through high-quality service, they put both commercial and individual
consumers first. Bank implements marketing tactics to increase revenue, client retention, and
cross-sell ratios while improving the quality of their services. Similar to this, providing high-quality
services makes clients more loyal to the bank. Communication in the banking sector is now a
competitive advantage [4].

Review of Literature

Parallel consequences of globalization include greater competition and organizational
management growth. By utilizing cutting-edge communication technologies, current technology
has improved staff performance. Improved job satisfaction increases productivity, which is a direct
result of effective communication [5]. According to the Ishag Bhatti et al. (2021), employee
behavior toward customers plays a major role in banking communication that focuses on customer
happiness. Additionally, training, technical assistance, empowerment, awards, recruitment,
performance reviews, motivation, and personnel selection all affect how well an employee
performs. The perception of the employee also affects service quality on a global scale. Employee
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training, employee service performance, service, concept, development and positioning,
organizational knowledge, and customer service orientation are the five internal service
orientation elements that support efficient banking communication (Bennett &Kottasz, 2022).

The interaction between communication management and the banking system is known
as banking communication (Rai et al., 2019). Customer satisfaction and bank loyalty are created
by effective banking management communications. Financial institutions, such as banks, are urged
to strengthen banking communication management because it stimulates economic growth by
managing risks, keeping an eye on managers, assessing projects, mobilizing savings, and facilitating
transactions (Keyton et. al. 2013). The process of exchanging information, concepts, and know-
how between banks or with other organizations is known as banking communication.

The interpersonal interaction with employees is successfully collaborated through
effective communication. Banking communication channels are upgraded and adjusted to fit the
current environment rather than being replaced. Individual communication styles and attitudes
are improved by technological innovation in the workplace. The office environment has improved
thanks to communication tools. The emergence of technology altered bank strategy for providing
banking services. Through high-quality service, they put both commercial and individual
consumers first. Bank implements marketing tactics to increase revenue, client retention, and
cross-sell ratios while improving the quality of their services. Similar to this, providing high-quality
services makes clients more loyal to the bank. Communication in the banking sector is now a
competitive advantage. (Hoehle & Scornavacca, 2017) [6-7].

Effective employee communication promotes confidence in organizations, which
contributes to the success of corporate enterprises. The ideal method of communication is the
exchange of information between coworkers and supervisors. In general, communication
management upholds the relationship between employees and the organization. Additionally,
management is reluctant to use good communication, which is troublesome for the company
because it leads to a lack of data and shoddy action plans. One of the problems with most
managers is their weak communication skills. Losses to the organization are caused by their poor
communication (Power & Rienstra, 2020). Organizational goals, values, and objectives are created
through the communication process, which aids in the development of organizational strategies.
There is a good link between employees and communication (Smythe, 2016; Thomas et al., 2019).
Additionally, good communication strengthens the foundation of competent management,
improves coordination, and fosters productive interactions amongst employees [8].

The most important role in the system of introduction and distribution of new banking
products is played by communications, which are information contacts or means of
communicating about new products. The communication process can be viewed from the point
of view of the impact on certain groups: consumers, shareholders, participants in distribution
channels. For each of these groups, communications are carried out differently, as they are based
on different goals, but subordinate to the general goals of the bank.

Communications in a banking organization can be considered a developed network of
channels designed to collect, systematize and analyze information about the external
environment, as well as to transfer processed messages back to the external environment.
Communication systems serve as a means of integrating banking organizations with the external
environment. The study of communication networks in a bank makes it possible to analyze the
integrity of the system, its relationship with the environment, and susceptibility to innovation.

For the successful promotion of new products, it is necessary to conduct appropriate
marketing activities that will inform customers, including potential ones, about the emergence of
a new service and its benefits. The main ways to notify customers about new bank products are:
distribution of information letters (traditional and electronic) to the bank's customers;
making outgoing calls to bank customers through telemarketing;
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inviting customers from the street;

the use of outdoor advertising, which will be most effective in the area within walking distance
from bank branches;

use of advertising and printing materials (posters, posters, leaflets, etc.) for placement in bank
branches;

other promotional activities.

To introduce new banking products, the bank should develop a unified customer
communication policy that involves the interaction of the following elements: corporate image
strategy, product strategy, advertising, public relations, direct customer service.

In practice, banking organizations, including for the introduction and distribution of new
banking products, use the following communication channels:
liaising with local community organizations, clubs, churches, parents' committees, trade unions,
etc.;
organization in the premises of the bank during non-working hours of various events aimed at
establishing contacts between bank employees and the population of the region. Such events can
be exhibitions, concerts, film screenings about banking, tours of the bank;
advertising on street windows of bank offices;
provision of information about new banking services in the course of ordinary contacts with
customers, as well as in the distribution of monthly account statements, guarantee check cards,
etc.;
placing ads in local print media, as well as issuing special inserts advertising banking products;
use of information advertising stands at exhibitions, fairs, etc.

Various materials (reports, reports, instructions, extracts from constituent documents, leaflets,
booklets, etc.) facilitate the interaction of customers with the service organization, their
preparation is necessary for the impact to attract the attention of consumers.

Currently, many banks that have large branches widely use the cross-selling method as
part of the communication policy for promoting new products. Cross-selling is the offering of
related products to customers. At the same time, services can also be replaced, the consumption
stage of which is over, and the bank can present new ones to the client (cross-selling). Using such
a strategy allows you to increase profits and achieve certain advantages over competitors. One of
the main conditions for obtaining a positive result when using this method is the logic in
determining the product range, taking into account the needs and requests of the client. New
products should generate interest and attract customers and be part of a package of services that
can be offered for sale at any time. Thus, it is advisable to consider banking products as products
that have a certain novelty and have a certain level of utility that meets the requirements of
consumers.

There are various communication systems of the bank, including:

Online Banking: Customers can carry out banking transactions through the Internet Bank or mobile
application.

Auto Answer: Customers can receive information about their accounts and balance through a
voice auto answer.

Cashiers and ATMs: Customers can perform banking transactions such as depositing, withdrawing
cash and getting account statements through the bank's ATMs and cashiers.

Communication channels: customers can contact the bank via phone, email or chat on the mobile
app or on the bank's website.

The list of related and fungible services that the bank wants to offer to not yet attracted,
but significant customers, may include certain products that are not used by existing customers,
but they may become interested in the future. The use of such a strategy contributes to effective
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sales planning and the optimal use of the resources of the banking organization, as well as an
improved understanding of consumer expectations and market assessment.

Also an important aspect of cross-selling and cross-selling is the emergence of a
competitive advantage that appears after their implementation. Clients feel that their most
diverse needs in banking services and operations are satisfied in this banking organization. For
example, when a customer buys traveller's checks from a bank, they should also be offered the
provision of accident insurance services while traveling abroad.

The implementation of a communicative strategy of batch and cross-selling contributes to
the establishment of stable and long-term relationships with customers. At the same time, it
should be noted that the level of customer confidence in banking organizations must be
determined not only by the number of purchased products, but also by the quality of service, as
well as by the characteristics of the products themselves. The use of adequate information
systems is necessary for the development and implementation of communication strategies to
win and expand customer confidence. It is necessary to accumulate all information about clients
in bank offices: types of relations with bank branches, quantity and types of services consumed,
gualitative and quantitative turnover, main types of demand for banking services, etc. With this
information, you need to group files for each client segment and prepare a product package for
each client for subsequent cross-selling.

The world's leading banks are reviewing their strategies for introducing and promoting new
banking products in order to transform "traditional" branches into service centers that bring great
added value, offering sophisticated products and advice to customers based on the introduction
of the latest information technologies. Recently, remote distribution channels have become more
and more relevant.

Empirical Review on Banking Communication

An empirical review of banking communications was conducted to comprehend bankers'
experiences with global banking communication. According to Machin (2017), maintaining
organized records of data and information encourages knowledge management systems in
organizations. Furthermore, Shaikh (2014) discovered a correlation between increased efficiency
and higher service quality. In their study conducted in Europe, Vella et al. (2013) found that service
providers have started using web-based customer relationship management for marketing. It
emphasizes the importance of the bank regularly training managers in the use of the CRM system
[9]. Legal and security concerns bring to advancements in technology, service, and product quality;
businesses employ new technologies to satiate customers through tangibility, dependability,
empathy, assurance, and responsiveness, as well as proper management of liquid and credit. In
addition, communication, reciprocity, and empathy are the main elements to foster positive bank
and customer connections. A developing economy where the banking system needs to do a lot of
work to improve client relations and communication. Table 1 lists a few empirical research that
were carried out in various locations.
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Table 1: Assessments of Bankers' Banking Engagement

Researchers Study Method Results Recommendation
Scornavacca, E., & | Employee Regression Training and | Develop human
Hoehle (2017), | perceptions of | methods development resource capabilities
Germany corporate focus on improve  service

quality of service quality
Mohammadi Employees' Convenience Improve customer | Adoption of IT within a
(2015), Iran perspectives  on | sample satisfaction ~ and | company.
using IT-based | technique operational
banking services effectiveness
Vella, J., Caruana, | Relationship Design of | Internal marketing | A competitive
A., & Pitt, L. (2018), | marketing's effects | exploratory is lacking, which | advantage is created
Iran on customer | research makes the staff | by a proper link
loyalty and unhappy. between  marketing
competitive and client retention.
advantage
Employee opinions | Investigative factor | The e-learning | E-banking promotion
Yeo, R. K., & of the e-learning | analysis system service is | through the use of
Youssef, M. A. service's quality simple to use, | video content
(2010), Saudi user-friendly, delivery,  employee
offers quick access | contact, remote exam
to information, | administration, up-to-
and offers online | date materials, and
help and | self-learning
explanation.

Table 1 provides evidence that efficient communication and human resource management
are necessary for banking communication. E-banking is becoming a growing concern, banks should
emphasize client loyalty, preference, and choice in order to foster favorable customer
perceptions. Such habits have a major impact on the success of banking relationships.

Conceptual Framework

The knowledge from the research literature that informs the conceptual framework is
typically what directs the development of an effective framework model. The interaction between
the bank and the employees is shown in the framework's structural depiction. The character of
work performance at the workplace is directly impacted by the argumentation. Employee
productivity is increased by both good communication inside organizations and communication
itself [10].

The management and staff must communicate in order to play the communication
function effectively. By doing so, teamwork, motivation, competence, emotional boundaries, and
job quality are all improved, and a competitive edge is gained. If there is a breakdown in
organizational communication, organizational operations will be disrupted. Unbalanced
communication between staff members, managers, and subordinates increases the possibility of
a bad attitude throughout the entire organization. Therefore, the management department's
responsibility of effectively managing communication becomes challenging. However, once the
connection is established, it spreads internally and externally through word of mouth, a number
of recommendations in Figure 1.
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Figure 1: Conceptual basis

Overall banking communication is highlighted by the conceptual framework. Three latent
construct variables banking system, staff behavior, and core banking service facility management
are represented by the conceptual framework. Similar to other systems, the banking system
determines the strategy for competitive advantage through the management of financial services,
human resources, corporate influence, and organizational laws. Additionally, employee conduct
and banking communication are linked. Organizational culture, responsiveness, and
communication culture can all be used to gauge employee behavior. Similarly, e-banking
capabilities, organizational performance, and communication interactions can all be used to
manage core banking service facilities [11-12].

Conclusion

Human interaction was the first point for communication. In the workplace, communication
patterns have evolved from phone, email, and fax to instant messaging/chat, virtual words, social
networking sites, wikis, twitter, and blogs. Over time, these new forms of communication have
proven to be very efficient and helpful for transferring information from one location to another
and storing data and information. Modern technology has turned traditional communication
channels into electronic ones that support e-banking, which includes online banking, mobile
banking, and e-payment systems. Additionally, there is a connection between communication
management and the banking system in banking communication.

Customer satisfaction and bank loyalty are created by effective banking management
communications. Banking communication management is advocated by financial institutions like
banks because it promotes economic growth by managing risks, keeping an eye on managers,
assessing projects, mobilizing savings, and facilitating transactions. The same is true for good
communication, which fosters peace in the workplace, cooperation, managerial efficiency, job
satisfaction, public relations, increased productivity and cost savings, democratic management,
and the foundation for planning and decision-making. We draw the conclusion that managers
must recognize the value of communication skills in order to improve the efficiency of internal
communication between managers and employees. Therefore, successful management of e-
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banking encourages efficient operation of the organization, proper planning and coordination,
information interchange, and maintenance of human relationships. Therefore, managing
communication within banks should be a top priority for any bank and financial organization.
Mismanagement of communication causes organizations to become more stressed and
frustrated.
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AyraHbekoBa A.E.
Foinbimum ¥eTekwi: CembuHa K.

EKIHWI AEHTEAAET BAHKTEPAEN KOMMYHUKALIMA XOHE KOBA/IAPbl BACKAPY
YWENEPIHIH, TUIMALNIMH 3EPTTEY

AHpatna.  KonpaHylwbl, KeTkisywinep, My4geni Tapantap, MeHeIXMEHT,  KJ/IMeHT,
KbI3METKEPEepP KaHe AMPEKTOPAaP KEHEC apacbiHAaFbl KapblM-KaTbiHAC TUiMAI 6aHKTIK BannaHbIC
apKbiabl HblFaaabl. BaHK »KyMeci, KbI3METKEepAepAdiH MiHe3 - KY/Kbl KoHe Heri3ri OaHKTIK
KbiameTTepai 6Hackapy 6aHKTIK KOMMYHMKaUMA canacbiHAafbl TaxkipubeciHiH, apKacbiHAa
arcapaapbl. OkbITy, 6inimai Backapy, Toyekengepai 6ackapy, iWKi bakplnay »KaHe AepeKTep
Kayinci3airin 6ackapy »Kymenepi apKblibl 6aHKTIK GalnaHbIC YAbIMHbIH, TUIMAIAITIH apTTbipaabl.
NHTepHET-OaHKMHITI, MOBUAbAI OaHKUMHITI KOHe 3NEKTPOHAbIK Te/ieM HYMeCiH KamTUTbIH
INEKTPOHABIK BaHKUHT Kasipri yakblTTa 6alnaHbIC apHachl 3N1eKTPOHAbI BaHKKe alnHanfaH calblH
anfa Xolkyaa. CoHbIMeH KaTap, KeHce eHberi ywiH Kafa3z ¢dbopmanapbiHAH 3EKTPOHAbI
dopmanapsa aybiCy LWbIFbIHAAPALI YHEMALYTE KIHE KAMEHTTEPAIH KaHafaTTaHyblHa aKendi.

Byn 3epTrey GaHKMpnepaiH, Taxkipnbeci onapablH, KyMbICTa TUIMAI KapbiM-KaTblHAC Kacay
KabineTiHe Kanan acep eTeTiHIH aHe 0/1apAblH TaKblpbin Typasbl TYCiHir Kanan apTaTbiHbIH
Tanganabl. 3epTrey TakblpblObliH 04aH api TYCiHY YWiH KeH Kenemai KabUHETTIK LWOoAYAap MEeH THICTI
24ebueTTep Kyprisingi.

TyhiHai ce3pep: Herisri KapKblablK Kbl3ameTTep, DaHK »KyMeci, KbI3MeTKepaepaiH, MiHe3-KyaKbl
YKaHe KblameTKepaepaiH obbeKkTinepai kabbinaaybiH backapy
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UCCNEAOBAHUE 3ODEKTUBHOCTU KOMMYHUKALMW B BAHKAX: CACTEMATUYECKMIA
OB30P

AbcTpakT. OTHOWEHMA  MeXay KAMEeHTOM, MNOCTaBLWMKAMKM,  33aMHTEPEeCOBAHHbIMM
CTOPOHAMM, PYKOBOACTBOM, KAMEHTOM, COTPYAHWKAMW M COBETOM AMPEKTOPOB YKPEMAAOTCS
6narogapa addeKkTMBHOM OAHKOBCKOM KOMMYHUKaUMK. BaHKOBCKas cucTema, nosedeHue
COTPYAHMKOB M yrpaBieHNne OCHOBHbIMM BAHKOBCKMMM YCYyramm - BCe 3TO yay4llaeTca baarogaps
onbITy BaHKMpa B 06/1acT HAHKOBCKMX KOMMYHWKaUWI. bnarogaps obydeHuto, ynpasaeHuto
3HAHMAMMW, YMNPABAEHWUIO PUCKAMW, BHYTPEHHEMY KOHTPOAKD W CUCTEMaM YynpaBieHus
6e30MacHOCTbIO AaHHbIX DAaHKOBCKAs KOMMYHMKALMA NOBbILAET 3PPEKTUBHOCTb OpraHM3aLmm.
DNEKTPOHHbIN BAHKMHI, KOTOPbIA BK/OYAET B cebS MHTEPHET-OaHKMHI, MOBUABbHbIN BAHKUHT U
3N1EKTPOHHYIO NNATEKHYIO CUCTEMY, MPOABUIAETCA B HACTOALLEE BPEMA N0 Mepe NpeobpaszoBaHms
KaHana CBA3M B 3/1EKTPOHHbIM. Kpome Toro, nepexos, oT HymarkHbix $OPM K 3/1EKTPOHHbIM ANA
KaHLUENAPCKOro Tpyaa NpmBe K 3KOHOMWUKU CPEACTB U YA0BNETBOPEHHOCTM KMEHTOB.

B 3TOm MccnenoBaHWM aHaANM3MPYETCA, KaK OnbIT BaHKMPOB BAMAET Ha MX CMOCOBHOCTb
addeKkTMBHO 00WaTbca Ha paboTe M Kak MOBbILAETCA WX MNOHMMaHWe npegmeTa. [na
AanbHENWero NoHMMaHMa npegmMmeTa uccienoBaHmna 6biam nposeaeHbl 0bLWMpPHbIE KABUHETHbIE
0630pbl M COOTBETCTBYIOWAA NTEPATYPA.

KntoueBble cnoBa: OCHOBHble GWHAHCOBble ycayrn, GaHKOBCKaA CuUCTeMa, MNoBedeHue
COTPYAHWKOB W yNpasaeHne BOCNPUATUEM COTPYAHMKAMM OO BEKTOB.
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[MTPOPECCOHA/IBHOE OBPA3OBAHUE
1A MKOAEN CEPEEPSHOTO BO3PACTA
(+60)

LLapmnoe baxbIT Xannaposuy

LOKTOP Nefarormyeckmx, KaHamaaT TEXHUYECKUX Hayk, akaszemunk MAWVH, nHocTpaHHbIn
akagemmk PAEH, Anmatbl, KazaxcraH

OnnaH AncaHa Cepikkpl3bl

MarnctpaHT «/M06104 YnpasneHue IT npoektamm», AO MexayHapoAHbIM YHUBEPCUTET

MHOOPMALIMOHHBIX TeXHONOTMM, AMaTbl, KazaxcraH

AHHOMAUuA. B cTaTbe paccMaTpMBaeTCA MNepCrneKkTVBbI PAa3BUTUA OHNAANH-CEermMeHTa B
cucteme 0bpasoBaHNA — ana noaen «cepebpaHoro Bo3pactay». CornacHo KoHuenummn obyyeHuns
Ha NPOTAXKEHWMN BCEWN KM3HU, CMCTEMA NPOPeCcCMOHaNbHOrO 06pPa3oBaHMA AOMKHA OXBaTbIBATb
BCe BO3PACTHble KaTeropuu TPyAOoCNOCOOHOro HaceneHus, BKAOYAA NOAeN Tak Ha3blBaemMoro
"cepebpaHoro Bo3pacta". OgHaKo Ha camom Aene A0NA rpaykaaH ctaplue 45 neT, BOB/IeYEeHHbIX B
HenpepbiBHOE NpodeccnoHasbHoe obyyeHne, o4eHb Masa, MOCKO/IbKY CYLLECTBYHOLLAA CMCTEMA
He OTBEYAET MX KOHKPETHbIM MoTpebHocTAM. Mexay Tem, ANA MHOTMX NpeacTaBUTENER 3TOro
coumanbHOro coobulectsa NpPoAoKeHne obpaszoBaHMA, 0OHOBEHME 3HAHWUM, npuobpeTeHne
HOBOW KBanM®UKaUMM UAN CMEeumanbHOCTU CerofHs CTaHOBATCA LWAHCAMM COXPaHUTb cebAa Ha
HbICTPO MEHSAIOLWEMCA PbIHKE TPYAa M HECTAabUIbHOM "PbIHKE KU3HK".

Knwuesolie cnosa: npodeccmoHanbHoe o6pa3oBaHWe, coumanbHaa OOUHOCTb Noaen
"cepebpsaHoro Beka", obpasoBaTesibHble NOTPEBHOCTN M 06pa3oBaTe/IbHblE CTPATEMMMU NOMKMUbIX
nogen, "cepebpaHbin' pbIHOK Tpyda, obpa3oBaTesbHas MOJIMTMKA TOCYAapcTBa B MHTepecax
CTaplwero NoKONAeHMS.

Sharipov Bakhyt Zhapparovich — Doctor of Pedagogical Sciences, PhD
Candidate of Technical Sciences, Academician of MAIN, Foreign language
Academician of the Russian Academy of Natural Sciences,

Almaty, Kazakhstan,
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PROFESSIONAL EDUCATION FOR PEOPLE SILVER AGE (+60)

Annotation. The article discusses the prospects for the development of the online segment
in the education system - for people of the "silver age". According to the concept of lifelong
learning, the vocational education system should cover all age categories of the able-bodied
population, including people of the so-called "silver age". However, in fact, the proportion of
citizens over 45 years of age involved in continuous vocational training is very small, since the
existing system does not meet their specific needs. Meanwhile, for many representatives of this
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social community, continuing education, updating knowledge, acquiring a new qualification or
specialty today become chances to preserve themselves in the rapidly changing labor market and
unstable "life market".

The purpose of the research undertaken by the article is to identify the opportunities and
barriers for people of the "silver age" to receive vocational education, taking into account the
positions of all its key actors — the older generation of our country, the state, employers and
educational organizations.

Method and methodology. The work was based on the methodological framework of three
theories: continuing education, the "third age" and social community. Empirical material was
collected by analyzing educational and demographic statistics (for 2018-2022) devoted to the
problems of the "silver" labor market; secondary analysis of sociological data.

Keywords: vocational education, the social community of people of the "silver age", the
educational needs and educational strategies of older people, the "silver" labor market, the
educational policy of the state in the interests of the older generation.

BctynneHune

Ntogn  "TpeTbero Bo3pacTa' peako nonagalT B OKYyC MccnedoBaHWM B obnactu
npodeccrmoHanbHoro obpasosaHmA. Yalle BCero aTo paccMaTpuBaeTcA B CBA3WM ¢ npobaemamu
Bblbopa npodeccun n camoonpeneneHma monoaexu. CpeaHuit BO3pacT, Kak NpPaBuao, CAYKUT
BepXHeW rpaHuLen, onpeaenatoleit "Bo3pactHoe" namepeHune npodpeccmoHanbHON NOArOTOBKM.
Mexay Tem Tpuagda 'TpeTuin Bo3pacT — npodeccus — obpas3oBaHMe" OTKPLIBAET HOBbIE
BO3MOMHOCTM He TONIbKO [ANA COUMaNbHbIX HayK, HO W AnAa 06pa3oBaTeNbHOM MPAKTUKM.
MoayYepKkHeM, YTO peyb MAaeT o npodeccroHanbHOM 06pa3oBaHWMK NpeAcTaBUTeNel CTaplwero
MNOKONEHMA, ANA KOTOPbIX MOJlyYeHWe HOBbIX 3HAaHWM M HABLIKOB CErofHA ABNAETCA cTpaTerven
coxpaHeHua ceba Ha pbIHKe TPYAa M "pbIHKE Kn3Hu".

OTNpaBHOM TOYKOM MCCNeA0BaHMA NOCAYKMAA TMNOTE3A O TOM, YTO NOXKUAbIE NIOAN UMEIOT
ocobble NoTpebHOCTW, cBA3aHHble C NPOGECCUOHANbHOW MOATOTOBKOM, M BO3MOMKHOCTM WX
YZOBNIETBOPEHMNA B YCNOBUAX, CO3AaHHbIX FOCY/1apCTBEHHbIM ynpasaeHnemM, 06pa3oBaTelbHbIMM
opraHusaumamm 1 pabotoaatenamu.

Llenbto nccnenoBaHus, NpeanpuHATOro B CTaTbe, ABNAETCA BbIABAEHME BO3MOMXKHOCTEN U
bapbepos ans nogen "cepebpaHoro so3pacta’ B NoaydYeHnn npodeccmoHanbHoOro obpasoBaHms
C Y4eTOM TMO3ULMIA BCEX €ro KAK4YEBbIX YYAaCTHMKOB — CTApLUEro MOKO/MIEHWA Hallel CTpaHbl,
rocyZapcTaa, paboTtogatenei n obpasoBaTe/ibHbIX OpraHM3auunii.

MeTononorns 1 metoamka. PaboTta bbina ocHOBaHa Ha MeToaoa0rMyeckon Hase Tpex
TEOpUI: HenpepbiBHOro obpas3oBaHus, "TpeTbero Bo3pacta’ M coumanbHoOM 0b6LHOCTK.
Imnmpunyecknin matepunan 6oin cobpaH nytem aHanmsa obpaszoBaTesibHOM U Aemorpaduyeckon
CTaTUCTUKKM (3a 2018-2022 roabl), nocealleHHOM npobnemam 'cepebpsiHoro" pbiHKa TPyaa;
BTOPWUYHOIO aHaIM3a COLMONOTMYECKMX AaHHbIX.

[na AOCTUKEHMA NOCTAB/EHHON Liean HeobXoAMMO PeLnTb Caeaytolme 3a4a4n:

1. WM3yunTb 0COBEHHOCTM COLMANbHO-IMYHOCTHOTO camoonpedeneHna aoaen "cepebpaHoro
BO3pacTa' B KPW3MCHbIA Nepuos BbiIXOoAa Ha MEHCUMI0 Ha OCHOBAHWM aHaiM3a ColUManbHO-
aemorpadmyeckon aMTepaTtypbl, Tak¥e NPoBeCcTU aHanmi3 paboT, NocBALLEHHbIX 06pa3oBaHMIO
noaen "cepebpaHoro Bo3pacta’.

2. Onpefenntb NepcneKkTMBbl Pas3BUTMA NpodeccMoHanbHOro obpasosBaHuna ntoaen "cepebpsaHoro
BO3pacTa"

3. Pa3paboTaTtb 1 peann3oBaTb MOAENb CUCTEMbI 0OPA30BaHMA NtOAEN NEHCMOHHOTO BO3PACTa Kak
daKTOopa MX COLMaNbHO-NTMYHOCTHOrO CaMoonpeaeneHus.
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CUTYaUMOHHBIN aHanus

KoHuenuma "TpeTbero Bo3pacta’ — 3TO COBOKYMHOCTb MAEM, B3rNa408B, TEOPETUUYECKMX
OCHOB, ODBACHAIOWIMX OCOBEHHOCTU XKU3HM MOKUAbIX AtoAen. Teopua coumanbHOM OBLHOCTM
no3BoJiIAeT NpoaHanM3mpoBsaTb "cepebpsHoe" npodeccnoHanbHoe obpasoBaHMe Kak OAHY M3
obueobpasyoumx YepT Atoaen "Tpetbero Bospacta”, yBUAETb eANHCTBO MX 06pa3oBaTe/IbHbIX
noTpebHOCTEN M CTpaTerni, BbisBUTL cneundmky obpaszoBaTeibHOro KanuTana.

OcobeHHO B BbICOKOPA3BUTLIX CTPaHax MMpa, r4ae 3Ta rpynna HaceneHns oYeHb XOPOLO
dunHaHcoBO obecrneyeHa W BbICTYNAeT aKTMBHLIM YYAaCTHMKOM MOTPEObUTENbCKOrO  PbIHKA.
MoxKunnblie Noan BHOCAT BCe HONbLINIM BKNAA B rN10HaNbHYIO U PErMOHA/IbHYIO 3KOHOMMKKY. Ob6bem
cepebpAHON IKOHOMMKM Ha AyLLY HAaCeNeHUs A0CTUraeT CBOEro MakCMMabHOro 3HaveHus 8 CLUA,
bonee yem B YeTbipe pasa Npesbillaa cpeaHeeBponencKkuii nokasartens (puc. 1). Cambie BbiCOKMe
TEMMbI POCTa 3KOHOMMKM cepebpa Ha AyLlwy HaceneHua 50+ NporHo3unpytoTcs B A3nu.

Forecast dynamics of the silver economy percapita 50+ by global
regions (thousands of dollars)

120
100

80

6

4

| i. N
, An_ EE_ HN_ HB

2015\y. 2016 y. 20201y. 2025. 2032y. 2035y.

o

o

o

B CLWA mEspona A3una

PucyHok 1. MporHos gMHaMunKM cepebpsaHom SKOHOMUKM. [4]

KpynHenwas u Hambonee passutad cepebpaHas 3SKOHOMMKa Oblna co3fgaHa B
CoeamHeHHbIX LLTaTax, Ha 4010 KOTOPbIX MPUXOAMTCA YyTb MEHEee MO0BUHbI ee MMUPOBOro
obbema, a 1019 cepebpAaHO SIKOHOMMKM B co3aanHunn BBI cTpaHbl yBennumnnach Ao 42%. Okono
23% 3aHATOro HaceNeHua B CTpaHe nepeLlarHyiv Bo3pacTHoM pybex B 55 neT, a B BO3pacTHOM
rpynne 60+ X TPyA0BYO AeATENbHOCTb NPOAOKAOT 53%.

CocToAHME W NepcneKkTMBbl pa3BuUTUA npodeccmoHanbHoro obpasoBaHMA  No4en
"cepebpaHoro Bo3pacTa" B KazaxcTtaHe

CerofiHA NeHCMOHEPbI ABNAOTCA OONBLION COLMANbHOM TPYNMNOM, HOCUTENAMM 3HAHUI U
OMbITa, BHOCALLMMM 3HAYUTENBHBIN BKNAA, B OOLLMIA MHTENNEKTYaNbHbIN NOTEHLMAN U COLUMANBHO-
9KOHOMMYecKkoe pa3suTne Pecnybankm KasaxctaH. B Hawem rocymapctse npaBa M MHTEPECHI
NOXWUAbIX TPaXKAaH PeryanpyroTca B pamkax 3akoHoB Pecnybamkum KasaxctaH "O neHCMOHHOM
obecneyeHnn B Pecnybnnke KasaxctaH", "O rocyaapCTBEHHON aApecHOM coumanbHOM nomowm",
"O cneumanbHbIX coUmanbHbIX yeayrax", noctaHosAeHWI MNpasuTenscTBa Pecnybamkmn KasaxctaH 1
NPWMKa3bl LEHTPaNbHbIX OPraHOB WCMONHWUTENbHOM BAacTU. B CBA3M C aKTUBHbLIM PA3BUTMEM
MeaMLMHbBI BCE CTPaHbl MMPa HEN3HEKHO NpeBpaLLatoTca B rocy4apcTBa "TpeTbero Bo3pacra’’, 4o
bopmMMpyeT KOMMNAEKC HOBbIX, paHee HeuccneaoBaHHbIX Npobnem, Kak couManbHbiX, TaK W

9KOHOMUNYECKUX.
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Ha gaHHbIM MOMeHT B KasaxcTaHe 06pa3 CTapocTu NepexkMBaeT UAE0N0rMYEeCKUI KpU3nC.
3TO CBA3AHO C TeMm, YTO 3aTAHYBLWIMIMCA nepexod K WHAYCTpManbHOMy obuiectsy W
ypbaHM3nMpoBaHHOMY TUMY Ky/bTypbl elle He 3aBepuweH. CoBeTckMi o0b6pa3 CTapocTu Kak
3aC/Y)KEHHOro TPYyAoM '"MoYeTHOro oTAapixa" cTpadaeT OT YMNPOLEHMA €ero CMbIC/I0BOro
BbIpaxkeHusa. B ycnosumax coumanbHbix npeobpasosaHmnin 1990-x roqoB NoKuble NoAM OKa3aanch
npeaocTaBneHbl camum cebe, a BCTPEYM C NOAPACTAIOLMM MOKONEHMEM 3aBUCAT OT XKeNaHus,
BPEMEHM U BO3MOMHOCTEM MoJsioablX. OMbIT W KUTENCKAs MyApOCTb YenoBeKa "TPeTbero
BO3pacTa' MOJb3yOTCA HM3KMM CMPOCOM M3-3a ocnabsieHMa coumanbHOro cratyca nepeq,
noApacTatoliMm nokoneHnem. Kpome TOro, moxKuable Noan ABAAKOTCA OCOOEHHO YA3BUMbIM
06LLeCTBOM AN TEXHUYECKOrO Nporpecca, YTo elle 6onblie OTAANAET UX OT MONIOAEKHOM Fpynnbl.
B KasaxcTaHe, cOrfiacHO CTaTUCTUYECKUM AaHHbIM 3a TpeTui kBapTan 2021 roaa, YNCAEHHOCTb
6e3paboTHbIX Cpeam 1L, NpeaneHCMOHHOro Bo3pacTa (55-64 roaa) coctasuna 55291 yenosek nnm
12,3% ot obuiero yncna 6e3paboTHbIX (cm. Tabanuy 1).

HasBaHue nHgukatopa Becb

oba
KonunyectBo 6e3paboTHbIX nona MYSKUYMHBI | MEHLNHbI

YucneHHocTb 6e3paboTHbIX

npeaneHCcMOHHOro Bo3pacTa 450753 204067 246686
(55-64 neT), yen.

Hons 6e3paboTHbIX

npeaneHcMoHHOro BO3pacTa, 12,3 13,2 11,5

%

Tabnunua 1. daHHble o 6e3paboTuue cpeam nuu, NnpeaneHCMOHHOTo BO3pacTa
Pecnybamnkm KasaxctaH

Bo-nepBblx, 55-neTHue noaM, cepbe3Ho 0OECNOKOeHbl CBOMM MPEANeHCUMOHHbIM U
MNEHCMOHHbIM OyayLWMM M B OTBET pa3pabaTbiBatoT MOBEAEHYECKME CTPATernu, CHUNKaoLLne
Pa3/INYHbIe PUCKU. BO-BTOPbLIX, B YC/NOBMAX IKOHOMMYECKOrO Cnaja npeacTaBUTeNnn CTaplien
BO3PACTHOM KaTeropmm, eCTECTBEHHO, Oy1yT CTPEMMUTLCA OCTAaTbCA Ha PbIHKE TpyAa, pa3pabaTbiBas
KOHKpeTHble obpa3oBaTenbHble N TPYAOBblE CTPATErMK B BO3pacTe Kak Hanbonee adpPpeKTUBHbIM
cnocob coxpaHuTb cebs B cdhepe 3aHATOCTU. B cBA3M C 3TUM HeobXoAMMO paccmaTpuBaTb
npoueccsl, npoucxoddauime B "cepebpsHom" coobLecTse 1 NMOKOJIEHMN B TECHOM B3aMMOCBA3M.
3TO KacaeTca M BONPOCOB NpodeccMoHanbHOro obpasoBaHMa NOXKUAbIX Atoaen. O4eBUAHO, YTO
Hay4yHble W ApyrMe 3HaHMA He MoryT BbiTb Lenbio obpasosaHma B "CepebpsaHom yHMBepcuTeTe",
MOCKO/IbKY MOMWAble NOAM Neperpy)KeHbl 3HaHMAMM, B OCHOBHOM YCTapeBLIMMU U
H6ecrnonesHbiMW, OT KOTOPbIX PasyMHee WM30aBUTbCA, YemM MNOMNOAHATb WMX. OAHOM W3 Lenen
""cepebpsaHoro obpasoBaHus" ABNAGTCA USMEHEHME BEKTOPa PENPOAYKTUBHOIO 06pa3oBaHma (He
OT CTapLIMX NMOKONAEHUIA K MAAALWNM, @ HA06OPOT - OT MNAALLIMX K CTAPLWIMM), a TaKKe nepexoa K
TBOpYECKOMY 0bpa3oBaHMio. Kak 3TO HWM CTPaHHO, HO TBOp4YecKasa GyHKUMA Ntoaen "TpeTbero
BO3pacTa' He TONbKO He ocnabeBaeT, HO WM WMMeeT TeHAEHUMI K YCUAEHWUIO: 4YeNoBeK
0ocBOOOXAaeTcs OT rHeTa M AaBaeHuAa OTBETCTBEHHOCTM B paboTe, packpenoulaeTca, 6yKBasibHO
nepepoXKaaeTca ANa TBOPYECTBa. B CBA3M C 3TMMM LENAMM, a TaKKe MCXoas M3 aHanm3a oblien
cuTyaumum B cTpaHe, CepebpAHbll  YHUBEPCUTET [O/BKEH B 3HAYMTE/IbHOW  CTEMEeHU
COCPeaoTOUNTLCA Ha CaMOPUHAHCMPOBAHMK (BKAtOYaA OOLLECTBEHHble U HGAaroTBOpPUTE/bHbIE
GOHAbI, CTPAaxXOBOW M MEHCUOHHbIN BU3HEC), a TaKKe NosaraTbCsa Ha MCMNONb30BaHME TEXHUYECKMNX
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Cpeacts, WMHOPACTPYKTYpbl M MOMELWEHUI,  CyllecTBytoWMX obpasosaTesbHble  1/Man
MeauLUMHCKMe opraHm3aumn. MnaTta 3a "cepebpsaHoe obpasoBaHMe" HensbexHa, HO B onnarty
06pa3oBaHMA [0/IKHbI BKAOYATLCA HE TONbKO CaMM y4yallmecd, HO M obLWecTBO, B YaCTHOCTM
PeNUTNO3HbIe OpraHM3auunm, 1 rocyaapcTso (MeHcMoHHbIn doHa, Cnyxba coumanbHOM 3almThI,
MUWHUCTEPCTBO HayKM U Bbiclero obpasosaHma Pecnybimkm KasaxctaH v ero TepputopuanbHble
noApaszeneHusa), a TakKe YyacTHble 61aroTBOpUTEbHbIE GOHADI.

MepcneKkTBbI MPOAYKTUBHOIO PAa3BUTUA CUCTEMbI AOMNOSHUTENBHOTO NPOGECCUOHANIbHOMO
obpa3oBaHMA CBA3aHbl C OPWEHTALIMEN Ha HOBble cekTopa "cepebpsHoro" pbiHKa Tpyda, 4To
obecneynt A0OCTOMHOE MCMNO/b30BaHMe 0Opa3oBaTeNbHOrO KanuTana aogen 'cepebpsaHoro"
BO3pacTa. B 3TOM CBA3MN MHTEPECHbI UCCIeA0BaHMA, MOCBALLEHHbIE MPOrHO3MPOBAHMIO NMOABAEHMA
HOBbIX npodeccnin ana 3TOM T[Pynnbl rpaxkaaH. WTak, B pamkax MnpoeKkTa OTKPbITON
obpa3oBaTeNlbHOM CUCTEMbI  ANA TrpaxkaaH cepebpAHOro Bo3pacTta onpefesieHbl HOBble
npodeccunu, KoTopble ByAyT akTUBHO pa3BMBaTbca B Hamxanwme 10-15 net ana "cepebpsaHoro”
coobuiecTsa (puc. 2).

Karanor nomyasipHbIX IHoaroroBka y4yeoHo-
a =
Onpoc sozeit KypcoB METOAMYECKOro i
MaTepHaJa ISl Kypea
Iloaroroska
2 O030p KypcoB A TecTupoBaHue Kypca 2
HHCTPYKTOPOB
IIpe3enTanus Kypca B CornacoBanue
3 p st Kyp . IpoBeaenue Kypcos S
aKuMaTe pacnucaHus 3aHATHR
IIposenenne
posei Bpyuenne
4 Pa3InYHbIX
cepTU(PHUKATOB
MepONpUATHH

PucyHoK 2. Cxema "CepebpaHoro npodeccMoHabHoro obpasosaHma "

Ha Haw B3rnsa, akTyaNbHOCTb TaKMX MEXAMCUMNAMHAPHbBIX WUCCNeAOoBaHUA U UX

NpakTUYecKkasa 3Ha4YMMOCTb o4eBUAHbI. OHM OCHOBAHbI Ha 34PAaBOM CMbICAE, KOTOPbIA NO3BONAET
coyetaTb GaKTOp OrpaHWYeHHOW pecypcHol 6asbl  "cepebpaHoro" npodeccrmoHanbHOro
obpasoBaHMA C TpeboBaHMEM CO3AaHWA [AOCTOMHbLIX YCNOBWMA Tpyda W yAOBNETBOPEHMA
obpaszoBaTebHbIX U APYrnX NOTPEOHOCTEN CTapLLIEro NOKONEeHUS.
Pa3paboTaHHbIM NOPTaa - KOMMAEKCHOE pelLleHne HTerpupytoLime 40CTynHble 0bpa3oBaTesibHble
pecypcbl pernoHa BOKPYr UndpoBoro npoduas yyalwerocs. Takoh noAxof KpaTHO MOBbILIAET
BOB/IEYEHHOCTb Y4alUMXCA B CUCTEMY AOMNOJAHUTENBHOrO 00Pa30BaHMA M NO3BONSET 3HAYNUTEIbHO
YBE/IMYUTL MOKa3aTe/NM CBA3AHHbIX C OXBAaTOM CUCTEMOWM AOMONHUTENbHOro 0b6pa3oBaHMA
(puc. 3).
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PucyHok 3. ®opma asTopusaumm n npodainn nonblosaTens

MpoeKT ABNSETCA MOTeHUMaNbHO cUCcTeMoobpasytolmMm, MOCKOMbKY obecneynsaet
BCTPaMBaHMWE YHMBEPCUTETOB B eAMHYI WMHOPACTPYKTYPY HAYYHOTO M TEXHONOTMYECKOro
Pa3BMTMA KaZpPOBOro mnoTeHUMana pervoHa. [ns M3MEHEeHUA CTPYKTYpbl YMNpaBieHUAa M
coAepKaHusa A0NONAHUTENbHOrO 0bpa3oBaHMA NAaTGOPMEHHOE pelleHne BHeApseTcs AN BCex
YYaCTHUKOB cUCTeMbl. [lna Kaxkaoh W3 KaTeropui BblAenseTca caeaytowmnin  GyHKUMOoHanN
NoBbILLEHMA 3PPEKTUBHOCTU:
Noan "cepebpsHoro"” Bo3pacTa
BO3MOKHOCTb NepeKkBanMdnuUMpPoBaTLCA M NPenoaaBaTb B AaHHOW 06pa30BaTebHOM CUCTEME;
[ocTtyn K yaganeHHomy o6pa3oBaTelbHOMY KOHTEHTY, B TOM YMUCAE B ANCTAaHUMOHHOM dopMaTe;
OHNalH perncTpaums Ha MeponpuATUA U NPOEKTbI MO NPUHUMMNY eAMHOTO OKHA, a TaKKe y4yacTue
BMECTe C Y1eHaMM1 CEMbU;
Mcmxonornyeckan NoAAepKKa Ha OCHOBE ODLLEHWNA 1 BbICTPAMBAHUS APYKECTBEHHOMN CBA3M;

CnywaTenn 6narofapa CUCTeMe CTAaHOBATCA [epsKaTeNamu ynpasieHUs CUCTEMOW
[OMNONHUTENbHOTO  06pa3oBaHMA. MopTan NO3BONSAET  aBTOMATMYECKM BbIOMpPaTh
npodeccMoHaNbHble TPAEKTOPUM, MPOXOAUTb OOyYyeHMe, 3anucbiBaTbCA Ha MeponpuaTus,
pPeKOMeHA0BaTbL cooblecTBa No MHTepecy, cooblwaTte o AeduumTax obpasoBaHMA W AenaTb
3aABKM Ha HeJocCTatowme pecypcbl. bnarogapa nnatdopme  MOMAHOCTbIO — MeHAeTcA
nHbopmaLmMoHHana paboTa. Yyalmmen He TpebyeTcs A0ATUIA MOUCK NO BCeM pecypcam H6a3 AaHHbIX
- MHPOPMaLMA caMa MOCTynaeT B ANYHbIM Npodunb Bnarofapa ero KapTe MHTEPEecoB U KapTe
KomneTeHuMi. Bce obpasoBaTenbHble Nporpammbl BY308 CTaHOBATCA BUAMMbBIMM ONA KaXKAOTO
y4alerocsa B pexxmme OHNAMH B UHANBMAYANbHON KOHOUTYpaL MK,
YypexaeHna 4onoNHUTeNbHOro 06pa3oBaHua
YnpasneHne MHOMBUAYyaNM3aumMen AONOAHUTENbHOrO 06pPa3oBaHMA A4 KaXKAoro y4yallerocs B
COOTBETCTBMM C KAPTOM KOMMNETEHUMIA;
MOHWTOPMHT BOBNIEYEHHOCTM\HE BOB/IEYEHHOCTM YYALLMXCA B LONONHUTENIbHOrO 06Pa3oBaHueE;
3anyck cobcTBeHHbIX 06pa3oBaTeibHbIX MPOrPamMm W MPOEKTOB MO pe3y/bTaTaM MOHUTOPMHIA
MHTEPECOB 1 NPUOPUTETOB YHALLMXCA;

OpraHbl ynpaBneHuna obpasoBaHmem
BbifagneHne aeduumToB B cucTteme o06pa3oBaTesibHbIX MPOrPamMmM W TPAEKTOPUI, WMCMO/b3yA
MHCTPYMEHTbI MOHUTOPWHIA;
Passutne UMbPOBOro noprana Kak MHTErpaTtopa BCEX YYACTHUMKOB CUCTEMbI AOMONHUTENBHOIO
obpa3oBaHus;
MoBbIWEHNE KayecTBa YMNPaBNeHWA B CUCTEMe [AOMNOJNHUTEeNbHOro 06pa3oBaHMA 3a cyeT
BHEAPEHMA MHCTPYMEHTOB MOHUTOPUWHTA B pea/ibHOM BpeMeHUu;

OpraHbl ynpasneHua obpasoBaHem bnarogapa nnathopme BUAAT HE TONbKO NepedyeHb
3apEerncTpPMpPOBaHHbIX B CUCTEME OPraHM3auMin, HO M AKTMBHOCTb MO KaKAOMY Y4Yallemycs,
KOMM/IEKCHYIO KapTy Pa3BUTUSA KOMMETEHUMIM yYallMxca B pa3pes3e perMoHoB. MOHUTOPUHT Mo
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[AHHbIM  aKTMBHOCTAM MO3BONAET  BbIABAATL  AedUUMTbI B CUCTEME  AO0MNO/IHUTENbHOro
0bpa3oBaHMA U NPUHUMATb YNpaBAeHYECKNE peLleHns.

3aKkntoveHve

Yto KacaeTcs obcyxaaemol npobnembl, TO CYWECTBYIOT MNPOTUBOPEYMA MENKIY
No3nUMAMKU TPEX AEeWCTBylOWMX nul, — paboTogatenen, noaen "cepebpsHoro" Bo3pacta U
rOCyZapCTBEHHbIX YYPEKAEHNI, peannsyolmx obpasosaTeibHble NPOrpaMmbl 1A B3POCAbIX. Y
paboToaaTteneit HeT 3anpoca Ha COTPYAHMKOB CTaplle yKazaHHOro so3pacta. OHW BbIHYXKAEHbI
noJ AaBneHMeM 3aKOHOB COAEPKATb MM HAHMMATb MX, HO CTapatoTcA M3beraTb 3TOro, HAaCKObKO
3T0 BO3MOHO. COOTBETCTBEHHO, paboToAaTenn, KOTOpble He 3aMHTepPecoBaHbl B BO3PACTHbIX
COTPYAHMKAX, He y4yacTBYOT B GOPMMPOBaHWM TpeboBaHWIM K KayecTBy NpodpeccuoHanbHOro
obpas3oBaHMA O/1A CTaplero MOKoAeHuA. [OoCyAapCTBEHHblE  yUYPEeXAEHMA  3aKPbIBAOT
npodeccMoHanbHYO MNOATOTOBKY MOMWALIX /OAEN AONA Y3KOTO CEermMeHTa pbiHKa Tpyda —
HW3KOOMAYMBAEMBIX M HMU3KOKBANMULMPOBAHHBIX paboumx mecT. Kpome Toro, AeATeNbHOCTb
3TUX CTPYKTYP CTPOro OrpaHnyeHa Heboblmnm 06beMOM GUHAHCUPOBAHMSA U HanpaBaeHa TO/IbKO
Ha npeaneHcMoHepoB U Oe3paboTHbIX. YTO KacaeTcA camux KasaxcTaHues 'cepebpaHoro”
BO3pacTa, TO WMx 0bOpa3oBaTeNbHbI KanuTan, obpa3oBaTenbHble MNOTPEOHOCTM W CTpaTernu
MNPAKTUYECKMN HE M3YYaIOTCA U HE YYUTbIBAOTCA NP pa3paboTKe NOAUTUKM COAENCTBMUA 3aHATOCTL.

Takum 06pasom, peanbHOCTb AOCTUKEHWA CTPATErMYECKON LLean rocyaapcTaa Bceobulero
6narococToAHnA — obecneyeHns AOCTOMHbIX YCNOBUI KU3HWU ONA CTAPLUEro NMOKOEHMA, B TOM
yucne nyTem MNpPeaoCTaBAeHMA BO3MOMNKHOCTEM [ANA  MNPOAO/KEHMA NPOPEeCcCMOHaNbHOro
obpas3oBaHMA U paboTbl, CTaBMTCA NO4 COMHEHME.
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[TPOEKTUPOBAHME MNATOOPMbI /1A
CO3LAHWNA CMAPT YHEBHVKA
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AHHOMAUUA. BAWAHMSA 4YenoBEYEeCKOTOo KanuTana HeAoCTaTOYHO A1A  Pa3BUTMA
coBpemeHHoro obpasoBaHua. HeobxoaMmMo M3MeHUTb 06pa3oBaTeNbHYO cpeay, a He MpPocTo
yBeMUNTb 0bbem 00pa3oBaHMA TPY/AOBbLIX PECYpPCcOB, CaMo coAepkaHue obpas3oBaHMdA, ero
MEeTO/bl, MHCTPYMEHTbI U cpeapl A0/KHbI KaYeCTBEHHO WM3MEHWUTbCS, HeobxoauMm BCeobLIM
nepexoa K MHTeNNeKTyanbHOMy 06pa3oBaHMIO.

B cTaTbe 3aTparMBaeTcs BOMPOC AOCTMXEHMA Tpebyemoro ypoBHS KayecTBa BbICLIErO
obpa3oBaHMA, OTBeYalollero MOoTPeObHOCTAM pbliHKa TpyAa, 3aJad4amM  WMHAYCTpUanbHO-
MHHOBALMOHHOTO Pa3BMTMA CTPAHbl M COOTBETCTBYIOLLErO NYYLLIMM MEXKAYHAPOAHbIM MPaKTUKaM
B 061acTn 0bpas3oBaHMA. B CBA3M C NOCTaBAEHHbIMW 334a4amu, HEOOXOAMMO CO3/aTb HOBbIE
y4ebHMKKM, oTBeYatoLmMe TpeboBaHNAM COBPEMEHHOW SKOHOMMKM!.

Kntoyesvie cnoea: anekTpoHHoe obydyeHue, UHTENNEKTya/ibHble TeXHO0rMK 0bydeHus,
LMPOBOIM y4EeBHMK, MHCTPYMEHTbI /19 COBMECTHOM paboTbl, smart-y4ebHuK.
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DESIGNING A PLATFORM FOR CREATING A SMART BOOK

Annotation. The influence of human capital is not enough for the development of modern
education. It is necessary to change the educational environment, and not just increase the
volume of education of labor resources, the very content of education, its methods, tools and
environments must change qualitatively, a universal transition to intellectual education is
necessary.

The article touches upon the issue of achieving the required level of quality of higher
education that meets the needs of the labor market, the tasks of industrial and innovative
development of the country and corresponds to the best international practices in the field of
education. In connection with the tasks set, it is necessary to create new textbooks that meet the
requirements of the modern economy.

Keywords: e-learning, intelligent learning technologies, digital e-textbook, collaborative
tools, smart-books.
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BeeaeHue

XX| Bek — 3TO BeK, Korga MHPOPMALMOHHbIE TEXHONOTMMM CTAHOBATCA HEOTbEMJIEMOMN
YacTbt0 KM3HEHHOro MPOCTPaHCTBA 4YenoBeKa. CerogHA Mbl MOMXEeM C YBEPEHHOCTbIO
KOHCTATMpPOBaTb GaKT CylLleCTBOBAHWA HOBOro UMGPOBOro MOKONEHMA NtoAeN, ANA KOTOopbIX
MOobunbHble TenedoHbl, KOMMNbIOTEPbI M MHTEPHET ABNAIOTCA TaKMMMK Ke eCTeCTBEHHbIMM
3N1EMEHTaMM UX XM3HEHHOrO NPOCTPAHCTBA, KaK Npupoaa 1 obuLecTso. Pa3Bute sneKTpOHHOro
oby4yeHMA Ha OCHOBE OPraHWM3aUMOHHbIX, TEXHOIOTMYECKMX, HOPMATMBHbIX, MPOrPamMMHbIX,
TEXHUYECKMX U MHPOPMALMOHHbBIX PECYPCOB OCYLLECTBNAETCA Ha OCHOBE M3y4YeHMA MEeTOA0B U
CpeacTB MNOBbIWEHWA MHTENNEeKTyannsaumm. B ocHoBe npoBoAMMOM paboTbl NEXMT aBTOPCKanA
KOHUENUMA pPa3BUTMA MHCTPYMEHTA A8 COBMECTHOM paboTbl, KOTOPas MOMKET CAYXKUTb
nnaTdopPMon 3HaHNIM Ans coobllecTBa npenoaaBaTenel, rae YneHsl coobllectsa MoryT paboTaTb
BMeCTe Haj, KHUramu. MIcnonb3oBaHWE MHCTPYMEHTOB A1 COBMECTHOM paboTbl XapaKkTepmn3yeTcs
HEKOTOPbIMK  3n1eMeHTaMK,  dyHAAMeHTaNbHbIMM - ANA  coobwecTBa MNPAKTUMKOB, BK/IKOYas
NPUCYTCTBME B MHTEpHeTe, pasHoobpasve  B3aMMOZENCTBUM,  oblleHWe,  ydacTue,
COOTBETCTBYIOLMI KOHTEHT N OTHOLWEHUS ¢ Bonee LWMPOKOM NpeaMeTHON 0061acTbio MHTEPECOB.
MHCTPYyMEeHTbl ANA COBMECTHOM paboTbl MOTYT MCMONb30BaTbCA ANA obneryeHMa COBMECTHOM
PaboTbl Ha4, KHUTOW, yNYYLWMTb B3aMMOAENCTBME C APYrMMM NpenoaaBaTenamm, obnerymts obmeH
N pacnpocTpaHeHue 3HaHU N nHbopmaumm cpeam npenogasatenen [1].

CosfaHue HOBOro yvyebHWKA — C/AOXKHaAA 3adadva, Tpebyrowaa rnybokux n oBWMPHBIX
3HaHWMI B KAXOOM KOHKpeTHoW oTpacau. [na 3toro Tpebyetcs 6ONbWON  KONNEKTUB
npodeccMoHanbHbIX aBTOPOB, COCTOAWMI He TONbKO W3 NpeacTaBuTener By30B, HO W
pabotonatenen. Mpeanaraerca MNOAOWTM K 3TOMY BOMPOCY MHbIMK, YemM TPaAMLMOHHbLIMM
cnocobamu.

BakHO 3HaTb, 4to CrpaTermsa «KasaxcTaH-2050» onpeaendeT 4eTblpe OCHOBHbIX
HanpasaeHMA AanbHenwen paboTbl MO Pa3BUTUIO Ka3aXCTaHCKOW cUCTeMbl 06pa3oBaHMA:

1. MoBblWeHME YPOBHA OTEYeCTBEHHOIO AO0WKONbHOrO 06pa3oBaHMUA.

2. MpunopunTeTHOE pasBUTME CUCTEMbI NOATOTOBKM KAZPOB MO COBPEMEHHBIM MHXEHEPHO-
TEXHUYECKMM CNeLManbHOCTAM.

3. bonee aKTMBHaA nNoAfepKa o0bOpa3oBaHMA CO CTOPOHbI 4YacTHoro 6wu3Heca,
0BUWECTBEHHbIX M 6/1aroTBOPUTE/IbHbLIX OPraHN3aLNiA.

4. CoOTBETCTBYIOLLAA MOAEPHM3AUMA CAMMX METOA0B 0by4HeHMs.

Llenbto HacToAwen nporpammbl ABNAETCA OOCTUMKEHWE BbICOKOTO YPOBHA KayecTBa
0bpasoBaHMA, COOTBETCTBYKOLWErO 3anpocaM pblHKA TPyAa, 3aday4aM  WMHAYCTPUANbHO-
MHHOBALMOHHOIO Pa3BUTMA CTPaHbl M COOTBETCTBYOLLEMY NEPeLOBOMY MUPOBOMY OMbITY B chepe
obpasoBaHua [2].

TeopeTnyeckana OCHOBA NpOeKTa

OHNaMH-cOTPYAHMYECTBO — 3TO OAMH M3 BApPMAHTOB, KOTOPbLIM MpenoaasBaTenn MoryT
MCMNONb30BaTb [AO/1A BbINOMHEHUA cBOel paboTbl. [ANA OHAAMH-COTPYAHWYECTBA AOCTYMHO
MHOXECTBO MHCTPYMeEHTOB, Hanpumep Google Docs, Wiki, EtherPad 1 Tak ganee.

TpaAMUMOHHO COBMECTHas paboTa C y4acTMEM HECKO/IbKMX aBTOPOB OCYLLECTBASETCA C
MCMNONb30BAaHMEM 3/EKTPOHHOM NoYTbl. [lekeinsep M YOTCOH Y[A3a4yHO OMWUCLIBAIOT 3TO Kak
«CLUEHapW 3N1eKTPOHHOM NoYuTbl» [3].
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Tabnnua 1. CueHapuin 31eKTPOHHOM noYTsl [lekensepa 1 BaTcoHa.

Moaxon, Onuncanme OrpaHunyeHns
MNocnenoBaTenbHbIM Noaxoa | ABTop pefaktupyeT | Te, y KOro HeT npaBa Ha
MmaTepuman, 3aTem  OTAaeT | XxpaHeHne bymaru, He MOryT
apyrum.  KaxkablM  coaBTOP | BHECTM CBOM BKAAJ.
nocnenosaTe/IbHO BbIMOAHAET

CBOM YacCTML.
MNoaxon pacnpenenenua | Pacnpenenntb 3aga4y | CoaBTOpOI AOJTKHbI
3a4au COaBTOpaM. CoaBToOpbl | NOA0XKAATb, NPEXAE YEM OHM

MPUCbINAIOT CBOM YacTW MO | CMOMYT  yBWAETb  Apyrue
9N1EKTPOHHOM noyTe. [NaBHbIn | paboTbl.

aBTOp 0ObEeAWMHAET 4YacTu B
eMHbIN OOKYMEHT.

TpaAMLUMOHHO MCMNONb3YHOTCA ABA NOAXOA4A: NOCNefoBaTeNlbHbIA MOAX0o4 W noaxon ¢
pacnpegeneHnem 3agad. Npobnema nNepBOro 3akato4aeTcA B TOM, YTO COaBTOpPam MPUXOAUTCA
OaTb, MOKa OCHOBHOM aBTOP OTPeAaKTUPyeT matepuan. 3aTeM rNaBHOMY aBTOPY MPUXOAMTCA
OaTb, NOKa BCE, OAMH 3a APYrMM, BbINONHAT CBOK YacTb. [locneaHee BbIrNAAMT Ny4dlle, NOTOMY
YTO KaKAblM COABTOP CAeNan CBOK YacTb. 3aTeM OCHOBHOW aBTOpP 06beaMHAET YacTh B eAMHbIN
[OKYMeHT. Mpobnema ¢ 3TMM NOAXOA0M 3aK/YaeTCcA B TOM, YTO COABTOPAM MPUXOAMTCA XKAATb,
NpeKae Yem OHM CMOTYT YBUAETb BKIA4, APYrX.

B cBOO o4epenb Halla naathopma npegnaraeT GyHKLMUIO, C MOMOLLbIO KOTOPON HECKO/IbKO
aBTOPOB MOTYT COTPYAHMYATb BO BPEMSA HAMMCAHWA, COBMECTHYIO paboTy B pealbHOM BPEMEHMH,
YTO O3HAYaeT, YTO COABTOPAM He HY)KHO AaTb, MOKa APYyrMe 3aKOoH4YaT CBOM YacTM MepBbIMM.
TpaAMUMOHHBIA JIMHENHBIN LUMKA «HANMCaTb-MPOBEPUTL-UCMPABUTLY bONblie He AencTBYeT.
OcCHOBHble MOAXOAbl WMMEHT CXOXecTb C npoektom «Google docs» —  WMHCTPYMEHT
NpeaocTaBAAoWMIN BO3MOXKHOCTb HECKOIbKMM MO/b30BaTeNAM OAHOBPEMEHHO paboTaTb Hapg,
OZIHMM 1 TEM e A0OKYMeHTOM [4].

CTpyKTypa onpeaenseT COBMECTHbIE MPOLECChl 0By4YeHUA U MHCTPYMEHTbI COTPYAHMYECTBa
B [OMANeKTMYecKon B3amMmocBA3W. KayecTBO COBMeCTHOW paboTbl  3aBMCMT  Kak  OT
npeaBapuTenbHbIX 3HaHWI NpenodasaTeneil B njaHe HaBblKkOB paboTbl B KOMaHAg, C O4HOM
CTOPOHbI, TaK M OT MOTEeHLMaNbHbIX BO3MOMHOCTEN WMHCTPYMEHTOB MOAAEPIKKM COBMECTHOM
NoAroTOBKM MpenojaBaTeneit ¢ TOUYKM 3peHns yaobcTBa MCMNoib3oBaHMA M 3PdEKTUBHOCTb, C
apyrot  ctopoHbl [5]. CoTpyaHMYecTBO npeanosiaraeT HenpepbiBHOE B3aMMOAENCTBUE C
MHCTPYMEHTOM, YTOObI Neaarorn Moran paboTtaTe BMecTe.

CTpyKTypa cmapT yuyebHMKa onpeaenseT OCHOBHbIE 3/1EMEHTbI, KOTOPble MOMOratoT NOHATb
caMy npupoay COTPYAHMYECTBa C TOYKM 3pEHMA y4yacTuAa npenojasaTenei, rpynnosoro
obCyKAEeHNA, COTPYAHNYECTBA, y4acTUA B COODLLECTBAX MPAKTMKOB, A3blKA M Ky/AbTypbl, @ TaKKe
0OCYKAEHNA CMbICNOB, WMHCTPYMEHTOB [ANA COTPYAHWYECTBa, KOTOPble CAyKaT CpeacTBOM
0bLLEHNA ANA COBMECTHOM Hay4YHOM AeATENbHOCTU, TAe YNeHbl TPynnbl MCNOAb3YIOT Pas/inyHble
MEeTO/bl AN1A COBMECTHOIO NMCbMa, 0BMeHa 3HaHUAMM, pasmMmeLLleHna MHGOPMaLMKM U 0BCYKAEHNSA
BOMPOCOB, NMPEeACTaBAAKWMX 0OWMIA MHTepec. MPUHLUMNBbI YMHOrO yyebHWKa npeacTaBNeHbl B
Tabanue 2.




Proceedings of the 1st International Scientific Conference

Tabanua 2. NMpUHUMNBI YMHOTO y4yebHMKa

MprHUMN OnucaHue npuHUMNa

ObecneunBaeT peannsaumio NpuUHUMNa obyyeHUs B
MobunbHocTb yyebHoro npouecca | yaobHom mecte, B yaobHoe Bpems. Peannsyetca 3a
CYET UCMONb30BaHUSA MODOU/bHbBIX NAATOOPM.
ObecneunBaeT coaepxaHne yyebHMKa akTyanbHOM n

Camo3saBeplieHme 1 | NoNHON nHbopMaLUmMen No n3y4yaeMomy Bomnpocy.
camopeanunsaums

OHANaMH-KOHCYIbTaLLMM co | ObecneunBaeT B3aMMOAENCTBME C  3SKCMepTamu
CneumanmcTamm 1 NpakTMKamm oTpacau.

MepcrnekTmBa pa3paboTkn SMART-yyebHMKa — «peer-

2-peer 0by4eHmtoy, a NMEHHO, Koraa
Llenoyka COBMECTHOro coO34aHuA | NpenoaaBaTeIbCKMM COCTaB B3aUMOAENCTBYET APYr C
KOHTEHTa: npenoaasaTtesnb — | Apyrom B pamKax CO3[aHuA KHWUTKU, a TakKe Koraa
COaBTOpP y4ebHMKa MaTepuasbl, peleHHble KypaTopamm, UCMo/b3yHoTCs

B CO3ZaHue CeaytoLMX HayYHbIX KHUT.

Byaywme MHHOBaUMM NOTPebYHOT OT BY30B WM3MEHEHWA OPraHM3aUMOHHOM CTPYKTYPbI,
noabopa M NOAroTOBKM MpenojaBaTesieil, akTUBHOM pa3paboTKM COoAeprKaHMA 3/1IEKTPOHHOTO
y4ebHMKa: 3NEeKTPOHHbIX KHUT, BUBANOTEK BEOMHAPOB, 3/1EKTPOHHbLIX BubanoTek [6]. Peanmsaumsa
KoHuenumun SMART-yuebHMKa npeanonaraeT NOUCK TEXHONOTMYECKOTO peLlleHns aas Co3aaHuns
cpeapbl PaboTbl C INEKTPOHHbIMK y4ebHUKaMKM 1 aoBeaeHWA 06pa3oBaTeNbHOrO KOHTEHTA A0
npenogasaTtenein B COOTBETCTBUM C npoueccom SMART-yyebHuMKa.

Pa3paboTKa M NPOEKTUPOBAHNE UHTENNEKTYANIbHOFO CMapT y4ebHMKa

Tem He meHee npeasaraembli NPOEKT MMEEeT CBOM OCOBEHHOCTU U CBOK dunocoduio
NMOCTPOEHMA BCEro NPoM3BeAeHUA. BbiNoHEHMEe NPoeKTa MOXKeT bbITb NoA, aruaon MuHucTepcTea
HayKM 1 0bpa3oBaHMA PK, HO TaKyKe BO3MOMKHbI U Apyrie BapuaHTbl [7].

KoHuenuma npeanaraeMoro npoekTa noa armaon MuHucTepcTBa Hayku M obpasoBaHumA
PK:

1) HanncaHne yyebHMKa nopydaeTca 2-3 BeayLmm By3am (npmnkazom MHMO PK).

2) OAMH 13 YHMBEPCUTETOB ABNAETCA PYKOBOAMTENEM 3TOrO MPOEKTA U OH e ABAAETCA
BEAYLLMM KypaTOpOM CaiTa, Ha KOTOPOM BeZleTCA BCA OCHOBHaA paboTa No co3aaHunto y4ebHMKa.

3) OpraHun3yeTcs peaakUMOHHbIM OTAEeN (COCTOALLMI U3 NpeACTaBMTeNEN Pa3HbIX BY30B).

4) WM3HayanbHO Ha CcalTe pasmellaeTca coaepKaHue  byayulero  yy4ebHMKa,
NOAroTOB/NIEHHOIO Ha OCHOBE TMMOBOrO y4ebHOro naaHa.

5) loboi npenoaaBaTenbCKMIM COCTaB COOTBETCTBYHOLLEro npodbuns m3 noboro Bysa
CTPaHbl MOXET npeaoCTaBWUTb CBOM MaTepuanbl ANS AAHHOrO y4yebHMKa (TEKCT, PUCYHKM,
doTorpadum, rpadpukm M T.4.). YYaCTHMKM MPOEKTa MOTYyT BHOCUTb KOPPEKTUBbLI B t0Oble
MaTepuranbl: OT COAEPKAHNA y4ebHMKa, OCHOBHOTO y4ebHOro matepmana, A0 3aKN04YEHMUA.

6) Mo pacnucaHuilo Kaxkaomy pasgeny yyebHWKa OTBOAMUTCA ONpeeneHHOe Bpems
(Hanpumep, 1 mecsau). 3a 3To Bpems 1t0O0M NpenoaaBaTeIbCKMii COCTaB MMEeT NPaBo BHECTU CBOM
BapMaHT MonpaBokK. Bce Bepcum nonpaBoK OyayT coxpaHeHbl Ha canTe. Mo MCTeYEeHUM CPOKa
MaTepuan BPEMEHHO M3bIMAeTCA, @ BMECTO HEro BbICTaBASETCA Ha PacCMOTPEHME Ceayowmii no
rpaduky matepuan. YaaneHHblh Matepuan peueH3smpyerca peaakument (C y4eTom BCeX 3amedaHuni
M OONOMHEHMI) U BbibMpaeTca Hanbonee NOAXOAALMNA, C TOUYKM 3PEHUA pedaKkLmn, y4ebHbIn
MmaTepman. OTpeaaKkTMPOBaHHbIM pa3aen CHOBa BbicTaB/AaeTcs Ha paccmoTperue MIMC. MNoBTopHble
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M3MEHEHMA N AOMONHEHWA PACCMATPUBAOTCA peakumein 6onee KPUTUYHO U C NOBbIWEHHBIMM
TpeboBaHUAMM.

7) Pearonnerna HeceT OTBETCTBEHHOCTb 33 COAEPKAHME UCNPABAAEMOro MaTepmana 1 ero
COOTBETCTBME TPEOOBAHMAM HAYKM M TEXHUKM B AAHHOW OTpac/IM U TEHAEHUMAM Pa3BUTUSA
[lAHHOTO HanpaBieHs 3a pybexKom.

8) K yyactuio B HanmncaHmm y4yebHMKa NpurnaatoTcs NpeacTaBuTeNnv NponsBoACTBEHHbIX
n obbeaMHeHU paboToaatenen.

9) OKOHYaTENbHbIN BapnaHT yYebHMKA peaakTUPYETCA M KOPPEKTMPYETCsA cneumanncTamm
M nepepaetca B y4yebHO-meToamdeckoe obbeamHeHne MUHUCTEPCTBA HaykM M 0bpa3oBaHuMA
Pecnybankum KasaxcTaH 10 pacCMOTPEHMA U YTBEPKAEHNS.

10) Tllocne nNOAyYeHUs  MONOKUTENbHOrO  3aKAYeHUs  y4ebHO-MeToAMYECKOro
obbeanHeHMA pa3paboTaHHbIN y4eOHNK peKOMEHAYeTCs A1A UCNOb30BaHMA APYTMMUK By3amm U
3aMHTEPECOBAHHBIMM INLAMM.

11) MMNC, BHeCWMWA CBOM BKAad B HanucaHue ydebHMKa, He meHee 5-10% oT obuiero
obbema, BK/IOYAETCA B CMUCOK KOMMEKTMBHbLIX aBTOpPOB. EmMy BblgaeTca cepTuduKar,
NOATBEPKAAIOLWMIA €ro aBTOPCTBO.

12) 3T1a paboTa npu ouegHke paboTbl MMC goaKHa BbITb A0KHBIM 06Pa3OM OLLEHEHa U
CNocobCTBOBATL MOBbIWEHMIO X MOTUBALLMM K yHACTMIO B TakoW paboTe.

TaKKe eCcTb anbTepPHATMBHbIN BapmnaHT, KOTopbIn ByaeT paboTaTb B COOTBETCTBUM C HUXKE
N37103KEHHbIM anropuTmom (pumc. 1).

AsTop Snsavisep CoasTops! 3xcnepr Pegaktop

! |n

= cofepxaHmua C patora f posepka Mposepka opdorpacduy
Coayiative y1eOHa KHUTU ¥ denexne npenopasareneit ¥ COOTEETCTEHA K V1 (popmaTa yyesHika

y4eGHoit nporpamme

Ha Mogynu

natsl
OKOHUEHIA L \'4

BCe MOZYNM 33KOHYEHbI?

Otnpaska 8
w3gaTenscTsa

Puc. 1. inarpamma anroputma cosaaHma smart-ydebHumka

ANroputM noapasymeBaeT COBMECTHYK paboTy npenosasaTeneil B KayecTBe COaBTOPOB
Ha oAHy Temy. [pexae Yyem NpPUCTyNaTb K y4yebHWMKY 0bCyxaatoTcA coleprkaHue ydyebHuKa u
cTpouTcA cKkenet yvebHMKa. lpu cocTaBneHun y4yebHWMKOB, OHWM pPa3buBatoTCA Ha MOAYAW.
d/ABal3ep ycTaHaBAMBaeT AeANalH U CONPOBOXKAAET y4ebHUK A0 M3AaHMA. ABTOPbI HAa4YMHaOT
nMcaTb y4ebHUK M NPUCTYNAOT K MOAY/M0. B AOKYMeHTax ecTb NATb TMMOB Y4aCTHWKOB: aBTOP
[OKYMEHTA, 3Bal3ep, IKCNePT, PeAaKTOP M COaBTOP. ABTOP AOKYMEHTa — 3TO TOT, KTO CO3/1a€eT B
Hayane AOKYMEHT Haj, KOTOPbIM HY»KHO paboTaTb, COABTOPbI — 3TO Te, KTO COBMECTHO paboTatoT
Hag, [LOKYMEHTOM C aBTOPOM. JBai3ep CONPOBOXKAAET AOKYMEHT BO BPeMA BCEro npouecca 40
nybanKkaumm yyebHmMKa. IKCnepT NPoBepPseT CoAepKaHne JOKYMEHTA M COOTBETCTBUE K y4ebHOM
nporpamme. Penaktop B CBOIO odepefb NposepsaeT opdorpadumyeckme olwmbKM, COCTaBAAET,
NPOBEPAET N UCMPABAAET COAEPKAHNE B COOTBETCTBMM C TPEOGOBAHMAMM M OTNPABAAET B PasHble
M3aTeNbCTBa.

Mocne TOro Kak aBTOPbl 3aKOHYAT MMCaTb CBOK YaCTb, OHW OTMPABAAIOT Ha CleayHoLLMNA
3Tan, TOYHEee 3KCnepTy. IKCNepPT NPOBEPAET KOHTEHT BCEX aBTOPOB, COeAMHAET UX 1 OTNPaBAfeT
Ha NPOBEPKY peaaKkTopy. Pedgaktop B CBOW o4vepedb npoBepsaeT opdorpadpuyueckme oLMOKM,
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COCTaB/AET, MPOBEPAET U UCMNpPABAAET CoAepKaHMe B COOTBETCTBUM C TpeboBaHMAMKU U nocse
oflopbpeHna aaBan3ep OTNpaBaseT y4ebHMK B pasHble N34aTeNbCTBa.

3aKnyeHue

B npeactaBneHHOM MaTepuane BblAe/ieHbl OCHOBHblE MOAXOAbl K CO34aHMIO CMapT-
yyebHMKa 1 pa3paboTKe ero OCHOBHbIX Pa3AesoB, NPUBEAEHbI MPUMEPbI dKCNEPUMEHTANbHbIX
3agaHni. [Ana noadeprKKM  pasnmudHbix naatdopm HeobxoAMmo COo34aBaTb  MPUIOMKEHUS,
KOPPEKTHO oToOpaKalollmMe HaydHbl MaTepuan Ha Kaxaon nnatbopme. Takum obpasom,
NOABNAETCA BO3MOKHOCTb COXPAaHEHNS OCHOBHOM MAen KoHuenunn ydebHmnka SMART, a UMeHHO:
coXpaHeHMe  MODOMIbHOCTU,  MHTEPAKTMBHOCTM  B3aMMOAEMNCTBMA  C  COAEpPKaHUEM,
camoaKTyanmsaumm matepuana. Kpome TOro, npouecc cosgaHus ydebHMKa TakKe ocTaHeTcs
MHTYWUTUBHO MOHATHbLIM /18 NpenoaaBaTtenen n pa3paboTymKkos y4ebHNKOB.

[ONOKNTENbHBIMM  3/IEMEHTAMM  BHEAPEHMA CMapT-ydyebHMKa B y4ebHbIM npouecc
ABNAIOTCA: MOBbILLIEHWE KayecTBa aBTOMATM3aUMM CO34aHUA BUKM-y4ebHMKa ans pabotsl MMNC;
NOCTPOEHNE UHAMBMAYANbHbIX 06Pa30BaTE/IbHbIX TPAEKTOPUI; coYeTaHMe UMHAMBUAYANbHON U
roynnosoin dopm paboTbl, YTO crnocobcTByeT 60/blUEN CTENEHW OCMbICAEHUS M CO3AaHMA
Hay4HOro maTepuana. dNEeKTPOHHbIN MHTEPAKTUBHbIN YY4EeOHUK COAEPHKUT YHMUKANbHbIN KOHTEHT,
aBTOPCKME WANOCTPALIMM M KOHTEHT, adanTUPOBaAHHbLIA ANA YTEHMA B 3/IEKTPOHHOM cpeje,
pa3paboTaHHbIN B COOTBETCTBUM C MPUHLMNAMM COBPEMEHHOIO NeAarorMyeckoro AmM3anHa.
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Resume

The paper presents the results of a study of the mineral composition of non-alcoholic
balms made on a honey basis: Densaulyk, Mashat, Rahat, and Bayansulu produced by LLP "Asyl-
Arman Kazakhstan" Research has established that according to organoleptic indicators for all the
studied types of balsam, a rational option for enriching their composition with a combined extract
is 10% of the weight of the enriched balsam. When enriching the composition of the studied balms
with a combined extract, the mineral content (macro and microelements) increases in their
composition, depending on the type of balm, from 1.52% to 14.31%.

Keywords: extraction, combined extract, non-alcoholic balm

Introduction

One of the priorities of the concept of state policy in the field of prevention of alimentary
diseases, preservation and promotion of health is the production of safe products enriched with
biologically active substances of plant origin aimed at improving the health of the population, i.e.
the creation and practical implementation of new types of specialized products of various
functional orientation.

Analysis of the modern consumer food market shows that soft drinks will remain one of
the main groups of products in the structure of functional nutrition [1,2]. Among soft drinks, balms
are the most popular and in demand among the population, which, as one of the concentrated
forms of beverages, serve as a source of a number of micronutrients for humans - polyphenolic
compounds, organic acids, macro and microelements due to the vegetable and animal raw
materials included in the formulation [3,4]. At the same time, the non-alcoholic balms produced,
along with the health-improving effect, should have high taste qualities and relatively low cost. As
biologically active additives for such products, it is desirable to use not imported, but cheaper,
affordable combined extracts obtained from domestic medicinal plants. The presence in medicinal
plants of a complex of biologically active substances accumulated by plants, which have passed
through a kind of biosynthesis filter and are in an organically bound, that is, the most accessible
and digestible form, and also differ in the most favorable for the human body in relation to the
other components inherent in living nature as a whole [5,6].
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To increase the production of cheap, effective domestic non-alcoholic balms, the
established quality of the selected raw materials and its health effect and the development of their
production technology are important.

An important role for practice is played by the development of effective technologies for
the production of new combined extracts that contribute to improving the quality and reducing
the cost of a non-alcoholic balm with a directed effect [7,8,9].

When using spicy—aromatic and other medicinal plants, the quality of non-alcoholic balms
of a new generation improves.

Therefore, non-alcoholic balms can be attributed to products for which quality is
inextricably linked with the choice of technology that allows you to maximize the biological activity
of the most valuable substances.

Object and methods of research

The following are used as the object of research:

- samples of non-alcoholic balms made on a honey basis: Densaulyk, Mashat, Rahat, and
Bayansulu produced by "Asyl-Arman Kazakhstan" LLP;

-composition of the combined extract: 20:2:2:2:2:1 (20 parts of hawthorn, 2 parts of sage,
oregano, thyme, basil and 1 part of cloves) [10];

- 40% water-alcohol solution was used as an extractant with a ratio of combined raw
materials and extractant of 1:10;

- extraction of the combined raw materials was carried out in an experimental installation
by the method of low-frequency vacuum-ultrasonic technology [10];.

- the mineral composition of soft drinks enriched with biologically active substances was
studied on a mass spectrometer in the testing regional laboratory of engineering profile at the M.
Auezov SKU.

To create soft drinks enriched with biologically active substances, raw materials of local
origin were selected, due to its availability and economic feasibility.

Results and their discussion
Radiographs of the ash composition of Bayan-sulu balsam obtained on a scanning electron
microscope show (Figure 1) that the structural composition of the control (a) and experimental
(b) samples differ from each other. Bayan-sulu balm enriched with a combined extract has
approximately the same particle size compared to the control sample. This is due to the content
of the combined extract, which is absorbed by the components of the balm.
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e SRR NS ] i B AR T taren, Wtam pameard P e e T

a) b)

Figure 1 - Radiographs of the ash composition of Bayan-sulu balsam: a) a control balm; b)
a balm enriched with a combined extract
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The results of the study of the spectrogram of the composition of the Bayan-sulu balm
obtained on the ICP-MC mass spectrometer are shown in Figure 2.
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a) b)

Figure 2 - Spectrograms of the composition of the Bayan-sulu balm: a) control; b)
enriched with a combined extract
The results of processing the spectrogram of the composition of the Bayan-sulu balm
obtained on a mass spectrometer are shown in Figure 3 in the form of a diagram.
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Figure 3 - Comparative analysis of the mineral composition of Bayan-sulu balsam

A comparative analysis of the mineral composition of the studied balm shows that the
mineral composition enriched with balsam extract differs from the control balm. For example, in
a balm with a combined extract, the oxygen atom content increased by 7.62%, sodium -30.45%,
magnesium - 28.17%, silicon (Si) - 63.04%, phosphorus (P) -35.85%, sulfur (S) -27.94%, chlorine
(Cl) - 31.44%, potassium -1.52% and calcium by 14.50% compared to the control, i.e. the balm is
not enriched with a combined extract.

Based on the above, it is concluded that when enriching the composition of the Bayan-sulu
balm, the content of minerals important for the human body increases, which are part of enzymes
and hormones, participate in all types of metabolism, activate the action of vitamins, are used as
plastic material in supporting tissues (bones, cartilage, teeth), they participate in the processes of
hematopoiesis and blood clotting, in the regulation of introductory-salt metabolism, ensure the
normal functioning of the muscular, cardiovascular and digestive systems.

The results of the X-ray study of the ash composition of the Mashat balsam, also obtained

using a scanning electron microscope, are shown in Figure 4
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Figure 4 - Radiographs of the ash composition of the Mashat balsam: a) control balsam;
b) balsam enriched with a combined extract.

Analysis of the radiograph of the ash composition of Mashat balsam shows that the balm
enriched with the combined extract has an uneven structure and larger particles compared to the
control one, and it is also clear that the location of the particles and their sizes differ slightly from
the radiograph of the ash composition of Mashat balsam. From this it can be concluded that the
added composition of the balm Mashat combined extract is completely absorbed by the
components of the balm.

The spectrogram of the composition of the Mashat balm obtained on the ICP-MC mass
spectrometer is shown in Figure 5.
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Figure 5 - Spectrogram of the composition of the Mashat balm: a) control; b) enriched
with a combined extract
Processing spectrograms of the composition of the Mashat balm in the form of a diagram
are shown in Figure 6
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Figure 6 - Comparative analysis of the mineral composition of the balm Mashat

A comparative analysis of Figure 6 shows that when the combined extract is added to the
composition of the balm, the mineral content increases. For example, the oxygen atom content
increases by 9.31%, sodium -57.67%, magnesium — 5.89%, silicon (Si) — 40.85%, phosphorus (P) -
15.89%, sulfur (S) - 42.86%, chlorine (Cl) - 13.01%, calcium - 46.77%, and the content decreased
by 1.55% compared to the control sample of the balm.

Based on the data obtained, it is concluded that when using a balm enriched with a
combined extract, mass exchange processes are improved and acid-base balance is maintained in
the body, as a result of which the normal functioning of the human body is maintained.

The results of the analysis of the radiograph of the ash composition of the Rakhat balm
are shown in Figure 7.
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Figure 7 - Radiograph of the ash composition of the Rakhat balm: a) control balm; b) balm
enriched with a combined extract

As can be seen from the comparative analysis of the X-ray of the ash composition of the
Rakhat balm, that both the control and the enriched with a combined extract of balms have an
uneven texture with smaller particles. Such structures are explained by the difference in the
chemical composition of the balms, and larger particles in the experimental balsam are absorbed
by the combined extract into the composition of the balsam.

The mineral composition of Rahat balsam was studied using an ICP-MC mass spectrometer.



Proceedings of the 1st International Scientific Conference

The results of the study are shown in Figure 8.
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Figure 8 - Comparative analysis of the mineral composition of Rakhat balm: a) control
balm; b) balm enriched with a combined extract.
The results of processing the spectrogram of the composition of the Rakhat balm in the
form of a diagram are shown in Figure 8.
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Figure 8 - Comparative analysis of the mineral composition of Rakhat balsam.

From the analysis of Figure 8, it can be seen that as a result of enriching the composition
of the Turkish delight balm with a combined extract, the mineral content increases. For example,
the oxygen atom content increases by 2.99%, sodium -73.60%, magnesium — 20.41%, silicon —
58.46%, phosphorus -19.45%, sulfur - 76.68%, chlorine - 84.31%, potassium - 3.46%, and calcium
-2.32%. Bromine was found in this product, which is 52.25% more than the control sample of
Rakhat balm.

The above research materials give grounds to assert that in this product, as a result of
enriching its composition with a combined extract, the content of mineral composition increases,
which have a calming, general toning, restorative, anti-inflammatory effect, and also increases the
body's defenses, normalizes metabolism, the work of the cardiovascular system and
gastrointestinal tract.
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The results of the study of the mineral composition of Densaulyk balsam using the ICP-MC
mass spectrometer are given below.For example, Figure 9 shows a comparative analysis of the X-

ray of the ash composition of the balsam Densaulyk.
As can be seen from Figure 10, the structural structure of the control sample of the balm

is sharply different from the experimental sample of the balm enriched with a combined extract.
The experimental sample of Densaulyk balsam has a more uneven structure and larger particles
compared to the sample of balsam enriched with a combined extract.
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Figure 10 - Radiograph of the ash composition of the Densalyk balm: a) control balm; b)
balm enriched with a combined extract
Thus, based on the conducted studies, it can be concluded that enriching the composition
of the balm with a combined extract makes it possible to obtain a homogeneous uniform structure
with smaller particles compared to the balm not enriched with a combined extract.
The results of the study of the spectrogram of samples of Densalyk balms obtained on the
ICP-MC mass spectrometer are shown in Figure 11.

[Tarkan wkang 3567 ik, Kvpog 0000 B [harwis mcans 4207w, Kypoo: 0.000

Figure 11 - Comparative analysis of the mineral composition of Densaulyk balsam: a)
control balsam; b) balsam enriched with a combined extract.
The results of processing the spectrogram of the composition of the balsam Densaulyk in

the form of a diagram are shown in Figure 12.
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Figure 12 - Comparative analysis of the mineral composition of Densaulyk balsam

Comparison of the content of the mineral composition of the balm enriched with a
combined extract and the control balm (without enrichment) shows that the enriched balm has
an oxygen atom content of 9.61%, sodium — 5.43%, magnesium — 16.21%, silicon - 73.97%,
phosphorus -85.21%, sulfur - 9.60%, chlorine - 62.71%, potassium — 10.65%, and calcium -32.75%
increases compared to a balm not enriched with a combined extract.

Based on the above, it can be concluded that with the systematic use of a balm enriched
with a combined extract of Densaulyk, the elasticity and strength of blood vessels are improved,
the work of the heart and blood vessels is normalized, the acid-base balance of the gastrointestinal
tract is regulated.

The conducted studies of the mineral composition of the balm show that the use of a
combined extract to enrich the composition of the Densaulyk balm makes it possible to obtain a
product more enriched in mineral composition compared to the control sample.

Conclusions

Based on the conducted research on the enrichment of the compositions of balms:
Bayansulu, Mashat, Rakhat and Densaulyk, the following conclusions were made.

According to organoleptic indicators, for all the studied types of balsam, a rational option
for enriching their composition with a combined extract is 10% of the weight of the enriched
balsam.

When enriching the composition of the studied balms with a combined extract, the mineral
content (macro and microelements) increases in their composition, depending on the type of
balm, from 1.52% to 14.31%.
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In recent years, the study of the health status of the population shows a significant increase
in Azerbaijan in cardiovascular and oncological diseases, atherosclerosis, obesity, diabetes,
diseases caused by overwork, etc. The observed deficiency in the diet of the majority of the
population of proteins, biologically active components, plant tissues, vitamins , unsaturated fatty
acids, minerals exacerbates this problem and determines the relevance of the prevention and
prevention of many diseases with the help of functional foods [7].

The expansion of the range and the production of functional food products that normalize
metabolism and increase the resistance of the human body to the effects of harmful factors are
among the priority areas for the development of the food industry in modern conditions.

Due to the unigue complex of valuable proteins, lipids, carbohydrates and micronutrient
compounds, dairy products occupy a special place among all food products, and therefore they
are definitely recommended for constant use. As a dairy basis for the production of functional
products for specialized purposes, the use of such secondary dairy raw materials as skimmed milk
and buttermilk deserves attention, the effective use of which is an important reserve for increasing
the volume of dairy products produced.

The relevance of the development of functional milk-based food products is also due to
the fact that, despite the general shortage of raw milk in the industry, valuable secondary and by-
product dairy raw materials, in particular, whey obtained in the production of cheese and cottage
cheese, are often not used to the full, which harms the environment and increases the likelihood
of environmental risks.

The use of skimmed milk, buttermilk and whey, which includes a complex of biologically
active substances with a minimum energy value and a low content of fat and cholesterol, will also
make it possible to create products with a reduced calorie content [5].

An analysis of the scientific literature gives grounds for the conclusion that it is necessary
to expand the range and increase the production volumes of probiotic food products based on
fruits and vegetables with the inclusion of pectin substances, which are both soluble dietary fibers
and prebiotics.

The composition and properties of whey are determined by the type of the main product
and the features of its technology. Its density ranges from 1,023 to 1,027 kg/m3, solids content is
5,6-6,3%, including fat —0,02-0,7%, protein —0,5-1,1%, milk sugar (lactose) — 3,2-4,8%, minerals —
0,3-0,8%. The distribution of the main components of whey dry matter is as follows: milk sugar
(lactose) — 71,7%, proteins - 14%, minerals — 7,7%, fat — 5,7%, others — 0,9%. At the same time,
whey proteins contain more essential amino acids than caseins, and are considered more
complete in terms of nutritional physiology.

A promising direction is the development of products on a combined basis, produced using
raw milk, as well as various additives of plant origin and fruit components [4]. The use of plant
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fillers containing complete complexes of biologically active substances in the technology of
products allows enriching their carbohydrate, vitamin, mineral composition and giving them
antioxidant properties [1,2].

The development of fermented dairy products with a high protein content is relevant.
Proteins, which are the basis of all living organisms, perform many functions in the process of
metabolism and construction of substances. Milk protein, which by its amino acid composition
belongs to the most valuable proteins of animal origin [3], serves as a source of essential amino
acids, exhibits immunomodulatory, antagonistic, anticancer activity, and is responsible for the
transport of fat-soluble vitamins and minerals in the human body [5,6,7].

Thus, expanding the range and improving the technology of functional products based on
secondary dairy raw materials, using vegetable fillers, is a promising direction for the development
of the food production sector.

The following provisions were put forward for the study:

— the use of skimmed milk, buttermilk and whey as a basis in the production of functional
products for specialized purposes;

— the use of probiotic microflora in the production of functional products for specialized
purposes;

At the end of the study, organoleptic characteristics, microbiological, chemical indicators,
nutritional and energy value of the analyzed objects were determined.

To obtain functional drinks, powdered pulp of the wine industry was used. This pulp was
obtained from the Isabella grape variety grown in the lowland regions of Azerbaijan. Studies have
shown that yogurt prepared with the addition of 4% powdered pulp from the aromatic Isabella
grape variety was highly rated in terms of nutritional and organoleptic indicators. The resulting
yoghurt was distinguished by a specific aroma characteristic of the Isabella variety.

Changes in some physico-chemical indicators were observed during the storage period of
functional yogurt (Table 1).

Table 1
Changes in the storage of yogurt with the addition of 4% pulp powder
Storage time, days

Indicators At the After 10 After 20

beginning days days

pH 3,90 3,84 3,80

Titratable acidity, % 0,77 0,83 0,94
Common phenolic compounds, mg/kg 510,40 445,01 498,21
Antiradical activity, mg /dm?3 342,05 390,64 366,91

When stored for 20 days, the pH decreased by 0,10 units, titratable acidity increased by
0,21%. Due to the addition, in the first ten days, a decrease in the amount of fiber in the
composition of the finished product was noted, and in the second - an increase. Within 20 days, a
decrease in the amount of total phenolic compounds by about 12 mg/kg was observed. One of
the important indicators that you need to pay attention to is the elimination of free radicals, in
other words, antiradical activity. If in the original material this indicator was 342,05, then after 20
days of storage it amounted to 366,91 mg/dm?3. All this did not negatively affect the composition
and quality of yogurt samples, and after storage the product was evaluated by high taste and
organoleptic indicators

Thus, we can conclude that in the production of functional products based on protein-
containing raw materials, it is recommended to use the pulp of the wine industry as a secondary

raw material with valuable minor substances.
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Resumen

En el contexto de la Educacion Técnica Profesional, la Modalidad Dual ha constituido una apuesta
del Ministerio de Educacion de Chile para mejorar la formacion Técnica Profesional en la Ensefianza
Media. El cambio ha involucrado una innovacion curricular en torno al desarrollo de competencias
bdsicas donde, ademds del docente y el aula tradicional, concurren otros agentes y otros escenarios
que comparten la labor de ensefiar. En este contexto la investigacion consignada, de acuerdo a sus
objetivos y formulacion metodoldgica, describe las caracteristicas de la formacion Técnico
Profesional Dual de la especialidad de Administracion del Complejo Educacional Monsefior
Guillermo Carlos Hartl de la comuna de Pitrufquén, en Chile. Se pretende indagar la efectividad del
curriculo integrado a través de la evaluacion de logro de las competencias bdsicas de alumnos/as
que cursan el 4° Afio Medio de dicha especialidad (con modalidad Dual), en directa relacion al perfil
de egreso y profesional exigido y en contraste, con la de alumnos de la especialidad de
“Electricidad”, sin la Modalidad Dual.

Palabras clave: Disefio curricular, curriculum, competencias bdsicas, diddctica, metodologia.

ABSTRACT

In the context of Vocational Technical Education, Dual Mode has been a commitment of the
Ministry of Education of Chile to improve training Professional Technical High School. The change
has involved a curricular innovation around the development of core competencies where besides
the teacher and the traditional classroom, attend other agents and other scenarios that share the
work of teaching. In this context the research contained, according to its objectives and
methodological formulation describes the characteristics of the Dual Vocational Technical Training
specialty Administration Educational Complex Monsignor William Carlos Hartl Pitrufquén
commune in Chile. It aims to investigate the effectiveness of integrated curriculum through the
evaluation of achievement of basic skills alumni / ae who attend the 4th Year Half of that specialty
(Dual mode) directly related graduate profile and professional required to and in contrast with that
of students in the specialty of "Electricity" without the Dual Mode.

Keywords: Curriculum design, curriculum, basic skills, teaching methodology.
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«Me lo contaron y lo olvidé,

lo viy lo entendi,

lo hice y lo aprendi”

Confucio, pensador chino de 551 a. C.-479 a.C.

Justificacion

Para Monsalve (1999), la formacion profesional es un factor fundamental que permite el
crecimiento de la persona como trabajador y como ciudadano, ya que con esta logra alcanzar de
manera eficiente los objetivos de una organizacion, contribuyendo asi mismo al desarrollo
econdémico del pais. De igual forma, sefiala, se incrementa la satisfaccion de las necesidades
humanas tales como la autoestima, la seguridad y la moral en el trabajador. Generar las
condiciones para el aprendizaje a lo largo de la vida de las personas es un desafio de orden mayor,
es lo que el pais requiere asumir para avanzar en su crecimiento basado en el desarrollo
sustentable, en la integracion y en el progreso de las personas, Concha (2001). Dicho desafio
aumenta cada dia como consecuencia de los cambios que representa la ya establecida
globalizacion, que afecta a todos los ambitos del quehacer mundial, y particularmente al mercado
laboral. En Chile dichos cambios han dado pie a una revision de los tradicionales lazos que ligan a
la educacion con el trabajo, a fin de potenciar efectivamente los sistemas educativos y de
responder a los nuevos paradigmas de la sociedad, en particular del mundo productivo, Gonzalez
(2008).

En un Informe preparado para el Simposio Inter Regional sobre Estrategias para Combatir
el Desempleo y la Marginalizacion de los Jovenes de la OIT (1999), ya se sefialaba que, para
solucionar el problema de la cesantia y la consecuente pobreza, era necesaria la instauracion de
sistemas duales de aprendizaje y educacién cuidadosamente orientados, los que aportarian al
crecimiento del sector estructurado

de la economia desde una activa participacion tripartita de los participantes de dicho
sistema (Estado — Empresa — Estudiante).

Dada la situacion del pais, donde la tasa de desempleo juvenil ha duplicado la tasa
promedio —en los estratos econdmicos mas bajos, es cuatro veces—, la GTZ por primera vez en
Chile, comienza a prestar sus servicios de cooperacion técnica para la implementacién del
Programa de Educacion Dual en Chile. Se trata del mismo sistema, con su ayuda, fue desarrollado
con éxito en Alemania y que se presenta como empresa propiedad del Gobierno Federal Alemdn,
para trabajar en pro de mejorar de modo duradero las condiciones de vida de la poblacién de los
paises en desarrollo y en proceso de reformas y para preservar, de este modo, las bases naturales
de la existencia como se espera que suceda en nuestro pais.

Desde 1992 se han experimentado las potencialidades y la viabilidad de este modelo en la
realidad chilena, introduciendo la propuesta Dual como una alternativa para la Ensefianza Media
Técnica Profesional en el marco de la reforma de la Educacion Media, FOPROD (2002).

La idea esencial de la propuesta Dual para la Ensefianza Media Técnica Profesional, es la
introduccion de la empresa en forma sistematizada junto al conocimiento tedrico adquirido por
los alumnos de 30 y 40. Se busca asi que los aprendizajes se produzcan de manera integrada y
alternada en los dos sitios. A tal efecto, es importante que la oferta educacional guarde una cierta
relacion con las posibilidades laborales y su dinamica en el entorno local / regional del liceo o
establecimiento docente.

Esta modalidad de Educacién Técnico Profesional es definida por el FOPROD por primera
vez en Chile, como una llave para acercar el mundo laboral a los alumnos de los liceos técnicos.
Sin embargo, esto no significa que sea su Unico objetivo. También lo es la continuidad de los
estudios de los alumnos a nivel superior y la formacion de personas capaces de actuar auténoma
y responsablemente en los diversos ambitos de la vida. De esto se desprende el disefio del marco
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curricular para la Ensefianza Media Técnica Profesional, entre cuyos principales objetivos estan:
a) “...satisfacer intereses, aptitudes y disposiciones vocacionales de los alumnos, armonizando sus
decisiones con los requerimientos de la cultura nacional y el desarrollo productivo y social del
Pais” (MINEDUC 1999) y
b) “...formar una persona auténoma, capaz de actuar competentemente en situaciones de la vida
real, social y laboral” (MINEDUC, s/r).

La investigacidon consignada se centra en estos fundamentos, con especial atencién en el
primero de ellos, con el fin de verificar si las competencias adquiridas por los alumnos de la
especialidad de Administracion Modalidad Dual del Complejo Educacional Monsefior Guillermo
Carlos Hartl de la comuna de Pitrufquén, son efectivamente las que se esperan desde el sector
empresarial al momento de contratar a un nuevo trabajador y si, de esta forma, satisface las
necesidades de la empresa recibiendo a los estudiantes duales en sus dependencias.

Hay varios antecedentes que caracterizan la educacién técnica profesional tradicional en
el pais. Uno de ellos es la dificultad para integrarse posteriormente al mundo laboral asi como la
de no contar con ciertas capacidades que son deseables de parte del empleador, Pérez y Rojas
(2001). Por su parte, la trayectoria de los alumnos de la Educacion Técnica Profesional con
modalidad dual, indica que a través de una ensefianza con esta modalidad hay mayor nivel de
colocacion posterior a los estudios, alcanzando alrededor de un 50% de los egresados, Pérez P,
Rojas, C. (2001).

La reflexion nos llama a pensar si esta dicotomia respecto de |la efectividad de la Educacion
Técnica Profesional tiene o no tiene relacién con la implementacién del curriculo integrado, para
lo cual resulta indispensable conocer cudles son las caracteristicas que constituyen la educacion
Técnico Profesional con Modalidad Dual que hacen de esta modalidad una mejor opcion para el
futuro laboral de los alumnos y alumnas. La oportunidad de realizar el presente estudio en una
misma Unidad Educativa implica que, una vez obteniendo los resultados, se podra actuar
positivamente y con fundamento en funcién de la mejorar, no de uno, sino de ambos procesos en
beneficio de las comunidades que atienden el Establecimiento, apuntando a la optimizacion
sustantiva en ambos casos. En este contexto se considera relevante acercarse a la problematica
expuesta a partir de la experticia de cada uno de los profesores participantes, quienes junto con
los alumnos, evallan el proceso a través de la medicidon de logro de las competencias basicas
consideradas al efecto.

La investigacion basa su justificacién desde la iniciativa de indagar en las caracteristicas,
incidencia y valoracion de la aplicacién del curriculum integrado, en tanto estrategia educativa
orientada al logro de capacidades bdsicas en la ensefianza media de cardacter Técnico Profesional
con modalidad dual. Sin embargo, desde los criterios para evaluar el valor potencial de dicho
desafio investigativo propuestos por Ackoff (1967) y Miller (2002), es posible complementar la
relevancia del estudio desde lo siguiente ¢ Qué es: Perspectivas, Dimensiones, Cuestiones Criticas?.

Metodologia

La evaluacion del desempefio para el logro de competencias basicas a través de un
curriculum integrado, cualquiera que sea el método a utilizar, es compleja y dificil por el marcado
consenso a la idea de que el fracaso o logros de todo el sistema educativo esta basado
principalmente en él. Por tanto para lograr los objetivos propuestos en el disefio de este proyecto,
no puedo limitarme a un solo método de investigacion, sino conjugar entre el método deductivo
y de analisis pues se inicia la investigacién con la observacion y preocupacion de la problematica
a nivel nacional y llevada a una realidad concreta en el establecimiento educacional Monsefior
Guillermo Hartl, para posteriormente analizar los datos obtenidos a través de diversas fuentes de
informacion y aplicacién de instrumentos.
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Este tipo de investigacion se basa en los métodos deductivo y de analisis el que se realiza
con grupos de alumnos cuya participaciéon es activa durante todo el proceso investigativo; y a
través de la aplicacion de diversos instrumentos que tienen como meta la transformacién de la
realidad, es decir que el analisis de los resultados ayudaran al mejoramiento de las practicas
pedagodgicas y por ende el mejoramiento de la calidad de la ensefianza, lo que implica
posteriormente el método de analisis que me permitira llegar a obtener los resultados necesarios
para tener una visién general de como incide el curriculum integrado en la calidad del desempefio
para el logro de las competencias basicas y asi en el mejoramiento de la ensefianza y por ende al
logro del perfil de egreso.

Siguiendo la clasificacion tipoldgicas de estudios de investigacidon realizada por Danhke
(1989), es posible aseverar que la investigacién que se lleva a cabo posee una orientacion de
alcance descriptivo, ya que pretende indagar en las propiedades, rasgos y caracteristicas del
fendmeno en estudio, en este sentido, caracterizar los procesos de ensefianza impartidos por el
Establecimiento Educacional desde el Curriculum Integrado y con ello la manera en que se
visualiza el despliegue de capacidades bdsicas de parte de los alumnos de la especialidad de
Administracion con Modalidad Dual. Por tanto permite reflexionar, complementando acerca de la
evidencia empirica de ciertos

grados de asociacion entre la aplicaciéon del curriculum integrado y el desarrollo de
capacidades basicas, lo cual se asume como un anexo de alcance correlacional en el mismo
estudio, el cual serd definido desde la misma flexibilidad y hallazgos de la investigacion.

Dado el alcance principalmente descriptivo que caracteriza la investigacién consignada, se
considera pertinente emplear un disefio de caracter no experimental, lo cual cobra sentido al
considerar las caracteristicas de la poblacidn, es decir, de los alumnos, docentes, maestros guias
y actores del sector empresarial regional, los que se distribuyen naturalmente; no siendo
asignados por el investigador y consecuentemente, tampoco se modifica el fendmeno o situacién
objeto de analisis; por ende, los resultados se relevaran segun la mirada y percepcion de la
poblacion de acuerdo a los atributos que se manifiesten. No existe, por tanto control, manejo o
manipulacion directa de las variables por parte del investigador, prevaleciendo de esta manera la
validez interna.

En atencidén a lo expuesto, es pertinente precisar respecto de distintos momentos
metodoldgicos del proceso de investigacion, uno caracterizado en base a la metodologia
cuantitativa, la cual se focalizara en la medicion del logro de las competencias basicas en alumnos
y alumnas de la especialidad de administracién (modalidad Dual), para lo que se considera un tipo
determinado de instrumentos con diversas escalas que permitiran indagar respecto de distintos
niveles que estructuraran la operacionalizacion de las variables definidas.

Por otro lado, y siendo coherente con el cardcter mixto y complementario del proceso
investigativo, se relevard en un segundo momento, a través de la metodologia de orden
cualitativa, la cual en base a un ejercicio de triangulacion de técnicas, permitird complementar la
tarea descriptiva mediante la utilizacion de “focus group”, a través de los cuales se indaga en las
diversas percepciones y valoraciones de los diferentes actores involucrados en el proceso
educacional y de insercion laboral de los alumnos de la especialidad de Administracion en la
Modalidad Dual, pertenecientes a la formacién Técnico Profesional del mencionado
establecimiento educativo

Resultados

Por lo tanto, como conclusiones podemos afirmar que:

Si bien la dindmica de la Educacién Técnico Profesional Tradicional se ha implementado en
el establecimiento hace ya varios afios, se percibe una apropiacion diferente de parte de la
comunidad escolar -tanto alumnos, como docentes y padres- hacia la modalidad de formacién
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Dual. En efecto, se muestra como una opcion alternativa que genera muchas mas expectativas en
los usuarios y en el propio establecimiento educativo.

De acuerdo a los resultados, la evaluacidon de las Competencias Basicas de los alumnos de
ambas especialidades consignadas en el estudio, a saber, la especialidad de Electricidad de
formacién Técnico Profesional tradicional y la especialidad de

Administracién con modalidad Dual, son disimiles, presentdndose promedios de
aprobacién del logro de estas competencias muy superiores en alumnos/as de la modalidad Dual,
aun en aquellas competencias relacionadas con el saber humanista — cientifico, contrariamente a
lo que se postula en la bibliografia .

Esto evidencia una diferenciacion importante entre ambas modalidades. Para graficar
dichas diferencias, baste sefialar que los alumnos de formacidn tradicional presentan tan sélo una
competencia -de un total de ocho- con logros de aprobacion por sobre los 50 puntos porcentuales.
En cambio los alumnos de administracion, presentan el 100% de las competencias aprobadas
sobre el 50%, y en uno de los casos la aprobaciéon sobrepasa los 80 puntos porcentuales
(considerando el promedio de la totalidad de los instrumentos de medicidn). Estos resultados son
equivalentes a los encontrados en el analisis cualitativo, donde empresarios, docentes y alumnos
tienen igual apreciacion.

En ambas experiencias, sin embargo, concurren caracteristicas propias del entorno y de
los alumnos que hacen suponer una tarea nada facil, dada las carencias que tiene la poblacion en
cuanto a recursos econdmicos y nivel educativo de los padres y que sin duda inciden en el proceso
educativo en su conjunto. Otra caracteristica comun es la procedencia de los alumnos, donde un
60% residen en comunas aledafias, preferentemente en sectores rurales o semi-rurales; por tanto
las opciones de sus familias (en condicion de pobreza) son escasas. Por tanto, el contexto socio-
comunitario y las caracteristicas de los alumnos y alumnas son comunes a ambas. Por otra parte
el establecimiento cuenta con un equipo de docentes especializado en la Educacién Media Técnica
Profesional, con y sin modalidad Dual, los que comparten las experiencias de ensefiar en ambas
modalidades (Plan General).

Una primera conclusion es que las diferencias entre ambas modalidades no estan en la
procedencia ni en las caracteristicas de los alumnos, ni en la capacidad del liceo, sino en la
modalidad curricular que ostenta cada una de las especialidades consignadas en el estudio, a
saber, la especialidad de Electricidad de formacion Técnico Profesional tradicional y la especialidad
de Administracion con modalidad Dual.

Entre esas diferencias curriculares se inscribe, por ejemplo, el énfasis en los aspectos
actitudinales y valdricos, en tanto ejes transversales de la educacién Dual. Se entiende, de este
modo, una educacion orientada a promover la transformacion social, dada la cualidad de preparar
a los alumnos y alumnas en funcion del mundo laboral con mejores opciones de colocacion y
contratacion. Adn cuando la formacion Técnica Profesional tradicional también esta orientada
hacia el mundo laboral, no considera las

caracteristicas del mundo globalizado (la rapida obsolescencia de los conocimientos vy la
movilidad laboral, por ejemplo), que requieren de capacidades distintas para enfrentar con éxito
el futuro laboral; mientras por otra parte se estrecha en una concepcion curricular cerrada que no
se abre al mundo real.

En la educacion con modalidad Dual, el conocimiento, las destrezas y los conceptos se
ofrecen haciendo conexiones con las ideas y tecnologias nuevas y los escenarios fuera del
establecimiento. Se busca la integracion de los mismos para que el estudiante utilice la
informacion de su entorno a fin de adquirir aprendizaje genuino, donde el estudiante aprende a
su propio ritmo con una atencion personalizada en el contexto de la empresa.

Por otra parte y de acuerdo a lo expuesto en el marco tedrico y a la propia practica
educativa como docente directivo, la especialidad con modalidad tradicional, tiene poca
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variabilidad en los ramos que no son de la especialidad, las metodologias no constituyen un
incentivo para el estudiante.

La consideracion de la situacion socioecondmica de la familia de los estudiantes, actla en
dos sentidos diferentes: actla como un agente motivador toda vez que visualizan la posibilidad de
transformar positivamente sus expectativas futuras, lo que implica mayor demanda de
especialidades técnico profesionales, y que en el caso de los alumnos con formacién Dual se hace
mas atractiva a partir de la alternancia en la empresa; a diferencia de la modalidad tradicional
donde las proyecciones son mas abstractas e inestables, dado el desconocimiento del campo
laboral. Sin embargo en otro aspecto esta incidencia de la situacién econdmica es negativa; ya que
si ésta es muy desaventajada implica un freno importante para el desarrollo de las capacidades,
incluso respecto de los alumnos dual, sobre todo si la familia y el propio alumno/a coloca sus
expectativas en alguna retribucion econémica de parte de la empresa, la que no todas ofrecen. En
el mismo marco se entiende que la situacion deficitaria no siempre permite a los alumnos atender
a las tareas en la empresa con el mismo animo y autoestima que los que tienen mas.

Los alumnos que participan en el programa de formacion profesional Dual, en general, son
jévenes que se enfrentan de manera temprana a aprender a aprender en escenarios reales, un
ambiente que requiere del alumno un despliegue de valores, expresividad y capacidad de iniciativa
apoyando en las actividades de gestion y produccion, actividad que sin duda estan directamente
relacionadas con el cdmo participar en los procesos de calidad, productividad y competitividad en
la empresa.

Al aprovechar al maximo las oportunidades que le ofrece el mercado laboral a través del
proceso Liceo-Empresa los jovenes aprendices reconocen el rol que juega esa empresa en el
desarrollo social, econdmico vy cultural del pais, pues todos ellos son aspectos de gran
trascendencia en el logro de una mejor calidad de vida en las personas.

En otro aspecto, coincidentemente tanto en la evaluacidén cuantitativa como en la
evaluacidén cualitativa, la mayor debilidad de los alumnos y alumnas de formacion dual se verifica
respecto de la competencia digital y el tratamiento de la informacién, lo que es sentido también
por los docentes y que puede responder a la organizacion del tiempo de los alumnos, o a una
deficiencia en el Plan de formacion. Es cierto, ademds, que la renovacion de los equipos de
informatica (por ejemplo) es vital en este proceso de formacion dual, condicion que es dificil de
cumplir debido a los recursos escasos.

Uno de lo hallazgos dice relacion con el hecho de que los alumnos de formacion tradicional
no estan mejor preparados que los alumnos con dual en las competencias relacionadas con el
Saber Saber (areas humanista cientifico), aun considerando que en el curriculo para la modalidad
tradicional se pone mayor énfasis en dicha area que en la modalidad dual. La adquisicion de
conocimientos humanista-cientificos no se encuentra condicionada por la modalidad, sino que es
una deficiencia de todo el sistema vy, especialmente, de todas las modalidades técnico profesional.

La modalidad Dual permite a los alumnos desarrollar todas sus capacidades
significativamente mejor que los alumnos de formacion tradicional, en todas las areas de
competencia La evaluacién desde ambos modelos consigna este hecho y evidencia una mejor
apropiacion de todas las competencias de los alumnos/as de la modalidad dual, ain cuando un
porcentaje menor cree sentirse en condiciones desaventajadas respecto de sus pares sin dual.
Esta creencia se debe, posiblemente, a la falta de seguridad respecto de sus propias
potencialidades, o bien, adscribiendo al punto de vista general que ve menoscabada la apropiacion
de estos saberes de parte del alumno dual.

Los alumnos, en general, se sienten reconocidos en el dambito empresarial como
poseedores de mejores cualidades que sus pares sin Dual, por tanto, con un mejor nivel de logro
en las competencias basicas que sus pares de formacion tradicional.
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Respecto a las caracteristicas del proceso de aprendizaje en la empresa, los alumnos con
formacién dual saben quién y qué se evaluard, de acuerdo a un Plan de evaluacién ya establecido
respecto de su formacion; mientras los alumnos sin Dual son evaluados (durante la practica en la
empresa) de acuerdo al criterio del evaluador. Lo expuesto es una ventaja comparativa para los
estudiantes de formacién Dual, ya que se

traduce en un mejor empefio por mejorar las areas a ser evaluadas, por ende, con mejores
resultados; en el mismo contexto se verifica una relacién de respeto por lo que cada cual conoce
y hace respecto de la relaciéon aprendiz-empresa.
El entrenamiento en la empresa posibilita que los alumnos aprendan a adecuar sus capacidades y
a flexibilizar sus posiciones frente a los “otros”, como también a responder a los cambios
tecnoldgicos a los que estd sujeta la empresa, tarea no facil pero sentida por los actores del
sistema dual.

La evaluacién del Saber Hacer no sélo depende de la disposicién del alumno, sino que
también depende del ambiente de aprendizaje, formacién y/o de la empresa, en atencién a que a
veces un trabajador (o los propios alumnos) no siendo apreciados en una empresa pueden rendir
mas en otra (y ser apreciados como tal); sin embargo, para el alumno es indispensable contar con
el entrenamiento previo que le entrega el establecimiento educacional. Pero aun cuando las
condiciones del medio laboral no siempre sean las mas favorables y no sea apreciada en la justa
medida su disposicion, las capacidades del alumno pueden romper las barreras que impiden su
desarrollo, lo que sirve de entrenamiento para afrontar el mundo real.

El Maestro Guia es vital en este proceso, ciertamente es una pieza clave en la formacion
Dual, por tanto su eleccién es de suma importancia. Uno de los aspectos mas relevantes es la
capacidad de complementar el trabajo con la ensefianza, a la que adscriben en representacion de
la empresay no a titulo personal.

Los alumnos de formacién Dual se desenvuelven mejor respecto de las complejidades de
las relaciones humanas, tanto las del entorno educativo como las del contexto, condicién dada
por una madurez emocional que proviene del contacto y la experiencia en la empresa y de su
propia capacidad de empatizar con los “otros”.

En concordancia con las observaciones anteriores se observa un alto nivel de satisfaccién
de los actores educativos (directivos, docentes formaciéon general, docentes técnicos, estudiantes
y actores de empresas) con el proceso de implementacién y desarrollo de la Modalidad Dual. La
valoracion de la modalidad Dual por parte de la comunidad educativa, se remite principalmente
al logro de aprendizajes prdcticos en los estudiantes y la adquisicién de una cultura del trabajo
gue en el espacio del Liceo es muy dificil de alcanzar y que refiere al aprender haciendo. Lo que se
verifica, ademas, en funcion de la alta demanda de alumnos por estudiar especialidades con
Formacion Dual, y la cantidad de empresas que han adscrito a esta Modalidad en el contexto del
establecimiento y que se han mantenido en el tiempo.

Algunos factores de éxito del modelo dual detectado en la investigacion

La mayoria coinciden en destacar que, para alcanzar el éxito de la modalidad Dual durante
su ejecucion, se necesita al menos:

. Alcanzar una red consolidada de empresas como contraparte. Los liceos con menos
contactos o redes, son los que evidencian los mayores problemas o dificultades para sostener el
modelo.

. Tener implementado un sistema de induccion y aseguramiento de la vocacién (Plan
de trabajo en Orientacién Vocacional) a los estudiantes previo, al inicio de su periodo de formacién
Dual a partir de Tercer afio de ensefianza media.

. Tener implementado y consolidado un sistema de verificacion del cumplimiento
del Plan de Rotacion que deben ejecutar los estudiantes en el espacio laboral. La mayor dificultad
informada respecto de la implementacién de la Modalidad Dual.
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En relacién a los nudos criticos, los resultados, limitaciones y la evaluacion de las fortalezas
y debilidades permiten posesionar como tal las siguientes cuestiones: Algunas limitaciones
detectadas en la investigacién

La presente investigacidon se ha visto limitada por diferentes factores anexos a la del
investigador, como han podido ser: funcion

. Inicio del afio escolar atrasado por la catastrofe del mes de Febrero.

. El retraso de las firmas de los convenios de aprendizaje con las empresas que son
centros duales.

. La insercion tarde de los alumnos al proceso de aprendizaje alternado con la
empresa, por el inicio tardio del afio escolar.

. La falta de tiempo de los empresarios y maestros guias para responder las
encuestas.

. Falta de material Bibliografico en relacién al Modelo Dual en Chile.

. Poca capacidad de los docentes de trabajar en equipo para lograr conclusiones en
el focus group.

. La dificil coordinacién de los actores (Alumnos, Profesor Tutor y Maestros Guias)
para evaluar el Modelo Dual.

. La diversa ubicacion geografica de los centros Duales (Empresas), para aplicar
instrumentos.

. La renovacion de puestos de colocacion de alumnos en las empresas es también

una tarea dificil, ya que se requiere contar con una capacidad suficiente como para asegurar la
alternancia entre empresas. Cabe sefialar que la formacion Dual, presente en un significativo
porcentaje de establecimientos de ensefianza media en la regidén, se sigue extendiendo, mientras
gue las colocaciones no satisfacen la demanda del sistema, lo que potencialmente puede
constituir un nudo critico En razén a los antecedentes recabados, los coordinadores Dual creen
gue se esta alcanzando la maxima capacidad de las empresas para incorporar alumnos, como es
el caso de algunas comunas, y también este limite estd dado por la estacionalidad en algunas
especialidades, tal es el caso de agropecuaria y servicios hoteleros, que presentan un mayor
incremento en periodos no escolares.

Sin embargo la especialidad de administracién mantiene sus redes para la matricula actual,
lo que no significa que cubra la demanda porque el liceo se ha visto obligado a seleccionar a los
alumnos/as para su insercién al Proyecto y por ende a las empresas.

Finalmente, se puede indicar, que las falencias que pueda presentar el FOPROD, sélo
pueden ser corregidas en la medida que se comprendan sus causas, lo que se puede lograr
mediante una evaluacion de la perspectiva de los liceos y alumnos duales. Por tanto es preciso y
necesario contar con futuras investigaciones que permitan obtener en conjunto una vision global
del tema.

Conclusiones

En suma, la contextualizacidn de la practica curricular se asume como altamente valorada
de acuerdo a los resultados del Focus Grup, y de acuerdo a la evaluacién de logro de las
competencias basicas de alumnos de formacion Dual y de formacién tradicional, en que las
diferencias son favorables a los alumnos de formacién Dual.

Desde el punto de vista de las exigencias de la convivencia social (y no solamente de las
exigencias del mercado laboral), se supone que en el curriculo se forman, ademas de los
conocimientos, un conjunto de competencias, saberes, destrezas, habilidades y capacidades de
orden tedrico-practico que definen al ser humano como un ser formado para desempefiarse
integralmente en una profesion o desempefio dentro de la sociedad que le ha tocado vivir.
Entendiendo el curriculo como el espacio sociocultural teorico-prdctico en el que se ejerce los
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procesos de mediacion pedagdgica para la formacion integral del educando dentro de una
propuesta educativa determinada, es posible inferir que, en el marco de la formacién Dual, el
curriculo se configura como un nuevo nivel en el que concurren la teoria y la practica producto de
la interaccidon entre formas abstractas de conocimiento y su concrecion en la practica laboral, al
mismo tiempo. Las competencias y saberes que se logran del proceso de ensefianza aprendizaje
de los alumnos con formacién Dual, refieren a la formacién integral de los alumnos, los que se
asumen preparados para desempefiarse integralmente.

De este modo los saberes y conocimientos que se logran en la formacién Dual, tienen
estrecha relacidn con laforma en que se relaciona la teoriay la practica, donde ambas experiencias
se potencian mutuamente para beneficio de los alumnos y alumnas. En cierta forma se aprecia
cierta autonomia de los alumnos para conducir ellos mismos su capacitacién tedrica y practica en
relacién a su formacién personal. Es decir, la capacidad de decidir, previa reflexién critica y
autocritica, sobre los saberes que debe adquirir para su formacién, basados en la concurrencia de
la teoria y la préctica, implica una forma de autonomia que le permite conocer lo que necesita
para actuar sobre la realidad en la que le toca desempefiarse.

Respecto de la formacion Técnica profesional es posible sefialar que, de acuerdo a las
caracteristicas, experiencia y vision del contexto que se estudia, la formacién Dual representa la
opcion preferencial, no sélo porque la oferta se hace mas atractiva para los alumnos, sino porque
se obtienen mejores resultados en todos los aspectos. Asi queda demostrado en las mediciones
de logro de las competencias de alumnos de formacion Dual, que son comparadas al logro de
competencias de los alumnos de formacion tradicional. Del mismo modo, es refrendado por los
participantes del Focus Grup y por los maestros guia que evallan las areas de desempefio de los
alumnos. En general hay una alta satisfaccion de los actores involucrados en el proceso de
formacién Dual, donde cada uno siente que aprende y aporta en un espacio donde la sociedad y
el mundo privado reconocen un encuentro eficaz y altamente efectivo.
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Features of teaching geography of culture
in school geography

A.U. Satybaldieva
Zhangabay A.P.

Abstract. The contents and structure of the methodical system of teaching cultural
geography in school for 10th grade in natural and mathematical direction is presented in the
article. The aim of the suggested pedagogical model is to provide the basic knowledge about the
formation and development of ethnic groups, which are the main bearers of our country and the
world culture, the major centres of civilization, objects of historical and cultural heritage and holy
places. The model also provides moral, mental and aesthetic education. In accordance with the
aims and objectives of the study, the principles of cultural identity, cultural self-identity, speaking,
cultural-historical, personal-activity, value-semantic, systemic differentiation, integrity,
subjectivity and socialization, creation and expansion of cultural environment are identified as
important educational environments. The results obtained in the course of the study are also
shown.

Key words: content component, principle, motivation, learning outcomes.

Cultural geography studies the spatial manifestations of human cultural activity, the laws of
cultural studies as a spatial phenomenon, the emergence and current state of geoculture.

For a long time, territorial features of culture were studied within the framework of
ethnography, culture itself was considered as a means of adaptation of society and individual
peoples to the natural environment. Therefore, it is natural that geographers are interested in the
study of culture as a spatial phenomenon, in the study of the origin and current state of cultural
geography [1].

Cultural geography is a wide-ranging, complex field of science. The study of the different
nations and cultures of the world can be traced back to ancient geographers such as Ptolemy or
Strabo.

The problems of cultural geography in the Republic of Kazakhstan have not yet been fully
studied from a methodological point of view. Usually, cultural geography is considered as part of
socio-economic geography in school textbooks. The disciplines of symbols, sacred, mental, and
aesthetic geography are still in their infancy (Figure 1).

Linguistic Cultural infrastructure Ethnocultural
geography geography geography
1 |
Geogréphy of Reliéion
cultural heritage (denomination)
! |
: |
Socio-cultural Economic and cultural .
geography geography Ethnic geography

Figure 1-The structure of the geography of culture
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According to the data of Figure 1, the authors of the new generation textbooks for grades
6-7, published in 1997, are Professor A.B. Birmagambetov, Ph.D. Sh. Sh. Karbaeva and K.N.
Mamyrova (Introductory course of physical geography) [2], Ph.D. Academician A.S. Beisenova, S.A.
Abilmazhinova, K.D. Kaymuldinova's ( Geography of Continents and Oceans) textbooks and their
teaching methods include the ethnic, religious, linguistic composition of the world, ethno-cultural
regions. problems of classification are comprehensively considered. The main methodological
features of their training are described [3] .

E. Akhmetov, N. Karmenova, Sh Karbaeva, B. Asubayev [4], V.V. Usikov, A.V. Yegorina, A.A.
Usikova, G.B. In Zabenova 's textbooks "Economic and social geography of Kazakhstan" for the 9th
grade, the national, linguistic and religious composition of the people of Kazakhstan, ethno- culture,
features of the territorial distribution of historical and cultural heritage objects and cultural
infrastructure, as well as their teaching methods are comprehensively considered [5].

A.S. Beisenova, S.A. Abilmazhinova and K.D. Kaimuldinova [6], also, O.B. Mazbaev, B.N.
Nesipkulova, E.A. Tokpanov, L.N. "Geography" written by Aliyeva for the 10th grade in science and
mathematics. A common way around the world. CIS countries", economic and social geography of
the world textbooks in the socio-humanitarian direction, the natural and mechanical movement
of the world's population, birth, death and natural growth rates, religious and ethnic composition,
settlement forms and regions are comprehensively considered in accordance with the age
characteristics of the students, an understanding of the concept of ethno-culture given and the
ethnogeographic image of the world is described [7].

"Map of Ethnocultural Centers and Regions of the World" was rationally used to form
students' visual memory skills. An overview of cultural heritage objects that have a special place
in the history of mankind in the centers of civilization of the world.

Professor S.R. Erdavletov, who founded the theory of the science of tourism in our country,
studied cultural geography from the point of view of tourism in 1980-2015 [8]. The well-known
scientist mentioned in his works "Esik Kurgany", "Tambalytas", "Arystan Bab", Ahmet Yassaui
mausoleums, "Otyrar city", "Koylyk city", "Beket ata" underground mosque, etc. Emphasis was
placed on the study of unique historical, archeological and architectural monuments included in
the list of World Cultural Heritage of UNESCO.

Thus, cultural geography is a direction of socio-economic geography that studies spatial
cultural differences and territorial distribution of cultures. His research subject was the spatial and
cultural differences between the regions of the Earth, based on the identification of geographical
spaces in terms of cultural specificity.

Cultural geography studies the arrangement of elements of material, spiritual, linguistic,
political, ecological culture, art, lifestyle and traditions of the people of the world. On the one
hand, cultural geography is the territorial distribution of individual elements of material and
spiritual culture, their impact on the landscape and their relationship with the geographical
environment, on the other hand, the processes and results of the spatial organization and
differentiation of entire cultural complexes, first of all, thinking and character transmitted from
group to group, from generation to generation. - studies a community of people with established,
biologically developed, stable stereotypes of behavior.

To introduce active methods of student development in Kazakhstan, to develop functional
literacy of students on their own, to actively acquire, apply, analyze, accumulate, and evaluate
their knowledge will be conducted by creating an enabling collaborative learning environment .

Updated curriculum - new methods, strategies, guantitative assessment according to the
developed measures and corresponding descriptors , new forms of educational planning (long-
term, medium-term, short-term), formative and summative assessment methods, gradually
teaching in Russian, Kazakh, English languages implementation.
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The education content has been updated in school geography and "Natural Science"
subjects, emphasis is placed on the formation of geographical culture and comprehensive in-depth
teaching of cultural geography.

In particular, in 2017-2018 B. Sh. Abdimanapov, A.U. Abulgaziev 's 5-6th grade science
textbook " Galam. Earth. In the section " Man " in the topic "Distribution of people on the surface
of the Earth ", the basics of ethnic geography, which is the object of study of cultural geography,
the settlement of peoples in individual regions of the world, their external signs according to their
adaptation to natural conditions, the role of the environment in human life, are comprehensively
described, taking into account the age characteristics of fifth grade students. .

The role of labor in the development of human society is described in the areas of population
settlement around the world. To explain the main centers of human civilization, it is available for
fifth-grade students, it is presented with conventional symbols in the explanation, and it is easy to
read thematic map.

According to the principles of the spiral education system, in the 6th grade, the
relationship with the natural environment in which modern people live is considered.
The meanings of the concepts " natural environment ", " artificial environment ", "
social environment ", " society " are revealed based on the use of artistic images and
drawings to reveal the content of the topic . In this regard, initial concepts that reveal
the meaning of the cultural landscape are given.

The components of cultural geography in the science subject with updated
educational content allow to implement the principle of cultural studies in
geographical education in high school.

Formation of human geographical culture is a method of coordinating relations between
society and nature aimed at preserving our planet.

The dynamism and changeability of the reality around us determine the structural features
of the personality, meaningful, active and effective orientation in the modern world, the creative
development of the cultural space, the understanding and appreciation of national values, the
cultural diversity of people in the world, the uniqueness of cultures and their potential community
on Earth, the protection of the geopolitical interests of various nations. demands.

as a set of material and spiritual values created by mankind in the process of historical
development . Geographical culture is a social and personal characteristic of a person, which
reflects a personal attitude towards nature, a healthy lifestyle and the environment.

person's geographical culture is a system of life values based on knowledge of nature .
Geographical culture is the result of pedagogical influence, a set of real and subjective
characteristics, the basis of which is the value relationship to the geographical environment.

Geographical culture is characterized by the following features:

1) Scientific perception of the environment;

2) Knowing the language of geography science (concepts, terms, names, principles,
theories, concepts, laws);

3) Knowing the geographical environment, its changing features and condition;

4) Developed geographical (analytical) thinking associated with the skills of determining
cause-and-effect relationships;

5) Development of spatial views, ability to "copy" geographical knowledge to a map;

6) Environmental education and consciousness, striving to preserve and improve the
geographical environment and its components as the basis of society's existence;

7) In practice, being able to use geographical knowledge and business in everyday life;

8) Being able to find optimal solutions to actual geographical problems and situations of
one's land;
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9) The ability to assess and predict the features of the development of the geographical
environment, to make accurate short-term forecasts.

Development of geographic culture is a long process based on scientific knowledge of the
surrounding world, mastering the idea of a quality independent material whole system of
geospheres, where the geographical shell is interconnected and interacts with each other,
everything is in continuous movement, change, and development. Thus, the concept of
"geographical culture" became the basis for creating the content of modern school geography. It
is the basis for ensuring the formation of the spiritual world of each student, introducing him to
the values of world civilization. The main tasks of geographical culture are to form the content of
knowledge about geographical and scientific images of the world for students.

Formation of the geographical culture of students is a way of coordinating relations
between society and nature aimed at understanding the existence of nature, man, and society,
which is the basis for the preservation of the planet Earth, the conscious socio-economic activity
of society.

Cultural geography, which studies spiritual and cultural values, objects of cultural heritage,
and cultural landscapes formed by the interaction of society and nature, is of great importance in
the formation of geographical culture.

Cultural studies has a great place in education and upbringing of the young generation. The
essence of cultural studies is the formation of culture, values, worldview thoughts and
geographical image of the world by combining natural-scientific, philosophical, intuitive and
artistic methods of education. Therefore, cultural studies plays a special role in the development
of students as a whole person, in addition to supplementing their knowledge.

position of cultural studies in geography allows to consider the geographical environment
from a cultural point of view, by determining the influence of man on the surrounding nature,
contributing to the development of spiritual and humanistic qualities. From this, it can be
concluded that socio-economic and natural objects are studied and recognized as a whole
formation [9].

In our opinion, geographical education from the point of view of cultural studies can be
implemented in the following different forms of activity.

1. Intelligence . Mastering geographic knowledge as cultural elements. Students of this type
of work perform relevant and creative tasks requiring analysis, summation evaluation, word
riddles, creating word sequences and solving them while passing the "Social Geography" section
of school geography, which has updated educational content.

During the course of studying the topics "People of Kazakhstan", "Cultural heritage of the
peoples of Kazakhstan", students identify the specific features of applied works of art and classify
them according to the scope of their application.

2. Practical . In the course of going through topics that reveal the meaning of cultural
geography, the theoretical knowledge gained by performing practical work with various sources
of information related to everyday life is confirmed in practice. Bulanty, Anyrakay, Ayagoz, etc.,
where the Kazakh-Dzungar battles were fought in llyas Esenberlin's novels "Almas Kylysh", "Khar".
It is possible to show the places of special importance in the country's history on the map and
collect interesting information from the Internet. Students should identify these geographical
objects, determine the features of the terrain, the reasons for choosing them.

3. Artistic and aesthetic . Here, by getting acquainted with the cultural values of the lesson
through monumental and visual works of art such as "Altyn Adam", "Aisha Bibi", "Khoja Ahmet
Yasawi" mausoleums, "Tirksib", "Tolegen Toktarov", musical performances, students are taught
aesthetic, moral, intellectual can be used for the purpose of imparting thought education and
awakening feelings of patriotism.
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4. Research and search . Actual and creative tasks are given during extracurricular activities
in order to form the skills of students to independently study the features of settlement of peoples
in different parts of Kazakhstan and the world. In order to optimally solve these problems, using
thematic and general geographical maps, relevant and creative tasks are given to determine the
natural conditions, traditional farms, customs of Malaysians, Tibetans, Arabs, and Eskimos living
in different parts of Eurasia.

5. The game . This form is the most powerful of the above. During the games, past and
present or future situations are taken into account, which in turn creates certain emotions in the
students. For example, during the game lesson "Peoples of Russia", students prepare costumes of
the nationalities living in the country in advance, search for information about a certain people,
and then in the lesson learn about the features of life of certain cultures, their traditions, customs,
etc. b. shows.

During the physical geography section of school geography with updated educational
content, showing the works of artists who painted Burkanbulak waterfall, Sharyn gorge, Kulsay
lakes, Okzhetpes to the students helps students to remember natural or socio-economic objects
by visual observation, the environmental conditions that affect their formation and change,
development and allows them to discover the return phenomena on their own [10].
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Angatna. Makanada bananapra apHanraH binim bepy HeaiziHOe KOCbIMWAaHbI 3epmmey,
Mobunedi KoceimwaHbliH 6ananaposi mopbueneyodezi barbim 6ar0apblH KAPACMbIPLIAFAH.
bananapdel OKyFa bIHManaHObIpy MAaKkCcamosliHOA KAPACMbIPbIAFAH.

TyniHAi cesnep:, mobunedi Koceimuia, binim, bananap, mapbue

Kipicne

Bananapapl  OKbITy Oafdapnamanbik — KamTamacbid  eTydiH  uHTepdelcTik - An3anH
epeKllenikTepi aKOHOMMKa/bIK KahaHaaHyAblH, 9CEpIHEH 8/IeYMETTIK-9KOHOMMUKANbIK Aamy
KapKblHbl aMTap/iblkTanm Kedengefi, FblabiM  MeH TexHWKa Ja anTapabiKTak  Jamblapl.
KomnbloTepAiKk »Kenifik aknapaTtTblK TEXHONOMMANAP KOFAaMHbIH, 9PTYP/i cananapbiHAa KeHiHeH
KONAaHbINaabl, COHbIMEH KaTap 6ananapfa apHanfaH 6inim 6epy GaraapnamanbiK KamTaMachi3
eTy [le anfa XKblKyaa.

AfFbIMAarbl Kafdalnfa KeneTiH 6oncak, 6ananapfa apHaafaH 6inim b6epy Oaraap/iamansik,
KaMTamacbl3 eTyiHiH, 6ec Herisri Typi 6ap, atan aWTKaH4a, OWay, cayaTTbl/blK, KeckiHgeme,
apudmeTrKa aHe TaHy. CayaT ally cabafbl CanbICTbipMabl Typae Kapanarbim 60bin Tabblinaabl,
on Hananapfra OKyFfa XKaHe XKa3yFa KOMeKTece anafbl; KeCKiHAeMe CbiHbIN CypeT cany »aHe Hacka
a4icTep apKbiabl HananapablH, TyC NeH niwiHAi KabbinaayblH HblFaUTaAbl XoHe KepKemaik
NeHreniH aambiTazibl; apudmeTrKa OKyaa CanbiCTbipMasbl TYPAE KeH TapanfaH KaHe binim bepy
Hafaapnamanblk KacakTamacbl Hananapfa MaTemaTMKaHbl YMpEeHyre XaHe NOrMkasnblk oknay
KabineTiH [JambiTyfa KemekTecedi. bananapfa apHanfaH 6inim  Oepy ©Oargap/iamansik,
*KacaKTaMacblHbIH, KenTereH Typaepi 6ap »aHe Ma3aMyHHbIH, 9p Typi bananapra oKyfa KemekTecy
YLWiH apTypAi acepnep MeH acepaepre ne. MHTepdelcTi :)obanay TypFbicbiHaH 6ananapapiH 6inim
Hepy baraapnamanbiK KacakKTaMacblHbIH 63iH/AIK epeKlle cunaTTamanapbl 6ap KaHe MHTepPencTi
)obanay ctuni bipkenki 6onybl Kepek. bananapblH, Kac epekLlenikTepiHe calikec, AblbbIC NeH
aHUMALMAHBIH YANeciMi MHTepdenc AM3anHbIH KOFapbl MHTEPAKTUBTI KaXKeT eTed,.

MaTtepuanaap *aHe agicrep

NHTepdenc am3anHbl 6ananapabiH *Kac epeKlenikTepiHe COnKec Kenybl
bananapfa apHanfaH binim Hepy Oaraapnamanblk KacakTamacblHblH UHTePdENCTIK An3aliHbl
banara OafbiTTanFaH onnayfa Herisgenred. Mobanay KesiHge o 6ananapdblH — Kac
epeKWenikTepimeH yinecyi Kepek »aHe ofaH HananapaplH, Kbi3blFyLWblblFblH apTTbIPATbIH KaHe
ONapAblH, *Kac epeKLLeNiKTEPIH KaKcapTy VLIiH bananapablH, *Kac epeklwenikTepiH KONAaHy Kepekx.
OKY bIHTacbl MeH 6acTtamacbl Hananapfa OKyfa KemekTecy. OnapablH, H6apabiFbl CayaTTblbIKKa
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apHanfaH Hafmapnamansik Kypan, 6ipak AusarH ctuni myngem 6acka. ApHalbl MynbTOUAbM
3NeMeHTTepiH NaidanaHa oTbipbin, OananapablH,  CayaTTbIbIKKA  YMPeHyiHe  apHanfaH
/IeMEeHTTEPAi »Kacan, MilWiHi cyMKiMmai, TyCi allblK »aHEe eTe KbI3blKTbl LWeWiMmaep KapacTbipyra
bonaabl, bananapra apHanfaH 6inim Oepy Oarmap/iamainblk *KacaKTaMacblHbIH, MHTEpPdENCTIK
[AM3alHbl HEeri3iHeH aHTPONOMOPPTbLIK PUTOPUKAHbLI Kabblnganasl, 6y 6ananap NCUXoNorMacbiHa
KebipeK canKkec Keneqi XaHe oHal TyCiHyHe KemekTeceai. [1].

BipblHFa MHTepdenc An3amH CTUNI
Bananap oani KiwkeHTa OonfaHAbIKTaH, onapga npobnemanapdbl onnay Kabineti meH
XKblNOaMablFbl KeTicnenai. bananapra apHanfaH 6inim Hepy Oargapiamainblk ¥acakTamachlH
KypacTbipfaH Ke3zae 6ipTyTac CTWMAb MeH MasMyHJbl cakTay KakeT. WHTepdelcTiH Tyci mMeH
YapPbIKTbIFbl CaNbICTbIPManbl TypAe anbipMallblablik, 00Aybl KarKeT. UHTepdelcTiH e3repyiHe
©alnaHbICTbI *apamcbl3 e3repicTep, by bananapabiH OMNay yaKblTbiH e43Yip KbiCKapTadbl KaHe
HaFaapnamanbiK KaMTaMacbl3 €Ty KYMbICbIH KeHinaeteai.

NHTepdenc am3anHbl AblbbiC NeH aHUMAUMAHbIH, YaeciMmainirine bafbiTTansaH
bananap oMHaraHAbl yHaTaTbiH »KaHe OapiHe Kbi3blfaTblH *KacTa 6onfaHAbIKTaH, onap 6anblk,
MaTiHAi 6inim  Oepy 6Oafgapnamanblk  KypasbiHbiH,  MHTepdenci onapAbl  KaablKTblpbiM,
anbIKTblpaZbl, Oy ONapAblH, OKyblHA blKNan eTnenTiHAiKTeH, 6inim bepy 6Gafgapnamansik
KypanblHbIH MHTepdelnc AM3aliHbiHa AblObIC KOCbINYbI KaxeT eTeai. [1]. TMicTi Typae aHMMaums
KOHEe aHMMaUMA 3NeMeHTTepi »KaF4anabl XaKCbl KepceTin KaHa KOWMaWhAabl, COHbIMEH KaTap
H6ananapAblH amoumanapbiH benrini 6ip gapexene *KyMblaablpa anasbl.

NHTepdencTi »kobanay onbiHAaPbI MEH 63apa SpeKeTTecy KameTTiiri

OKy npoueciHae 6ananap yHeMi HaszapblH Oip KaKKa XMHaAKTaN oTbipa a/IMafaHabIKTaH

KoHe ©3iH-e3i OaKblnay KabineTi oK OKy Oaffapiamaiblk KamTamacbl3 eTyaiH uHTepdeic
AM3aiHbIHA  OMblHAAPAbl KOocy ©ananapAblH Has3apblH aydapybl MYyMKiH, Mobuamzaums.
H6ananapablH, binimre aereH Kpi3blFyWblNblfblH, 6ananapaplH, oMbliH HapbicbiHAa 6iniM anybiHa
MYMKIHAIK TYFbI3y cypeTTe KepceTinreHaen. (1-cypeT)

1-cypeT. Mobunbaik KocbiMLaAarbl rpaduKabiK 3NeMeHTTEPAIH KYPacTbIpblaybl.
[CinTeme: [NpoABMMKEHME AETCKMX NPUNOKEHNIN | KaK NpoABMHYTb, PACKPYTUTb NPUAOKEHME ANS
neten (appbooster.com) J.

BananapapiH, 6inim bepy baraapiamansik KypaaaapbiHbiH MHTEPPENCiH Kobanay
DKOHOMMKaHbIH, JlaMybIMEH K3HE Fbl/IbIM MEH TEXHWKaAHbIH AamybiMmeH Binim Bepy aneymeTTik
namyna, acipece 6ananapapl OKbiITyaa 6apfaH calbiH MaHbI3Abl Pen aTkapaabl. bananapapl
OKbITYAbIH MaHbI3Abl KONAAPbIHbIH, bipi peTiHAe 6ananapAbl OKpITyAblH, Oaraapiamanbik,
*KacaKTaMacblHblH, MHTepPbENCTIK An3aliHbl BananapablH, OKybl YLWiH eTe MaHbi3abl. COHAbIKTaH
binim 6epy baroapnamasnblk KamTamacbi3 eTyiHiH Nai4acbiH KaMTamachi3 eTy YLWiH apHanafaH binim
bepy baraapnamansik *KacakTamacblHbiH MHTEPDENCTIK AN3alHbIH KYLENTY KaxkeT. [2].

Bananapfa apHanfaH nanganaHyllbifa barbiTTanfaH MHTepdenc AnsanHoi
ONeYMETTIK OMip CYPY AEHreMiHiH KaKkcapybiMmeH bananapabiH TYTbIHY Tayapiapsl bipTe-bipTe caH
anyaH, aTkapaTblH Kbl3meTTepi kypaeneHe Tycyde. CbipTTall KapafaHaa epkeHaen, bepekeni
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60NbIN KOPIHTeHIMEH, WblH MaHIHAE TYTbIHYLWbIAAPAbIH, KOHINIHEH WbIFYbl }oFapbl emec. OHbIH,
cebebi HeriziHeH HapPbIKTbIH erken-Terkennepimer 6ananbictol.CermeHTTEY YbiMbl Bi3aiH enae
KeHiHeH TapanmafaH. HapbIKTbl CErMEHTTEY MapKeTUHITE ©Te MaHbI3Abl YFbiM. OPHip TYTbIHYLbI
TOObI HAPbIK cermeHTi 60abIN Tabblnaapl.

Kasipri yakbiTTa 6ananap eHimaepi bipte-6ipTe bananapablH, HakTbl Aamy Ke3eHaepi MeH
HaKTbl ©CYy KarKeTTinikTepiHeH BeniHOeNTiH Keke TyTbiHy AdyipiHe eHAai. bananapabl OKbITYAbIH,
barnapnamanbik MHTepdbenciHiH, aAn3aiHbl aa Hananapabl Ton peTiHAe Oenydi KaxeT eTeq,.
OPTYpPAi ekniHaepre 6aNaHbICTbI , cUNaTTamanapbl ap TypAai 6onaabl, an anbiHFaH HaTUXKeNep ae
Mmynae 6ackawa 6onagpl. bananapra apHanfaH HapblKTbl CErMEHTTeY KesiHae bargapnamarnbik,
6inim 6epy nHTepdenciHiH, An3anHbiH 6ananapabiH NCUXONOTUABIK KaHe TaHbIMAbIK Ke3eHaepiH
ecKkepe OTbIpbIM, YLl Ke3eHre 6oy KepeKk: MeKTenke AeMiHri KeseH , 6acTayblll CbiHbINTAPAbIH
TOMEHTI CbIHbINTAPbl. MEKTEN XaHe OacTayblll MEKTeNTiH Ofapbl CbiHbINTAPbI, ONAPAbIH 3P
KeseHae VUIbIPaUTbiH Hapcesepi, coHdan-aK 6ananapblH NCUXONOTMANLIK epeKlenikTepi MeH
©34epiHiH oKy Taxipmnbeci apTypni bomak.

Binim bepy baroapnamanbik KacakTaMacbiHbIH, MHTEPDENCTIK An3alHbl KyaTTbl binim 6epy
byHKUMANAPbIH FaHa eMec, COHbIMEH KaTap aAemi nanaananylubl MHTepdenciHe ne 6onybl Kepek.
BananapapiH 6inim 6epy baraapnamanbiK KacakTaMacbliHblH, MHTepPbENCTiK AM3aliHbl bananapra
OafblTTanfaH, OHbIH TYyMNKi MakcaTbl 6ananapiblH HaKTbl KaXKeTTiNIKTepiH eckepe OTbipbIM,
GananapaplH,  KaXKeTTiNIKTepiH KaHafaTTaHAblipy 6onbin  Tabblnaabl. bananap, OKyAblH
KapanambIMAbINblFbl MEH KeHinairiHe Haslap ay/[apbliHbl3 KaHe Taxipnbe AmM3aliHbiHA Hasap
ayaapbiHbi3. Tasxkipnbe  amsanHbl  Oananapfa apHanfaH  b6inim  6epy  Hafgapnamasnbik
¥KacaKTaMacblHbIH MHTepdeNCiH kobanayaa eTe MaHbl3abl. [AnsainHepnep »obaHbl Kacay KesiHae
©30epiHiH penaepiH monbiHaan, 6ananapablH npobaemanapbliH TYCiHYi KepeK, COHbIMEH KaTap
HananapapiH NCUXONOTUANBIK KaHEe GU3MKaNbIK cMNaTTaManap/bl Herisre any.

Bananapra apHanfaH b6inim 6epy baroapaamanbik UHTepdENCiH Kobanay NpUHUMNTEPI
BananapapiH  6inim  Bepy Garaapnamanblk — KacaKTamacblHbIH - MHTEPdEMNCTiK  AM3alHbIH
LWOFbIPNAHABIPY KEPEK KoHE OHbIH, AM3alH NPUHUMNTEPIH eckepmey Kepek. bananap yuwiH
XKynenik 6araapnamanslk Kypanapl allkaH kesae onap OipiHWi ke3ekTe HafaapaamaHblH e3i emec,
6inim bepy bargapnamanblk KypanblHbiH MHTEPPenciH Kepedi. [ln3anH akblifa KOHbIMAbI, DAEMi
YKoHe TyCiHyre oHan bafgap/iamanblK KamTamachli3 eTy 6ananap ywiH ete maHbi3apl. COHAbIKTaH
6inim 6epy barmapnamansik UHTepdeliciHe bananapabiH, OMfaybiHa COMKEC KeneTiH rpaduKanbik
KOHEe CMMBOAbIK AM3alHAbl KOCYy eTe MaHbl3abl. O canbiCTbipManbl TypAe KapanambiM KaHe
UHTYUTUBTI, »KoHe OananapablH, Oinyre KyWTap/bifbiH OATY »KOHE OKyfa [ereH bIHTaCbiH
KyMblAAblpy oHan. [3].

Bananapfa apHanfaH 6inim bepy 6argapnamanbsik KypanaapbiHbiH MHTePdENC KYLITI KOpHEKI
cesimre me Honybl Kepek, bananapblH Ha3apbiH ayJapa anaTbiH XoHe aKknapaTTbl HepyaiH
TMiMAiniri meH A2NA4ITIH KamTamacbl3 eTy VIliH Tabusn xaHe Teric 6onybl kepek. CoHaal-ak,
MaKeTKe Has3ap aydapy KepeKk.KepHeki acepnepre Hazap ayaapfaH Kesge. 6inim bepy
baroapnamanbik KamTamacbl3 eTydi enemeyre 00/Manibl KaHaMajlblfbl KaHE WMHTEPHENCTI
nanaanaHyabliH Kapananbimabinbiesl. [4].

bananapaplH, NCUXONOTMUANBIK ©3repicTepi CanbICTbipManbl TYPAE XMi XKoHe e3repmeni
6onbin kKeneai.OnbiHAaPAbl HananapabiH, OKYbIHbIH epeKLie Tacini peTiHae nanaanaHyrsa 6onaapl.
Oky bafmapnamasnblk KamTamacbls eTyaiH MHTepdelciH xobanay KesiHAe OMblH 31eMeHTTepiH
TWIiCTi Typae Kocyfa H6onaabl, an BUPTyandpl TakblpbinTap Gananapapl Kabbingay TypFbiCbiHAH
KbI3bIKTbIPY YLLUIH *06anaHybl MYMKiH. TaKblpblM aHaFypP/bIM ¥KaHAbl, *KaHAbl KaHe TyCiHyre oHaw,
COHbIMEH KaTap on 6ananapAblH OKyfa AereH bIHTa-blKblAacbiH - efdyip  Aspexene
XYMblagbipadbl. MHTepdenc amsaliHbl - Oy TEXHONOMMS MeH KepKeMAiK webepnikTi bipikTipeTiH
WblFapMallblNblkK apeKeT.MHTepbencTi kobanay KesiHae bOYHKUMOHANAbINbIK anfbiluapT H6onysbl



«Interdisciplinary Science Studies» (January 19-20, 2023). Dublin, Ireland I

KepeK. TexHWKanblK bakTopnapabl Herisri KapacTblpaTbiH OOBLEKT peTiHAe ana oTbiPbin, O
OHEPMEH TbIFbI3 Yinecesi *aHe 6enrini 6ip aMOUMOHANAbIK IHE M3EHN cUNaTTamasiapra me.

Bananapfa apHanfaH barmapnamansik MHTepdencTi »kobanay agici

bananapfa apHanfaH 6inim bGepy Oargapfiamanblk KamMTamacbl3 eTydiH UHTepPPencTik
AM3alHbl KeNTereH anemMeHTTepAeH Typadbl, 0/1ap HEri3iHeH »Kanmbl BU3yandbl aCepaepaiH, *KeTi
TYPiH, Tepe3enepai, KepceTKilTepai, Masipaepai, Avarpammanapibl, TYUMENepdi KaHe MaTiHAI|
KamTuabl. KepHeki acepnep Xannbl cypetneH (afHW uHTepdenc mykabacbl) aHbiKTanadbl.
BananapapblH, NOrMKanbik oMnay KabineTi ani XeTinmereHAikteH, HakTbl MHTepdelic bananapfa
Y/IKEH Kemek bepegi.

BananapapiH, *Kyneni onnay KabineTi canbiCTbipmanbl TYpAe o/CI3 KaHe onapapblH, 3eMiHi
OHalM ayaapblnatbiHAbIKTAH, 6inim Oepy 6afoapnamanblK KacakTamacblHblH - MHTepdpenciH
»obanay kesiHae bananapabiH TbiM Ken acepiHeH TyblHAaraH aAypbenerai bonasipmay yLiH yakbIT
leKTemeciHe Hasap ayaapy Kepek, On kebiHece ©Oana nanganaHywblnapabliH, BUyanapl
opTasblfbiHAA BOMaAbl *KaHE O KETKI3eTiH aknapaTTbl KentereH 6ana nangananylbliap Tikenemn
Kabblngan anaabl, 6yn nHtepdenc aM3anHbiHAA 6Te MaHbI3Abl; Ma3ipaep KaTanorrap CUAKTbI, an
TepeHairi MeH KeHairi »kobanay KesiHAe KillipenTy KepekK sKaHe KaxKeT eMec 3/IeMeHTTepi abin
TacTay Kepek.Hemece oflaH Aa Ken yKcac onumsanap MHTepdencTi KapanambiM KaHe UMHTYUTUBTI
eteni, 6yn 6ananapblH ecTe cakTaybl OHal; benriwenep - WUHTYUTUBTI, TyCiHyre oHaMl »KaHe
rpaduKa apKbiabl 06bEKTINEPAi KepceTy TaciNi. ecTe cakTanapl, aknapaT bepy YLiH eTe biHFalbl
*KoHe Nanaanbl }aHe Kabblnaay oHal; TyiMMe An3aliHbl MeH benrille aAn3aiHbl bipwama ykcac. byn
nalaanaHyllblNapra onepaumanapabl OpbliHAAY YWiH HYCKayfa MYMKiHAK bepeTiH aaic. An3aiH
HananapaplH,  MiHe3-Ky/blK 94eTTepi MeH TaHbIMAbIK KabineTiHe calikec 601ybl  Kepek.
ToXipnbe;MmaTiH apam 6anacbliHa aKnapaTTbl JKETKi3yAiH €eH MaHbI34bl KoHe TanTblpmac
TocinaepiHiH 6ipi 6oabin Tabbinaasl.bananapapiH, 6iniMiHe 6atfaHbICTbI XKayan bepy KaHe TyCiHy
LeKTeyNi, COHAbIKTAH oN GananapAblH, Ha3apblH ayAapy YWiH bIKWAM 3HEe HaKTbl, allblK,
TycTepMeH DoNybl Kepek.

KopbITbIHAbI

Byn maKkanamaa Mobunbfi KocbiMWanapablH, Kobanay GapbicbiHAAFbl anfbl LWAPTTapbI
*KaHe »obanay bapbiCbiHAAFbI MaHbI3Abl KaKTapbl TanAKblAaHAbl,6anaHbIH MOOUAbAI KOCbIMLLIAAA
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Annotation
The article provides a brief analysis of publications covering the issues of the influence of virtual
laboratories on forming students' digital competence. It is shown that the virtual information and
educational laboratory is used as an effective teaching tool, provides freedom of the trajectory
and educational material choice by the student, contains a large amount of visualization, texts,
audio and video information, but cannot replace the teacher, cannot replace a good teaching
textbook, acting as an additional element in the study of subjects at school. The introduction of
information technology in a modern lesson improves the quality of students' knowledge,
contributes to the emergence of interest in the subject, and increases information competence.
This competence is aimed at developing the skills of the student's activity in independent search,
analysis and preservation of information contained in academic subjects and educational areas,
as well as in the surrounding world.

Keywords: virtual laboratories, information competence, electronic educational resources

New demands of the state and society for the education system make it necessary for all
participants in the educational process to develop information competence skills [1]. The ability
to work with information is becoming one of the priorities for a modern person. Education,
flexibility of thinking, the ability to navigate a huge flow of information become significant values
for a person throughout his life. The values of modern society are the ability to think
independently, based on knowledge, experience, the ability to apply this knowledge to solve
specific problems, as opposed to just erudition, the possession of a wide range of knowledge. In
the context of an increasing information flow, it is increasingly difficult to achieve a high level of
education, relying only on traditional methods and technologies in education. One of the possible
ways to solve the problem is to widely introduce innovative methodological systems and
technologies with computer support into the practice of education.

We see that within the digital educational environment, a computer program, an
interactive course very often acts as a teacher [2]. One of such means of increasing information
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competence is a virtual laboratory. Virtual laboratories make it possible to increase the degree of
independence of the student in mastering educational material, increase visibility, model
geometric objects, and automate the control of students' knowledge and skills. When conducting,
performing a virtual laboratory develops and forms the information competence of school
students. This competence is aimed at developing the skills of the student's activity in independent
search, analysis and preservation of information contained in academic subjects and educational
areas, as well as in the surrounding world. Information competence allows a person to make
informed decisions based on critically meaningful information [3].

Virtual labs can be seen as an alternative to hands-on labs and can be considered as
efficient as hands-on labs [4]. Omiko A. wrote back in 2007 that hands-on work with virtual
laboratory learning can provide learners with an experience that is comparable to learning in a
real science learning lab. The effectiveness of teaching natural sciences to students in a virtual
laboratory has been proven above [5]. This was also confirmed by Ufondu, N. U. (2009),
emphasizing the effective role of the virtual laboratory in the study of natural sciences [6]. Virtual
laboratories are generally accepted as an effective alternative to traditional laboratories in the
transfer of practical skills to students and professionals and has a positive effect on the process of
studying the natural sciences and learning to work with information [7].

Karimova B. and others are considering the possibility of using a virtual laboratory in the e-
learning system of biology. The authors determined the conditions for the successful
implementation of virtual laboratories in the educational process: professional training of a
teacher to work in an electronic environment, educational and methodological support, and the
availability of students' skills in working with information and communication technologies [8-12].

Virtual labs allow students to explore scientific phenomena; link observable and
unobservable phenomena; highlight important information; allows students to conduct several
experiments in a short period of time without the guidance of a teacher, but acting according to
the instructions for this laboratory work. Students independently studying the instructions for
performing virtual laboratory work increase their information competence. The information
educational space created for virtual learning is focused on ensuring that students can
immediately check their theoretical knowledge in the course of active practical, experimental
activities [13].

Virtual Labs enable students to put theory into practice in relevant experiments on specific
topics within the curriculum. Compared to traditional hands-on labs, they have lower cost, greater
availability, time savings, a safe environment, and flexibility for self-regulated learning and learning
to search for information and work with a large flow of information [14]. As an innovation, virtual
laboratories contribute to the creation of sustainable additional knowledge and learning resources
with a general limitation of learning practical real-world laboratory skills [15]. Achuthan et al.,
Raman R. et al. conducted a bibliometric study of 9523 publications on virtual labs from 1991 to
2021 and concluded that the virtual lab can play an important role in achieving quality education,
which remains largely under-resolved [16].

Thus, a brief literature review on the impact of virtual laboratories on the formation of
information competence in students allowed us to conclude that virtual laboratory experiments
play an important role in the education and development of information competence of students.
Virtual labs reduce the costs associated with conventional hands-on labs by providing the
necessary equipment, space and staff, as well as additional benefits such as support for distance
learning, improved accessibility of the lab to people with disabilities, and increased safety of
dangerous experiments and information handling. hosted in various sources Complementing
virtual labs with digital resources will provide comprehensive educational outcomes that allow
students to understand theoretical aspects and develop practical skills along with informational
competence.
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Annotation

The results of a reconnaissance survey of several resort centers with mineral water on the
territory of Ukraine are presented. The studies were carried out with the aim of additional
approbation of direct-prospecting methods and improvement of the methodological techniques
of their application in the exploration process for oil, gas and natural hydrogen, as well as in the
study of the deep structure of the Earth's structural elements. The developed mobile and low-cost
technology include modified methods of frequency-resonance processing and decoding of
satellite images and photo images, vertical electric-resonance sounding (scanning) of a cross-
section, as well as a method of integrated assessment of the prospects of oil and gas potential of
large prospecting blocks and license areas. Separate methods of this direct-prospecting
technology are based on the principles of the “substance” paradigm of geophysical research, the
essence of which is to search for a specific substance - oil, gas, gas condensate, water, gold, zinc,
etc. The resort center in Truskavets is located above a basalt volcano, within which hydrogen
migration into the atmosphere has been confirmed by measurements. In the upper part of the
cross-section accumulations of hydrogen can be found in a reservoir of 84 m thick, which is
overlain by metamorphic rocks of the gneiss group. The resort of Sataniv is located within a
volcano filled with sedimentary rocks of the 7th group (limestones), in which, at a depth of 46 km,
there are conditions for the synthesis of dead water. Several springs with mineral water of the
"Narzan" type in the region of Uzhgorod are located within the volcano, filled with igneous rocks
of the 7th group (ultramafic), which also contain potassium-magnesium salt. In the area with the
Narzan mineral water source, a volcanic complex was identified, filled with granites from an
interval of up to 13 km, in which at a depth of 13 km there are conditions for the synthesis of dead
water, and on the surface of 11 km - of living water. The resort center in Mirgorod is located within
a volcano filled with sedimentary rocks of the 7th group (limestones), which are covered with
dolomites from above. Instrumental measurements showed that the reservoir with mineral water
"Mirgorodskaya" is located in limestones, and deposits with water "Lagidnaya" and "Old Mirgorod"
- in dolomites.
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A volcano filled with sedimentary rocks of the 7th group (limestones) was identified at a local site
of a source with dead water in the city of Morshin. It is advisable to use mobile direct-prospecting
methods to assess the prospects for oil and gas potential (ore and water content) of large
prospecting blocks and local areas (including those put up for auction), to select optimal sites for
laying prospecting, exploration and production wells, to assess the prospects for discovering oil
and gas deposits in deep horizons of the cross-section, searches and localization of zones of
hydrogen accumulation in the areas of basalt volcanoes location, as well as zones of deep channels
location of chemical elements, fluids and mineral matter migration into the upper horizons of the
cross-section. The use of super-efficient and low-cost direct-prospecting technology will
significantly speed up the exploration process for various types of minerals (including water and
natural hydrogen), as well as reduce financial costs for its implementation.

Keywords. Ukraine, resort center, living and dead water, source, granites, limestones,
dolomites, marls, basalts, hydrogen, direct prospecting, deep structure, oil, gas, carbon dioxide,
sounding of the cross-section, remote sensing data processing.

Introduction

Mobile direct-prospecting technology of satellite images and photographs frequency-
resonance processing and decoding [8-9] provides an opportunity to quickly conduct in the
laboratory (without organizing and conducting field work) the survey of local areas, large blocks
at any point (region) of the globe, as well as on the planets and moons of the solar system. The
results of applying these methods in 2019-2022 [8-16] for searching the deposits of ore and
combustible minerals, aquifers, for the study of deep structure in the areas of location of structural
objects of various types, made it possible to obtain numerous evidence (facts) in favor of abiogenic
synthesis of oil and gas, a volcanic model of the formation of external appearance and structural
elements of Earth, as well as mineral deposits. A significant number of instrumental
measurements using frequency-resonance methods of satellite images and photographs
processing was made also in 2022. Below are the results of a reconnaissance survey of the areas
of several resort centers with mineral water in Ukraine.

Research methods

The developed and used mobile direct prospecting technology includes modified methods
of satellite images and photographs frequency resonance processing and decoding, as well as
vertical electric-resonance sounding (scanning) of cross-section [8-9]. Separate methods of
technology are based on the principles of the "substance" paradigm of geophysical research, the
essence of which is the search for a specific (sought in each specific case) substance - oil, gas, gas
condensate, gold, zinc, uranium, etc. [4]. The developed methods are based on the standing
electric waves discovered by Nikola Tesla in 1899 in the deep horizons of the Earth [6-7]. In the
modified methods of satellite images frequency-resonance processing, the resonant frequencies
of the bases of chemical elements, minerals, rocks and minerals (photographs of samples) are
used. The collection of oil samples in the database includes 117 samples, gas condensate - 15
samples [8].

Of great importance for the developed technology is the base of sedimentary,
metamorphic and igneous rocks, formed at the VSEGEI [2]. The sedimentary rocks of this base
include the following groups: 1 (psephites), 2 (psammites), 3 (aleurites, mudstones, clays), 4
(kaolinite mudstones), 5 (kaolinite clays), 6 (sedimentary-volcaniclastic rocks), 7 (limestones), 8
(dolomites), 9 (marls), 10 (siliceous rocks). The groups of igneous and metamorphic rocks are as
follows: 1 (granites and rhyolites), 2 (granodiorites and dacites), 3 (syenites and trachytes), 4
(diorites and andesites), 5 (lamprophyres), 6 (gabbro and basalts), 7 (ultramafic rocks), 8 (syenites
and phonolites), 9 (gabbroids and basaltoids), 10 (ultramafic and mafic rocks), 11 (kimberlites and
lamproites), 12 (carbonatites), 13 (granulites), 14 (gneisses), 15 (crystalline schists), 16
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(microcrystalline schists (phyllites)), 17 (slates). When carrying out instrumental measurements
using the developed technical devices, photographs of the listed sets of samples of sedimentary,
metamorphic and igneous rocks, borrowed from the electronic document on the site [2], are used.

In the process of performing experimental studies of a reconnaissance or detailed nature
(carrying out instrumental measurements!) within the blocks and areas of the survey, the
following sequence of procedures (graphs) for processing an individual satellite image (or its local
fragment) is used.

1. The procedure for fixing responses (signals) from the surface at the frequencies of the
following set of substances: oil, condensate, gas, amber, bacteria (methane-oxidizing bacteria, the
populations of which are analyzed in the method of microbiological exploration for oil and gas by
MicroPro GmbH), oil shale, gas hydrates, ice, coal, anthracite, hydrogen, living (deep) water, dead
water, diamonds, potassium magnesium salt, sodium chloride salt.

2. Graph of registration of responses from the groups of sedimentary, metamorphic and
igneous rocks that make up the cross-section.

3. Procedure for determining the presence in the survey area of deep channels (volcanoes)
filled with various groups of rocks; assessment of depths of the roots of volcanoes location.

5. Graph for determining groups of rocks (or individual samples of groups), from which
signals are recorded at the frequencies of oil, condensate, gas and water (deep, live).

6. The procedure for recording responses from oil, condensate, gas and phosphorus at the
surface (depth) of 57 km - the boundary of the synthesis of hydrocarbons and amber in deep
channels (volcanoes) filled with certain groups of rocks.

7. Graph of signals registration from water (deep, live) on the surfaces of 11, 46, 57, 68 km
- the predicted boundaries of water synthesis in volcanoes of a certain type.

8. The procedure for scanning a cross-section with different steps from the surface up to
15 km to determine the depth intervals, within which responses are recorded at the resonant
frequencies of oil, condensate, and gas. Refinement of the depths of location of the most
promising for hydrocarbons intervals of cross-section during additional scanning with a finer step.

9. Graph for assessing the depth of the upper boundary (edge) of basalts, as well as the
depths of the beginning of fixing responses at the resonant frequencies of hydrogen and living
(healing) water from basalts. It is implemented in case of fixing responses from the 6th group of
igneous rocks (basalts) on the surveyed area.

10. Procedure for determining the depths of occurrence of the upper edge of kimberlites,
as well as the depth interval within which responses at diamond frequencies are recorded. It is
implemented when establishing the presence of signals from the 11th group of igneous rocks
(kimberlites) in the survey area.

Taking into account the reconnaissance nature of the studies performed, the described set
of separate procedures for processing satellite images and photographs was not implemented in
full in all surveyed areas.

We also focus on the distinctive feature of the direct-prospecting frequency-resonance
methods being developed. Unlike classical geophysical methods, the methods used make it
possible in each specific case to fill the cross-section under study with the complexes of
sedimentary, metamorphic and igneous rocks present in it, as well as to determine in the first
approximation (and refine at the stages of detailing) the intervals of cross-section that are
promising for the detection of combustible and ore minerals, immediately, in the process of
measurements (registration of signals) by the developed instrumentation and measuring devices
(i.e. without additional stages of modeling and geological interpretation of the results of
instrumental measurements). In this article, as well as in other published materials, the emphasis
is mainly on the presentation of measurement results.
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We also note that the developed technology uses the frequency-resonant principle of the
useful signals’ registration [4]. Satellite images or photographs of research objects, as well as
photographs of rock samples, minerals and chemical elements, are, in principle, antinodes of
standing electric waves, discovered by Nikola Tesla in 1899 in deep horizons of the Earth [6, 7].

When carrying out instrumental measurements using the developed computerized
complexes, the spectra of satellite or photographic images of objects studied are sequentially
compared with the spectra of rock samples, the desired minerals and chemical elements. In the
process of comparison, the measuring unit registers resonances (electromagnetic responses),
which make it possible to draw a conclusion about the presence (absence) of specific rocks, the
desired minerals and chemical elements in the cross-section of the object of study. Such features
of the developed methods of satellite images processing and decoding are the basis for the use of
the terms "frequency-resonance technology" ("frequency-resonance methods").

The processing of satellite images and photographs is carried out in laboratory conditions,
without organizing and conducting field geological and geophysical studies. This provides an
opportunity to quickly conduct research in any region of the globe, and, consequently, developing
technology is super-mobile.

Investigation in areas of mineral water resort’s location

The features of the deep structure in the areas where the well-known resorts with mineral
waters are located are of interest from the point of view of their influence on the synthesis of
mineral waters and the formation of aquifers on the surface. The results of reconnaissance studies
in the areas where famous resorts are located in Ukraine are as follows.

Resort center in city of Truskavets (Lviv region). During the frequency-resonance processing
of a satellite image of territory in the area of Truskavets city (Fig. 1), responses from oil,
condensate, gas, amber, carbon dioxide, methane-oxidizing bacteria, phosphorus (red, brown,
yellow), oil shale, gas hydrates, anthracite, nitrogen, oxygen, carbon, hydrogen, hydrogen
bacteria, living water, dead water, diamonds, graphite, gold, coesite, deep basalts were recorded
from the surface.

Signals were registered from 1-6 groups of sedimentary rocks and 1st (granites: young, old
and up to 13 km), 6th (basalts), 6A (dolerites and andesites), 6B (lamproites), 11th (kimberlites),
12, 13 and 14 groups of igneous and metamorphic rocks.

When processing a fragment of an image of the western part of Truskavets (an oval contour
in Fig. 1), only responses from phosphorus (red), nitrogen, oxygen, carbon, hydrogen, hydrogen
bacteria, living water, sedimentary rocks of 1-6 groups and igneous rocks of the 6th (basalts), 6A,
6B groups were registered.

By fixing the responses at various depths, the root of the basalt volcano was fixed at a
depth of 470 km, and from the interval of 470-996 km, responses from granites (old) were
obtained. By scanning the cross-section from the surface, step 50 cm, the upper edge of the
basalts was determined at a depth of 280 m.

At a depth of 280 m, responses from 1-6 groups of sedimentary rocks and 14th group of
igneous rocks (metamorphic rocks of the gneiss group, 26 samples) were obtained from the upper
part of cross-section.

At a depth of 280 m, responses from phosphorus (red), nitrogen, oxygen, carbon, and
hydrogen were obtained from the upper part of cross-section.

On the surface of 0 m, responses from phosphorus (red), nitrogen, oxygen, and hydrogen
were obtained from the upper part of cross-section, which indicates of their migration into the
atmosphere.

When scanning the section from the surface (0 m), step 10 cm, the responses at hydrogen
frequencies were obtained from the interval 138-(200-intensive)-222 m.
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On the surface of 138 m, signals from the upper part of cross-section were recorded only
from the 14th group of metamorphic rocks, and from the lower part - from 1-6 groups of
sedimentary rocks.

Main results: a) the western part of the resort center is located within the basalt volcano;
b) measurements confirm the migration of hydrogen into the atmosphere; c) in the upper part of
cross-section above the basalts, accumulations of hydrogen can be found in a reservoir of 84 m
thick, which is overlain by metamorphic rocks of the gneiss group.

Google E
Fig. 1. Satellite image of the surveyed areain  Fig. 2. Satellite image of the surveyed area in
the region of Truskavets. the region of Sataniv.

Resort in the city of Sataniv (Khmelnitsky region). A satellite image of the territory of the
Sataniv resort is shown in Fig. 2. When processing the entire image from the surface, signals were
recorded at the frequencies of dead water, 7th (limestone), 9th (marl) and 10th (siliceous) groups
of sedimentary rocks, as well as dead water from limestones. Responses from hydrocarbons,
phosphorus, hydrogen, living water, salt and igneous rocks were not received. The lower edge of
the limestones was determined at a depth of 99 km, the roots of volcanoes filled with marls and
siliceous rocks at 723 km, and from the interval of 723-996 km, responses from granites (old) were
obtained.

Responses from dead water were recorded at a depth of 48 km, and there were no signals
at the surfaces of 13 km, 57 km, and 59 km.

When processing a fragment of the image in Fig. 2 without a cut in the oval contour,
responses were recorded only from the 10th group of sedimentary (siliceous) rocks.

A fragment of the image in the oval contour was also processed. Within its limits, signals
were received from limestones and marls. The upper edge of the limestones was recorded by
scanning the cross-section with a step of 10 cm at a depth of 133 m.

When scanning the cross-section from 130 m with a step of 5 cm, dead water responses
were recorded from the interval 165-(170-intensive)-(180-very intensive)-219 m. And from the
interval 740-(820-intensive)-(850-very intensive)-930 m, signals from dead water were obtained
by scanning cross-section with a step of 50 cm.

In the region of the Sataniv city there is a deposit of mineral water "Zbruchanska". The
healing water of the deposit is used by numerous sanatorium complexes built in this area.

A frequency-resonance analysis of the Zbruchanska mineral water was carried out using its
photograph (Fig. 3a). The results of the analysis showed that the water is “clean”: no harmful
chemicals and parasites were found in the water.

Fig. 3b shows a photograph of the area, where the well is located (in a small building in the
foreground) for water "Zbruchanskaya" drawing. According to the information of the servicing
personnel for the well and the mineral water pump room, located nearby (Fig. 3c), the aquifer
with Zbruchanska water is located in the depth interval of 160-180 m (approximately).
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Using the resonant frequencies of the Zbruchanskaya water, a frequency-resonance
scanning of cross-section was carried out at the site of well location in order to determine the
depth of the aquifer. When scanning in a local area near the well, the position of the aquifer was
directly determined in the depth interval of 162—-180.5 m. The integral estimate of the depths of
the aquifer (for the entire area in Fig. 3b) is 161-186 m.

Main results: a) the resort is located within a volcano filled with sedimentary rocks of the
7th group (limestones), in which, at a depth of 46 km, there are conditions for the synthesis of
dead_!yater.

Fig. 3. Photographs of mineral water “Zbruchanskaya” (a), the location of the well with water (b)
and the pump room of mineral water near the well (c).

Springs with mineral water like "Narzan". Well-known springs with mineral water of the
Narzan type are located in Uzhgorod, as well as in the vicinity of the villages of Uzhok, Usteriki and
Kobylyatskaya Polyana.

During frequency-resonance processing of a satellite image of the territory of Uzhgorod
(Fig. 4), signals from the 7th group of igneous (ultramafic) rocks, lonsdaleite, potassium-
magnesium salt and dead water were recorded from the surface (with a delay of 30 s). Responses
from hydrogen and living water were not received.

And the signals at the frequencies of dead water and potassium-magnesium salt were
recorded with almost no delay (3 s).

In the future, similar results were also obtained when processing satellite images of local
areas of the listed above villages location.

Main results: a) springs with mineral water of the Narzan type in the Uzhgorod region are
located within a volcano, filled with igneous rocks of the 7th group (ultramafic), which also contain
potassium-magnesium salt.

Fig. 4. Satellite image of the surveyed area in Fig. 5. Satellite image of the survey site with
the region of Uzhgorod. mineral water "Narzan".

(43°54'0"N, 42°43'1"E).
Springs with mineral water "Narzan". During frequency-resonance processing of a satellite

image of the location of the Narzan water deposit (Fig. 5), signals from dead water and granites
were recorded at the surface from an interval of up to 13 km. Responses from oil, salt, sedimentary



«Interdisciplinary Science Studies» (January 19-20, 2023). Dublin, Ireland

rocks and granites (young and old) were not received. On the surface of 13 km, responses from all
types of granites were not registered.

Signals at dead water frequencies were recorded at the surface of 13 km (there were no
responses at depths of 48 km and 59 km). Responses from living water were recorded at the
surface of 11 km (no responses were received at depths of 46 km and 57 km).

Main results: a) sources with mineral water "Narzan" are located within the volcano, filled
with granites from an interval of up to 13 km, in which at a depth of 13 km there are conditions
for the dead water synthesis, and on the surface of 11 km - for living water.

Resort center in Mirgorod (Poltava region). Figure 6 shows pictures of various sizes from
the area where the resort is located in Mirgorod.

During frequency-resonance processing of an image with a source of mineral water (Fig.
6a), signals were recorded at the frequencies of dead water, the 7th (overlapped limestone) and
8th (dolomite) groups of sedimentary rocks. Responses from hydrocarbons, salt, and igneous rocks
were not received.

When processing an image of a larger area (Fig. 6b), signals from dead water, limestones,
and dolomites were also recorded. Responses from dolomites were absent at a depth of 50 km
(overlying limestones), the lower edge of limestones was determined at a depth of 99 km, and
responses from siliceous rocks and granites (old) were obtained from intervals of 99-723 km and
723-996 km, respectively. The upper edge of limestones was determined by scanning with a step
of 10 cm at a depth of 150 m. At the surface of 148 m, responses from dolomites and psammites
(2nd group of sedimentary rocks), as well as from dead water from dolomites, were obtained from
the upper part of cross-section.

By scanning the cross-section from the surface, step 10 cm, responses of dead water from
dolomites were obtained from the interval 60-(85-intensive)-143 m, and signals of dead water
from limestones began to be recorded from 208 m, when scanning from 140 m with a step of 10
cm.

When scanning the cross-section from 650 m, step 10 cm, from 700 m step 1 cm, responses
of dead water from limestone were recorded from the interval 701.5 - (715-very intensive) -
722.20 m.

a)

Fig. 6. Photographs of survey sites in the resort center of Mirgorod.

Figure 7 show bottles of three types of Mirgorod mineral water.

Using water from the bottling line at the plant (Fig. 7a), responses were obtained at the
frequencies of dead water from limestones and carbon dioxide; there were no responses of dead
water from the dolomites. Signals at the frequencies of this water were also received at a depth
of 701.5 from the lower part of the cross-section; no responses were received from the upper
part.

With the use of Lagidna water (Fig. 7b) when processing the image in Fig. 6b responses at
frequencies of dead water from dolomites were received. When scanning the cross-section from
55 m, step 1 cm, the responses at the frequencies of Lagidna and dead water were obtained from
the interval 74.40 - (78-very intensivive) - 84 m.
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Fig. 7. Photos of mineral water from the resort in Mirgorod.

When processing the image in Fig. 6¢, using Staryi Mirgorod water (Fig. 7c), signals were
recorded from the surface at the frequencies of dead water from dolomites. Responses from this
water began to be recorded from 168 m when scanning the cross-section from 140 m with a step
of 5 cm. And when scanning from 164 m with a step of 1 cm, the responses from the Staryi
Mirgorod water were obtained from the interval 165.20-(168-intensive)-181 m. By additional
scanning from 140 m, step 5 cm, the lower edge of the dolomites was determined at a depth of
203 m.

Main results: a) the resort center in Mirgorod is located within a volcano, filled with
sedimentary rocks of the 7th group (limestones), which are covered with dolomites from above;
b) the reservoir with mineral water "Mirgorodska" is located in limestones, and deposits with
water Lagidna and "Old Mirgorod" - in dolomites.

Spring in the Morshyn resort (Lviv region, Striy district, 49°8'56.09"N, 23°52'7.24"E). When
processing an image of the site from the surface, responses of dead water, as well as the 7th
(limestone) and 8th (dolomites) groups of sedimentary rocks, were recorded, signals from live
water were not received. The lower edge of the limestones was determined at a depth of 99 km,
and from the intervals of 99-723 km and 723-996 km, responses were obtained from marls and
granites (old), respectively.

When scanning cross-section with a step of 10 cm, the upper edge of the limestones was
determined at a depth of 130 m, and responses from dead water began to be recorded from 80
cm, when scanning with a step of 1 cm.

On the surface of 130 m, responses from dead water and dolomites were obtained from
the upper part of cross-section.

Main results: a) the source of dead water is located within the volcano, filled with
sedimentary rocks of the 7th group (limestones).

Discussion of results and main conclusions

The results of the experimental works performed and presented above replenish the
emerging base of facts and arguments that testify in favor of the “volcanic” model of the formation
of various structural elements of the Earth, as well as deposits of combustible and ore minerals
(including hydrogen and water). When processing satellite images and photographs of relatively
large survey areas, additional facts (evidence) were also obtained in favor of the deep (abiogenic)
genesis of oil, condensate, gas, and water in the process of degassing the Earth (including
hydrogen) [1, 5].

We also note that in the course of the research, the method of integral assessment of the
prospects of oil and gas potential (ore content) of large prospecting blocks and local areas was
mainly used. Practically within all survey areas (local and large), integral (not point) values of the
cross-section parameters were obtained. The results of frequency-resonance processing of
satellite images using this technique testify to its information content and efficiency. The use of a
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proven methodology at the initial stages of prospecting for ore and combustible minerals can
significantly speed up and optimize the exploration process. The expediency of direct-prospecting
methods using in the geological exploration process for hydrocarbons is emphasized in the article
(3].

The materials of the reconnaissance survey of the areas of location of some resort centers
with mineral water of various types allow us to form an idea of the features of the formation of
healing waters in volcanic complexes filled with sedimentary and igneous rocks of a certain type.
The results of the performed instrumental measurements can be characterized in the following
form.

1. The resort center in Truskavets is located above a basalt volcano, within which hydrogen
migration into the atmosphere has been confirmed by measurements. In the upper part of the
cross-section above the basalts, accumulations of hydrogen can be found in a reservoir of 84 m
thick, which is overlain by metamorphic rocks of the gneiss group.

It should also be noted that the presence of volcanic complexes filled with groups 1-6 of
sedimentary rocks, granites (young, old and from an interval of up to 13 km), basalts, kimberlites
and metamorphic rocks of the 12th, 13th, 14th groups were established. Responses from oil,
condensate, gas, amber, carbon dioxide, methane-oxidizing bacteria, phosphorus (red, brown,
yellow), oil shale, gas hydrates, anthracite, nitrogen, oxygen, carbon, hydrogen, hydrogen
bacteria, water living, dead water, diamonds, graphite, gold, coesite, deep basalts were registered.

2. The resort of Sataniv is located within a volcano filled with sedimentary rocks of the 7th
group (limestones), in which, at a depth of 46 km, there are conditions for the synthesis of dead
water.

3. Several springs with mineral water of the "Narzan" type in the region of Uzhgorod are
located within the volcano, filled with igneous rocks of the 7th group (ultramafic), which also
contain potassium-magnesium salt.

4. In the area with the Narzan mineral water source, a volcanic complex was identified,
filled with granites from an interval of up to 13 km, in which at a depth of 13 km there are
conditions for the synthesis of dead water, and on the surface of 11 km - of living water.

5. The well-known resort center in Mirgorod is located within a volcano filled with
sedimentary rocks of the 7th group (limestones), which are covered with dolomites from above.
Instrumental measurements showed that the reservoir with mineral water "Mirgorodskaya" is
located in limestones, and deposits with water "Lagidnaya" and "Old Mirgorod" - in dolomites.

6. A volcano filled with sedimentary rocks of the 7th group (limestones) was identified at a
local site of a source with dead water in the city of Morshin.

We also note that the results of a reconnaissance survey of local areas of aquifers make it
possible to form a preliminary idea of the conditions for water synthesis in volcanic complexes of
various types. The materials of the conducted research testify to the following.

1. Almost all surveyed local areas with sources of living water are located within volcanic
complexes, filled with igneous rocks of the 6th group (basalts), through which hydrogen-enriched
living water and hydrogen migrate to the upper horizons of cross-section and into the atmosphere.
In the contours of such volcanoes, above basalts, accumulations of hydrogen can be found in
dolomites, marls, and limestones. Sedimentary rocks of the 10th group (siliceous), gneisses, marls
can serve as tires for reservoirs with hydrogen. In basalt complexes with a root at a depth of 723
km, the conditions for the synthesis of living water exist at a depth of 69 km, and in volcanoes with
aroot at 470 km, at a depth of 68 km.

2. Most of the examined sites with sources of dead water are located within volcanic
structures, filled with sedimentary rocks of the 7th group (limestones). Conditions for the
synthesis of dead water in such volcanoes exist at a depth of 48 km, and in some cases - on the



Proceedings of the 1st International Scientific Conference

surface of 13 km. In the latter version, at a depth of 11 km, there are also conditions for the
synthesis of oil, condensate, and gas.

3. Dead water springs can also be found within volcanoes, filled with sedimentary rocks of
the 1st-6th groups and igneous rocks of the 7th group (ultramafic). In the contours of the latter,
responses are also recorded at the frequencies of potassium-magnesium salt and lonsdaleites.

4. A fundamentally important result of the experimental work carried out is that the local
areas of the location of sources with living (healing) water are promising (priority) for the natural
hydrogen searching!

And in conclusion of this section, let us once again pay attention to basalt volcanic
complexes, in local areas and areas of location of which responses are almost always recorded at
the frequencies of hydrogen, phosphorus (red) and living (healing) water from the surface, as well
as at different depths when cross-section scanning. Basalt volcanoes with hydrogen and living
water were found in the resort center in Truskavets, as well as in many surveyed areas with
sources of living water on the territory of Ukraine. Such a number of additionally discovered basalt
volcanoes with hydrogen and living water testifies to the huge volumes of natural hydrogen in the
bowels of the Earth, and, consequently, the expediency of intensifying research in order to
develop methods for prospecting and exploration of its accumulations in cross-sections of volcanic
structures, as well as technologies for extraction, storage and transportation. Taking into account
these facts, it can be considered that the stake of the world community on the hydrogen
production, and not on the extraction of natural, is sufficiently unreasonable.

The materials of experimental studies of reconnaissance nature on a representative set of
local sites and areas clearly and quite convincingly demonstrate the operability, informativeness
and efficiency of direct-prospecting methods of frequency-resonance processing of satellite
images and photographs when searching for aquifers, for an integral assessment of the prospects
of detecting accumulations of hydrogen, oil and gas within the survey areas, as well as in the
intervals of the cross-section of local sites. By instrumental measurements in the course of work
the depths at which there are conditions for the synthesis of oil, condensate, gas, as well as live
and dead water, can be determined.

Mobile direct-prospecting methods can also be used to assess the prospects for oil and gas
content (ore content) of large prospecting blocks and local areas (including those put up for
auction), the selection of optimal locations (sites) for laying prospecting, exploration and
production wells, assessing the prospects of discovering oil and gas deposits in the deep horizons
of the cross-section, searches for and localization of zones of hydrogen accumulation in the areas
of of basalt volcanoes location, as well as zones of location of deep channels of chemical elements,
fluids and mineral matter migration into the upper horizons of the cross-section.

The use of super-efficient and low-cost direct-prospecting technology will significantly
speed up the exploration process for various types of minerals (including natural hydrogen and
water), as well as reduce financial costs for its implementation.



«Interdisciplinary Science Studies» (January 19-20, 2023). Dublin, Ireland I

References

1. Bagdasarova M.V. (2014). Earth degassing is a global process that forms fluidogenic
minerals (including oil and gas deposits). Electronic journal "Deep Oil". No. 10. pp.1621-1644 (in
Russian).

2. “Electronic petrographic reference book-identifier of magmatic, metamorphic and
sedimentary rocks” for operational use in the creation of Gosgeolkart1000/3 and 200/2 for the
territory of the Russian Federation. St. Petersburg, 2015. http://rockref.vsegei.ru/petro/ (in
Russian).

3. Kryvosheyev V.T., Makogon V.V., lvanova Ye. Z. The main reserve of accelerated effective
opening of oil and gas fields in Ukraine. Mineral resources of Ukraine. 2019. # 1. P. 31-37 (in
Ukrainian).

4. Levashov S.P., Yakymchuk N.A., Korchagin |.N. Frequency-resonance principle, mobile
geoelectric technology: new paradigm of geophysical investigations. Geofizicheskiy zhurnal, 2012,
vol. 34, no. 4, pp. 166-176 (in Russian).

5. Shestopalov V.M., Lukin A.E., Zgonik V.A., Makarenko A.N., Larin N.V., Boguslavsky A.S.
Essays on Earth's degassing. Kiev, BADATA-Intek Service. 2018. 632 p. (in Russian).

6. Tesla N. Patents. - Samara: Publishing House "Agni", 2009. - 496 p. (in Russian).

7. Tesla N. Articles. - Samara: Publishing House "Agni", Moscow: Publishing House "Russian
Panorama", 2010. - 584 p. (in Russian).

8. Yakymchuk N.A., Korchagin I.N., Bakhmutov V.G., Solovjev V.D. Geophysical investigation
in the Ukrainian marine Antarctic expedition of 2018: mobile measuring equipment, innovative
direct-prospecting methods, new results. Geoinformatika, 2019, no. 1, pp. 5-27. (in Russian).

9. Yakymchuk N.A., Korchagin I.N. Integral estimation of the deep structure of some
volcanoes and cymberlite pipes of the Earth. Geoinformatika, 2019, no. 1, pp. 28-38 (in Russian).

10. Yakymchuk, N. A., Korchagin, I. N. Ukrainian Shield: new data on depth structure and
prospects of oil, gas condensate, gas and hydrogen accumulations detection Geoinformatika,
2019, no. 2, pp. 5-18 (in Russian).

11. Yakymchuk, N. A., Korchagin, |. N. Peculiarities of depth structure and of oil and gas
perspectives of Ukrainian shield separate blocks by results of frequency-resonance sounding of
cross-section. Geoinformatika, 2019, no. 3, pp. 5-18 (in Russian).

12. Yakymchuk, N. A, Korchagin, I. N. Technology of frequency-resonance processing of
remote sensing data: results of practical approbation during mineral searching in various regions
of the globe. Part |. Geoinformatika, 2019, no. 3, pp. 29-51; Part Il. Geoinformatika. 2019. no. 4,
pp. 30-58; Part lll. Geoinformatika. 2020. no. 1, pp. 19-41; Part IV. Geoinformatika. 2020. no.
3, pp. 29-62. (in Russian).

13. Yakymchuk, N. A., Korchagin, |. N. Approbation of direct-prospecting technology of
frequency-resonance processing of satellite images and photo images at known hydrocarbon
deposits in different regions. Geoinformatika, 2020, no. 2, pp. 3-38 (in Russian).

14. Mykola Yakymchuk, Ignat Korchagin. Direct-prospecting technology of satellite images
and photos images frequency-resonance processing: results of large blocks and hydrogen
degassing areas surveying in Great Britain. New Concepts in Global Tectonics Journal. Volume 10,
No 2, June 2022. P. 120-155. ISSN 2202-0039
https://www.dropbox.com/s/01glg4uje5unmyt/NCGTJ-V10N2_pub.pdf?dl=0

15. Mykola Yakymchuk, Ignat Korchagin. Mobile methods of satellite images and photo
images frequency-resonance processing: results of additional testing on offshore drilling sites.
Publisher agency: Proceedings of the 1st International Scientific Conference «Research Reviews»
(December 26-27, 2022). Prague, Czech Republic, 2022. P. 14-35. ISBN 978-3-3302-5670-5 DOI
10.5281/zen0do.7489910 https://ojs.publisher.agency/index.php/RR/issue/view/12/34

16. Mykola Yakymchuk, Ignat Korchagin, Sergiy Levashov, Valery Solovyov. Volcanism and



I Proceedings of the 1st International Scientific Conference

degassing processes in the structures of the Earth's polar regions (review based on the results of
frequency-resonance studies). Dodo Books Indian Ocean Ltd. And OmniScriptum S.R.L Publishing
group. 2022. 276 p. (in Ukrainian). ISBN: 978-620-0-63606-5 https://morebooks.de/shop-
ui/shop/search?q=978-620-0-63606-5&page=1



«Interdisciplinary Science Studies» (January 19-20, 2023). Dublin, Ireland

Medical Sciences

MPONO3MLIA ABTOPCHKMX HOO3ACOBIB
NIKBIAALLT ENIAEMIT OXKMPIHHA TA
IHLLWX TNOBA/TbHMX HEBE3MEK

Kopcak KocTaHTUH BiTaninosuy

0.9.H., npodecop, NMBH3 «KMIBCbKMIN MmeanyHM yHiIBEPCUTETY, YKpPaiHa
Kopcak KOpin KoctAHTMHOBMY

K.Q.H., CT.H.CM., IHCTUTYT BMLLOI ocBiTM HATTH YKpaiHu, m. Kuis

Korsak K., Korsak Y. The proposal of the author's nootools for the elimination of the obesity
epidemic and other global dangers

Executive Summary. The life goals of the authors are centered on the protection of our
kin and all of humanity. Our means of this defense is knowledge and its proper use by our brain
as an organ for anticipating the future. To increase our success, we continually monitor the flow
of events in the world and carefully analyze the accomplished and possible scientific discoveries
as well as their technical embodiment. A graphical embodiment of our thoughts and predictions
is Fig. 1, where the most general features are indicated for the future.

The evolution of humanity and its future without pandemics
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Figure 1. Toffler's "wave evolution of mankind" chart, updated with the latest information

In 2000, in the stream of nanotechnologies, we were the first to notice two
(nanophotocatalysis and the production of bacterial bioplastics), which were ecologically ideal,
wise and life-saving for all mankind. Later, we called them nootechnologies (from «noospheric
technologies»), offered noosciences, created Nooglossaries and obtained copyright certificates
for them. In Western countries, words with «noo» are banned in all publications of Sciences&Arts,
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so all our suggestions were ignored. This ban hampers global progress even now. We earnestly ask
readers to use the following semantic formula "wisetechnology = nootechnology =
mudrotekhnologii (ukr.)".

The article offers means for eliminating this strategic error. Since 2019, the number of
nootechnologies has been growing exponentially. We are convinced that the manufacturing
meganoorevolution No. 1 will be realized and global noodevelopment will become a priority in the
coming years. The objectives of the study are to offer a real way for saving humanity through the
total replacement of industrial technologies by environmentally safe nootechnologies (protein Fy
etc.), the development and use of the noosciences.

In the center of the article — application meganoorevolution No. 1 to overcome an obesity
epidemic in the world. It has already been proven that the cause of the epidemic is not in poor
diets and low physical activity, but in plastics created by a large industry. We are the first to
propose to solve the problem of the obesity epidemic and eliminate many other threats using
bacterial and other nootechnologies (wisetechnologies).

Keywords: crisis of humanity, environmental threats, obesity epidemic, pandemics, means
of salvation, nootechnologies (wisetechnologies), noosciences (wisesciences).

AHoTauiAa. Maemo WacTta 3anponoHyBaTh YnTavyam LLIIKOM peanbHUI WAAX A0 NepemMoru
Ha/, enigemieto OXMPIHHA Pa3om 3 NiKBidaLieo 6aratbox iHWKWX YCiM BiAOMMUX rN0OabHUX 3arpos3
Ha OCHOBI TOTa/IbHOT 3aMiHM AECTPYKTUBHUX IHAYCTPIaIbHUX BUPOOHULITB €KONOTYHO iAea/IbHUMM
HOOTeXHOMoTAMM. HayKoBUi-nonepeaHNKN HE BIpUAKM B iX MOXKAMBICTb, TOMY B CBOIX MPOrHO3ax
OPYXKHO MOLMPIOBAAM HEeraTUBHY eCXaToJ/orito i opmMyBaaun cTpax neped manbyTHiM. Yci Bigomi
pieHHs OOH, Tpbox ekodopymis 1992, 2002, 2012 11 Bci HoBiWI AOKYyMeHTH Big, G20 Ta 3ibpaHb
CBITOBUX QiHAHCOBUX i NONITUYHUX Nifepis y [JaBoci He BKa3yoTb peanbHUX 3acobiB MOPATYHKY.
Fo/10BHa NpUYMHa necnumiamy — 3abopoHa Ha 3axo/i BUKOPMUCTOBYBATH Y CBITi Sciences&Arts cnis
3 JliTepaMn «HOO» | OTOTOMKHEHHS MOHATTA «HooCcPepa» 3 LWapPAeHIBCbKOI Spirit-060/0HKO 3
NOEAHAHUX AYMOK Mifbapais aogen. Mu ctBopuam puc. 1 sK 3acid noscHeHHA cTagin Beiei
eBo/itoLii Homo i BiATBOpeHHs TUX rNobanbHUX NPOLECIB, WO BXKe BiAOYBatoTbCA Ha naaHeTi. Ha
MOro OCHOBI 3aMPOMOHYEMO YMTaYaM HE TiIbKM YTOUHEHMIA NOrAAZ Ha enifgemito OXMpPIHHA, a 1
Li/IKOM peanbHi M He HaaTo gopori 3acobwm i ycyHeHHA pa3om 3 JiKBidaliceto 3arpos
nemorpadivyHoro, Xap4oBoro, eKOA0rYHOro Ta iHLLMX KO1ancis.

KniovoBi cnoBa: NOACTBO Y KPW3i, €KOJIOTIYHI 3arpo3un, enigemia OXMPIHHA, NaHAeMmil,
3acobu NOPATYHKY, HOOTEXHOIOTIT, HOOHAYKMW.

k %k 3k

1. Po3noyHemMo BMKNAA HAWMWX BIAKPWUTTIB i MPOMNO3MLUIN 3 HAronocy Ha BMCOKIN
aKTyanbHocTi ¢pyTypoTepmiHonorii. Hac Typbye Tol $akKT, Wo B yCiX BiAOMUX HAM NMPOTHOCTUYHMNX
npauax, Nepenik AkMx mm He Byaemo HaBOAMTM Y CIUCKY NiTepaTypu, ski cteopeHi B8 OOH, OECP,
FOHECKO, Ha 3ibpaHHax G20 i koHdepeHuiax y [aBoci Ta CBIiTOBUX cheujanizoBaHUx Gopymax
BiACYTHI «cnoBa 3 MalbyTHbOro» — MNOHATTA | TepMiHM, 6e3 AKMX HEMOXK/AMBE CTpaTeriyHe
NAaHyBaHHA Ha AECATKM POKIB. PO3ym NtOAMHM MOXKe OnepyBaTh LLIE BiAOMUMM CEMAHTUYHUMM
OAMHMUAMW Ta HabyTumm obpasamu. Lle oOMerkye NPOrHOCTUYHI MOMKAMBOCTI HEBEUKUM
nepiogom yacy i npM3BOANTL A0 rPAHAIO3HMX MOMMUAOK Y AOBrOCTPOKOBMX NPOTrHO3ax. YNCeNbHICTb
HaykoBLiB PhD piBHA B¥e CTaHOBUTb Manke 10 MiNbMOHIB YO/OBIK, afe BOHU ManKe 3aBKAM
KOMMETEHTHI INLLE B AyXe BY3bKill TeMi i MOXKYTb 0Ope NporHo3yBaTH nLle B i Mexax. Taki BYeHi
i HaBiTb BE/INKI TPYMW 3aBXAM MOMUAAIOTLCA, AKLLO AOCNIAKYIOTb MalbyTHE Ha iHTepsan 30-100
POKiB. YTPMMaEMOCA BiA HaBeAeHHA [A0Ka3iB TOro, WO MOMWAKU TUM CEPHO3HIlli, YUM BULIA
YMCEeNbHICTb FPYNM NPOrHO3MUCTIB Ta CMAbHILLA iX aAMIHICTPaTMBHA NiANOPAAKOBAHICTb.

Mu BNEeBHEHI, WO MOYHi NPO2HO3U MOMIUBI uwe HA OCHOBi HOBIMHIX 8i0Kpummie i
3acmocy8aHHA «mepMmiHie 3 mMalbymHbo20». BUABNEHHA LMX NOHATb — CAiB HOOTEXHO/OTrII,
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HOOHAYKM Ta iH. — MM BBA*KaEMO CBOIM HaMBINbLIMM KUTTEBMM A0CATHEHHAM. Ll TepMiHM Ta HOBI
CNOBa YiTKO OMUCYIOTb CBIT MaMbyTHbOro: BMPOOHMUTBO, TOPTiBAD, KyaAbTypy, ocBiTy. Ocb
NepeKkoHANBUIN NpUKNagd 3 icTopii ¢iznkn XX CTONITTA: HANPUKIHLI TPMAUATUX POKIB 3'ABUANCS
iHHOBAUIMHI TepmiHM «ypaH-235» | «naHUtOroBa peakuis». BoHM «BUCBITUAM» ManOYTHE Ha
OECATUNITTA, @ TOmMy 0arato BYEHMX Yy Pi3HWX KpaiHax O4HO4YacHO 3anponoHyBann crnocobwu
ynpaB/AiHHA ALEPHOID eHeprieto, noJann nNaTeHTM Ha peakTopu Ta Hombu. [laBHA 3araaka
OTpMMana BMUPILLEHHA.

0o uboro momeHTy binblicTb Gi3nKiB KOHUEHTPYBAAUCA Ha CNOBI «padin» i Hamipax
OTPUMATM 3 MOro AOMOMOrOK OKeaH AAepHOT eHepril, ane He MOTraK 3aNPOoMNOHYBATH MPAKTUYHNX
PilleHb Ha LUbOMY, AK BUABMAOCS, XMOHOMY LLAAXY. Cy4aCHUM aHAN0roOM TPYAHOLLIB Y PO3YMIiHHI 1
BMKOPUCTAHHI A4EP MM BBA)KAEMO PO3PEKNAMOBAHY Ha BCtO naaHeTy npobnemy rnobanbHoi
enigemii OXuMpiHHA (NMwemo 6e3 nanok — HaATo BOHa Bigoma M ¢irypye B noHas 80 MH.
mMaTepianis B IHTepHeTi). BoHa B¥Ke iCHyBafa B Yacu «XONOAHOI BiHHWY, ane cTana HaaBnaMBOBUM
ABMLLEM Came NiCNA 3aKiHYeHHA. Hade boxka Kapa TUM eK3a/1bTOBaHUM 3emaaHam, Aki nepeq 2000-
M POKOM MPOrOA0CUN | «3aKiHYEHHS iCTOPIi», | BiACYTHICTb BCiX BM3bKMX 3arpo3 414 At0ACTBa, i
HacTaHHA 6ibNIMHOro «TMCAYONITTA WacTaA». HaToMiCcTb 3arpo3n Ansa NOACTBA CTaM HaKoYyBaTUCA
HeBONaraHHOK XBUAEKD 3 KOHLLEHTPALLIEHD BCIX MOXKINBUX HELLACTb B OCTaHHI TPM POKM.

HuHi cBiT onnHMBCA B cTadii cnabKocTi, AOKa3M YOro BiJoMi He TibK1 Ham (iX akymynsLis i
aHanis 6yan Hawmm GaxoBMM 3aBAAHHAM), a M ycim umTayam. M Tak AOBONI MillHa HeraTMBHa
ecxaTonoria 3 ii nponaraH4o HEMUHYYMX TOTANIbHUX KOMAMCIB OTPMMana MOryTHE NiACUNEHHA
nicna nossu naHgemii COVID-2019 i nepeTBOpEHHs BiMHM iael | NpPoBOKaLiM Ha BiaBepTUM
30POMNHNI KOHPIKT Ha OCHOBI 3acobiB XXI cT.

BignoBiganbHWM aBTOP MOHaA, NiBCTONITTA WyKaB 3acobu BiasepHeHHA «lll cBiTOBOI BilHM
33 pPeWTKM pecypciB» W 3axMCTy BAACHMX AiTel Ta BCiX YKPaiHUIB Big «HEMUHYYUX» i
PO3PEKNAMOBAHMX HelacTb. BumyleHa 3miHa TeMaTUKM AOCNiAKeHb NpuBena A0 eKONOofrii 1
CTBOPEHHA HaraTbox BMAaHb KHUMM « OCHOBM Cy4YacHOi eKoNorii». MpoA0BKEHHA LMX MOLWYKIB Mano
Hacnigkom BumAasneHHs B 2000 poui B MOTOLj HAaHOTEXHOOrM Napu LINKOBUTO aHOMaJbHUX,
CNPOMOXHMX HaJaBaT Homo noTpibHe i NikyBaTW AOBKINAA Bif, y3Ke HAKOMNYEHUX iHAYCTPIaNbHUX
Ta iHWKMX NoWKoAKeHb. CnepLly Ham HiXTO He NOBIPUB B MOXKAMBICTb €KoiAeaNbHUX TEXHONOTIN. B
2010 podii ix CTano BKE YOTUPKM 1 MW 3aNPONOHYBAIM TEPMIH KHOOTEXHOOTIT» (MOXiAHE NOHATTA
Bif, «HOOChEpHi TexHOoNorii»), npuaymann AecaTKM HOOTEPMHIB, CTBOPWUAM I NeranisyBanu
«Hoornocapin» 3 Mano He YBEPTIO TUCAYI «CNiB 3 MabyTHboro». Ta aecatkm nybnikauin i BucTynis
Ha KoHdEepeHLiaX MannM Hy/NboBMA BiarykK. Mu Hikonm He oTpumanu 6oaain e-BiamoBM Bif
3apybiKHUX BUAAHb | HE AOCAT/IM MAaCOBOTrO NOLMPEHHA HOOiAeM B YKpaiHi. [ToBTOptOETLCA icTOpIA
3 «eKOJorieto»: Ha puc. 1 BKazaHo 1i noasy B 1866 p. B npauax Himua E. Fekkens, a 4o ii BUSHAHHA
BiH He J0XMB NPaKTM4YHO axk 40 pokiB. Hawi Hooigel irHopyoTb 22 POKK, @ TOMY MU NNLLAEMOCH
ONTUMICTaMM, aayKe KiNbKiCTb HOOTEXHOOTIN POCTE MO EKCNOHEHTI!

2. Po3srnaHemo cBiToBi npobnemu i3 3abpyaHEHHAM [AOBKINNA | MNOBHOK BiACYTHICTIO
peanbHUX NPONo3nLin 3acobiB NoaoNaHHA enigemii OXKMPIHHA Ha OCHOBI CKA3aHOro B MyHKTI 1 i
Bciei iHbopmauji, wo BiaTBOpeHa Ha puc. 1.

Y Hawomy Miapy4YHMKY 3 eKONOril B KOXKHOMY HOBOMY BWAAHHI MW 3BepTann Bce Binblie
yBarm Ha NpuxoBaHi HacniakM iHTeHcndikauii 3abpyaHeHHA cepeaoBuLla nepebyBaHHA NOAMHN
NPOMWUCNOBUMU BUKMAAMM Ta BiACYTHIMM Yy NpUPOAi pedyoBUHamM. [ns Temu wiel cTtaTti M
npobaemn 60pPOTLOU 3 OXKMPIHHAM HAMBINbLW aKTyalbHUM BBAXKAEMO HaraZyBaHHA MPO TAEMHMUYY
«xBopoby MiHamaTa», WO 3’ ABKAACA Y MICASABOEHHIN ANOHIi.

Haragaemo, Lo Npo OTPYMHICTb NapiB PTYTi 3HaAN LWe anximiku (@ KUTalCbKMIA imnepaTop
«3aXMCTMB» MICLLe CBOrO MOXOBAHHA «03epamu PTyTi»), Ta Lie He CTOITb Ha 3aBafj Cy4acHi N0AMHI
B ii Hamipax AKHaMWBMAWeE OTPYITUCA UMM YHIKaNbHUM (CTaE TBEPAMM AuWe 33 CUIbHOIO
3aMOpPOXKYBaHHA) MeTaNoM. ANOHLI BMNAZAKOBO HaKOMMUYMAWM Halbinblimii aocsig i 36aratmam
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MeaNYHUI NEeKCUKOH TepMiHOM «xBopoba MiHamaTa». Taky Ha3BY Ma€ MiCTO Ha 3axoAi ANOoHiT, Lo
pa3om 3 baratbma pnbasbCbKMMM CENNLLIAMN PO3TalloBaHe Ha bepesi BENMKOI i manke 3aMKHEHOI
MasIoNPOTOYHOT MiNKoT 3aToKkM. Tam B 1939 p. 3anpaltoBaB BOEHHWM 3aBOJ, A€ X/J0PHA PTYTb
cayryeasa KaTanizatopom. CTOKM MLWAM B 3aTOKY, ajie KOHLEHTpaujia pTyTi Auvwanacs Habarato
HUXKYOLO Big Mmexi Hebe3neKkn, TOMy HiXTO He Mir nepeabadymTi NoAanblLIMX HELLACTb.

Mepwmm cMrHanom npo ix NoYaTok ctana y 1953 p. AnBHA NOBEAiIHKA CiIbCbKUX (TOYHIWe
«PUBANLCLKUX») KilLOK: TBAPUHM MOYaNU PyxaTUCA «HEMPaBM/IbHO», XBOPIAM Ha HE3PO3yminy
XBOPOOY, IHKO/IM KNAANANCh Y MOpe, Hadye 30MpPatoyuncb MOro NepeTHyTU. Yepes Tpu POKKM AMBHA
enigemis nodvana noLIMPIOBATUCA BXe cepel, pubanok Ta iXHiX CiMen, WO Xap4yyBaamca manxe
BMK/IOYHO pMOOID, KpEBETKAMM i MOJIKOCKAMM i3 Maiyke HEeNpPOTO4YHOI 3aTOKU. Xo4 XBOpoba, AK
BCTAaHOBM/IM Aikapi, He Byna 3apa3Holo, Ta BMABMAACA HAA3BMYAMHO TPi3HOIO. BoHa maike He
niagasanaca NiKyBaHHIO, Bpaxasia MO30K, NOPYLYHUYM AK IHTENEKT, TaK i BCi BTOPUHHI CMCTEMM
(3ip, cnyx, MOBY, KOOPAMHALLIO PyXiB TOLLO). B cim'ax HanbiaHiWKMX pnbanok cMepTHICTb AocArana
35 %. OiuiMHMIM CNMCOK MOMEPANX CTaHOBMB 42 0cobu, Ta MICLEBI NiKapi CTBEpAXKYBaAM, LLO
xBopoba MpucKopmaa CMepTb LLe KiZIbKOX COTeHb, a 3arasbHa KiNbKiCTb XBOPUX O0CArana BXe
THCAY.

HaykoBLji Mano He o4pasy 340raganncs, Wo NPUYMHO aHOManNIi € WOock Y TKi (Mikpobu,
BipycK abo XiMidHi cCnonykm?), Ta BUABUTM YMHHMK Nl Byno ayxe cknagHo. HaykoBu,i y baraTit Ha
«XiMitO» BOZj 3aTOKM BUABUAM NOHA AIOXKMHY NOTEHLINHO OTPYMHUX eNEMEHTIB, aNe XKOAEH 3 HUX
(i pTyTb TEX) HE BMXOAMB 32 MEKi A03BOIEHNX CAHITAPHUMM HOPMAMM KOHLLeHTpaLi. Ha 3asoam
HaYKOBL,iB He BNYCTUAN, @ HaMbiNbLL arpecnBHO byna agMiHicTpaL,ia 3ragaHoro ximsasoay.

Y 1959 p. 3aBAAKM TOYHOMY aHanizy TKaHWH pub 3aToKM OyN0 BUMABNEHO BEMKe
nepeBULLEHHA A03BONEHUX MeX BMICTY pTyTi. Komicia Bneple YiTKO KOHCTaTyBasa — BUHHWM
xim3aBog, 6ins MiHamaTa. Komnania, wo6 3anobirt 36utkam, 3axuilanacs, Ak moraa. Migrkynmna
(ue 6yno posBedeHo 3rogom!) oAHOTO 3 HaMBIAOMIWMX XiMIKIB KPaiHW, AKUIA «aBTOPUTETHOY»
PO3KPUTMKYBAB rinoTe3sy Mpo LWKIAAMBICTb «TaKMX HaA3BMYAMHO Ma/IMX KOHLEHTPALN pTyTi».
BuBYEHHA NpobaeMn TMMYACOBO NPUNMUHUAOCA.

Nnwe cnanaxy 1965 p. aHanoriyHoi xBopobu 6ina micta Hiirata, BigaaneHoro Big MiHamaTa
Ha COTHi KinomeTpiB (3 30 XBOpPMX MOMEPO N'ATb), 3MYCUB ypsAa, ANOHIT BUKOHATK Te, A5 YOro MOoTo
n obpann. Xoda we 6yanm cnpobm KepiBHMKIB XiMIYHOI MPOMMCAOBOCTI MPUMYCUTU MIHICTPa
OXOPOHM 340P0B'A MOBHICTIO NPUMNUHUTK BiHAHCYBaAHHA FPynNM HAayKOBLB, WO po3wmndpoByBana
«xBopoby MiHamaTa», Ta 3aMOBYATK CNpaBy He BAANOCA. Ha TOM Yac HayKOBL, iHLIMX KpaiH BxKe
aKTMBHO J0MNOMaraam ANOHCbKMM KO/leram, a CBiTOBa Mpeca CTana Ha 3axMcT pubanok.

HacTynHoro poky wwBeAcbKi ¢haxiBLi BCTAHOBM/IM BECb MEXaHi3M NepeTBOpPeHHA MeTa1eBoi
PTYTi B HabaraTto oTPyMHiLi cnoayku. BUHHMMM Bynn aBa BUAKM BaKTepiin 3 ocaiB Ha MinMHaX, WO
yepes NAHLIOXKOK peakLii nepeTBoptoBaan MeTan Ha HaATOKCUMYHY CNOAYKY (MeTUA-pTyTh), WO
MaHApyBasa y340B»K TPOdIYHOro faHuUtora. 3a ABa-TPU MOT0 KPOKM KOHLEHTPALif MeTUA-PTYTi
niasumLLyBanacs y comsi mucay pasis (1), nepetsoptotoum pnby Ha cmepTenbHy oTpyTy. Benumka ii
CTiMKICTb NPOTM PO3KAay NOACHIOBANA HAKOMMYEHHA OTPYTM B 3aTOL (aaxke no cmepTi pubu BoHa
HIKYAM He 3HWKaNa, a 3HOBY 3a/1y4anaca y UMKAM MeTaboniamy Kueux ictot) [1].

Tak 6arato poKiB YecHi BYEHi A01ann TPYAHOLL Y NMOLYKax po3ragKku «xsopobun MiHamaTta»
(BTiM cymoBMIA NpoLec NpoTK OTPytoBaYiB TPMBaB yABidi Aosuie). Lle 6e3cyMHiBHE AOCATHEHHSA
CTan0 BaXX/MBMM He nuLie ans AnoHii, a 1 ans ekonoris (No4acTn i ypaais) ycboro cBiTy. Pagumo
YyuTayaM TeX MNOMIPKYBaTK Haf, «ypoKamm MiHamaTa» 30Kpema, Haj Takumu dakTamu: 1) ogHoro
daxiBUs, HaBiTb HAMBIAOMILIOrO, /NIETKO MNEPeKynuTv, MNepeKkoHaslmn, Wo Tpeba pAaTyBaTU |
3axuLLaTH «Moro» ximito (biosorito, Gi3MKy UM iHLY HaAyKy) Bif, «AMNETAHTIB» i «HeBirnaciey»; 2)
biochepHe MigBULLEHHA TOKCMYHOCTI MOMKe CcAraTM COTeHb TUCAY UM  MIiIbMOHIB, TOMy
HenepesuLLeHHA [[1K He € rapaHTieto 6e3nevHOoro icHyBaHHA (OCTaHHE MOXK/MBE /IMLLE 33 YMOBM
36eperKeHHA y AOBKINNI NPUPOOHUX KOHLLEHTPALLIN NOTEHLiIMHO OTPYMHMX CMONYK YN eNEMEHTIB).
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3. BkasaHui npuKnag nomibHnM 4o enigemii OXKUPIHHA Masio He B YCiX aCMeKTax, ane € Ay»e
JIOKaNbHUM, @ HE Li/IKOBUTO BCeM/laHEeTHUM. BoHa oxonuia He TiNbKK1 Nto4en, a h MULLIOK Ta iHWKWX
TBApPMH B CYBOPO KOHTPO/bOBAHMX BIiONOrYHNX eKkcnepumeHTax. 114 noYyaTKOBMX OMNKUCIB ABULLA
chopmyBaiM HACTYMHUIM KOHCEHCYC: LEe CNOBOCMOYYEHHA O3Hayae 30inblueHHA BiACOTKa
HaceneHHa 3 iHaekcom macu Tina (IMT) noHap, 30. Lle BigHOLWEHHS MacK y Kilorpamax 4o KBaapaTy
3pocTy B MeTpax. [Ana «HopmanbHMx Homo» BiH nepebyBae y mexax 18-25, A1a KNOBHEHbKUX» —
B iHTepBani 25-30, AnA BiABEPTO «KUPHUX» (aHTN. — obese) uel nokasHuK nepesulye 30. GakT
30iNblUEHHS BiZICOTKA OCTAHHIX € BXKe He3anepeyHnm, Xou CBITOBI AaHi Bi3HAYaOTbCA HEBEMKMM
3anisHeHHAM. OBMeKMmoca OAHMM Auvlle puc. 2, HaragaslWK, WO |HTEpPHET MICTUTb AEeCATKM
noAibHMX.

Bl Overweight children and adolescents (5-19)

B Overweight acult (18+) [ Obese aduit (18+) =1 Obese children and adolescents (5-19)
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McToynuk: BO3 GHO 2020.
Puc. 2. Jopocni, 4itv i NigniTKKM 3 HAAAMLWKOBOO BAroo UM OXKMpiHHAM, 2016 p. [2]

BiamoBMMOCA BiA KOMEHTapiB puc. 2, nonepeamslUM TiNbKM NPO Te, WO Pi3HOMAHITHI
askepena NofibHUX PUCYHKIB UM Aiarpam BUKOPWUCTOBYIOTb PIi3Hi AaHi, WO ChMpatoTbCs He Ha
CTaHAAPTHI A41A BCiX BUMIPK | obYmnCaeHHs (MpUKAaL «iHLLMX» AaHUX Aa€ amepuKaHcbke LIPY). Ane
3ara/lom «OXMPIHHA» He3anepeyHe, a TOMy MOro akTMBHO BMBYAOTb Masio He BClOAM, a Npeca He
BTOMJ/TOETBCA AMBYBATM YMTAYIB yCe HOBIWUMMM AaHUMM. 3piAKa NULWYTb, WO KPUTUKA CGKUPHUX»
3ByYana BXe Ha no4vaTtky XIX Ha 3axoAi 3a iXx «kHenpaBWUAbHY AJETY», @ BAPOAOBXK XX CT. 40 LUbOro
A0Janu LWe «Pi3niHy MaIoaKTUBHICTbY.

MopiBHAHHA 6araTbox AaHWUX Jas0 Ham 3MOTy BUABUTK, WO B iHTepBani 1995-2008 pokis
Tpanunaca AKacb AMBHA aHOMaNIA Y KUTTI i Xap4yyBaHHI HaceneHHA Manke Bcix aeprkas OECP.
AKWO cepeaHin ans HUX NokasHWK IMT 3pic 3a 1980-1995 pp. ycboro Ha Tpu NyHKTK (3 12 Ao 15),
TO 3@ BiAYYTHO KOPOTLUMIM Yac mixk 1995 i 2008 poKom NiABMLLEHHA CKAAN0 ax 8 NyHKTiB (3 15 A0
23). TIosAICHEHb LIbOr0 TPMKPATHOTO MPUCKOPEHHSA i MOr0 NPOAOBKEHHA, MU, Ha Kaslb, HE BiALYyKanu
B AOCTYMHWUX AXKEPENAX, HE KaXKy4M BXKe Npo Te, WO OCTaHHIM YacoM He3anepevyHnmm nigepamm y
Uin eniaemii ctannm Hesenndki gepaskn MikpoHesii, BiaganeHi Ha 6arato TMcAY KinoMeTpiB Bif,
MaTEPUKIB 3 X MPOMMUCAOBMMW UEHTPAMWU | BUKMOAMW PISHOMAHITHMX XIMIYHMX Ta iHWMWX
cybcTaHuin.

Cnepuy y CBOIX NpauAX Ha TEMWU €KONOTIT MM BUCIOBUAM TaKke NPUNYLLEHHA: B KiHLi XX CT.
Yy Mexax «3eneHoi pesoatouii» bynn BuHanaeHi i macoBo 3actocoBaHi y CLUA i po3BUHEHMX
nep:kaBax edbeKkTUBHI XiMiYHI 3acobu 3axMcTy Poc/aMH. Po3nodvanaca i Bce Le NPOAOBIKYETLCS
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rnobanbHa «necTuaizauisa» cepefoBumLia MOCTiIMHOrO nepebyBaHHA Aoger. Mu 1 NOACHUAM
TOro4YaCHWM PO3BMTOK enigemii OXMWMPIHHA peakuieto opraHiamie Homo Ha yce 6inblue
HaAXOAXKEHHA MIKPOCKOMIYHMX O03 TMX XiMiKaTiB, AKi ICTOTHO NOPYLWYKTb Pi3HI  NaHKK
MmeTaboniamy. OaHoYacHO nepeadavmIv HEMUHYYY AErpafaLito MUCIEHHSA, WO M aHanisyBaam Ta
OMUCaNM y HeaBHixX CTAaTTAX NPO noAji ocTaHHix 15 pokis ([3] Ta iH.).

MMoMunHatouM BCi AMCKYCIl WOA0 BUHAWMAEHHA iAeaNbHUX AIET, NMOLWMPEHHS CNOPT3anis,
CKPYNYAbO3HOrO MiApaxyHKy CMOMXUTUX i BUTPAYEHMX Kasnopii, HaB'A3yBaHHA Ta igeani3oBaHMX
CTaHAapTiB CTAaTypu (4oro BapTa «enigemia» nownpeHHa mariyHoro cnisBiaHoweHHa 90-60-90!)
BKaYKeMO HalrosioBHille — npeca Ta |[HTepHeT 3apobaann cBoi rpoli Ha nponaraHai midis, a Bce
6inblle HayKOBLB CBITY BNEPTO LIYKa/M MOACHEHHA BCiX 3arafok iHTeHcudiKauii enigemii. BpeluTi
NPUILWOB ycnix — cepen AeCATKIB NMOTEHUiMHUX IHTEHCUIKATOPIB OMKUPIHHA Byan BUAiINEHI
HaMBNAMBOBILLI — rOPMOHONOAIOHI Monekynn GTanatis, WO NOKMAAIOTb NMOBEPXHIO MPAKTUYHO
BCIX «M'AKUX» NAaCTUKIB [4].

LLa cTaTTA € xopowmnm ornaaom baraTbox AxKepen, AKi B CYyKynMHOCTI PO3KPMBAtOTb 3aragky
nossu i HeBBaraHHOrO PO3BUTKY CBITOBOI eNigeMii OXKMPIHHA. 3YCUANSAMM HAYKOBUX TPyN 3 Pi3HMX
[lepKaB BMABNEHO, WO BOHA CNPUYMHEHA BUAINEHHAM B aTMochepy i peluTy A0BKINNA TaK 3BaHMX
«nnacTMdikatopiB» — rpynmn PeyvYoBMH 3 BACTUBICTIO MOM AKLIEHHA MNAACTUKIB | HadaHHA im
6araTbox iHWWX NO3UTUBHUX AKOCTEMN.

3iX NoOBepXHi BUANAOTHCA (GaKTUYHO — BUMAPOBYHOTLCA) HEBEIMKI MONEKYIN 3 AECATKOM-
APYrM aTOMIB, WO € NOXiAHWMM Big, dTanesoi kKncnotu. CTpallHa Npasaa NoAArae B TOMy, WO BOHM
Bi3Ha4YatOTbCA BMCOKOK MOAIOHICTIO A0 YaCTUHM TUX TFOPMOHIB, WO KEepylTb peakLismu
MeTaboni3my B KMBUX OPraHi3aMax 3 KUCHEBMM AMXaHHAM. [TPOLUTYEMO NPUKIHLEBNI BUCHOBOK 3
BUAINEHOI CTaTTi: «/1toAn aAanToBaHI A0 Pi3HUX AIET HE3a/1eKHO Bif, KiIbKOCTI camoi ixXki. [lo yoro
MW He MPUCTOCOBAHI — TaK Le A0 naacTUdikaTopis i 3aTBepArKyBadiB M/aacTmMacu, WO He
3ycTpiYatoTbea B npupogi. Lock y iXHbOMY cKnadi NiAWTOBXYE Atoden icTh bBinblue, HiK im
noTpibHO, irHopytoun BOYAOBaAHI PerynaTopu aneTuty, AKi AECATKM TUCAY POKIB He Aasanu
PO3MOBHITU HawuWMm npawypam. Came TOMYy MacCOBi [Ji€ETM Ta MacoBe 3aHATTA CNOPTOM He
3arafibMyBano enigemito 3amBoi Barn i He 3aBagWno M Cepro3HO MPUCKOPUTUCA B OCTaHHIN
0eCATOK POKiB. LLiNKOM YHUKHYTW NONafaHHA B OpPraHiam TakMx CNOMYK MPaKTUYHO HEMOMK/IMBO.
MpOoCTO HaragaemMo: MIKPOMAaCTUK € CKPi3b, Bifg, MapiaHCbKOI 3anaguMHn A0 HaMBULLKMX Tip. Mu
OTPUMYEMO MOro 3 MOPENPOAYyKTamM, BOAOI 3 MAACTMKOBOI Tapu, 3 LYKPOM, Cinito, MeaoMm,
aNkoronem i HaBiTb NoBITPAM. MPUYOMY 3 OCTAHHBOIO HAAX0AMTL NPMBAN3HO NONOBUHA. Bigpasy
CKaXeMo: XO0ANTW B MeAMYHMX MACKax He OMOMOXKE TOMY, L0 CaMi BOHM (XTO mir 61 noaymatn),
MiCTATb Nonimepuy [4].

| HalMBaXMBilLe: aBTOPU UMTOBAHOI CTATi AMLWIAOTLCA HE TiZIbKM MOBHUMMK NECMMICTaMu, a
M He MnpomnoHyloTb Hi 3acobiB NOBHOI AikBigauii enigemii OXMpiHHA, Hi xo4a 6 NOACHEHb
[ocuTb GaKTiB AnAa BiANOBIAl Ha 06MABa 3aNUTaHHSA.

4. TIPONOHYEMO MOACHUTM MIKPOHE3INCbKMIA deHOMEeH GOPMYyBAHHAM Y TUXOMY OKeaHi
«Benukoi cmitteBoi naamu (Great Pacific Garbage Patch)» i Kinbkox meHLwmx. Tam Ha TepuTopii
po3mMipom 3 PpaHLUito NaaBatoTb NAAWKKM, pUBANbCbKI CiTi 1 iHWI BMPobKM 3 naacTukis. HKopcTtke
NPOMiHHA TponiyHoro CoHUs GOPMYE 3 HMX CBOEPIAHWIM PO30CEPEAKEHNIN «BYKAH», AKUN
BMAINAE MONEKYNM PTanaTiB pa3om 3 YTBOPEHHSAM «MiKPOMIACTUKOBUX» YaCTMHOK, fAKi BxKe
OKyMyBa/IM BCHO MAaHeETy A0 BMCOT cTpatocdepu. Beca Tponocdhepa 3abpyaHeHa TOTaNbHO, TOMY
HayKOBL He 3MOTr/M 3anpOoMnOHYBaTU 3aXMCT W CMNOAIBAOTLCA HA NMPUPOAHWMIA BIiABIP: KMPHI»
BMMPYTb | INLWATLCA TIIbKU K HOPMANbHI».

Mu, cnmpatouncs Ha igei pmc. 1, Bneplue NponoHYyeEMO 3acib NocTynoBOoi NOBHOI NiKBiAaL,i i
«enigemii OXMpPiHHAY, | NpoLeciB AeCTPYKLIT MucaeHHa Homo, i ycyHeHHA abcontoTHOT HiblIOCTi
3arpo3 A5 Moro icHyBaHHA. Yya0-3acib ABnAe coboto eKOMONYHO ifeanbHi BUPOOHUYI M iHLLI
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HoomexHonogii (4n wisetechnology), ki HapatoTb NtOAAM BCe NOTPIOHE | 0AHOYACHO BMAIKOBYOTb
BCto biocdepy Big dTanaTHMX, MiKPOMAACTUKOBMX Ta YCiX iHLIMX 3abpyAHEHb, WO CTBOPU/IN BIHM |
NPOMWCAIOBICTb iIHAYCTPIabHOT €eNOXK.

PUCyHOK 1 MM BBa*KaeEMO «3aCOBOM MCMXOMOTIYHOTO 3aXUCTY YKPATHLiB», OCKINbKA BiH
Mictute MPABAY i npo MuHyne, i Npo mManbyTHe. BnesHeHicTb y mMalbyTHbOMYy — OCHOBa
NCUXOCTIMKOCTI, TOMY NPOMNOHYEMO MOro NowwmnpeHHa B ycix 3MI pa3om 3 BUKOPUCTAHHSAM Hooiaen
ONA CTpaTeriyHMX NAaHiB PO3BUTKY YKpaiHM B npoueci NiCAABOEHHONO BIAHOB/EHHA €KOHOMIKM
Wwnsxom nobyaoBM HOOCYCMiIbCTBA W AeMOHCTpaLlii BCiM nnaHeTi cnocobis  peanizadji
HOOCKMMBI03Yy 3 BMAIKOBAHO Bif iHAYCTPianbHUX NoLKoAKeHb biocdepoto. Le byae 3aiicCHEHHS
[AaBHIX | MaNOBIAOMMX HABITb 3apa3 NPOMNO3MLLIKM HALWOTO reHia B. BepHaaCcbKoro woao NopaTyHKY
Bcix Homo [5]..
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war, ecocide in the context of their impacts to the regional security. In this context, it provides
classification of the environmental crimes of the Republic of Armenia against the Republic of
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The issue of environmental protection has been on the agenda of the international
community as a global challenge since the early 1960s. The problem has always been in agenda of
the international community both in peacetime and even during armed conflicts.

Itis known that the common feature of the international conflicts and wars that have taken
place in different periods is that they do not only negatively affect the defense, socio-economic
capabilities of the conflicting sides, but also seriously damage environment, environmental
stability and overall environmental security system of the conflicting states.

A number of scientific and other literature exists on anthropogenic damages or threats of
their occurrence to the environmental security system of countries during economic activities. The
actual article analyzes the notions of environmental terrorism, ecosystem and environmental war
as direct threats to the local and regional environmental security systems, and in light of these
aspects it examines a number of environmental crimes committed by Armenia as part of its policy
of aggression against the Republic of Azerbaijan over the past 30 years.

There are various definitions and interpretations of the concept of environmental security
in the relevant scientific literature. Their main point all these definitions is that the environmental
security of the state is a consistent part of its overall national security system, consisting of a set of
international, local, legal, administrative and other measures aimed at protecting its environment
from the dangers posed by anthropogenic influences during economic activities, other activities
with use of natural resources, as well as from natural influences, in order to ensure the existentially
vital interests of man and society.

In this sense, the environmental security system should be treated using complex
approaches, means and measures used to ensure the operationalization of this system, that’s one
of the main duties of each state. Concerning the Republic of Azerbaijan, the environmental
security issues are included in the Constitution of the Republic of Azerbaijan and other relevant
legislative acts. Thus, Article 39 of the Constitution of the Republic of Azerbaijan, among other
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things, establishes a right of every person to live in a healthy environment, as well as the state's
guarantee of ecological balance ([17]).

At the same time, the Law of the Republic of Azerbaijan No. 677-1Q of 08.06.99 on
“Environmental Security” regulates judicial liability, access to the relevant information, the role of
the community in this area and other issues ([18]).

Ensuring environmental security in the context of international relations is one of the main
activities of all states, relevant international organizations, other stakeholders through the means
and mechanisms enounced in the relevant multilateral and bilateral agreements. There are a
number of researches on international and local legal aspects of environmental security, including
energy security ([2,3,11]). The international legal aspects of the environmental security and the
comparative analysis of the definitions of the environmental security concept are widely
reflected.in various sources ([11]).

Taking into account the analysis of all these definitions and aspect, this article examines in
term of international relations and international humanitarian law the damages caused by
Armenia to the environmental security system of the Republic of Azerbaijan during the policy of
aggression pursued by Armenia during the Armenia-Azerbaijan conflict since the 1990s.

In general, for classification of the environmental crimes in terms of international relations
and international humanitarian law, it is important to assess their “modus operandi”, as well the
gravity of damages, personality of criminals of these acts etc. Since, for example, the illegal acts
such as environmental terrorism, ecosystems and environmental wars sometimes are very similar
in terms of modus operandi, damages and some other elements of corpus delict of crimes, but
they ultimately differ in terms of criminals, gravity of damages and other elements.

First of all, let's look at the concept of environmental terrorism (ecoterrorism). It's well
known that environmental terrorism began to be practiced since the middle of the 20th century
as a modern, but very detrimental in terms of humanitarian consequences type of political
pressure methods, i.e. political terror. By the way, political terror was widely used since the end
of the 19th century and mastered later on as a main political combat tool by all the Armenian
nationalist organizations such as “Armenian Revolutionary Federation” (Dashnaktsutyun), “Social
Democrat Hunchakian Party” (Hnchak), “The Armenian Secret Army for the Liberation of Armenia
(ASALA)” etc. ([5, p.89]). It is interesting that Armenian nationalists and some other organizations,
who are well acquainted with political terrorism methods, managed to master this new type of
terrorism in a short time as well. It’s proved by the environmental crimes committed against
Azerbaijan during the policy of aggression of the Republic of Armenia that has lasted for more than
30 years.

As noted, the development of scientific and technological progress today, especially the
achievements of the 4th Industrial Revolution, has made critical infrastructure in various
countries, including the nuclear complex, hydrocarbon production and its distribution-
transportation infrastructures, and other areas extremely vulnerable to environmental terrorism.
That’s why this technological trend has made the protection of the mentioned critical
infrastructure one of the major challenges of the 21st century on a global scale. In the same time,
despite the various forms of terrorism, its content and purpose have remained virtually
unchanged. Thus, although there are different definitions of this concept in many literatures, there
is no widely accepted definition of it. For example, in the Republic of Azerbaijan, the Law on
Combating Terrorism No. 687-1Q of 18.06.1999 defines that terrorism is an explosion, fire or other
acts (act of terrorism), as well as threats to commit such acts that might kill people, injure their
health, cause significant property damage or other socially dangerous consequences in order to
disrupt public security, cause panic among the population or influence the decision-making by
public authorities or international organizations ([19]).
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If the national legislation decides to give the definition of the environmental terrorism in
the future, there should be included “favorable environment” as an object of damage of the illegal
act or threating, in terms of special, different feature of ecoterrorism. Moreover, the distinctive
feature of the ecoterrorism is causing significant (that is assessable category and could be clarified
if it’s needed) environmental e damage or threatening of such damage in order to influence the
decision-making (action or inaction) of government or international organizations (or another
legal entities) ([13]). Later on we will address this issue thoroughly.

At the same time, depending on criminal personality and other elements of the corpus
delict of crimes, it is necessary to distinguish the ecoterrorism from another ecological crime such
as ecocide or, environmental war that are sometimes objectively (modus operandi) very alike to
it.

Regarding the notion of "ecocide", it’s formed as a combination of the Greek origin words
"oicos" (meaning “a house or homeland”) and "caedere" (meaning “to kill”) and expresses one of
the gravest ecological crimes against humanity ([13]). The definition of this notion was provided
in some papers, and in ([4]) as well, where ecocide refers to the partial or total destruction of the
human ecosystem for military purposes on using to a large extent of artillery shells, including
nuclear, biological, chemical or other weapons of mass destruction, as well as herbicides and aerial
bombs to deform and destroy forest cover. By its gravity the ecocide is considered at the same
level as genocide. It is well known that flora and fauna, water bodies, soil, underground resources,
the atmosphere surrounding mankind, forms the biological environment for man to live in. That’s
why ecocide is considered the most serious crime against the environmental since it destroys the
biological basis for the survival of man and all other living organisms. In this regard, the Chapter
28 of the Criminal Code of the Republic of Azerbaijan is devoted to environmental crimes, but
unfortunately, ecocide as one of the gravest environmental crimes is not directly defined there. in
the meantime, there are separate articles in the relevant laws of a number of countries. For
example, Article 358 of the Criminal Code of the Russian Federation, defines an ecocide from point
of view of modus operandi as mass destruction of flora and fauna, poisoning of the atmosphere
and water resources, and other acts that may cause environmental damage ([20]) The social
gravity of this crime is expressed in the fact that it is committed intentionally and, by directing it
against the security of the population and the environment, implies a very real damage to the
natural environment. At the same time, it's obvious that the Article 358 of the Criminal Code
doesn’t cover all possible ecocide acts in terms of objective features and is likely to be enriched in
the future.

Later on in practice and theory the ecocide has been addressed not only as a war crime,
but also as a crime against humanity in a number of legal documents. Thus, Article 1 of the
Convention on the Prohibition of Military or any Hostile Use of Environmental Modification
Techniques, prohibits the Contracting Parties from engaging in "military or any other hostile use
of environmental modification techniques having widespread, long-lasting or severe effects as the
means of destruction, damage or injury to any other State Party" ([13]).

However, although ecocide is objectively similar to environmental terrorism, unlike the
environmental terrorism it is also encountered in international conflicts and wars, and is carried
out from time to time by warring states. In some cases, this crime occurs only during
environmental wars.

In case of environmental terrorism (eco-terrorism), the criminal personality of the crime
bringing damage or threat of damage to the environment, human life, health and property is a
separate terrorist or a group of terrorists who do not carry out this on behalf of any state or by its
order. When this person or a group of them commits this crime, they intend to propagate their
political, religious or other ideological views. Generally, the main reasons of increasing of the
environmental terrorism danger in the world in recent decades, as mentioned above, is related to
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the growing role of environmental security in the international community, as well as the
emergence of a wide network of critical infrastructure in the world (nuclear power plants,
hydrocarbon production and transportation networks, etc.) and the development of high
information technologies and systems enabling easy access for potential eco-terrorists to the
production and use of environmentally harmful substances and technologies ([13]). It should be
noted that there are a number of definitions of environmental terrorism in both the legal literature
and related sciences ([10,14]). However, the lack of a universal definition of this concept
sometimes leads to its confusion with other seemingly similar crimes, and in some cases with acts
that constitute a completely different crime. At the same time, if we systematize the general
features expressed by these definitions, then we can give the following definition of the
environmental terrorism:

Environmental terrorism (eco-terrorism) is illegal act that causes significant damage to the
environment as well as threat to commit such acts conducted by an individual or a group of
individuals propagating any ideological views (including Armenian nationalist fascism) and drawing
public attention to this ideology in order to disrupt public security and order, to cause fear, horror,
panic among the population, or influence the decision-making (action or inaction) by public
authorities or international organizations or individuals (social groups) and legal entities.

Although the definition of significant damage in this definition needs special explanation,
it mainly refers to an act that infringes on the constitutional right of the population to live in
favorable environment, violates environmental order and stability, causes serious damage to
biodiversity, flora and fauna, air and soil. There are a number of classifications in the literature on
environmental terrorism based on the methods used. For example, there were brought a
classification of environmental terrorism consisting of various types of it, such as nuclear,
technological, biological, and chemical terrorism ([13]).

At the same time, in some papers in US, EU devoted to the environmental terrorism this
notion covers some acts of hooliganism or intentional damages or destructions of other people's
property by radical environmental groups of young people (such as ALF - Animal Liberation Front
or ELF - Earth Liberation Front, etc.) as well, despite the fact that the purposes of these crimes are
quite different from the environmental terrorism and these crimes are not of great public danger.

In our opinion, the most flagrant example of environmental terrorism is the spread of
poisonous sarin gas by the sectarian group “Aum Sinrike” in Matsumoto, Japan in 1994, and the
spread of sarin in the subway in Tokyo in March 1995. The death of 13 people and the poisoning
of 6,300 people in a short time as a result of the latter crime showed once more how dangerous
is this new type of terrorism for all the world. As a result, the leader of this environmental terrorist
group - Seko Asahare, and 12 other members of “Aum Sinrike” were arrested by the police and
executed later on ([21]).

Moreover, it's necessary to note that although the notions of “ecocide” and “ecological
wars” might be similar in some cases, but they are different in terms of their purpose and of modus
operandi. As mentioned above, as a result of committing ecocide using different types of weapons
etc. by one state to another one in an armed conflict, the living conditions, livelihoods, and health
of the civilian population in a rival country were deteriorated sharply, with partial or complete
extinction of population or loss of its reproductive capacity ([23]). By the way, the first ecocide
was recorded as an international crime, committed by the United States during the Vietnam War
in 1961-1972, when it used a weapon of mass destruction, i.e. herbicide (defoliant) and other
chemicals seriously damaging the civilians, environment, and all living organisms in Vietnam.
Concretely, the US military used herbicides to expose Vietnamese military units, which were
supposedly hiding in the forests, actually killed a large number of civilians, plants and living
organisms in the region. In total, 96,000 tons of herbicides were used during this war by US military
forces and 57,000 tons of them contained dioxin formulations ([12]).
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in the scientific literature there are different but very close in terms of semantic meaning
definitions of the notion of ecological war. By the way, the legal literature uses the term of armed
conflict instead of war, describing the ecological war. Thus, during an armed conflict, the parties
of a long-term confrontation, as the main or preferred military method against each other, resort
to actions aimed at the complete or partial destruction of the environment on the other side, or
even an environmental catastrophe ([23]).

In this sense, during last 30 years the Republic of Armenia keeping occupied the Nagorno-
Karabakh and surrounding regions and out of the control of the international community for
almost 30 years, in fact violated international humanitarian law and committed flagrant
environmental crimes by looting of natural resources of the occupied regions, pollution of regional
water resources, destruction of overall flora and fauna, as well as cultivation and trafficking of
drugs in these territories.

First of all, in the occupied territories Armenia has seriously polluted rivers, particularly its
sources there and other water resources of the regional importance. By these acts this country
violated the right of Azerbaijani peaceful population living in the region to have an access to the
water from the relevant reservoirs. Moreover, during the growing seasons, when water demand
is higher, the relevant reservoirs were systematically blocked and water use was being hampered
by the occupational Armenian military forces, and consequently the acute water shortages there
resulted in a serious land degradation and other environmental problems. In the contrary, during
the seasons when water was not needed in large quantities, Armenian occupational regime has
been spilling out the large volumes of water from reservoirs to farms, grasslands, croplands, soil-
lands and severely damaged the surrounding areas ([1,23]). All these acts and others described
hereafter by Armenian military forces should be classified as ecological war crimes by the relevant
international legal instances since the only aim of the occupational military regime of Armenia in
occupied territories was weakening of the economic, military potential of the Republic of
Azerbaijan through completely destruction of its environment or even provoking an
environmental catastrophe there with hard socio-economic consequences.

At the same time, in the uncontrolled occupied by Armenia territories of Azerbaijan, the
Araz River and its tributaries were deliberately polluted, the flora and fauna species were
destroyed, consequently very seriously damages to the ecological stability of the region and the
lives and health of the population living in these regions were conducted by Armenian military
regime. Moreover, illegal expropriation of the mineral resources of the Republic of Azerbaijan took
place in the occupied territories.

The another victim of the ecological war by Armenia was the river “Incichay”, which flows
near the villages of Gulustan and Talysh of the Republic of Azerbaijan, occupied by Armenia and
where Armenian military units were stationed. The river took its source from Mount Murov. Thus,
on November 19, 2010, heavy pollution was observed in this river. The residents of
Tapgaragoyunlu village, whose only water source is this river, were observing the flow of river
water with thick foams on November 19, 2010 from 14:00 to 15:00 and reported it to the
Territorial Department of Ecology and Natural Resources No. 13 (providing service for Goranboy,
Naftalan, Samukh, Dashkasan, Goygol regions of Azerbaijan) of the Ministry of Ecology and Natural
Resources of the Republic of Azerbaijan. In order to monitor the environmental damage in place
a relevant operational group consisting of specialists of the Ministry was immediately formed and
in a short period of time the group using mobile devices has been carrying out the necessary
measurements directly at the water body. The water samples were analyzed in the Ministry's
Central Analytical Laboratory for harmful chemicals, and as a result, there was established that
the quality of the river water had been significantly deteriorated. The relevant examinations and
analyses have shown that the hydrogen level of the hydro-carbonate content of the water of the
“Incichay” dropped sharply causing a transfer from an alkaline environment to an acidic one and
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significantly disrupting the oxygen regime of the water ([26]). This is a serious environmental
damage of the water ecosystem, resulting a massive destruction of the flora and fauna species in
the river and not only.

Alike damages were also recorded in the “Agstafachay” reservoir located in the village of
Jafarli of the Gazakh region of the Republic of Azerbaijan. The reservoir was given to exploitation
in 1969, has been used to irrigate 57,000 hectares of arable lands in Gazakh, Agstafa, Tovuz and
Shamkir districts and to meet the drinking water needs of the population of the Gazakh district.
The rivers supplying the reservoir have been still intendedly polluted by the waste from the
Bentonite-clay plant situated in the ljevan region of Armenia, as well as from the Tobacco
Fermentation Plant, the Carpet Factory and the military plant in Dilijan region of Armenia. During
the monitoring carried out by the National Monitoring Department of the Ministry of Ecology and
Natural Resources of the Republic of Azerbaijan on March 6, 2015 in order to study the pollution
level of the trans-bordering rivers there were established that the quantity of the phenol as
specific pollutant in the waters was 4.2 times higher than the permissible limit at the point “Shikhli-
2”, 3.6 times higher in “Agstafachay” and 4 times higher in “Agstafachay” water-reservoir. Taking
into account that the phenolic acid which is very caustic and is used only in medicine for
disinfection tools in small amounts could damage mucous membranes of a man when inhaled with
phenol vapor and make severe burns when contacts with skin, as well as damage the liver and
kidneys when was ingested, it's not difficult to imagine the scale of the environmental and
humanitarian damages in Azerbaijan of the intended pollutions from Armenia through the
mentioned trans-bordering rivers. All these facts once more prove that Armenia has been waging
an environmental war against the Republic of Azerbaijan.

Actually, if these kind of illegal acts are proved to be directly related to individual Armenian
terrorist organizations which are at least not formally related or instructed by the Republic of
Armenia, all these acts will be part of the environmental terrorism. in this regard, some remnants
of the Armenian forces defeated during the 44-days counter-offensive operation successfully
accomplished by the Azerbaijan Military Forced on November 10, 2020 and other Armenian terror
groups could organize environmental terror acts in the territory of the Republic of Azerbaijan in
the future.

Certainly, upon completion of the investigation of the above-mentioned objectively similar
crimes by the relevant law-enforcement authorities of Azerbaijan, all the reports, documents will
be submitted to the relevant international judicial instances and the Republic of Armenia, its
official representatives who directly organize and conducted these crimes will be brought before
the mentioned courts. Historically, Armenian political organizations have repeatedly referred to
terrorism as a means of political and military enforcement and it proves once more that the above-
mentioned acts might be classified as environmental terrorism or environmental war ([5]).

It should ve noted that the policy of ecolological war by Armenia against the Republic of
Azerbaijan and particularly its water resources had very negatve impacts on the fishing industry of
Azebaijan that infliged serious social and economic problems of the Nakhchivan Autonomous
Republic of Azerbajan. Thus, the Araz water reservoir, located on the territory of Nakhchivan, built
jointly by the Republic of Azerbaijan and the Islamic Republic of Iran on the Araz River, plays an
important role in the overall fishing industry of both states. The intendedly discharge of polluted
water and waste directly into the Araz River by the armenian authorities resulted in the intensive
development of polysaccharides (ie organic compounds living in the deep layers of water bodies)
in the deep parts of this water basin. At the same time heavy metals and toxins discharged there
by the Armenian authorities systematically poisoned population through consumed fishes and
other foods from this polluted basin ([25]).

As a result of the monitoring conducted by the relevant competent authorities of
Azerbaijan, it was determined that in the rivers “Agstafachay” and “Khramchay”, flowing from
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Armenia and joining the Kura River in the territory of Azerbaijan, the amount of various chemical
compounds in this river, as well as in the other trans-border river “Okhchuchay” flowing from
Armenia, joined the Araz River, the amount of heavy metals waters became 10-30 times higher
than the permissible limits. Hundred thousand tons of solid acid water, heavy metal salts and other
wastes from the Mehri, Gajaran, Gafan and Dastekert mining (metal refining) plants of the
Republic of Armenia systematically pollute the river “Okhchuchay” that flows from this
neighboring republic to the territory of the Republic of Azerbaijan. At the same time, the quantity
of copper in the water of the river “Okhchuchay” was 25-50 times higher than the permissible
limit, and the amount of phenols regularly has surpassed by 6-15 times the relevant permissible
limit.

As a result of the massive industrial pollutions from Armenia, unfortunately, the other
contaminants such as aluminum, zinc, manganese, titanium and bismuth are being systematically
encountered in the river “Okhchuchay” already very long time ([26]).

In this regard, in the liberated territories of Azerbaijan there will be installed 4 of overall
11 automatic hydrological stations namely near the border with Armenia. Thus, one these stations
will be located at a distance of 10.01 km from the border on Okhchuchay river (Shayifli village),
the others will be 2.65 km from the border on Basitchay river (Razdara village of Zangilan region),
6.5 km from the border on Bargushad river (Aliguluushagi village of Gubadli region) and 6.2 km
from the border with Armenia on Araz river in Agband settlement.

The process of installing automatic hydrological stations equipped with quality sensors for
online (remote) detection of transboundary pollution in these rivers entering the country through
the mentioned territories, is underway and will be finished in the second quarter of this year.

These stations will enable Azerbaijan to implement remotely water quality control process
in there: namely, pH sensors will detect initially changes of the natural environment of water,
oxygen sensors will detect violation of oxygen regime as a result of water pollution (mainly due to
biological processes), and electrical conductivity sensors will detect initial data on water
contamination substances origin (mainly organic compounds).

It should be noted that automatic monitoring of water temperature and water
consumption at stations will play an important role in determining the source of pollution and
measuring the pollution load.

Till now, hydrological and water quality monitoring process was carried out at some regular
intervals, which allowed only to assess the hydrochemical condition of water bodies during the
measurement. Hence, it was not possible to record any emergency or short-term contamination
in the intervals between monitorings.

The automatic stations to be installed will enable to systematically monitor both the
hydrological regime of rivers and changes in water quality at any time and take the necessary
measures in a timely manner. Accessibility of the relevant information will be provided for all
stakeholders, including environmental organizations, citizen.

At the same time, one of the serious damages inflicted by the Armenian armed forces on
the environmental security system of the Republic of Azerbaijan since 1999 has been the
systematic arsons of forests and other biomasses by Armenian militaries in the occupied territories
and adjacent lands of the Republic of Azerbaijan. As a result of these intentional fires, a huge
amount of the soil layer, as well as the rare species of fauna and flora were destroyed. Concretely,
63,414 hectares in 2006, 31,097 hectares in 2007, 380 hectares in 2008, and 250 hectares in 2009
were completely burnt to ashes as a result of the mentioned arsons by the Armenian military
forces. For example, as a result of consequent arsons of the forests in the villages Chaily and
Shikharkhy of the Tartar district, approximately a thousand-hectare territory was completely burnt
off. The millions of dollars of lost have been inflicted to the economy of the Republic of Azerbaijan
as a result of these fires, and unfortunately the number and damages of these fires continue to
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grow. Moreover, Agdam, Fizuli, Jabrayil, Tartar and Khojavend districts of Azerbaijan that used to
be on the contact line of the opposing armed forces during the last 30 years were completely set
on fire by Armenian militaries. As a result of this fire covering tens of thousands of hectares and
having spread out to another areas of Azerbaijan a serious damage to the environment and wildlife
of Azerbaijan was caused. All these acts are obvious ecological war crimes of the Republic of
Armenia since the only aim of the occupational military regime of Armenia in occupied territories
of Azerbaijan was weakening of the economic, military potential of the Republic of Azerbaijan
through completely destruction of its environment or even provoking an environmental
catastrophe there with hard socio-economic consequences.

According to official statistics, regular fires by Armenian authorities since 2006 have
destroyed more than 110,000 hectares of fertile land and severely damaged agriculture ([27]).

In this sense, an international convention prohibiting the conduct of ecological war is the
Convention on the Prohibition of Military or Any Other Hostile Use of Environmental Modification
Technigues (Environmental Modification Convention (ENMOD)) ([28]). By the way, the Republic
of Armenia joined this convention on 15.05.2002 ([29]). This convention was adopted by the UN
General Assembly on December 10, 1976, signed by 33 countries on May 18, 1977, including the
USSR in Geneva, and entered into force on October 5, 1978.

The main subject-matter of this convention that Armenia has been systematically violated
last 30 years, despite the fact this country is a part of it, is prohibition of the selection of the
environment as a military target or any hostile target during the armed conflicts (wars).

in this regard, a legal crystallization of the grave international crime such as ecocide
originates from the mentioned convention and other international agreements regulating the
conduct of armed conflicts (wars). Thus, for example, the Article 35 (3) of the Protocol Additional
to the Geneva Conventions of 12 August 1949, and relating to the Protection of Victims of
International Armed Conflicts (Protocol |, 08.06.77) prohibits to employ methods or means of
warfare which are intended, or may be expected, to cause widespread, long-term and severe
damage to the natural environment ([30]). In general, the issue of protecting the environment
during the armed conflicts, although not directly mentioned, is reflected in a number of sources
of international humanitarian law, including the 1949 Geneva Conventions.

Moreover, during the last 44-days war between Armenia and Azerbaijan on September-
November 2020 that ended with a glorious victory of the Armed Forces of the Republic of
Azerbaijan over the occupational army, the Armenian Armed Forces were impudently and
systematically violating one of the main and universal rules related to all conflicts, namely the Rule
7 stating the Principle of Distinction between Civilian Objects and Military Objectives. This rule
constitutes a norm of customary international law applicable to both international and non-
international armed conflicts and is codified in the Articles 48 and 52(2) of the Additional Protocol
1([30]).

According to the Rule 7 the parties to the conflict must at all times distinguish between
civilian objects and military objectives. Attacks may only be directed against military objectives.
Attacks must not be directed against civilian objects. Nevertheless the Armenian Armed Forces
gravely violated this Rule 7 on firing ballistic missiles at the Azerbaijani cities, since they are
located much far from the war zone and not involved to any military operation.

Thus, on October 17, 2020, in the weekend, at around 01:00 pm, regardless the
preliminarily declared humanitarian ceasefire, the Armenian Armed Forces fired a ballistic missile
at the Azerbaijani city - Ganja and it was the third horrific attack on this city which is Azerbaijan's
second largest, densely populated city. This missile attack resulted in the loss of significant number
of civilians; twelve people, including two children were killed and more than 40 people were
seriously injured. This intentional killing of civilians is a crime of war, crime against humanity and
a gross violation of the norms and principles of the international humanitarian law ([31]). The
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current and former Armenian leaderships, who have turned all kind of terrorism into a state policy
of this country, are fully responsible for these crimes. Since namely the leadership of Armenia did
take criminal decisions to launch heavy rockets at civilians who were much far from the war zone
and not involved to any military operation. in this regard, the Republic of Azerbaijan uses all the
national and international legal mechanisms to bring these criminals before justice.

Keeping to the point of environmental crimes by the Armenian Military Forces, it should
be noted that namely the Article 55 (Protection of the natural environment) of the Protocol 1
(08.06.1977) to the Geneva Conventions of 12 August 1949 on Victims of International Armed
Conflicts is directly related to the protection of the natural environment ([30]). The Article 55(1)
says that care shall be taken in warfare to protect the natural environment against widespread,
long-term and severe damage. At the same time, this protection includes a prohibition of the use
of methods or means of warfare which are intended or may be expected to cause such damage to
the natural environment and thereby to prejudice the health or survival of the population. In
addition, Part 2 of the article states that attacks against the natural environment by way of
reprisals are prohibited.

Moreover, the Article 56 (Protection of works and installations containing dangerous
forces) of the above-mentioned Protocol 1 deals with environmental threats related to the
destruction of dams, reservoirs or nuclear power plants during armed conflict ([30]). Article 56 (1)
says that works or installations containing dangerous forces, namely dams, dykes and nuclear
electrical generating stations, shall not be made the object of attack, even where these objects
are military objectives, if such attack may cause the release of dangerous forces and consequent
severe losses among the civilian population. Other military objectives located at or in the vicinity
of these works or installations shall not be made the object of attack if such attack may cause the
release of dangerous forces from the works or installations and consequent severe losses among
the civilian population.

At the same time, the Article 54 (Protection of objects indispensable to the survival of the
civilian population) of the Protocol 1 prohibits attack, destroy, remove or render useless objects
indispensable to the survival of the civilian population, such as foodstuffs, agricultural areas for
the production of foodstuffs, crops, livestock, drinking water installations and supplies and
irrigation works, for the specific purpose of denying them for their sustenance value to the civilian
population or to the adverse Party, whatever the motive, whether in order to starve out civilians,
to cause them to move away, or for any other motive ([30]).

Despite all the cited articles (54,55, 56) of the Protocol 1 (08.06.1977) to the Geneva
Conventions of 12 August 1949 on Victims of International Armed Conflicts, the Armenian Armed
Forces, in violation of these conventions and the requirements of the humanitarian ceasefire, on
October 10, 2020 at 12:00 deliberately targeted the civilian population of Azerbaijan and fired at
settlements and strategic facilities with heavy artillery. Moreover, on October 17, 2020, at around
01:00 pm, the Armenian Armed Forces once again targeted the Mingachevir Hydroelectric Power
Station, the largest thermal power plant in the South Caucasus, which is situated at a distance
approximately 100 km from the frontline. They also fired rockets at Ganja, the second largest city
in Azerbaijan, situated at least in 70 km distance from the frontline.

For the information, the Mingachevir Reservoir is one of the largest, strategic water
reservoirs of the South Caucasus, with water reserves amounting 15,773 million cubic meters.!
Therefore, the use of heavy rocket fires on this reservoir by the Armenian Armed Forces would
have led to the most serious environmental disaster in the Republic of Azerbaijan and not only
there. Therefore, these rocket attacks should be classified serious attempts to commit ecocide.
Because if the Armenian Armed Forces had succeeded to hit the Mingachevir Reservoir and the

L https://az.wikipedia.org/wiki/Ming%C9%99%C3%A7evir su_anbar%C4%B1
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Mingachevir Hydroelectric Power Station then there would have certainly happened an ecocide.
That’s why these attacks are serious violations, at least, of the Article 35 (3) of the Protocol
Additional to the Geneva Conventions of 12 August 1949, and relating to the Protection of
Victims of International Armed Conflicts (Protocol |, 08.06.77). Since these attacks might cause
widespread, long-term and severe damages to the natural environment of the Republic of
Azerbaijan and the overall region ([30]). Since the classification of ecocide originates from this
norm of the Protocol | and other norms of the relevant international agreements regulating
conduct of armed conflicts.

Moreover, they are impudent violations of the norms enounced in the Articles 54, 55 and
56 of the of the Protocol Additional to the Geneva Conventions of 12 August 1949, and relating
to the Protection of Victims of International Armed Conflicts (Protocol |, 08.06.77), as well as a
violation of the Convention on the Prohibition of Military or Any Other Hostile Use of
Environmental Modification Techniques (Environmental Modification Convention (ENMOD))
([28]). These illegal acts constitute war crimes, in particular environmental war crimes by the
Republic of Armenia. Because, first of all, the Mingachevir Reservoir is not a military facility for any
armed forces and its destination is to provide water to the population of Azerbaijan, i.e. of civil
nature and do not support any military operation of the Armed Forces of Azerbaijan. Moreover,
it’s situated at a rather long distance (appr.100 km) from the frontline to have any military
importance or support. And, as it mentioned, its destruction could lead to a vast humanitarian and
environmental catastrophe not only in Azerbaijan but in neighboring countries as Georgia, Russia
as well.

In addition, the resolution of the International Law Association in 1976 issued in Madrid on
the protection of water resources during armed conflicts prohibits destruction of hydro-technical
facilities that could upset the original ecological balance during such conflicts ([31]).

The Armenian Armed Forces systematic rocket attacks at the Mingachevir Hydroelectric
Power Station and the Mingachevir Reservoir on 17.10.2020 and in afterwards, in fact, aimed to
break the ecological balance in the Republic of Azerbaijan, as well as to cause an extensive, long-
term and serious damage to the natural environment of the country. In this regard, the
Prosecutor's Office of the Republic of Azerbaijan inspected the crime place and took the necessary
investigative measures and collected all the evidences of the crime of the international level ([32]).

The relevant statement of the Ministry of Environmental Protection affirmed that these
crimes of the Armenian Armed Forces have constituted gross violations of the many international
conventions and decisions, including the Convention on Biological Diversity (CBD) and United
Nations Convention to Combat Desertification (UNCCD) of which Armenia is a member ([33]).

In this regard, the international community and international environmental and
humanitarian organizations should take effective and decisive actions to enforce the occupational
country, i.e. the Republic of Armenia to comply with human rights, international environmental
protection requirements and its international obligations and provide the relevant compensation
for the serious damaged described above.
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Close attention has always been paid to artistic and aesthetic education in Kazakhstan. The
spiritual development of not only an individual, but also the nation as a whole was associated with
familiarization with the world art classics, because reading fiction contributes to the development
of creative imagination, logical thinking, observation, and refinement of the feelings of students -
gualities that were considered necessary for future specialists. Literary erudition, subject to a
reasonable set of material, always develops the highest spiritual needs in a person and strengthens
his thinking abilities. The limited material of foreign literature is a direct consequence of the
narrowness of the tasks. Back in the 50s. 19th century well-known writers put forward the
historical-literary method as the main method of studying literature. Hence, inevitably, great
attention to the works of Western European classics, a detailed study of the evolution of various
types of poetry, which required an appeal to foreign material. This is how the works of W.
Shakespeare, Dante, M. Twain, Goethe, Lessing, Byron, and Walter Scott were mastered. In
secondary and higher schools, the content of teaching a foreign language has long been pragmatic
knowledge and skills, but as for the education of a person with high morality and spiritual values,
this process leaves much to be desired. [1, p. 57].

At the present stage of development of education, there is a rethinking of the role of the value
of knowledge acquired by students. Reality puts forward special requirements, both to the content
and to the forms, methods and methods of teaching the literature of the countries of the language
being studied. In order to develop the creative thinking of students, it is necessary to pay attention
to such forms of work in the classroom that would be aimed at developing the ability to
independently comprehend the meaning of a work of art. Reading will never lose its relevance as
a form of intellectual activity, as a means of spiritual and moral education and as a source of
aesthetic pleasure. Reading is one of the basic language skills that students must master in the
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process of learning a foreign language. When reading a foreign language text, a person repeats
the studied lexical and grammatical material, remembers the spelling and meaning of words,
phrases and, thus, improves his knowledge of a foreign language. At the same time, reading skills
are both the ultimate goal of learning and the means to achieve this goal.

In the process of teaching a foreign language, reading is one of the most important sources of

linguistic and sociocultural information. [2, p. 135]. The use of literary texts, for example, as part
of home reading, allows not only to turn the process of learning a foreign language into an exciting
activity, but also helps students to get acquainted with the modern realities of the country of the
language being studied. Home reading lessons are undeniably valuable:
- firstly, because students come into contact with a “living” language, and not a conventionally
educational one; -Secondly, there is an opportunity to express your opinion and evaluate the work,
its ideological content and characters. In the context of university teaching foreign languages,
there is no more valuable source that stimulates speech activity than texts.

It is during a conversation on the texts that students are most easily freed from the rigid
framework of the educational process and freely express their opinions and emotions. Reading
foreign literature, you can not only learn new words and metaphors that describe emotional
experiences, but also learn a more differentiated and nuanced presentation and description of
events, which in turn enriches our world of feelings and develops the ability to empathize. [3, p.
153].

Therefore, the use of the grandiose possibilities of the book in the study of a foreign language is
due. In reading classes, interdisciplinary connections are strengthened through acquaintance with
the classics and modern authors of the country of the language being studied, with their works,
to some extent reflecting the realities of the language and culture of the country, opening a
“window” into the world of a different culture, contributing to students' awareness of themselves
as participants in the process intercultural communication. Reading works of foreign literature, as
one of the manifestations of interdisciplinary connections, is one of the effective means of
motivating the educational process. Reading classes in teaching a foreign language have acquired
additional value in the development of intercultural competence of students. In the process of
students' communication with a foreign linguoculture, a foreign language is mastered according
to the formula: culture through language and language through culture. The study of a foreign
language involves a wide range of methods and forms of acquaintance with foreign literature. And
vice versa, when reading this or that work of art, whether in the original or in someone else's
interpretation, the student performs several tasks at once, namely:

- studying foreign vocabulary;

- conducts linguistic analysis of the text;

- conducts a comparative analysis with the native language.

When selecting works for reading, it is necessary to take into account the age of students, their
reading interests, and the level of language proficiency. It is also necessary to take into account
the profile of the students. These types of activities increase the humanistic and positive
orientation in the study of a foreign language, contribute to the development of creative thinking,
artistic perception of students. [4, p. 86].

In favor of the use of foreign fiction in the process of teaching a foreign language is the
originality of fiction. The plot of works helps to increase the interest of students and greatly
increases their emotional response. The traditional components of the plot, characteristic of
literary works, such as exposition, plot, climax, denouement, facilitate the process of
understanding the course of events, the meaning of the work and train the language guess of
students. With the correct work of the teacher and the careful fulfillment of preparatory tasks, the
use of foreign fiction makes it possible to achieve a number of didactic goals:
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- teaching: the formation of reading skills and abilities, monologue, dialogical speech, expansion
of the vocabulary of students, the formation of translation skills and authentic speech behavior;

- developing: development of linguistic guess, linguistic and cultural competence, enrichment of
the horizon, acquaintance with the works of foreign writers, activation of mental abilities,
development of the ability to think figuratively;

- educational: education of a tolerant attitude towards the culture and traditions of the country of
the language being studied;

- motivating: increasing interest in learning a foreign language, the formation of sustainable
motivation, the development of students' cognitive abilities.

It is advisable to select texts for reading on the basis of a literary and regional approach, which
allows the use of literary texts in order not only to acquaint students with the literature of the
country of the language being studied and its best representatives, but also to give the key to
understanding another culture. Any work of art has a cultural and historical coloring, and the
environment in which the action is immersed can be understood by the reader if he has
background knowledge, without which reading will not only not be useful, but will also turn into a
boring and tedious task. Therefore, it is important to orient students in the place and time of the
action so that they have an idea of the cultural and national specifics of individual regions of the
country and of the historical events that underlie the work. To better understand the era against
which the action develops, familiarity with the biography of the author often helps. Another
feature of literary texts is the national-cultural component, represented in the toponymic
vocabulary, which may present a certain difficulty for students. The teacher should carry out a
kind of preventive work, paying attention to the toponyms found in the texts. As a rule, students
quickly learn these lessons and avoid mistakes in further reading. Thus, authentic literary texts
provide an opportunity not only to get acquainted with the main geographical regions of the
country of the language being studied, with the customs and customs, the originality of character
traits inherent in the inhabitants of a particular area, but also stimulate the cognitive activity of
students, causing curiosity and interest in independent search. [5, p. 225].

With this approach, works of art can be successfully used both as educational material when
working on the language itself, and as a general cultural regional component that introduces the
student to the best examples of literature, history, as well as modern realities and attributes of
the country whose language they are studying. . Summarizing the above, it can be noted that
foreign languages literary works allows:

- to study the language at a deeper level of meanings;

- increase motivation for language learning;

- emotionally involve students in the process of reading, which is a necessary condition for turning
on the mechanisms for generating initiative speech - speaking and writing;

- identify and recognize intercultural differences.

Speaking, dialogical speech:

- to conduct a dialogue / polylogue in situations of informal communication within the framework
of the studied topics;

- using a variety of language tools without preparation, initiate, maintain and end a conversation
on topics included in the section "Subject Content of Speech";

- to express and argue a personal point of view;

-request information and exchange information within the studied topics;

- ask for clarifications, clarifying the information of interest.

Speaking, monologue speech:

—to formulate simple coherent statements using the main communicative types of speech within
the framework of the topics included in the section "Subject Content of Speech";
- convey the main content of what is read / seen / heard;
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— give brief descriptions and/or comments based on non-linear text;
- build a statement based on the image with or without support for keywords / plan / questions.
Listening:
—to understand the main content of simple authentic audio texts of various styles and genres of
a monologue and dialogic nature within the framework of the studied topics with a clear
normative pronunciation;
-selective understanding of the requested information from simple authentic audio texts of
various genres of monologue and dialogic nature within the framework of the studied topics,
characterized by a clear normative pronunciation.
Reading:
—read and understand simple authentic texts of various styles and genres, using the main types
of reading, depending on the communicative task;
- to separate the main information from the secondary information in simple authentic texts of
various styles and genres, to identify the most significant facts.

Letter:
— write simple connected texts on the studied topics;
- write a personal (e-mail) letter, fill out a questionnaire, write down information about yourself
in the form accepted in the country / countries of the language being studied;
- Express your point of view in writing within the framework of the topics included in the section
"Subject Content of Speech", in the form of reasoning, giving arguments and examples.
Language skills.
Spelling and punctuation:
—possess spelling skills within the framework of the topics included in the section “Subject Content
of Speech”;
- Arrange punctuation marks in the text in accordance with the norms of punctuation.

Phonetic side of speech:
- to have hearing and pronunciation skills within the framework of the topics included in the
section "Subject Content of Speech";
— to master the skills of rhythmic-intonation design of speech, depending on the communicative
situation.
Lexical side of speech:
-recognize and use lexical units in speech within the framework of the topics included in the
section "Subject Content of Speech";
-recognize and use the most common phrasal verbs in speech;
- to determine the belonging of words to parts of speech by affixes;
-guess the meaning of individual words based on similarities with their native language, word-
formation elements and context;
-recognize and use various means of communication in the text to ensure its integrity.

Reading fiction is of particular importance when orienting it towards the formation of
professional competencies. It contributes to the creation of an image of the profession associated
with certain value ideas, and the linguistic personality of a professional, the development of a
professional position. Recognizing the expediency and effectiveness of the use of literary texts in
the process of teaching a foreign language, university teachers, especially non-linguistic ones,
under time pressure, are often forced to abandon this educational material in favor of highly
specialized texts aimed at developing professional foreign language competence. Even with a
sufficient number of study hours, as well as the interest and desire of students to read such texts,
one has to face a serious problem of choosing works and selecting texts or their fragments. It is
hardly advisable to focus on one's own taste and interests, especially since teachers and students
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are representatives of different generations and have different life experiences. Those books, on
which some "grew" can leave others indifferent. [6, p. 115].

This means that it is necessary to develop general criteria that allow selecting those texts that are
most appropriate for the level of students - linguistic, cultural - and with the help of which it is
possible to achieve the set goals as efficiently as possible, namely, to form foreign language
competencies, which, along with professional competencies, create the basis for future successful
activities of university graduates. By introducing samples of a highly artistic word into the learning
process, foreign language teachers fulfill a kind of educational mission, especially since they have
a unigue opportunity to build classes on the richest language material.
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Abstract: The article elaborates the difference between simultaneous interpretation and
consecutive interpretation. Similarity between simultaneous and consecutive translations have
been underlined in the article, too. It has been noted that simultaneous translation is much more
intricate compared to consecutive translation. Since the interpreter should own the ability of
approximation while interpreting from one into another language due to the difference of word
order in the target language and the mother tongue. Moreover, the simultaneous interpretation
is claimed to be a special gift given to a person. It has been revealed that simultaneous
interpretation requires attention, good language proficiency including perfect grammar, fluent
pronunciation and a myriad of words from the speaker and interpreter. Besides, the
denominators between sign language and simultaneous translation were discussed in the article.
Both may use manual movement and facial mimics.

AHHOTaumA: B cTaTbe paACKPbIBAETCA pasvuMe MeXAy CUHXPOHHbIM MepeBoAOoM W
nocnefoBaTeslbHbIM MEPEBOAOM. B CTaTbe TaKKe NOAYEPKHYTO CXOACTBO CUMHXPOHHOMO M
nocneoBaTeIbHOrO NePeBOAOB. bblN0 OTMEYEHO, YTO CUHXPOHHbIM NepeBod, HAMHOIO C/IOXKHee,
4yeM MnocnenoBaTeNbHbIM MepeBod. Tak Kak MNepeBoAYMK OO/KEH BAafAeTb CNocOOHOCTbO
annpoKcMmaLmMm Npu NepeBoe C OA4HOTO A3blKa Ha APYron M3-3a Pa3HMLbI MOPSAAKA C10B B A3bIKe
nepesoa M PoOAHOM A3blke. bonee TOro, CUHXPOHHbIN NepeBos, cCHMTaeTca 0CobbIM MOAAPKOM
4yesioBeKy. BbIABNEHO, UYTO CMHXPOHHbLIM MNepeBos, TPebyeT BHMMAHMWA, XOPOLWEro BAAAEHWS
A3bIKOM, BK/OYAA COBEPLIEHHYO FPaMMaTUKy, Hernoe NpomnsHoLWeHNe U HECMETHOE KOIMYeCTBO
CNIOB OT roBOPALLEro U nepeBoAuYMKa. Kpome TOro, B cTaTbe 0OCYKAANMCb 3HAMEHATENN MEXKAY
A3bIKOM eCTOB M CUHXPOHHbIM nepesogom. Oba MOryT MCNoNb30BaTb pPyvyHOE ABWUMKEHWE W
MUMMKY 1L,

Key words: simultaneous translation, consecutive interpretation, word order, oral translation,
attention, cognitive aspects

KntoueBble CN0OBa: CUHXPOHHbIM NepeBos, NOCAeAoBaTe/bHbINM NepeBos, NOPAAOK CA0B, YCTHbIN
nepeBos, BHMMaHME, KOTHUTMBHbIE aCMEKTbI

The issue of simultaneous translation has always been actual for the people who are busy
with this profession. The profession of interpretation does not depend on education that is given
at universities or colleges or somewhere else. This is a special gift which is bestowed to person.
Hence, the professional interpreting or translation is completely based on hard self-study and gift.
There are numerous students who graduate from the specialty of translation. However, most of
them don’t work as translators or interpreters after graduation. Most of them even hate this job
because they can’t cope with hard tasks of this major. Except much practice, being a translator
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requires a deep language knowledge as a linguist. As the architect imagines the design of a building
prior to its construction, a translator or an interpreter should imagine the grammatical structure
of the language while translating something.

Interpreter should have the skills of sign language, as well. While interpreting, he/she
should pay attention lip movement, facial mimics and manual movement of the speaker. Though
sign language is usually applied for the disabled, especially who are handicapped in hearing. Sign
language is a language that uses visual-manual modality to convey meaning, instead of spoken
words. Sign languages are expressed via manual movement along with non-manual markers. Sign
languages are full-fledged natural languages with their own grammar and lexicon [4]. Sign
languages are not universal and are not mutually intelligible although there are also similarities
among different sign languages [5]. Simultaneous translation takes its some features from sign
language. From pleased facial mimic, the interpreter may guess that the speaker will say positive
things like gratitude or thankfulness, or greeting or saying good bye.

The Nuremberg trials (1945—1946) are considered to be the official birthdate of
simultaneous interpretation [2]. Simultaneous translation has some specific peculiarities that
differ from consecutive translation. The most specific feature is that synchronic interpreter should
develop the ability of approximation or prediction about what might be said in advance. This is
because some languages have different word order syntactically. For example, subject is followed
by predicate in English while the place of predicate is at the end of the sentence in the Azerbaijani
language. So if the speaker speaks in Azerbaijani he will use the predicate at the end of the
sentence and before that translator should approximate what verb might be used and should use
that verb before the speaker utters it. The translator may guess it from the context of the speech.
The translator should function as a fortune-teller. If we translate the speech vice-versa, from
English into Azerbaijani, the translation will be more convenient. Since the subject and predicate
are used one after another in English and this word order does not require any approximation. But
it does not occur in all languages. The word order is the same or similar in some languages as
French and English. Hence the simultaneous translation is considered to be relatively easier in
these languages. Oral translation shouldn’t be literal. The conveyance of 60% of total meaning to
the listener is sufficient to understand what is said. Written translation is relatively easier and
more accurate compared to oral translation. The translator does not need to have much attention
in written translation as it is required in oral interpretation. Besides, there is no need to have a
perfect pronunciation in written translation, because translator will not use his or her tongue to
pronounce the words and sentences. The translator or interpreter should own rich word stock and
excellent grammar in order to do an ideal translation. Hence, knowing the language aspects
profoundly is very crucial to produce a translation of high quality. While translating something, the
translator or interpreter should own an excellent grammar, lexicology, phonetics which are
regarded as language aspects. Sometimes, the translator may make grammatical or lexical
mistakes or even phonetic mistake in interpretation and translation. This article will reveal such
mistakes and recommend further translators and interpreters not to make such mistakes any
more.

Lexical mistakes may be considered stylistic mistakes to some extent. If you use a jargon in
your speech while translating, it can be a stylistic mistake. That word may lexically be correct while
it may not be accepted by listeners or interlocutors. So the translator had better use another word
which is appropriate to the situation.

As novel technological devices and cutting-edge teaching aids emerge, interpretation also
facilitates. At the time, the concept and special equipment needed for simultaneous
interpretation, later patented by Alan Gordon Finlay, had not been developed, so consecutive
interpretation was used [3, p.32]. The conference implies, namely, to reveal and suggest solutions
to challenges in translation process and obstacles encountered during interpretation.
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Simultaneous interpreters sit next to the people who do not understand the source language and
whisper the interpretation in their ears [1, p.41].

We had better start from translation problems, particularly working with students. Despite
the existence of fully-equipped high technologies in order to facilitate both consecutive and
simultaneous translations for students and teachers, it does not solve the cognitive issues that are
quite diverse in individuals. For a high quality translation, a translator should have a good memory
(receptor) in order to receive and retain the information in mind respectively, a strong attention
or focus on the grammatical and lexical structure of both languages, high language proficiency in
native and target languages, fluency in speech and the ability to approximate what can be told
next. All above-mentioned qualities are equally indispensable in interpretation process. In case of
absence of one of these qualities, the oral translation will be incomplete which will have a negative
impression on listeners. Written translation is relatively easier while comparing with oral
translation. Since, some of the afore-said criteria do not pertain to written translation. For
example, there is no need for fluency uttered in speech or approximation for different
grammatical structures found in word order. As obvious, word order is quite distinct in Azerbaijani
and English. Hence, the predicate is seen at the end of the sentence in Azerbaijani while it is said
after the subject of the sentence. This distinction urges the translator to have the ability to
approximate contextually what verb can be said next particularly in simultaneous translation from
Azerbaijani into English. It means that the translator should be able to predict something in
translation process which is regarded very complicated. A sharp memory to retain data is not
required in written translation while it is an integral part of oral translation. There are sometimes
long complex and compound sentences or two or more sentences told in succession which the
translator may forget to translate one or more parts in oral translation. But in written translation,
the information is in front of interpreter’s eyes and he/she does not feel need to remember the
sentences.

If there are long pauses in translation, it is not considered to be professional. Therefore,
fluency and rapidness of speech are very crucial factors in oral translation process.

Interpretation is a complicated process that very few people can do. As obvious, there are
several types of translation whose major forms are simultaneous and consecutive translations.
There is also machine translation.

Simultaneous translation requires a rigid effort, since it is much more complicated than
consecutive translation. Speaking and listening at the same time is physiologically difficult. Hence,
the interpreters are chosen talented gifts created by God.

Unlike simultaneous translation, there are some pauses in consecutive translation. The
speaker utters one or more sentences and the interpreter listens. Once the speaker’s speech is
over, the interpreter begins to interpret the message. Because of long compound and complex
sentences, the interpreter might forget some important details during the interpretation process.
Therefore, the interpreter should be very attentive while interpreting. Attention is very crucial in
interpretation process. If the interpreter is inattentive, it will have a negative impact on the whole
interpretation. There will be pauses and misinterpreted information as a result.

In any case, a successful simultaneous interpretation needs a good command of language
knowledge which is composed of perfect grammar, excellent pronunciation and a great deal of
words. But these qualities should belong both to the interpreter and the speaker.
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On 28 January 2022, the President of Uzbekistan signed a decree on the New Uzbekistan
Development Strategy for 2022-2026. Among the main areas of the country's development over
the next five years are the following: active introduction of green economy technologies in all
spheres, increasing the energy efficiency of the economy by 20%, bringing total generating
capacity to 100 billion kWh, with the share of renewable energy sources reaching 25% by 2026.
Attract investment of $120 billion, including $70 billion of foreign investment. It is planned to
increase stock market turnover from $200 million to $7 billion over five years.

Innovative financing instruments are needed for investments of this scale and green bonds
could be one such instrument. "Green bonds are currently seen as a promising instrument for debt
financing of low-carbon technology development, including renewable energy, as well as climate
risk mitigation projects (especially water-related).

Since 2013, the green bond market has experienced explosive growth, with: in 2012 they
were sold for USD 3 billion, in 2013 for USD 12 billion. - The green bond market has experienced
an explosion since 2013. - 36, in 2015. - by $46 billion, in 2019 the volume of placements will be
more than $266 billion, in 2020 - $270 billion. The Climate Bonds Initiative, an international
organisation, estimates that total green bond issuance from 2007 to 2020 reached $1.1 trillion.
Among regions, Europe ranks first in green bond issuance with $432.5 billion, followed by North
America with $237.6 billion and Asia-Pacific with $219.3 billion. [1]

"Green bonds are conventional debt instruments in which the issuer-borrower receives a
fixed amount of capital from investors and allocates it to its corporate needs, paying capital to the
investor when the bond matures and an agreed amount of interest over the life of the bond. The
only difference is the labelling, indicating that the funds from the issue are allocated to green
projects. Currently, labelling is based on international rules and procedures contained in the Green
Bond Principles and the Climate Bonds Standard adopted by international organisations, which
are non-binding.

The first voluntary climate bond standard was published in late 2011 by the CBI (Climate
Bonds Standard and Certification Scheme). Between 2012 and 2015, four more CBI industry
standards were developed and approved - for solar energy projects, low-carbon public transport
(bus rapid transit) and low-carbon buildings. It should be noted that the proposed CBI standards
do not provide a clear answer as to the differences (if any) between climate bonds and green
bonds. Consequently, in a number of countries (notably PRC) regulators and issuers tend to view
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the concept of green bonds more broadly than that of climate bonds. Therefore, these countries
have different lists of sectors and industries that are categorised as "green" from those used in
the CBI standards.

A key stimulus for the development of the green bond market has been the development
of the Green Bond Principles (GBP). They are now accepted benchmarks followed by most of the
world's green bond issuers. Compliance with the GBPs ensures investors that the issuer meets
certain standards in terms of where bond proceeds are directed, how projects are selected and
what reports are provided to investors.

In March 2015, the second edition of GBPs was published with the support of the
International Capital Markets Association (ICMA). The updated edition highlights the four
components of green bonds:

- The capital to be raised must be allocated to green projects, which must be properly described
in the documentation of the securities issue. All specified green projects must have an
environmental benefit, to be evaluated by the issuer in terms of qualitative and, if possible,
guantitative characteristics;

- investments should necessarily be assessed for compliance with the eco-principles. Issuers are
encouraged to disclose this information in the context of their priority sustainability objectives,
strategies, policies or processes and to conduct an independent external assessment to confirm
compliance of their bonds with the four key building blocks.

- funds raised by the issuer should be strictly earmarked and the proceeds of the green bond
offering should be held in a separate account, portfolio or otherwise separately accounted for by
the issuer. The method of accounting must be fixed by the issuer in the form of a separate internal
procedure related to credit and investment operations in relation to green projects

- information on their expenditure should be transparent. Issuers should collect and be prepared
to provide up-to-date information on the use of the funds, which is subject to annual updates until
the funds are fully utilised and timely updates in case of material changes. The annual report
should include a list of the projects to which the green bond funds have been allocated, as well as
a brief description of the projects, an indication of the amount of funds allocated, and the
expected impact of the projects. Compliance with the GBP is an additional confirmation for
investors, taking into account the opinion of a third party - an independent expert, that the issuer
and the project it is implementing comply with the GBP requirements [3].

"Green bonds are one part of the ESG (Environmental, Social, Governance) ideology. By
issuing green bonds, companies must meet development standards in these categories in order
to receive an excellent ESG rating. For example, Environmental Principles are indicative of caring
for the environment and minimizing damage to the environment, conserving natural resources,
which can have a positive impact on the profitability of an organization. Social principles show a
company's attitude towards its staff, partners, clients and counterparties. This includes attitudes
towards health and quality of working conditions and investments in social projects. Management
principles show the quality of company management, transparent reporting, timely payment of
salaries and bonuses, a healthy office environment, anti-corruption, and respect for investors'
rights. For investors, adherence to ESG principles is strong evidence in favour of the purchase of
such securities. Understanding this, issuers strive to implement and develop an ESG culture in
order to increase their prestige, attractiveness and attract as much investment as possible.

"Green bonds differ amongst each other primarily by formation mechanisms (direct
issuance or capitalisation of aggregated collateral assets), by issuer (sovereign, municipal,
international banking, corporate, national banking) and by the nature of the debt recourse (which
assets are recourse to and who bears the main burden of default risk on the debt obligations).

In direct issuance green bonds, a distinction can be made between plain vanilla bonds and
more complex project and yield bonds. In the early stages of the green bond market, general
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obligation bonds ("plain vanilla") are typically issued, which are diversified by issuer. They differ
from traditional bonds in that the proceeds from their issuance are earmarked to finance green
projects. However, bond payments are not linked to the results of these projects and investors do
not bear project risk.

As the green bond market develops, more sophisticated direct issue bonds - project bonds
- are beginning to be used. Project bonds are generally defined as fixed-income bonds designed
to finance part or all of the debt obligation of infrastructure projects.

For the government, it is first and foremost important to ensure the launch of the green
bond market by creating a favourable environment for all stakeholders and market participants,
balancing their economic interests. But strategically, it is even more important for the government
to coordinate the development of this market with the macroeconomic objectives of stabilising
the financial system and green growth. To help public authorities develop incentives for the green
bond market, the United Nations Environment Programme has also produced a Green Bond
Guide, which, as S. Kidney, chairman of the Climate Bond Initiative's board of trustees, has noted,
will help them implement national contributions to global climate action. This document specifies
public policy instruments and provides recommendations for the development of public support
measures.

There is a significant arsenal of public support tools for the development of green bond
markets around the world, with the specific choices made by countries depending on their
adopted policies for greening their economies and finances.

And to conclude, green bonds are a new future-oriented instrument for Uzbekistan, which
through the financing of environmental, energy efficiency and low-carbon projects underlines
policies aimed at long-term and sustainable development, successfully expanding the range of
assets available to borrowers and attracting new investors. Uzbekistan is interested in further
developing the green finance market. In order to fully shape and develop the green finance
market, a regulatory framework for the valuation of green projects, a system of verification and
certification of green bonds and other financial instruments will need to be developed.

As global experience shows, no country can launch its green finance system without the
involvement of the financial regulator. The Central Bank of Uzbekistan can mobilise and support
financial institutions to develop and agree on voluntary principles for green bonds, environmental
and social risk management or general principles for green bank finance.

Resources:

1. Moskovskaya-birzha-2011-—2022.-https//bondguide.moex.com/articles/bond-
preparationprocess/42.-(elektronnyj-resurs)

2. Chto-takoe-«zeljonyex»-obligacii-4.-bum-na-mirovom-rynke-(elektronnyj-resurs)-
https//trends.rbc.ru/trends/green/60ddcae59a79476590c44ef6

3. «Koncepciya-organizacii-v-rossii--metodologicheskoj-sistemy-po-razvitiyu-«zeljonykh»-
finansovykh-instrumentov-i-proektov-otvetstvennogo-investirovaniya»-ekspertnyj-sovet-po-
rynku-dolgosrochnykh-investicij-pri-banke-rossii-rabochaya-gruppa-po-voprosam-
otvetstvennogo-finansirovaniya-(esgfinance)-moskva-2019-(otkrytyj-dostup)

4. Otchet-o-nauchnoissledovatelskoj-rabote-«zeljonoex»-finansirovanie-kak-mekhanizm-
finansovoj-podderzhki-investicionnoj-deyatelnosti-v-celyakh-obespecheniya-sbalansirovannogo-
i-ustojchivogo-rosta-vozmozhnosti-dlya-rossii»--(zaklyuchitelnyj-ministerstvo-finansov-rf-
«nauchnoissledovatelskij-finansovyjcentr»(nifi)-
file///c/users/asus/documents/d09ed182d187d0b5d18220d09cd0a420d0a0d0a420d0b7d0b5d0
bbd0b5d0bdd0bed0b520d184d0b8d0bdd0b0d0bdd181d0b8d180d0bed0b2d0b0d0bddOb8d0b
520d0bad0b0d0ba20d0bcdOb5d185d0b0d0bdd0Ob8d0Obc.pdf
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ROppPEeKTHbIe Cy*KeHMA 1 PaCLUMpPEHUA
onepatopa Lltypma —Jlnysmnna s
VYC/IOBUAX ANCCUNATUBHOCTU

3apyet 3akapueBa
3anaaHo-KasaxcraHckmin yHuBepcuteT uMenn M. YtemuncoBa

A6cTpaKkT. B gaHHOM cTaTbe OMMCbIBaEM MaKCMMaNbHble AMCCUNATUBHbIE KOPPEKTHble
CyKeHua  (pacCluMpeHusa) MaKCMManbHOTrO  (MMHMMaNbHOTO) onepatopa, MNOPOMKAEHHOrO
onepaTtopom LUTypma-/InyBunana, Koraa MMHMMaAbHbIM onepaTop He 06sa3aTeIbHO CUMMETPUYEH.
[loKa3aHo, YTO OHM WMMEIOT CUCTEMbI CODCTBEHHbIX BEKTOPOB M aCCOLMMPOBAHHbLIX BEKTOPOB,
obpasytoumx 6asnc Pucca co ckobkamu. NoKasaHo, YTO AMCCMNATUBHO KOPPEKTHbIE OrpaHMYeHns
MaKCMMa/ibHOro onepaTopa He 00s3aTeNbHO ABAAKTCA  PACWMPEHUAMM  MUHUMATBHOTO
onepaTopa.

Kntouesble cnosa. MaKcMManbHbIM (MMHMMAbHBIN) OnepaTop, KOPPEKTHOE paclinpeHmne
(cy»eHune) MMHMaManbHOro (MakcMmasibHOro) onepatopa, onepatop LUTypm —/inysunns.

BBEAEHVE

MprBeaem HekoTopble onpeaeneHuna, obo3HaYeHUa U TeEPMUHONOTUIO. B rmabbepToBom
npocTpaHcTBe H paccMoTpum NnHENHbIM onepaTop L ¢ obnacTtbio onpeaeneqma D(L) u obnacTbio
3HavyeHut R(L). Aapom onepaTopa L Ha3bIBAETCS MHOMKECTBO

Ker L={f € D(L) : Lf = 0}

Onpegenenne 1. Onepatop L HasbiBaeTcs cykeHvem onepatopa Li, a L1 HasbiBaeTca
pacwupeHnem onepaTopa L, cokpauleHHo L C L1, ecan:

1) D(L) € D(La),
2) Lf = L1 f pna Bcex f us D(L).

Onpegenenue 2. JIMHEWNHbIM 3aMKHYTbIK onepaTtop Lo B runbbepTtoBOM npocTpaHcTBe H
Ha3blBAETCA MMHUMAa/IbHbIM, €C/IM CYLLLECTBYET OrpaHnYeHHbIN 06paTHbI onepatop Lot Ha R(Lo) u
R(Lo), # H.

Onpegenenune 3. /InHeNHbIM 3aMKHYTbIM onepatop L B runsbeptoBom npocTpaHctee H
Ha3blBaeTcA MmakckMmabHbim, ecan R (L) = H n Ker L {0}.

Onpegenenune 4. J/IMHENHbIK 3aMKHYTbIA onepaTop L B rmabbepToBom npocTpaHcTee H
Ha3blBAETCA KOPPEKTHbIM, €CAM CYLLeCTBYeT OrpaHuMuYeHHbl obpaTHbii  onepaTop L1,
onpeaeneHHbI Ha Bcem H.

OnpegeneHune 5. KoppeKTHbili onepaTtop L B runbbepTtoBOM npocTpaHcTBe H ABnseTca

KOPPEKTHbIM  pacliMpeHremM  MWHMManbHOro onepatopa Lo (KOPPEKTHbIM  CysKeHuem
MaKcumanbHoro onepatopa L), ecimlo € L (L € L).
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OnpepeneHune 6. KoppeKTHbIM onepaTtop L B rmabbepToBOomM npocTpaHcTBe H ABnseTca
FPAHMYHO-KOPPEKTHBIM  PacWUMPEHMEM  MUHUMMANbHOTO  onepatopa Lo  OTHOCUMTENBHO
MaKcUmanbHoro onepatop L ecnm L 04HOBPEMEHHO ABMAETCA KOPPEKTHbIM  CyKeHWem
MaKCcMMasbHOro onepatopa L 1 KoppeKkTHoe paclumpeHie M1HUManbHOro onepaTtopa Lo, To ecTb
LcLcl.[2]

Myctb L — MaKcuManbHbIi IMHEHBIN onepaTop B rmab6epToBOM NpocTpaHcTse H, nycTs
L — nioboe M3BeCTHOe KoppekTHoe cyskeHue L, u nyctb K — npou3BOAbHbLIA NMHEMHbIN

OrpaHWYeHHbIM B H onepaTtop, yA0BAETBOPAOLWMIA CAeayoemy YCA0BUIO:

R(K) € Ker L
Toraa onepatop Ly onpeaensetca no dopmyne

Lt f = LM +Kf (1)

OMUCbIBAET ONepaTopbl, 06PaTHbIE KO BCEM BO3MOXHbBIM KOPPEKTHbIM OrpaHuuernam Ly Ha L, . e.
Ly C ﬁ
MycTb Lo — MWHMMaNbHLIM onepaTop B rmMabbepToBOM NpocTpaHcTBe H, nyctb L —
Noboe N3BEeCTHOE KOPPEKTHOE paclumpeHne Lo, n nycTb K — IMHENHBIN OrpaHUYEHHbIM onepaTop
B H, yaoBneTBOpAOWMIA yCNOBUAM
a) R(Lo) € Ker K,
b) Ker (L™ + K) = {0},
TO onepaTop L;lonpeaenﬂeTCH dopmynoit (1), onucbiBaeT onepaTopbl, 0bpaTHble KO BCeEM
BO3MOXHbIM KOPPEKTHbIM pPacMpeHmnaAmM Lk MMHMMaNbHOro onepaTopa Lo.
MycTb L — Nio6oe U3BECTHOE rPaHNYHO-KOPPEKTHOe paclumpenue Lo, T. e. Lo € L c L.
Hannume xoTs Obl 04HOTO KOPPEKTHOTO paclimpeHue L 6bin10 AoKasaHo Buiimkom B [1]. MycTb K —
JIMHENHbIN orpaHnYeHHbIn (8 H) onepaTtop, yA40BAETBOPAIOLWNI YCIOBUAM
a) R(Lo) € Ker K,
6) R(K) c Ker L,
TO onepaTop L;lonpegenﬂelv\mﬁ dopmynoit (1), onucbiBaeT onepaTopbl, 0bpaTHbIE KO
BCEM BO3MOKHbIM rPaHUYHbIM KOPPEKTHbIM paclumMpeHmnam Lk 13 Lo.
Ecam Lo 1 Mo — MUHMManbHble onepaTtopbl C NAOTHbIMM 0b6aacTAMKM onpeaeneHns B
rMnbbepToBOM NPOCTPaHCTBE H 1 cBA3aHHble Mexay cOHBOoM NO COOTHOLWEHMIO

(Lou, V) = (u, Mov), ana scex u € D(Lo), ansa scex v € D(Mo)
toraa L= M u M = L}, makcumanbHble onepatopsbl Takue, uto Lo € L Mg € M.
[ycTb L — HEKOTOpOe KOPPEKTHOE CyXKeHMe MaKCMMalbHOro onepaTtopa L. Torga

onepaTopbl, 06paTHbIE KO BCEM KOPPEKTHbLIM cy*eHusam Lx L onucbiBatoTca dopmynon (1).

Y1BepaeHue 1. O6nactb NpaBUAbLHOTO OrpaHMyeHuns Ly n1oTHa B H Toraa v TonbKo Toraa,
Korga

D(L*) N Ker(l + K*L* ) = {0}.

3aMeTMM, 4YTO CYLLECTBYET KOPPEKTHOe orpaHudeHue Lx, 06/1acTb KOTOPOro He naoTHa B H,
HecmoTps Ha To, 4yTO obnacTb 3HaYeHu R(Lk) = H.
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YtBepxaeHue 2.  OyeBnAHO, 4TO Ntoboe KoppekTHoe paclimpeHme M1 MUHMMANbHOTO
onepaTtopa Mo ABAAETCA CONPANKEHHbBIM K HEKOTOPOMY KOPPEKTHOMY CyxeHMto L1 Ha L ¢ nnoTHOI
obnacTblo onpeaeneHna. M HaobopoT, noboe KoppekTHoe orpaHuueHne Li Ha Lc naoTHo
061acTblo onpeaeneHna ABNAETCA COMNPAXKEHHbIM K HEKOTOPOMY KOPPEKTHOMY paclumpeHnto M1
MUHUMaNbHOro onepatopa Mo.[3]

Onpegenenue 7. JlInHelHbln onepaTop Agc obnacTbto onpeaenerHma D(Ao) B H HasbiBaeTcA
ANCCUMATUBHbBIM, €C/TN

Jm(Aof, f) =2 0 pns noboit f € D(A),

N aKKPETUBHbIN, eC/N
Re(Aof, f) 2 0 pna noboit f € D(Ao).

Kaxaplh  AnccMnaTMBHBLIA  OnepaTop AO0MNyCKaeT pacliMpeHre [0 MaKCMManabHOro
AMCCUNATUBHOIO onepaTtopa. M3BecTHO, YTo ecam A — AMccUnaTMBHLINM onepaTtop, To —A T —-A"
ABNAIOTCA AMCCUNATUBHBLIMU. ECAM A — aKKpeTuBHbIN onepatop, To A L n A © Takke byaeT
aKKpPETUBHbIM. PacCMOTPMM OHO NPOCTOE YyTBEPKAEeHWNE B YA0OHON GOPMYIMPOBKE.

Y1epaeHue 3. NycTb L — camoconparKeHHOe KOPPEKTHOE pacCLMpPeHNe CUMMETPUYHOTO
MMWHMMaNbHOro onepaTopa Lo. Toraa KoOppeKkTHOoe CyXeHne Lk MakCcMmaabHOro onepartopa L (L=
L) MakcMManbHO AMCCUNATMBHbBI TOFAA M TOMIbKO TOrAa, Koraa onepatop K u3 npeacrtasnexuve (1)
ayceunaTtueHo Ha Ker L

MHorvne paboTbl MOCBALLEHbI M3YYEHUIO MAKCMMANbHbBIX AMCCUMNATMBHbLIX PaCLUMPEHMH
CMMMETPUYHOIO MMHUMANbHOTO onepatopa. B 3tom cnayyae B cuay yTBepAeHua 3
AVCCUNaTUBHbBIE PACLUMPEHUA BYAyT 3aKM0UYEHbl MEXIY MUHUMANbHbIM Lo 1 MakcmanbHbim L (L
=Ljy) onepaTtopamu. na anddepeHLManbHbIX ONepaTopoB 3TO TO/IbKO KpaeBsble 3a4ayn. B aTom
Cny4yae AMCCUNATMBHOCTb onepaTopa 3aBUCUT TOIbKO OT KOIPPUUMEHTOB rPaHMYHbBIX YCIOBUIA.
Ecnv  OTKasaTbCA OT CUMMETPUM  MUHMMANbHOTrO onepatopa Lo, TO AMCCMNATUMBHOCTb
MWHMMaNAbHOrO  onepaTtopa Lo ABNAETCA  HeobXoAMMbIM  YCNOBMEM  CyLLECTBOBAHMA
AMCCUNATUBHOIO pacWwupeHna. B aTom cayvae AMCCMNATUBHOCTb KOPPEKTHBIX OrPaHUYeHU U
PaCWMPEHWNI 3aBUCUT TaKKe OT KoadPuumeHToB anddepeHLManbHOro ypaBHEHMA.

HacTtoAwana ctaTtbd MNOCBALLEHA W3YYEHWMIO AMCCMNATMBHBLIX KOPPEKTHbIX PaCLUMpeHuni
ANCCMNATUBHOIO MMHUMaNbHOTrO onepaTopa Lo, T. €. MUHMMaNbHBIA onepaTop He 0b6A3aTesNbHO
CMMMeTpUYeH. PaccmoTpeHme KOPPEKTHbIX PacClUMpeHnid OnpaBAaHO YTO OHM aBTOMATUYECKM
ABNAOTCA  MAKCMMaNlbHbIMW  AUCCUMNATUBHBIMKM B CWAY TOro, 4to ob6nacTb onpeaeneHune
KOPPEKTHbIX ONepaTopoB eCTb BCA NPOCTPaHCTBa H. B aTom cnyydae mbl noslydaem amMccmnaTmBHbIe
KOPPEeKTHble pacluMpeHma, KOTopble He 06A3aTeNbHO ABNAKOTCA OrPaHUYEHMAMMN MAKCMMANbHOTO
onepatopa L. ¥ HaobopoT, AuCCMMATUBHblE KOPPEKTHble OrpaHMYeHus, He 06A3aTebHO
ABNAOLLMECA pacLUMPEHNAMU MUHUMANBHOTO onepaTop Lo.

OCHOBHAA YACTb

MycTb Lo — MUHUManbHbIM OnepaTop, NOPOXKAEHHbIN onepaTopom LLUTypma-/nysunna 8
L2(0, 1)

I{y) = -y" + alx)y,

roe d(x) — komnnekcHas ¢yHKUMA M3 L (0, 1). AcHO, 4TO MWHMManNbHLIKM onepaTop Mo
nopoxaaetcs AnddepeHUmanbim ypaBHEHMEM
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1* (v) = =v” + g(x)v.

Toraa Mgy =L n Ly =M — makcumanbHble onepatopbl M Lo €L, Mg € M. B kayecTse
OUKCMPOBAHHOTO  FPAHMYHOTO KOPPEKTHOTO — paclUMpeHWs Mbl  BO3bMeM onepatop Lo,
COOTBETCTBYIOLLUMI 3aaa4e [Anpuxne, T.e.

D(Lo) = {y € W5 (0, 1) : y(0) = y(1) = 0}.
ACHO, YTO

D(Lo) = \;VZZ(O, 1) n D(L) = {y € (0, 1) : I(y) € L2(0, 1)}

Ecnm wa(x) n wa(x) — ABa NMHENHO HE3aBUCUMbIX KOPHE 04HOPOAHOrO ypaBHeHua I(y) =
0, ana kotopbix W1(0) =1, w2(0) =0, w1(1) =01 w2(1) =1, To No popmyne (1) onepaTopbl, 0bpaTHbIE
KO BCEM KOPPEKTHbIM OrpaHuyernam L Ha L, umetoT sua;

y=Ld = 0ot F+wilx) [ (O (0dt + w,(x) [ (BT, (Bdt,

ona scex f € 1»(0, 1), rae 01 M 02 — Npom3sBosibHaA Napa L2(0, 1). Toraa KoppeKTHbIM onepaTop Lk
COOTBETCTBYET CAeAytollas 3aja4a:

Ly = —y" + q(x)y = f anascexf € L,(0,1),

D(Ly) = {y e D(D): y(0) = f [—y" + q(®y] 5, (Dt
y(1) = fo [~y + q(®y]5,®dg

3ameTum, uTo ecam (g(x) — q(x))/i = 0 B L=(0, 1), To onepatopbl Lo Lo AMCCHNATUBHBI.

Teopema 1. Mycts L —  makcuManbHbIi  OnepaTop,  COOTBETCTBYIOLLMIA
anbdepeHumnansHomy onepaTopy l(y) n onepatop Lk cooTBeTcTBylOWEe 3ada4e (3) ABnAeTcs ee
KOPPEKTHbIM orpaHuyeHnem. Ecam o1(x), oa2(x) —cnektpsl 3 W2 (0, 1) 1 BbINONHAIOTCA Caeaytouime
ycnosusa:[4]

01'(1)=0,(0)= 065'(0)= 062'(1)=0, 02(0) =G1(1),

@-T10) ;  %(M)-T(1)

1 1

21
909969, [ 1157 + a5 1> + |53 + q(x)5z|2]dx

TO onepatop Lk ABNAETCA MaKCMMaNbHbIM AMCCUNATUBHbIM.
JlokazaTenscTso. M3 ycnosua Teopemsl 4 umeem

2Jm(Lcy,y) = - i((Lcy,y) = (v, Lky))
- 'i[fol(—y” +q(xX)y)ydx — fol y(=y" + q(x))_’)dX]
- -i[_}"(l))_l(l) +y'(0)y(0) + y(1)y'(1) —y(0)y'(0) + fol(q(X) -
q(x)lyl?dx|
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= [y @ f 7+ AP0 dx +y'(0) [ (-5 + GEF)0y (Kdx +

(1) [ (—y" + a®)y)5, (x)dx — 7(0) [, (—y" + q()y)5; (x)dx +
f; @) = ae)lyl2dx]

= -i[ly WPoy (1) + 1y (0)[265(0) — Iy’ (DI%5,(1) — Iy’ (0)1%5,(0) — y'(1) J, (—oF +
1(0)0,)7dx +y'(0) [} (=0} + q(x)oy)ydx +y'(1) [, (G5 + q(x)T)ydx —y'(0) [, (-7 +
q(05,)ydx]+ [, IO jy2ay = |y'(1)]2 222Dy |y 2 2O 4 (1y7(1) +
[5(=8% + a()5,)ydx iy’ (1) + [ (=55 + (x)57)ydx) : ' () -
|1 (=55 + 005, x| + [ 9000 jyj2gy

2ly/ (D) 2252 - 1] + ly (0P [ - 1
+(iy' (1) + [} (=5% + q()5)ydx iy’ (1) +
[y (=% +q()5,)ydx)
+{(—iy'(0) + [} (=57 + q()5y)ydx, =iy’ (0) +
[y (=} +q(9)5;)ydx)
+fy [2552 — [1=57 + a5 | - [1-55 +
95| ] Iyldx > 0

Takum 0bpasom, Teopema 4 foKasaHa.
Toraa 3apaya (3), COOTBETCTBYHOLLAA MAKCMMaAbHOMY AMCCUMNATUBHOMY KOPPEKTHOMY
orpaHuyeHuto Lg, npeobpasyeTcs K Buay

Ly=-y"+qx)y=f anascexfe L,(0,1),
D(Ly) = {y € D(L):y(0) +5;(Dy'(1) = 51 (0)y' (0) — [, (5% +q(x)51)ydx = 0
y(1) +5,(1)y'(0) — 5,(0)y’(0) — L )ydx = 0}

rae 01,0, € WF(0,1), (61(0) —51(0))/i = 1, (02(1) —5,(1))/i= 1, 02(0) = 5(1), 01(0)
= 01(1) = 02(0) =02(1)

(X) —q(x —rn — —rr —
qfq() > ||—cy1 + q(x)c51||2 + ||—02 + q(X)02||2.

Cnepcteune 1. Cuctema cobCTBEHHbIX GYHKUMIA M NPUCOeAMHEHHbIX OYHKLMIA
OMCCUNATUBHBIX KOPPEKTHbIX OrpaHuyeHuit Lk, cooTBeTcTBytolas 3adade (4), obpasyeT 6a3unc
Pucca co ckobkamu B L2(0,1).[5]
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Takvm 0H6pa3om, Mbl HE OTPAHMYMBAEM KNACC MaKCUMa bHbIX AMCCUNATUBHbIX KOPPEKTHbIX
orpaHuyeHnit. MpuHaaNeKHOCTb anemeHToB o1(x) 1 o2(x) rpynne W2 (0,1) Heobxoanma ana
[NCCUNATUBHOCTM KOPPEKTHbIX OrPaHUYeHNI 1 paclumpeHnit onepatopa LWTypma-/nysunns.
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The thermoelectric material based on the SiGe alloy has been used for several decades as the
main element of TEG in space flights [1]. Recently, UTEGs have also been created on the basis of
SiGe [2]. This thermoelectric is characterized by high efficiency (i.e. ZT~1) [3].

The electronic quality factor (Be) and universal electrical conductivity (¢') are important
characteristics of thermoelectric materials [4]. In particular, Be performs scaling of
thermoelectric quantities.

In this work, the temperature dependences of the electronic quality factor and the universal
electrical conductivity of p-type Sio.7 Geo s, as well as the dependences of the Seebeck coefficient
(S) on the specific electrical conductivity (o) and o', are studied.

In the experiments, we used samples in the form of rectangular parallelepipeds with
dimensions of 10x10x20 mm, prepared by hot pressing of powders obtained from zone-melted
ingots. For p-type conductivity, phosphorus was used as a dopant. The concentration of charge
carriers was 2 and 3.2:10%° m. The study was carried out at 30-1150°C (the upper limit was
limited by the melting point of the alloy). The measurement error of S was 3%, and of specific
resistivity p(=07!) 5%. Thermal conductivity coefficients (x) were also measured with an error of
no more than 7%.

The electronic quality factor is related to the power factor (0S?) by the expression Be =05?/Bs,

Srexp(S,—2) 3.29 ] and
1+exp[-5(5—1)] = 1+exp[5(5,—D1)
Sr=(qe/ks )S is reduced Seebeck coefficient [4] (ge-elementary charge, ks-Boltzmann's constant).

For an ideal thermoelectric, the electron quality factor does not depend on temperature, and
any deviation indicates the presence of additional effects (Fig.1) [4, 5] (*). These effects are also
manifested in Sio.7 Geos.

where the dimensionless value (scaled power factor) Bs = Sr[
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Ideally converged bands
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scattering

T (K)
Fig.1. Schematic illustration of dependence Be - T from [4].

Universal electrical conductivity is given by 6'=(qge/ks )?(0/Be ), i.e. scaling of the specific
conductivity occurs.

Consider the dependence S-o in Sip7 Gegs. It turned out that it can be determined in a very
simple way, without resorting to the Pisarenko formula [6] - a study of the dependence 65%-S
showed their rectilinearity: 0S?=kS + b. The numerical values of the constants were: k=0.075,
b=6.9-10"° for n=2-10%°m3 and k=0.1, b=5-10° for n=3.2-10%® m=. From the last equation we get:

k K2 o]
S:Z-I_ [(z) +;] . (1)
For dependence S-¢' we will have:
7 _k 15 ( k) g b 12
S=673-10" -+ [4.53 110 (=) +135-10 —,] . 2)
Beo Bgo Bgo'

The dependences S-0 and S-c¢' calculated by equations (1) and (2) are in good agreement with
the experimental data.
Conclusion
In the Sio7Geo 3 alloy of p-type conductivity, the temperature dependences of the electronic
quality factor and universal electrical conductivity, as well as the dependences of the Seebeck

coefficient on o and o', were studied. Based on the measured S, x and o values, the ZT values
were up to 0.6 for n=2-10°m3 (optimal concentration) and 0.34 for n=3.2-10%° m .

Footnote below(*)
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A rigorous definition of the electronic quality factor is given by the expression By =

2
hNyG [k . . L . .
3n2r\:1*|£2 (—B) , where his Planck's constant, Cj is a combination of elastic constants, £ is the

Ge
deformation potential coefficient , m* - electron rest mass, Ny - band degeneracy.
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TPaHCHOPMaALLMM 0BPa30BaTENbHOM
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PhD aoktopaHT kadeapbl NOAUTONOMMM EBPA3MIMCKOrO HALMOHANBHOTO YHMBEPCUTETA MMEHM
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AHHOTauUuA

B ctaTbe npuBeaéH aHaaM3 npobnem, C KOTOPbIMW Ka3axCTaHCKOMY 06pa3oBaHMio
MPULNOCL CTONIKHYTbCA MPW Nepexoae Ha OHMANH-0DOYYEeHWE, M IKCTPEHHbIX Mep, MPUHATLIX
rocyaapcTBom n bBusHec-cpeaon Ana Ux peLleHums.

Kntouesble cnoBa: KasaxctaH; umdposmnsauma obpasoBaHma; NaHAEMUA; ANCTAHLUMOHHOE
obyyeHue; undpoBan rpamMoTHOCTb.

16 mapta 2020 roga B CTpaHe BBe/IM 4pe3BblYaliHOE TMONOXMEeHMe B CBA3N C
pacnpocTpaHeHMeM KOpOHaBupyca. B KasaxcTaHe KOPOHaBMPYCHblIE OrpPaHUYeHUA 3aTPOHYAM
LWKOAbI CUAbHee, Yem B Apyrux cTpaHax UA, EASC, a TaK»Ke HEKOTOPbIX CTpaHax EBponebl. LLUKOAbI B
PK Obian 3akpbiTbl Ha 11 mecaueB v 3 Hegenu. [loaTanHO 4acTb YYEHMKOB (HayanbHble U
BbIMYCKHbIE K/acCbl) NepeLlia Ha OHalH- U KOMBUHMPOBaAHHOE 0by4yeHKe.

MNaHoemuns B Mepsyto odepeb BbiABMIA NpPobiemy MOAKMOYEHUS WKOA K UHTepHeTy,
ocobeHHO B pernoHax KasaxctaHa. [ns peuweHus atoro Bonpoca HOHUCE®D 6bino npuHATO
pelleHMe o peanusauum rnobanbHOM MHUUMATMBLI GIGA, Lenb KOTOPOW — MOAKNKYUTL K
NHTepHETY Kaxkayto WKoay B mupe. MUHUCTEPCTBO UMbpoBoro passntna KasaxcraHa, FOHUCED u
MeKayHapoaHbIM CcOo3 anekTpocsaAsn 22 maa 2021 ropa noanucann memopaHaym. Lenb
COBMECTHOM rnob6anbHOM MHULMATMBLI - COKpallleHMe LUMPPOBOro paspbiBa mMexay ropoaom w
cenom B chepe obpasoBaHuUs.

CnenyeTt OTMETUTb, YTO A0 NaHAeMnn LmbpoBmnsalmein obpa3oBaHMA Ha Hay4YHOM OCHOBE
3aHMMaNUCb BCero Tpu By3a — WMHHOBAUMOHHbLIA EBpPasniickuii yHuBepcuTeT, EBpasuiickmi
HALMOHANbHbIN yHMBEPCUTET UM. TYMMAEBA M ANMATMHCKMIA TEXHONOTMYECKUIA YHUBEPCUTET,
NPUHUMatOLLME y4yacTMe B MacCliTabHOM eBpasMiMcKoM npoekTe «MoaepHuU3auma BbiCLWIEro
obpasoBaHuA B LleHTpanbHOW A3nKM C MPUMEHeHNeM HOBbIX TexHonorMny (HiEdTec) nporpammei
Erasmus+.

C 2017 MHOTMe Kas3axCTaHCKMe LWKO/bl MOAKMOUYNANCE K LUMbpPOBbIM 06pa3oBaTeIbHbIM
pecypcam (LLOP), B 6a3y koTopbix Bowan 40 000 BUAELO- U MHTEPAKTMBHbIX YPOKOB. YUYMTbIBAA, YTO
Ha TOT MOMEHT He BCe LWKOAbl bblan obecneyeHbl AocTynom K WHTepHeTy, To LIOP 6biau
pasMeLlleHbl Ha CneumanbHbIX CepBepax LWKO/A. TOM cambix NMOCEL@eMbIX M MPOCMATPMBAEMbIX
YPOKOB BKAOYanAM B cebAa A3bIKOBble M TexHMYeckne npeameTbl. Euwle Ao nepexoga Ha
ANCTAaHUMOHHBLIM dopmaTt obydeHma B KasaxcTaHe aKTMBHO 0OCy»K4a/sicA BOMPOC nepexona Ha
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9/1eKTPOHHble y4ebHUKKM, Bnarofaps Yemy MOXKHO OblN0 pelnTb BOMPOC TAMKE/bIX PHOK3AKOB.
MaHAeMMna yCKopuaa npouecc, No nopyyeHuto npe3maeHTa B KasaxctaHe 6bln cdopmmpoBaH
3NEeKTPOHHbIM KaTanor, BrAo4Yalowmii bonee 12 TbicAY BUAEOYpoOKOB, Honee 3,8 ThicAYM
y4ebHMKoB. OupndpoBaHHble yuebHUKM Bblan pa3melleHbl Ha caiTe MOH.

Tak:ke B KasaxcTaHe 6bin 3anylleH npoekT «LubpoBoe obpasoBaHMe», LEbio KOTOPOro
ABNAETCA NOBbIWeEHNE LMOPOBOA FPAaMOTHOCTM HACeneHua CTpaHbl. B pesynbtate peanvsaumu
npoekTa K 2025 roay ypoBeHb LMPPOBOM rPamMOTHOCTU HACeIEHMA [0KEH COCTaBUTb HE MeHee
87%. MUP 6bln10 NOpy4yeHO aKTyannM3MpoBaTb KOMMIEKC MEPONpPUATUIA  TOCNPOrpaMmbl
«Umdposoit KazaxcTaH» M COBMECTHO C onepaTopamm cBasn obecnedyntb 6e3MMUTHBIN J0CTyN K
oTeyecTBeHHbIM LIOP.

B Hayane nepexoga Ha AMCTAHUMOHHOe o0bpasoBaHMe B LWKOMAx, Oblna BbiABAEHA
npobnema oTcyTCTBMA 00OOPYAOBaHUSA AN OCYLIECTBAEHUS OHAAMH—OOy4YeHWs Ha Aomy, Y
HEKOTOpbIX AeTel He OblNo HOyTOYKOB, KOMMbIOTEPOB M NAaHWeTOB. B cBA3M C 3TMm And
rocy4apCTBEHHbIX WKOA B CPOYHOM MOPAAKE HavaNM 3aKynaTb HOYTOYKM M nnaHweTbl. Ho B
OTAeNbHbIX permoHax obHapyxmnnacb npobnema ¢ Ka4ecTBOM 3aKymnaeHHOro obopyaoBaHMA, YT
BbI3Ba/I0 HEOBO/NILCTBO POAUTENEN LIKONbHUKOB. MUHUCTP 06pa3oBaHMA M34an MNpuKas o
MMHMMaNbHbIX TpeboBaHMAX K KOMMbOTEPAM, KOTOPbIE 3aKyMarTCcA rocyvperkaeHnamu. Tak
Bnepsble B KazaxcTaHe OblIM HOPMATMBHO 3aKpenieHbl TexHMYeckne TpeboBaHua K UMPpoBomy
yyebHOMY 060OpYyA0BaHUIO.

Ha pacwuperHon konnermn MOH PK, paccmoTpesluel Bonpoc o6 M3meHeHusx B chepe
06pa3oBaHMA M MUTOrax AeATesNbHOCTM MUHMCTepcTBa 3a 2020 roa, COTPYAHWKM MMHUCTEPCTBA
3aABMIM, 4TO B KasaxcTaHe BHeApeH 3NEKTPOHHbIM cepTuduKkaT EAMHOrO HauMOHaNbHOro
TECTMPOBAHUA M 3NEKTPOHHOE CBUAETENbCTBO O NPEAOCTaBAEHWW rpaHTa. TecTMpoBaHWe AA
NOCTYNNeHWA B BYy3bl, NpMem B MarucTpatypy u PhD-goKTOpaHTypy TaKkxe nepewno B
3N1EeKTPOHHbIN hopmar.

Bo Bpema naHaemun B KaszaxcTaHe OpraHM30BaHO AMCTaHUMOHHOe obyyeHue ana 76%
WKoAbHMKOB M 100% CTyAeHTOB KOAnedKeln 1 yHuBepcuteTos. CneayeT OTMETUTb, UTO B LUKONAX
TaKKe paboTanu AeXypHble KNacCbl, B KOTOPbIX MO XeAaHUo poauTenei et y4namcb B obnaiH
dopmare.

LndpoBunzauma obpa3oBaHMsa B 3HAYMTENbHOM Mepe MOBAMSAA HAa OpraHM3auMOHHbIe
MOMEHTbI, CBfi3aHHble C 0Opa3oBaTe/bHOM Chepol - 3TO OHNaNH-oYepean B AETCKUE Ccadbl,
3a4MCNeHre B LKObI, KONNeOXKM M BbiCLUMe yyebHble 3aBeAeHnA. B ropoae AnmaTbl 31eKTPOHHanA
o4yepeb B AeTCKMe cafpbl Ha canTe balabaqgsha.open-almaty.kz pabotaetc 2018 roaa, B naHAEMMIO
CMCTEMY Ha4yan M UCMONb30BaTb M B Apyrix pernoHax. B 2020 roay 6bian pa3paboTaHbl M NPUHATDI
MpaBuNa OKasaHMA rOCYAapPCTBEHHbIX yCAyr B cdepe AOWKONAbHOrO 0bpas3oBaHMsA, ycayra no
BblJa4e HamnpaB/ieHUA B AOWKOJbHbIE YYPEXAEHNA aBTOMATU3MPOBAHA BO BCEX PErMoHax, YTo
MO3BO/INIO UCKHOYUTL KOPPYMLUMOHHbIE PUCKM.

CornacHo cBegeHMAM «HaUMOHANbHOTO AO0KN3aAa O COCTOAHMW WM PA3BUTUU CUCTEMDI
obpasoBaHMa PK», noarotoBneHHbiMm WHbOpMaUMOHHO-aHanUTMYeckum LeHTpom MOH PK,
rNaBHbIM MHCTPYMEHTOM ANCTAaHUMOHHOrO 0byyYeHmA BO BpemMaA NaHAeMun CTann cMapTdoHbl. o
pe3ynbTaTam onpoca B IV yetsept 2019-2020 yuebHoro roaa 92% obyyatowmxcs MCNoab30BaM
CMapTdOH B KaYecTBe MHCTPyMeHTa And obyyeHnsa. HecmoTps Ha yaA06CTBO NOAKNOYEHNA Yepes
cMapThOH, AaHHOE YCTPOMCTBO He ABAAETCA CamMbiM 3PPEKTUMBHbIM B 0OydeHUn. [na yyebHbIx
LLener B OCHOBHOM MCNob30Banca mecceHaxep WhatsApp, KOTopbIM NO3BOAAA NOAKNOYATHCA K
BMAeOKOoHbepeHUn be3 3aTpaTbl bo/bluero obbema TpadmKa, TOrAa Kak 3T TPYAHOCTU BblIn Npu
NOAKNOYEHNM Yepes NPUAoKeHne Zoom.

B noKknaze Takke cOObLWAEeTcA, YTO HECMOTPA Ha HaMYMe KOMMbOTEPOB M HOYTOYKOB Y
NONIOBMHbI ONPOLWEHHbIX, HE BCE MOT/M NOAb30BaTLCA LMPPOBLIMK YCTPOMCTBaMK BecnpepbiBHO.
B IV yetBeptn 2019-2020 y4yebHoro roga TonbKo 54,1% obydatowmxca OTMETUAU Haamdume
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[OMaLHero KomnbtoTepa MAM HoyTbyKa, 12,5% Obln NpenocTaBneH WKOAbHbLIA NaaHweT. B |
yeTtBepTn 2020-2021 y4ebHoro roga, HECMOTPA Ha NPeAoCTaBAeHME KOMMNbIOTEPOB/HOYTOYKOB 1
NNAHWeTOB OT WKOAbI, A0NA obyyatowmxca, Bnagetowmx 4aHHbIMU ULMPPOBLIMM YCTPOMCTBAMMY,
yBe/InYMAachb ToNbKo Ha 1,8% n 1,2% cooTBeTcTBEHHO. 57,2% M3 Tex, y KOro ecTb KOMMbHOTEP,
OTMETUNM, YTO OHW AEANANCb YCTPOMCTBOM C APYTMMM YNEHAMW CEeMbW, B YaCTHOCTM C
6paTbaMmM/cecTpamu, poanTENS MM,

NHdbopmaumoHHo-aHanuTuyeckmn  UueHtp MOH nposen onpoc, rae 60AbWKMHCTBO
OMPOLIEHHbIX OTMETUAM Haaunume AocTyna K MHTepHeTy. O4HaKo HM3KaA CKopocTb NHTepHeTa y
negaroros u obyyatowmxca 6blna rnaBHbIM NPEnATCTBMEM K MOAKAOYEHUIO Ha OHAAMH-YPOK.
CornacHo pesynbtatam onpoca, B IV yetBeptn 2019-2020 yyebHOro roga BbiCOKas CKOPOCTb
NOAKNOYEeHMA K AoMalHeMy MHTepHeTy Bblna oTmeveHa y 27,6% ONpoLIEeHHbIX, B TO BpeMA Kak
6onbwan 4Yactb (53,2%) OTMETUAM CpeaHIol CKOpocTb, 19,2% OTMETMAM HU3KYH CKOPOCTb
NOAK/OYEeHNA K IHTEepHETY UK ero oTCyTCTBME BOBCE.

HecmoTpa Ha npobnembl, ¢ KOTOPbIMKU CTONKHY/0Ch Ka3axCTaHCKoe obpa3oBaHMe npwu
NaHAEeMWUW, B LENOM, MNPOM30LWAA 3HauYMTenbHaa uMdpoBasa TpaHchopmauma B cucTeme
obpa3oBaHMA, U B MepByto o4Yepepb, OHa NPOM30LWIA B CO3HAHWM 0OLLECTBA, a 3TO AAeT XOPOLyHo
OCHOBY [AO/1A [Aa/bHeMLero COBepLIEHCTBOBAHMA 06pa3oBaTeNbHOro npouecca. ocyaapcTso
NPUHANO pPAL HEeOOXOAMMbIX Mep, KOTOpble [AO/MKHbI OblAv yAyYlWUTb CcUTyaumio B cohepe
06pa3oBaHMA, CNOXKMBLIYIOCA BO BPEMA BbIHYKAEHHOrO nepexoAa Ha AWUCTaHUMOHHOe
obpasoBaHuMe. Hemanyto ponb B yCKOpeHun npolecca umdposm3aumm obpasosaTenbHON OTpacau
CbIrpan YacTHbIM CEKTOP, NpeacTaBuTenn obpasosaTenbHoro busHeca n IT-komnaHun. Kak un 8o
BCEM MMpPe, B CTPaHe NPOM30LWIa KOHCONMAALUMA FOCYLAPCTBEHHOMO U NPeAnpPUHUMATENBCKOTO
CekTopa.

focynapCTBeHHAA MNOAUTMKA UMPpoBM3aummM 0Opa3oBaHMA Havanacb 33a40nro Ao
naHgemmn COVID-19, Ho Ha ee ¢oHe 3Ta 3ajadva npuobpena nepsBocTeneHHoe 3HadveHue. B
YCNOBMAX NOKAAYHA W KapaHTMHA CTpaHa CTOAKHynacb C pagom npobnem, umdpposas
MHOPACTPYKTypa He HBblNa roToBa K CPOYHOMY BBEAEHMIO OHNANH-06pa30BaHKsA, Bblan TPYAHOCTH
C [OCTYyNOM K rnobanbHOM CeTM M NNOXMM KA4YeCTBOM WMHTEpPHeT-coeanHeHnsa. OBHapyXuamco
npobaembl TEXHWYECKOro mnnaHa, Kak oTcyTcTBMe umdposBoro ydyebHoro obopyaoBaHMA Yy
Yy4acTHMKOB 06pa3oBaTeIbHOro npoLecca. Takke OHOM U3 CyLLEeCTBEHHbIX Npobaem oKasanacb
HW3KaA UMdpPOBadA rPaMOTHOCTb HaceseHnA. Bce 3TO B LEeNOM CTano NPUYMHON BO3HMKHOBEHMSA
HepaBeHCTBa B AOCTyNe K 06pa3oBaHuIo.

BbisiBneHHble npobnembl B 06pa3oBaTe/IbHOM CEKTOpe AatoT BO3MOXKHOCTb roCyAapcTBy
BbIHECTM YPOKM M OTPearmpoBaTtb Ha HMX COOTBETCTBYIOLWMM 0Opa3om. B ntobot MoOMeHT cTpaHa
MOET BHOBb BEPHYTbCA K AMCTAHUMOHHOMY OOy4YeHWto, MO3TOMYy pelleHne 3TUx npobnem
OO/MKHO CTaTb MNEepBOCTENEHHOM 3aja4velt NPoPUAbHbLIX MUHUCTEPCTB, KOTOpble 06s3aHbl
obecneynTb CBOMX rparkaaH AOCTYMNOM K KayecTBeHHOMY 06pa30BaHMIo.

1. 11 mecsAueB OHNAMH-0OYYEHMA: LWKOAbHUKM B KasaxcTaHe yYnaucb Ha «yAasieHKe»
ponbwe, yem B EBpone u EASC. http://ranking.kz/ru/a/infopovody/11-mesyacev-onlajn-
obucheniya-shkolniki-v-kazahstane-uchilis-na-udalyonke-dolshe-chem-v-evrope-i-eaes

2. AbapaxmaHoBa A.XK., Anunkanuvesa [.b. Undposnsaums KasaxctaHckoro obpasoBaHus.
Cm.: https://zkoipk.kz/ru/smartconf2019/2-section/5075-conf.html

3. B KasaxctaHe cTapToBan rnobanbHbii  npoekT «LndposBoe obpasoBaHMer.
https://sng.today/astana/13602-v-kazahstane-startoval-globalnyj-proekt-cifrovoe-
obrazovanie.html

4. Bce y4ebHMKM nepeBedeHbl B 3NEKTPOHHbIM  dopmaT B KasaxcTaHe.
https://www.egemen.kz/article/274189-vse-uchebniki-perevedeny-v-elektronnyy-format-v-
kazakhstane
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NCCNEAOBAHWUE FTEHETUYECKMX
SPPEKTOB TEXHOTEHHbIX
3ATPA3HUTE/IEMN OKPYXAKOLLEW CPEADB
HA MPUPOOHbLIX TECT-OBBEKTAX

AkbaeB AceT MayneHynbl

MarmcTpaHT Kadeapbl MONERYAAPHOM BMonormm n reHeTukM KasHY nm. anb-®apabu
Mbip3aTtan Aaynbim Mupbonat

MarmncTpaHT Kadeapbl MONERYASAPHOM Bronorum n reHeTukM KasHY nm. anb-®apabu
Buranvnes AnTxaxka buranvesny

[OKTOpP Bronormyeckmnx Hayk, npodeccop, KasHY nm. Anb-Oapabu, 3aseayowmii
nabopatopunm aKoreHeTU4eckoro MoHnTopmHra HAM npobnem akonornm KasHY mm. anb-
®apadu

AHHOTaUMA

B HacToAwem wuccnenoBaHMM MpPOBeAeHa WMHBEHTApM3auMAa 3arpAasHuTenein (Tarkenbix
MEeTaNN0B, PAaAMOHYKIMAO0B) M3y4aeMOro PermoHa; AaHa OLLeHKa BAMAHWSA NONNOTAHTOB Ha reHOM
61oTbl (MOpdONOrMyYeckme, UUTO-N-MONERYNAPHO-TEHETUYECKME NOKA3aTeNN).

HeraTmeHoOe BAMAHWE 3arpsA3HUTENEN Ha OpraHM3Mbl B MepPBYO ovepeb, 3TO BAUAHME Ha
MX HacNeACTBEHHbIM annapaT, nposABAAOWMECA B BUAE XPOMOCOMHbIX aHOMAAMM N FEHHbIX
MyTaumin. Mo pesynbTaTam XPOMOCOMHbIX M FTEHHbIX MYyTaLMM B KNETKAaX MOMKHO CYyANTb O HaIMYMK
B cpede myTareHHbix $GakTopoB. [T03HaHWME MEXaHM3MOB MyTareHoro BO3AEeNCTBUSA GaKTOpOoB
BHELIHEeN cpebl UMEOT BaXKHOE 3HaYeHne Ans coxpaHeHns reHohoHA0B NPUPOAHbIX MOMYASALMMA
M YCTOMYMBOrO Pa3BUTUS 3KOCMCTEM. Bce 3To 1 onpeaenseT akTyanbHOCTb BbiOOpa HacToALLEN
TEMbl WCCAeAO0BaHMA, TaK Kak BO3HMKAeT HeobXoAMMOCTb pPaHHel  AMArHOCTUKM U
NPOrHO3MPOBAHNA YCTOMUYMBOCTM reHOMa NPUPOAHbIX MOMNYASALNI U YeN0BEKa.

B naHHOM paboTe BnepBble U3yYeHbl MHAYLUMPOBAaHHAA YacToTa MyTaLMM MHAYLUMPOBAHHbIX
3arpA3HUTENSAMM Cpedbl Ha UMTO-U-MONEKYJIAPHO-TEHETUYECKOM YPOBHE; CTEMeHb BAMAHMA
TAMENbIX METa/N/IOB Ha COCTOAHME reHoma MPUPOAHbLIX MONYAAUMA M 4YenoBeKa. TpyaHOCTb
nccneaoBaHMn B 30HE MHTEHCMBHOIO 3arpsa3HeHma onpeaenseTca MHOroobpasmem NoiTaHTOB
NOCTynawWMXx B OKpyXKatowyto cpedy. [loaTomy npu  NPOBEAEHUMU  MOHUTOPMHIOBBIX
nccnenoBaHMn HeOHXOAMMO BbifABAEHME Hanbonee onacHbIX MOAMOTAHTOB, KOMMM B 30HE HaLLMX
nccnenoBaHMn ABNAIOTCA PAAMOAKTUBHbLIE 31EMEHTbLI U TAXKEbIE METa/bl.

MATEPUABI N METObl NCCNEOOBAHMA

Cbop npupoaHOro matepumana NpoBoAUAN OBLLENPUHATBIMW MeTodamun. OnpeaeneHune
TAXKENbIX METANN0B B HMONOrMYECKMX MaTepmnanax NpoBoAnIM aTOMHO-aAcoPOUMOHBIM METOA0M
Ha crnekTpodpoTomeTpe MIA 915M/ (2010r.); ucchesosaHne paaMalMOHHOTO GOHa B TOYKAX
HabfAeHMA pagnMomMeTpaMmn-go3nmeTpaMmmn  ramma-beta-usnydedns PKC-01 «CTOPA-TY»,
KoTopble obecrneymBaloT M3MepeHne MOLLHOCTU 3KBMBANEHTA [03bl raMMa- M PEHTreHOBCKOro
nanydeHma (M3/), a TaK¥Ke MOBEPXHOCTHOM M/NIOTHOCTWM MOTOKa 4acTul, 6eTa- m3nydeHumsa. Ha
npubopbl MMEITCA AenCTBytOlLME CepTUOUKATbl O MNOBEPKe, BbINOAHEHHON AJIMATUHCKUM
dunmanom AO «HLCIKI». N3mepeHne paamnmaumoHHOro poHa NnpoBoaMAach No NPeaBapuTenbHO
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HaMeYeHHbIM MapLLpPyTaM Ha paHee 3aKpenaeHHbIX To4YKax HabatoaeHus. Mpu oTbope Npob BoAb!
M BOAHbIX PACTBOPOB YYUTbIBAAMCL TpeboBaHUA rocyaapcTBeHHoro ctaHgapTta CT PK FTOCT P
51592.

AHanM3 Ha pagnoHyKAMAbl W anbda-akTMBHOCTb. MccnegoBaHua NpPOBOAMAM  HA
paccTeHunsax. MNpobbl pacteHnin oTbMpann o0bblYHbIM CMOCOOOM, BPYUHYIO BMECTe C KOpHAMK. Bec
nNpobbl, B 3aBUCMMOCTM OT CYXOCTU PaCTUTENbHOCTM cocTaBnaaeT 2-3 Kr. [loaroToBky npob
[OMMHAHTHbIX BUA0B PACTUTENbHOCTM (NMO/bIHb, CONAHKA, OUIOPTYH U AP.) NPOU3BOAM/IN METOA0M
030/1eHMA A4 MPOBEASHMA aHANUTUYECKUX M3MEPEHWI Ha codep:KaHue PagnoHYKAWAO0B U
TAXeNbIX METAN/0B.

LinToreHeTMyeckmin aHanms y rpbidyHoB. CornacHo CTaHAAPTHbIM  (0BWENPUHATLIM)
MeTOAMKAM FOTOBMAN LIMTONOTMYECKME NpenapaTtbl 419 XPOMOCOMHOMO aHanmM3a u npobbl Ans
BblaeneHns OHK (monekynapHo-reHeTnyeckne uccnemosaHua) [Ford, Evans]. MeTadasHble
NNAaCTUHKU aHann3nposanu n doTorpadmpoBann B CBETOBOM MUKpockone (Austria, 1917 r.).
J6paboTKy MONyYeHHbIX Pe3yAbTaTOB NPOBOANAM ODOLENPUHATBIMU MeToaamn BUMON0rMYecKom
CTaTUCTUKM.

MonekynapHo-reHeTUYeckne mccneaoBaHMA NPOBOAMAM METOAOM refb-3n1eKTpodopes
AHK y rpbi3yHOB, OT/NI0BAEHHbIX B 30He MccnefoBaHWA. FeHoMHaa [HK 13 KpoBM KMBOTHbIX,
BblENANACb C MOMOLLbO GEeHON-XN0PODOPMHbBIX METOAO0B. KONMYECTBEHHYIO M KAaYeCTBEHHYHO
OLEHKY BblaeneHHblx [JHK npoBoaMaM C  MNOMOLLbO  CNEKTPODOTOMETPMYECKOTO MU
anekTpodopeTnYeckoro aHanmsa. Pasmep monekyn [AHK, Takke Kak Hanuume npumecen PHK
onpeaenany MetToaom anekTpodpopesa B 0,7% arapo3HoOMm resie nocae oKpaliMBaHMa BPOMUCTbIM
stnamem. Bmsyanmsauma OHK, PHK nposogmnacb € UCNOAb30BaHMEM TPaHCUIIHOMMHATOPA B
yneTpadumonetoBom ceete. [locne nposeaeHua anektpodopesa [AHK Bu3yanmsmpoBann
BpomMUCTbIM 3TNAMEM N poTorpadumpoBann B YP-ceeTe.

MeToz, pecTpUKLMOHHOrO aHaansa reHomHon OHK mbiwen. B paboTe caenaHa nonbiTka
NOJy4eHMA 3IKCMEPMMEHTA/IbHbIX KapTWUH pacllenieHna xpomocomHon [HK  mblwen c
CNYy4aMHbIMW 3HAOHYKNEa3aMM PECTPUKLMN. PecTpUKUMOHHbLIM aHann3 AHK ntoboro opraHnama
WMPOKO WMCMNONb3YETCA B MOJEKYAAPHO-TEHETUYECKMX MUCCNeA0BaHUAX U ABAAETCA OAHUM M3
Hanbonee Ba*KHbIX WMHCTPYMEHTOB MpK M3ydeHun monekynbl OHK. MpoayKTbl paclienneHuns
Mmonekynbl  [HK aHann3ampyloTca € NoOMoOLLbiO  resib-3/iekTpodope3a B araposHoOM MU
NOANAKPUNAMUOHOM refe, a NoaydeHHaa Takum 0Opasom KapTuHa pasgenieHma GparmMmeHToB
Mmonekynbl IHK B BUAE onpeaeneHHOro, oT/inyatoLeroca A5 pasHbix pepmeHToB, Habopa nosaoc
N ABNAETCA Pe3ynbTaTOM PeCcTPUMKUMOHHOIO aHanmsa uccneayemont AHK. MHorme pectpuKTassl
Nno3BoAfeT nNpoBoAUTb pacuwenneHne [AHK no 6onee 4yem 150 caliTam y3HaBaHwus.
PecTpUKUMOHHbIA aHanM3 NMpoBOAUTCA AAS CambiX pas3nandyHbix JHK, HaumHaa oT Hebosblimnx
dparmeHTOB A/IMHON HECKONbKO AECATKOB HYKAEOTUMAHbIX Map, WU BNAOTb A0 LeNblX reHOMOB
ayKapuoT pasmepamn bonee 1 mapa. nap OCHOBAHUN.

PE3Y/IBTATbI N X OBCYXAEHWNE

OAHOM M3 CcaMblX CWUABbHO 3KOJIOTMYECKM AeCTabuIn3UMPOBAHHbLIX PErMOHOB  30HbI
nccnenoBaHMA ABNAETCA TePPUTOpMA aHao3eHCKoro HedTerasoBoro KOMIIeKca.

3arpsa3HeHMe MOYB TAXKENbIMM METaNNaMM U PagavoHYKAMAAMK. Taxenbie MeTan bl B
noysax MpeAcTaBaAAeT rpynna XMMUYECKMX 3S1eMEHTOB MAoTHOCTbio 6onee 5 r/ecm® wmnam
OTHOCUTENbHOM aTOMHOM Maccon 6onee 40. K nx umcay oTHOCATCA UMHK, Medb, KobanbT, CBMHeEL,
n ap. OHW ABAAIOTCA MPUOPUTETHLIMM 3arPA3HUTENAMM NOYBbLI 1-r0 M 2-r0 KNAaCCOB ONACHOCTM,
npeacTaBnAlOT cobOM KaHLEpOreHHble M MyTareHHble 3/71eMeHTbl, BbI3bIBAOWME CHUNKEHME
bepmeHTaTMBHOM aKTMBHOCTM OpraHn3ama. [oporosble KOHLEHTPALMWU COAEPMKAHUSA BaNOBbIX
bOpM TAXKENbIX METaNNOoB B MOYBAX, Bbllle KOTOPbIX BO3HMKAOT 3HAEeMUYecKkne 3aboneBaHuA
opraHuama, npueeaeHbl B Tabn. 1.
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Tabanua 1. NMoporosbie KOHLEHTPALMM COAEPHKAHMA B MOYBAX TAXHKENbIX METANN0B, MI/KK

Xvmmyeckui HW»XHAA Nnoporoeas MNpeaen HopmasbHOM | BepxHAs noporosas
3/IeMeHT KOHLLeHTpauua perynaumm GyHKUMN KOHLLeHTpaumsa
opraHmama
Menpb 6-15 15-60 60
Lk Jo 30 30-70 70
KobanbT 2-7 7-30 30
MonnbaeH 1,5 1,5-4,0 4
MICTOYHMKAMKW  TAXKeNblX  MeTannoB B MOYBax  HePpTeNnpoOMbICNIOB  ABAAIOTCA

noysoobpasytollme nopoapl, OPraHMYeckas Macca, a TaKXe cblpad HedTb M COMyTCTBYOLLIME
TAXEeNble MeTa /bl B M1aCTOBbIX BOAAX. KOAMYECTBO MX onpeaenseTca B OCHOBHOM MEXaHUYECKMM
M MUHEPANOrMYECKMM COCTAaBOM MATEPMHCKOM MOpPOAbl, KOAMYECTBOM M COCTaBOM TyMYyCa,
coaepKaHmem KapboHatoB CO,, pH cpesibl 1 OKMCANTENBHO-BOCCTAHOBUTEIbHBIMW YCIOBUAMM.
CpeaHee BafioBOE CoAeprKaHMe TAKEeNbIX MeTan08 B noysax (Knapk) pasHo (Mr/kr): meap — 20,
UMHK — 50, cBuHeul, —16, kaamuii — 0,13, kobanbT — 10 n monmbaeH — 3. C y4eTomM Knapka
npeaenbHO A0MNYCTUMan KOHLEHTPaLMA BaN0BbIX GOPM METaNN0B B MOYBax NPUHUMaETCA (Mr/Kr):
Mmedb — 45, UMHK — 60, cBMHeLl, — 32, KagMUI — 5: NOABUMKHbBIX 3/1EMEHTOB COOTBETCTBEHHO Meb —
3, UMHK — 23, cBUHeL, — 6, KagMmuii — 1.

CofeprkaHne BanoBbIX U MOABUMKHbLIX GOPM TAXKE/bIX META/N/IOB B 3arpsi3HEHHbIX Cepo-
6ypbix No4YBax NpuBeAeHO B Tab. 2.

Tabamua 2. CopeprKaHune TAXebIXx METa/IJIoB B HepTe3arpsasHEHHbIX Cepo-bypbix NoYBax
npombicios (MaHa-03eH), Mr/Kr

No FnybuHa B3aTuA BanoBble popmbl MNoasuxHble GOPMbI
paspes obpasua, cm LMHK MeAb | CBMHel, | UWMHK | MeAb | CBMHEL, | KagMuit
a
6 0-7 6,0 4,0 15,0 0,9 3,5 10,9 1,5
7-15 - 4,0 24,0 0,5 3,1 9,7 1,5
15-30 - 3,0 20,0 0,2 2,6 7,7 1,1
30-50 - 4,0 15,0 0,7 3,6 9,7 1,3
3 0-10 6 3,0 25 0,8 - 8,7 -
10-20 - 3,0 15 0,8 - 10,4 -
20-30 - 3,0 20 - - - -
11 0-5 - 4,0 15,0 0,8 1,6 10,1 1,5
5-15 - 4,0 20,0 0,8 1,6 10,0 1,5
20-30 - 4,0 20,0 - - - -
12 0-10 - 4,0 20,0 0,3 - 10,8 -
20-30 - 4,0 20,0 0,5 - 10,1 -
40-50 - 4,0 15,0 - - - -
15 0-10 8,0 4,0 20,0 - - - -

MoNyyYeHHble JaHHble CBMAETE/IbCTBYIOT O TOM, YTO B 3arpsA3HEHHbIX NOYBaX NPOUCXOANT
NepeoTNOKeHNe, Cbipo HedTM, C XMMpeareHTaMm U CTOYHbIMM MPOMbICIOBLIMM BOAAMU U
oboralieHne Npoduas BasOBbIMU 1 MOABUKHBIMK GOPMaMU TAMXKEbIX METaN/I0B.

MNoBCceMeCcTHO, 0CODEHHO B 3aCO/IEHHbIX MOYBaX, OTMEYeHO HaKomnaeHne Banosbix (40-57
MI/Kr) 1 NoABUMKHbIX Gopm (7—18 Mr/Kr) cBUHLA Bbille 3Ha4YeHuI MK 8 1-6 pas, monmbaeHa — 7—
12 pa3 (20-25 mr/kr) n kobansTa — 2—3 pasa (10—15 mr/kr). BmecTe ¢ Tem B no4ysax HabiogaeTca
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YMeHblUeHWe CoAeprKaHWA BaNOBOM M NOABUMKHON Meamn (cooTBeTCTBEHHO 3—16 u 3—6 mr/Kr),
uMHka (2040 w 0,2-17,4mr/kr) n kagmma (0,6-2,0 u 0,1-1,0 Mr/Kr) HUXe NopPOorosow
KOHLEHTpaUyMmM 414 opraHnu3ama 1 Huxe 3HadeHnin MAK.

PaduoakmusHoe 3a2pf3HeHue ODOHAPYXEHO Ha MHOTMX TeppuTopuax HedTerasosbiX
npeanpuatnin HKaHa-O3eHCKOro Komnjekca, rae B npouecce pa3paboTkyM MEecTOPOXKAEHUI Ha
HAaCOCHO-KOMMNPECCOPHbIX TPybax 1 HedTegoObIBatOWEM 060PYA0BAHNM NMPOUCXOANT OTIOKEHNE
conein cynbdart-kanbuma-bapua, paams U TopuA. [AaMMa-CNEKTPOMETPUYECKUN CbEMKOM
3apUKCHpPOBaHa aKTUBHOCTb TopuAa-228 B npeaenax 0,8—1,0 Ku/r, paama-226 — 0,6—1,0, kanus-40
— oT 1,8 0o 5,6 Kn/r. KoHuUeHTpaumsa B Cbipoi HedTU paaus M TOpUA B OTAEAbHbIX CAydasax
npeBblWaeT AONYCTMMOE COAEPKAHME STUX HYKNEena0B ANA BOoAbl B 8—25 pas, ypOBeEHb paamaumm
meTananoma gocturaet 300 mkP/4yac, nam UTo Bbille ecTecTBeHHOro ¢poHa B8 2—50 pas.

PaZaMOaKTMBHbIN TOPUIA-228 Npu M3ObITKE BbI3bIBAET B OpraHn3me YesoBeKka HeobpaTumble
[ereHepaTMBHO-aTPOPUYECKME M3MEHEHMA KOXKM M 3/10KAYECTBEHHbIE ONYyXOAW. [MrneHmnyYeckmne
ero HopMbl cocTasnaioT 3,7-1073 Bk.

Paanin-226 AenoHUMpPYeTCs B KOCTHOM TKaHM WM MOParkaeT ero, Bbi3biBAET M3MEHEeHMA B
HEePBHOM, CEPAEYHO-COCYANCTON U SHAOKPUHHOM CUCTEMAX, HapyLlaeT 0OMeH BeLLeCTB 1 BeAeT K
3/10Ka4eCTBEHHbIM HOBOOOPA30BaHMAM U Nelkemun. Hopma paamoakTMBHOM HesonacHoCTM
paaua-226 pasHa 3,7-1073 Bk.

B cyxom nyCTbIHHOM KaumaTte MaHrbllWnaka pPaavoHYKAMAbl  Mano  NOABWMMKHBI,
MPaKTUYECKN He BbIHOCATCA M3 MOYBEHHOrO NPOdUAA M HAKAMN/IMBAIOTCA B BEPXHEM FOPU30OHTE,
npeactasnAa OONbLIYHD OMNACHOCTb ANA OKpy:Katoweh cpedbl. NpyM 3TOM MnoysBa CTaHOBUTCA
OCHOBHbIM MCTOYHMKOM MOCTYMNNEHNA PAANOHYKNNAOB B PACTEHWNA U Yepes HMX B NULLEBbLIE Lenwn
KMBOTHbIX M YENIOBEKA, BbI3bIBAA rEHETUYECKME, COMATUYECKME N OHKONOTMYecKMe 3aboneBaHmA.
3710 onpepensetT HeobXOAMMOCTb CBOEBPEMEHHOM Ae3aKTMBaLMM MOYB M TEXHOIOMMYECKOro
obopyaoBaHMA, OCYLW,ECTBAEHUA MOHUTOPUHIOBbIX HabtOAEHWI SKONOTMYECKOM 0BCTaHOBKM.

Takum 0bpa3om, M3 NpuBeAEHHbIX PEe3yNbTaTOB C/ledyeT YTO Mo4YBaX 30Hbl A0ObIYM U
TPaHCNOPTUPOBKM HedTH HabAAAETCA 3HAUMVjt HaKoNNeHUt B NOYBaX TAXKENbIX METaNN0B KaK
COMyTCTBYEIOWMX HeQTU INEMEHTOB, a TaKXKe PaAMOHYKAMAOB, NPEeACTaBAAloWME peanbHYHo
OMaCHOCTb A/1A OKPYKatowen cpedbl, HUOTbI U HAaceNeHWA Npuaeratowmx TeppuTopumn. B aton
CBA3M NpPeAcTaBaseT 0cobyto 3HAYMMOCTb NMO3HAHWE MEXAHU3IMOB (KNETOUYHbIX M MONERYNAPHBIX
reHeTUYECKNX) BANAHUA TAXKENbIX METANI0B U PAAMOHYKIMAOB Ha TEHOM PACTEHMA, *KMBOTHbIX M1
4yenoseka. Pe3ynbTaTbl aHaM3a COAEPIKAHNA TAXKEbIX METANN0B B TECT-00beKTax NpeAcTaBAeHbI
B Tabanuax 3, 4.

CopepKaHne paoMOHYKNMAOB B XKMBOTHBIX TecT-o6bekTax. PesynbTaTtbl aHanuMsa
coAepKaHMA PaZMOHYKANA0B B TeCT-06beKTax BOAHOM cpeabl C TEPPUTOPUM 30HbI UCCNEA0BaAHMSA,
KoTopble npeacTasaeHbl B Tabamue 3.

Tabaunua 3. CoaepKaHne ramma - U3ay4atolinx PaanoHyKInaA0B B TeCT-06beKTax

HasBaHue npobbl Coopgep*aHue paanoHyKknnaos, BK/Kr
Cs-137 Ra-226 Th-232 K-40
Cynak 63+0,4 123+0,4 70+£0,4 1124+12,4
Hepewuc 111+0,5 1000,3 1000,3 85019,8
NaK 370 32 45 700

Kak BMAHO M3 gaHHbiX Tabauupl KoHueHTpauma Cs — 137 BO Bcex TecT-06beKkTax
3HauuTenbHO HMKe MK, OTmedvaeTca BbicoKoe codep»kanHne Ra-226, Th-232 n K-40.

Cpeau uccnenoBaHHbIX BUAOB KOIMYECTBO TAMXKE/bIX META/IZIOB U PAANOHYKAMA0B (Kpome
Lesusa), cyuiectseHHo Bbiwe MNAK y Bnaos, 601ee TECHO KOHTAaKTUPYIOLWMX C FPYHTOM, Hanpumep,
pbi6  (Neogobius kessleri gorlap). BuaMmo Takue pes3ynbTaTbl CBSA3aHbl C OceAaHVem U
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HaKOM/IeHNEeM PaAMOHYKNIMAOB Ha AHE U B NpUOpPEXKHOM NOYBe, OTKYAa OHWM M NOMaAatoT C NuLLen
B OpraHM3m BbllleyKa3aHHbIX BUA0B. Hafnume BbICOKMX KOHLUEHTPaLUMI paansa-226 B Uccaienyembix
0H6beKTax 06BACHAETCA HAaANUMEM AAHHOTO M30TOMA BO BCEX FOPHbIX Mopoaax. COOTBETCTBEHHO,
3TOT PaAMOHYKAMA BCErAa CONYTCTBYET 3arpA3HEHM0 A406bIBatOLLEN MPOMbILLNEHHOCTM. HaxoAAcCh
B PAaCTBOPEHHOM COCTOAHWW B BOAE, paamnii obpa3yeT TaK Ha3biBaeMble BTOPUYHbIE MaTepMansbl, B
KOTOPbIX BXOAMT B COCTaB CONMeM CBMHUA, KanbumA, Gapuma wu ap. OTHOCACL K rpynne
WeNOYHO3EMENbHBIX MEeTaNN0B, PaAui ABNAETCA aHANOrOM 3/1eMeHTOB buodunos meam u
mMmarHms. Topnin-232 n Kannin-40 ABAAIOTCA MaASIOTOKCUYHBIMW PAAMOHYKAMAAMM, OAHAKO MpK
BbICOKMX KOHLIEHTPAUMAX, KOTOpble ObliM 0OHapy*KeHbl B 6ECNO3BOHOYHbIX TECT-00beKTaX, 3TH
M30TOMbl BHOCAT CBOM BKAa/ B 06/1y4eHne OpraHM3moB.

Taknmm 0bpa3om, Ha OCHOBAHWMWM AAHHbIX MO COAEPKAHWUIO PAAMON30TONOB B OpraHM3Me
TEeCT-06bEKTOB, MOXHO CyAMTb O HEDaronpuATHOM paaMaLMOHHOM 0BCTaHOBKe Ha obcaeayemon
Tepputopumn. Ocoboe onaceHne BbI3bIBAOT 6HoNblMe KOHUEHTPAUMM PAAMOHYKAMAOB B
HEHTOCHbIX OpraHM3amax, YTo roBOPUT O PAAMALUMOHHOM 3arpA3HEHHOCTW MOYBbI MCCAeAyEeMOM
TeppuTopum. COOTBETCTBEHHO MOXKHO NPeANONIOKNTb NOCTyNAeHNe PAANOHYKANAOB B NPOAYKTbI
NUTaHWA HaceneHns obnacTu, He TONbKO C MPOMbBICNIOBLIMW pblibaMu, HO M MO chaeadytolLen
LLenoYKe: MOYBa — PACTEHWUA - KPYMHbIA U MENKUIA POraTbii CKOT — MACHbIE M MOJIOYHbIE MPOAYKTbI.
Kak cneayeT U3 NnpoBeAeHHbIX HaMKU paHee uccaeaosanunin (buranmes A.b. ¢ coasTopamm, 2012-
2016 rr.) Ha pacTeHWAX OTmeyaeTcA M3bMpaTeNbHOE HaKOMNEeHWEe TAXKeNblX MeTannoB Yy
COMAHKOBBIX, B YAaCTHOCTM MAKCMManbHOE LMHKA M CBMHLUA. CpaBHUTENbHbLIM aHaNM3 AaHHbIX
NMTepaTypbl M CODCTBEHHbIX pPe3ynbTaTOB NpeaplAyLiMx WCCNeaoBaHW MO 3arpAsHeHuto
nccnenyemom 30Hbl MoKasasa, YTo HamboNbLWY CMNOCOOHOCTL K aKKYMYALMM NPOABAAIOT Kene3o
(8 cpeaHem 141,842 mr/Kr Ansa Bcex TecT-06bekToB) U UMHK (24,311mr/Kr).

Pe3ynbTaTbl MNPOBEAEHHbLIX LMTOTEHETUYECKMX WCCNeAOBaHWM MOKas3anu, 4YTO Ha
reHeTMYeCKMin annapaT PacTeHWn pervoHa XapaKTepeH KOMMAEKC AEeWCTBMA 3arpA3HAROLLMX
BELWECTB Pa3/IMYHOM NPUPOAbI, YTO CO34aET onpeaenéHHble TPYAHOCTU ANA KONMYECTBEHHbIX
OLEHOK MX CYMMApHOro BO34eWNCTBMA. Bo3aencTBys B CymMMe, OHM MOTYT YCUAUTb BbIXOZ,
reHeTUYeCcknx adpdeKkToB MaM HaobopoT ocnabutb ero. LiMToreHeTUyeckme uccnefoBaHWe y
PacTeHWUI BbIABMNO, YTO ANA PErMOHA XapaKTepeH MOBbIWEHHbIA YypoBEHb MyTabuabHOCTK. B
CNeKkTpe nepecTpoek XpPOMOCOM npeobnafany WM30/0KYCHble pa3pbiBbl M abeppaummn
XPOMaTUAHOro TWNa, YTO rOBOPWUT O nNpeobnagatollem BO3AENCTBMM MyTareHOB XMMWUYECKOWN
npupoapl. OAHAKO yBeNMYEHME BbIXOAA M300KYCHbIX Pa3pbiBOB BEPOATHO CBA3AHO HE TO/IbKO
BO3/ENCTBMEM MYTareHOB XMMMNYECKON NPUPOAbI, HO 1 BO3AENCTBMEM PaAMaALMOHHOIO GakTopa.
B oTObOpaHHbIXx o06pa3uax pacTeHuin Obian  oBHapyXeHbl HekoTopble Mopdonornyeckme
nameHeHus. Hanpumep, mameHeHus GOPmMbl M Pa3MEPOB JINCTOBOM MNMACTUHKK, cTebnen U
KOpHeM; OHM BblAM MeHbLLIe B pa3Mepax No CPAaBHEHUIO C KOHTPOEM.

B ycnoBumAx NOBbLIWEHHOrO COAEpPXaHMA MNONMOTAaHTOB B  cpede ObHapykeHa
Mopdonormyeckas M3MeHYMBOCTb HEKOTOPbIX BMAOB PACTEHWI. M3MeHYMBOCTM NoABEpranmchb
BEreTaTMBHblE W reHepaTUBHble OpraHbl, HabnAanocb HapyweHue MNUIMeHTaUMM LBETKa,
PAcNpPOCTPaHEHHAA Y Pa3HbIX BUAOB PACTEHUN. B M3MEHEHHbIX PACTEHMAX COAEPHKANOCh bonblie
ypaHa, 4em B HOPMaJibHbIX PACTEHMAX TOTO e BMAA U U3 TOTO Ke paloHa. Habatogaemble ABneHmA
MOpPdONIOrMYeCcKOM M3MEHUYMBOCTM M3YYEHHbIX pacTeHnin cocTasnanm 10-20% oT Yncna pacTeHuni
[AHHOrO BMAQA, BCTPEYAOLLMXCA B TEX KE YCNOBUAX.

3BeCcTHO, BO3AENCTBME PAAMOAKTMBHbBIX 3N1EMEHTOB B YAaCTHOCTM ypaHa Ha pPacTeHuA
NPOUCXOAMT He TO/IbKO B pe3y/ibTaTe BHELWHEro ramma ob1y4eHma, HO U B pe3yibTaTe KOPHEBOrO
NOCTyN/AeHMA PaZAMOM30TOMNOB M aKKYMyNAUMEN WX B HAA3EMHbIX 4acTAX pacTeHui. K uumcny
OMACHbIX C TOYKM 3PEHMA CENbCKOXO3ANCTBEHHOM PAZAMOIKONOTMIN NPOAYKTOB AAEPHOMO AeNeHuUA,
MMetloWwmx rnobanbHbIM  XapaKTep pPacnpoCTpaHeHMA B OKpyXKatollen cpede, OTHOCATCA
LNONTOXMBYLWME PaamOoHYKAMAb! 20Sr 1 137Cs. PesynbTaThl NpOBEAEHHbIX MCCAEA0BaHMIM NOKa3anu,
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4TO aKkTMBHOCTb *9Sr 1 137Cs B nouysax arpoLEeHO308 30HbI 3emnenenusa He npesbiwaet MAY. M3
UTEPATYPHbIX JaHHbIX M3BECTHO, YTO MOBeAEHMEe PAAMOHYKIMA0B B MOYBE U UX MeTaboan3M B
PacTeHMAX B OCHOBHOM MOAYMHAIOTCA TEM e 3aKOHOMEPHOCTAM, KOTOpble XapaKTepHbl A
CTabUNbHBIX 3/1eMEHTOB. Pe3ynbTaTbl XMMUYECKMX aHanans3os no onpegenernuio °Sr n 37Cs
NOKa3a/M, YTO OCHOBHaA YacTb PAAMOHYKAMAOB aKKYMYAMPYeTCA B BEreTUpyowen 4actu
pacTeHni.

Tabnnua 4. Pe3ynbTaTtbl UMTOrEHETUYECKOTO aHAIM3a MblLLEBUAHbIX FPbI3YHOB

No umsoTHoro | [lon N3y4eHo N3 HMX
meTada3 rmnoam- abepp. nonunaou- | % abeppaHTHbIX
naonama | Xpomoc. ans Knetok (M*m)

Nol KOHTPO/b ® 104 1 1 1 2,87.0,34
Ne2 onbIT ® 83 2 - - 2,4*0,42
Ne3 onbIT ® 87 2 - 1 3,4*0,29
Ne4 onbIT @ 109 2 2 1 4,6.0,21
BCEIro 382 7 3 3,4*.0,29

N3 paHHbIX Tabauupl 4 cnepyeT,  UTO YacToTa KAETOK C HApyLUeHMEMW XPOMOCOM,
MHOYUMPOBaHHbIEe HedTbio M HedTenpoayKTamMM y KMBOTHbLIX OT/IOB/IEHHbIX C MPUIEratoLLmx K
HedTenpombiCNiaM TeppuTOpui NpuUMepHO B 1,5-2 pa3a  MNpeBblWAeT MO CPaBHEHWUIO C
KOHTPO/IbHOWM rpynmnoi. AHaIM3 CNeKTPa XPOMOCOMHbIX HapyweHui (abeppalmii) NoKasbiBaeT, YTo
HedTenpom3BoAHbIE WHAYUMPYET B OCHOBHOM HApYLUEHWA XPOMaTMAHOro Tuna abeppauuit
(oAMHOYHbIE W napHble  ¢parmeHTbl), TMNa Aeneunit. Kpome TOro, OTMeYaeTca WMHAYKUMA
aHeynIoOUAHbIX KNeTOK, B YaCTHOCTM TMNOAMMNIOUAHbBIX HYAacTOTa KOTOPbLIX 3HA4YMMO MpeBblllaeT
KOHTPONb. BCcTpeyatoTca NOAMNAOUAHbIE KNETKM MNPUMEPHO C OAMHOKOBbIM YAaCTOTOM Kak U Y
KOHTPONIbHbIX KMBOTHbIX. [lpOBeAEHHbIM aHanAM3  CBUAETENbCTBYET, 4YTO 3arpAasHeHue
oKpyKatowen cpeapl HeQTbIO M COMYTCTYIOWMMM TAXKENbIMU METanNaMun U PagNOHYKIUAAMM
MHOYUMPYIOT B COMATUYECKMX KNETKAX KMBOTHbIX (FPbi3yHOB) 0BUTAOWMX B 30HE MCCAef0BaHMA
reHHble U FeHOMHble MyTauMil B BMAE HAPYLWEHWW CTPYKTYpbl M Ymcna xpomocom. Onmpasch
NONlYYEHHbIX Pe3y/abTaTOB MOXHO MoJsiaraTb, YTO 3arpsA3HeHMe cpedbl 0bUTaHWA npeacTasaser
peanbHyto yrposy And YCTOMYMBOCTM reHoma OuOoTbl M 4Yenoseka. ITo M obycnasnmeaer
HeobXoAMMOCTb  MO3HAHWMA  MEXaHM3MOB  MYTareHHOCTW  3arpAsHuTener, nposeaeHue
NONyNALMOHHO-TEHETUYECKNX MCCNEe0BHMIN OLLEHKM PEaNIbHOMO PUCKa AN1A HACeNeHus.

MoneKynapHo-reHeTM4ecKkoe M3y4eHMe MexaHU3MOB W YPOBHA HacnenCTBEHHOWM
M3MEHYMBOCTM PACTEHUN, KMBOTHBLIX M YenoBeKa B 30He uccneposaHma. CraBuaach 3afaya —
nccnenoBaTh pacnpeaeneHne pparmeHToB xpomocomHon [IHK nocne ee pacuienneHms no cantam
y3HaBaHMA pAda PECTPMKTA3 Ha NpUMepe reHOMa MbIWK KM NOAYyYEeHWe 3KCNepUMEHTaNbHbIX
OAHHbIX MO  pacwenseHnto  XpoMocomMHbix [HK cooTeBeTcTBYHOWMMM  SHOOHYKAEa3amm
pecTpmKkummn. CaenaHbl NOMbITKM MO M3YYEHUIO KapTUH pecTpuKkumm pacuwennenna AHK mbiwm
9H/AOHYKNAea3aMM C COOTBETCTBYKOWMMKU CaTaMMn y3HaBaHuA. [na 3Toro Obiav BblaeNeHbl U3
nepuoepunyeckoi kposm AHK (PucyHok 1).
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1000 bp

600 bp
500bp ——

400 bp
300 bp

200 bp

100 bp

PucyHok 1 - dnektpodoperpamma BblaeneHHbIx reHomHon AHK mbiwn. M — mapkep GeneRuller
100 bp DNA Ladder («Fermentas», BunbHtoc, /intea); 1-4 — 06pa3Lbl reHomHon AHK.

[anee, Bce BblaeneHHble AHK ob6paboTanmcb ¢ NOMOLLbIO PECTPMKTA3 MO MHCTPYKLUMM
dnpm-npomnssoantenen («Fermentas», BunbHtoc, JluTBa). Ha pucyHke 2 npeactasaeHbl
pe3ynbTaTbl 3n1eKTpodope3a B 8%-HOM MNOAMAKPUNAMUAHOM refie MPOJAyKTOB pacliensieHuns
reHomHon HK mbiwn sHA0HYKNea3amm pecTpukumm Alul - 10 ea/mrn (caiT y3HasaHua AG CT),
EcoRI— 10 en/mkn (cainT yaHasaHua G AATTC), BsuRl— 10 ea/mkn (caiiT yaHaBaHus GG CC).
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Alul EcoRlI BsuRI M

PucyHOK 2. KapTuHbl pacwenneHns reHomHom AHK mbilwn aHAOHYKAea3aMu pectpukumm Alul,
EcoRI v BsuRI. nektpodopes B 8% nonnakpmnammaHom rene. M —mapkep GeneRuller 100 bp
DNA Ladder («Fermentas», BunbHtoc, /Inutea).

SnekTpodopes B 8% NOAMAKPUNAMUAHOM rene NO3BONAAET BU3YaIM3MPOBATb MalEHbKUE U
cpeaHne dparmeHTsl AHK, KoTopble BUAHbI HA pUcyHKe. Kak BUAHO M3 NpUBEAEHHbIX AaHHbIX Ha
pucyHke 2 B BO/bLUIMHCTBE C/Ay4aeB Mpu PaclenaeHnn XpomocomHbix AHK sHAoHYyKNeazamu
PeCTPUKLIMM 06Pa3yOTCA OTYETAMBO BUAMMbIE GparMeHTbl onpeaeneHHon ANVHbI. M3BECTHO, YTo
OYMCTKA NPOTAMKEHHOM XpomocomHoM AHK 6onbwnx pa3mepos, 1, B YactHocTH, JAHK aykapuor,
ABNAETCA C/IOXKHOW 3aJa4elt MU3-3a MEeXaHMYecKoro paspylleHua HuTen monerkyn AHK npwu
MCNONb30BaHUM MPAKTUYECKN BCEX METOAMK BblaeneHWdA. Tem He MeHee, NpuBeAeHHble Ha
PUCYHKE 2 KapTUHblI PECTPUKLMM MOKa3bIBAOT, YTO 0ObIUHbIA GEeHON-X10POPOPMHbBI MeToa, C
NOMOLLbIO KOTOPOro bbinu BblgeneHsl Bce [IHK, BNoAHe MOXKeT BbITb MCMOAb30BaH A4/1A NO/yYeHUA
npenapatos AHK, npuroaHbIX 4NA PECTPUKLMOHHOIO aHanusa in vitro. MNpu 3TOM, YacTU4HaA
nerpagauma JHK, obblvHO NpMBOAALLAA K PA3MbIBAHUIO KaPTUHbI PECTPUKLMMK, B JAHHOM C/yyae
KOMneHcmpyeTca BONbWNMM YUCAOM AOMUHUPYHOLLMX NMOBTOPOB B FEHOMAX 3YKapwoT, TO ecCTb,
aMmnandUKaLMmM NU3MEHEHHbIX FeHOB.

3AKNONEHNE

YcTaHOBAEHO NoBCEMECTHOE, 0COBEHHO B 3aCONIEHHbIX MOYBAX, HakoMaeHWe BanoBbix (40—
57 Mr/Kr) n noasu»KHbix dopm (7—18 mr/Kr) cBuHLa npesbilatolime 3HadeHne MAK B 1-6 pas,
monmbaeHa — 7-12 pas (20-25 mr/Kkr) n kobanbta — 2—3 pasa (10-15 mr/kr). Habnogaetca
YMEHbLLEHNE COAEP!KAHMA BANOBON MU NOABUNKHON GOPMbl Meaun (COOTBETCTBEHHO 3—16 1 3—6
Mr/Kr), uMHKa (20-40 1 0,2—17,4mr/kr) n kagmua (0,6—2,0 n 0,1—1,0 Mr/Kr), 4TO HUXKe NOPOroBomt
KOHLUEHTPpaUMM A1a opraHmama u 3HadeHuma MNMIK.

PaduoakmusHoe 3a2psa3HeHuUe ODOHAPYXEHO Ha MHOTMX TeppuTopuax HedTerasosbiX
npeanpuatnin - *KaHa-O3eHcKoro KOMMAeKca. [aMMa-CNeKTPOMETPUYECKMIA CbeMKOM
3aduMKCMpoBaHa aKTMBHOCTb Topua-228 B npeaenax 0,8—1,0 Kn/r, paama-226 — 0,6—1,0, kanma-40
— oT 1,8 no 5,6 Kn/r. KoHuUeHTpaumsa B Cbipoi HedTU paaus U TOpUA B OTAEAbHbIX CAydasax
npeBbIWaeT A0NYCTUMOE COAEPKAHME 3TUX HYKNEeNa0B A5 BoAbl B 8—25 pas, ypoBeHb paamaumm
meTananoma pocturaet 300 mKP/uac, vam 4To Bble ecTecTBeHHoOro ¢oHa B 2-50 pas.
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O6LWEeN3BECTHO, PAAMOAKTUBHBIN TOPUI-228 Npu M3ObITKE BbI3bIBAET B OpPraHM3ame 4YesloBeKa
HeobpaTMMmble AereHepaTUBHO-aTPOPUUECKME M3MEHEHMA KOMXWU U 3/TOKAYECTBEHHbIE OMyXO/N.
TUTMEeHNYECcKMe ero HopMbl TOpKit-228 coctasasaioT 3,7-1073 Bk, pagma-226 pasHa 3,7-1073 Bk.

YCTaHOB/IEHO TaKXe HaKoMaeHMe MeTaAN0B, PAANOHYKINAOB B PACTEHUAX M KMBOTHbIX
obbeKTax. MccnenoBaHMAMM HaKOMAEHMA COMYTCTBYIOWMX TAMKE/bIX METasN/IoB YCTaHOB/EHO,
HaMbONbLIYIO CMOCOOHOCTb K HAKOMIEHUIO B OPraHM3mMe MOJIMXET NPOSBUAM XKeneso, CBUHEL,
UMHK 1M Meadb. [onydyeHHble 3KCNepuMeHTa ibHble AaHHble CBUAETENbCTBYIOT O HEODXOAMMOCTH
N3y4yeHmna mexaHn3moB brnoTpaHchopmaLmm 3arpsa3HUTENEN B OpraHn3me BUOThI.

CopeprkaHne pagMOoHYKAMOO0B B KMBOTHbIX TecT-06bekTax coctaBnseT: Cs — 137 BO Bcex
TecT-06beKTax 3HauMTenbHo Huke MNAK. OTmedyaeTcsa BbicOKOe coaepaHune Ra-226, Th-232 n K-
40. AHanun3 BMA0BON CNeUMPUUHOCTM NOKA3bIBAET, YTO M3 BCEX UCC/eA0BaHHbIX BUAOB pbib cyaak
HaKan/JMBaeT MeHblUEe PAANOHYKAMAOB, XOTA ABAAETCA aKTUBHbIM XMLLHUKOM W 3TOT BUA, AO/IKEH
nosay4aTtb C Nuuen bonble PaanmoHyKAnaos. MNo-BMANMOMY, HU3KME KOHLEHTPALMK, CBA3AHbI C
MONEKYNAPHBIMW  MEXaHM3MaMM  BblBEAEHWA  PAAMOHYKAMAOB W3  opraHusama. Cpeau
MCCNelOBaHHbIX BUAOB KOMYECTBO TAME/bIX METaN/IoB M PaAMOHYKAMAOB (Kpome Le3us),
cyllecTseHHo Bblwe MAK y 6eHTOCHbIX opraHn3moB. [Mo-BUAMMOMY, 3TO CBA3AHO C HaKOMAeHMEM
PAAMOHYKANAO0B B AOHHbIX OT/NIOXKEHUAX N NPUOPEKHOM NOYBE N UX MUTPALIMEN NO TPODUYECKUM
Lenam nuTaHmA.

Pe3ynbTaTbl NPOBEAEHHbIX LMTOrEHETUYECKMX WCCAeA0BaHMA MOKasanM, 4YTO Ha
reHeTUYeCKMi annapaT pPacTeEHWN permoHa XapaKTepeH KOMMJAEKC AeNCTBMA 3arpA3HAKOLMX
BELLLECTB Pa3/IMYHON MPMPOAbl, YTO CO3AQET onpeaenéHHble TPYAHOCTM ANA KOAMYECTBEHHbIX
OLEHOK MX CYMMAapHOro BO34eNCTBMA. Bo3aenctsys B CyMMe, OHW MOTMYT YCUAUTb BbIXOA,
reHeTM4ecknx ahdeKToB A HaoboPOT 0CNabUTb ero. B pesynbTaTe UMTOreHeTUYECKOTO N3yYeHNs
CEMSAH pPacTeHMI BbIABAEHO, YTO /1A PErMOHA XapaKTePeH NOBbILLIEHHbIN yPOBEHb MyTabMALHOCTH.

YCTaHOBNEHO, YAeNbHas aKTMBHOCTM PAAMOHYKNAMAOB B MNpobax BoAbl M3 PaA3NUYHbIX
NyHKTOB. Hanbonbluaa akTMBHOCTL Le3na Cs-137 u ctpoHuma Sr-90 He npesbiwaeT 3,0 BK/Kr BO
BCEX MYyHKTax nccnenoBaHnsa. MakcMmanbHaa akTMBHOCTb HabatogaeTcs B Npobax BO/bl CTOYHAN
n cbopHas no ypaHy U-232 1 Topuio Th-232 (4,0 n 2,0 cooTBETCBEHHO). YaeibHaa akTMBHOCTb MO
paamto Ra-226 nNpuMmMepHO OAMHaAKoBble C HeHONbLIMM MpeBbllieHWeM B NPobHax CTOYHOM U
6onoTHoM BoAabl (0,04 BK/kr). MpuBedeHHble OaHHble CBMAETENbCTBYET O Habawodatollencs
TEHOAEHUMM K HaAKanJeHW0 W YBEAIMYEHWUIO aKTUBHOCTM OTAE/bHbIX PaAMOHYKAMAOB B
NOBEPXHOCTHbIX BOZAX Ha 0OCNefOBaHHbIX TepPPUTOPUSAX. TaK, OTMEYaeTca MOoBbllEeHMe
cymmapHon 6eTTa- 1 anbda akTMBHOCTU B Npobax — «Boaa cOopHasay.

B paboTe wuccnegoBaHa KapTUHa pecTpukuMm  no  pacuwennedmto  AHK  mbiwm
9HAOHYKAEa3ammM C COOTBETCTBYIOLWMMM CalTaMm y3HaBaHus. [na atoro 6oiam sbigeneHbl AHK 13
nepudepmnyeckon KPoBM XMBOTHbIX. [poBenn anekTpodopes B 8% NofnakpuaaMuaHOM rese, 4yto
No3BOAM/IA BM3YanM3MpoBaTb ManeHbkue u cpegHue dparmeHTtsl AHK. Mpu pacuwenneHun
XPOMOCOMHbIX [HK aHAOHYKNEa3aMM PECTPUKLIMK MOJIyYeHbl OTYET/IMBO BUAMMbIE GparMmeHTbl
onpeaeneHHon AnuHbl. Tem He MeHee, NPUBEAEHHbIE KapTUMHbI PECTPMKLUMM NMOKa3bIBAOT, YTO
00bluHbI deHON-XN0POPOPMHBIA MeTod, C MOMOLLLID KOToporo 6bian BblaeneHsl Bce [HK,
BMNO/HE MOXeT OblTb MCMNO/Ab30BaH Ana noaydeHus npenapatos [AHK, npurogHbix ans
PECTPUKLUMOHHOTO aHanunsa in vitro. Mpun aTom, YacTnuHas gerpagaumsa AHK, obbiuHO NprBoAALLAS
K Pa3MbIBaHUIO KapTWHbI PECTPUKLMKW, B AAHHOM CAydYae KoMMeHcnpyeTca 60/bLUMM YMCAOM
OOMMHMPYHOLWMX MOBTOPOB B FEHOMAX 3yKapmorT.
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