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Introduction.

Azerbaijan is a country known for its rich energy resources, and the oil and gas industry plays an
important role in its economy. However, in recent years, transition to green energy sources and issues of
sustainable development have been in the center of attention. The economic and environmental
importance of alternative energy sources in Azerbaijan is great. The development of these sources
increases energy security, supports economic development and helps protect the environment. By
effectively using the potential of alternative enerqy sources, Azerbaijjan can ensure sustainable
development and leave a green and healthy environment to future generations.

This article will examine the prospects of green energy for Azerbaijan and the challenges faced in
this field.

BsedeHue.

A3epbalioxaH — CMpaHa, U3BecmHas CBOUMU 602ambIMU 3HEpeemuYeckumu pecypcamu, U
Hegmeaazosas NPOMbIUIIEHHOCMb U2paem BAXCHYH pPoJib B ee 3KOHOMUKe. Ho B nociedHue 2o0bi B8
UeHmpe BHUMAHUS OKA3d/IUCb Nepexod K «3e/1eHbiM» UCMOYHUKAM 3Hepauu U BoNpoCkl Ycmolquso2o
pPazBUMUS. DKOHOMUYECKOe U 3KO0JI02UYeCKoe 3HavyeHue ajibmepHAamuBHbIX UCMOYHUKOB 3Hepeuu B
A3zepbaloxare Benuko. Pazpabomka 3mux UCMOYHUKOB NOBbILIAeM 3Hepeemuyeckyro 6e30nacHoCms,
nododepxusaem 3KOHOMUYECKoe pazsumue U NoMo2aem 3alUmumb OKPYXAroULYH cpedy. SpdekmusHo
UCNOJIb3YsS NOMEeHYUAs aJlbmepHamuUBHbIX UCMOYHUKOB 3Hepaul, AzepbalioxarH moxem obecne4ums
ycmod4usoe passumue u 0cmasums 6yoywUM NOKOJIeHUSIM 3e/1eHYH U 300POBYH OKPYMArOULYHO Cpedy.

B 3moli cmamaee 6ydym paccmMompeHbl Nepcnekmusskl 3es1eHol 3Hep2emuku 019 AzepbalioxcaHa u
npobsiembl, cmosuue 8 3mod obsacmu.

BaxcHocmb 3en1eHol 3Hepeuu.

3enieHas 3Hepeusi — 3MO 3HEpeus, NOJIYYeHHAss C UCNOJIb30BAHUEM 3K0JI02U4eCKU YUCMbIX U
B0O30OHOBJIFEMbIX UCMOYHUKOB 3Hepauu. Smom BUO 3Hepauu:

» OH 3KOJ102U4eH U He Bbldesisem BpeOHbIX OMX0008 8 AMMOCHepy.

« OH saBsisemcsl BO306HOB/SeMbIM U obecneqyusaem Ycmolyusoe UCNO0J/Ib30BAHUE NPUPOOHbIX
pecypcos.

* [loBbiuaem 3Hepeemuyeckyro 6e30nacHoCmb U CHUMX@em 3dBUCUMOCMb OM  BHEWHUX
UCMOYHUKOB 3HepauU.

YlcmoyHUKU 3e1eHol s3Hepauu 8 A3epbalioxcaHe.

1. ConHeyHas sHepeus: AsepbalioxaH obnadaem 60/bWUM COMIHEYHLIM NOMEHUUAIOM U eCmb
WUPOKUE BO3MOXCHOCMU 0/11 UCNOJIb30BAHUS 3MO020 pecypcd.

2. DHepeuss Bempa: [lobepexcbe Kacnulckoeo Mopsi U 20pHble paloHbl NOOxodsm  0Jis
Nnpou3BoOCMBA 3HepauU Bempd.

3. [udposHepeemuka: KpynHbie peku u 8000embl 06/1a0arom BbICOKUM 2UOPO3HEepeemuYeckum
NomMeHyuasaom.



4. JHepeus 6UOMACChI: MOXCHO NPOU3BOOUMb SHEP2Uro U3 CeslbCKOX03AUCMBEeHHbIX 0mxo008 U
buomaccel.

5. lreomepmarbHas 3Hepeus.. [1o03emMHble UCMOYHUKU MenJsid UMerom NOMeHUUas, 0CobeHHo Ha
AnwepoHckom nosyocmpose. (Anues P. (2021).

llepcnekmussbl.

1. DKoHOMUYeckoe passumue. Pazsumue cekmopa 3e/ieHol 3HepeemuKku nomMozaem co30asdmb
HoBble paboyue Mecma u yBeauqdusams 3KOHOMUYECKOe pazHoobpasue.

2. TexHonoeudeckue UHHOBAUUU. [IpuMeHeHue UHHOBAUUOHHbLIX MexHoa02uld NoBbiudem
3¢ppekmuBHOCMb NPOU3BOOCMBA 3HEepeuU U MOOepHU3UPYem 3Hepeemuyeckyro UH@PacmpyKkmypy
A3epbatioxcaHa.

3. MexodyHapooHoe compyoHu4Yecmso. [Ipoekmsbl 3e1eHol 3Hep2emuKku Mo2ym Npusseyb
MexOyHAapPOOHbIe UHBECMUUUU U pacluupums MexoyHapooHoe compyoHU4ecmao.

4. OxpaHa okpyxcaroujeli cpedbl. IKOI02UHECKU YUCMbIe UCMOYHUKU 3Hepauu uzparom BaXHYH
POJIb B 3auiume oKpyxcarouiel cpedb! u bopbbe ¢ usmeHeHuem Kaumamd.

lpobsiembi.

1. QUHAHCUPOBAHUE: BAXCHO NpuB/ieYs 00CMAMOYHbIe BUHAHCOBbIC pecypCkbl 0718 peaau3ayuu
NPOeKmMoB 3es1eHol SHepeemuKuU.

2. TexHoso2u4eckue 02paHu4eHus: [1s BHeopeHus u adanmauuu HeKomopbiX mexHoso2ull
3e/1eHoU 3HepeemuKU He0bXxo0UMO pazBUMUE MEXHOI02UYeCKUX 3HAHUU U HaBbIKOB.

3. 3akoHo0ameibcmBo U peaysupoBaHue. BaxcHo co30ams 3aKOHOOAMeIbHYK U HOPMAMUBHYH
6a3y, No00epIUBAroULYHO PA3BUMUE CeKMOPA 3e/1eHOU 3Hep2emuKU.

4. iHgpopmuposaHHocmb obujecmaeHHocmu. ObuiecmaeHHOCMb He0bX00UMo UHGOPMUPOBAMb U
NpoCBewams 0 BAXHOCMU U NPEUMYULECMBAX 3e/1eHOl SHepaemuKuU.

JKOoHOMUuYeCcKoe 3Ha4eHue asibMepHaAMUBHBLIX UCMOYHUKOB 3HepauUl.

1. DHepeemuyeckas 6e30nacHOCMb. AJIbMepHAMUBHbIE UCMOYHUKU 3Hepauu  NOBbILUAKM
SHepeemuyeckyro 6e30nacHoCMb U YyMeHbWarom 3asUCUMOCMb OM BHEWHUX UCMOYHUKOB SHEpauU.

2. lpusnedeHue uHsecmuuul. [Ipoekmal 3e/1eHoll 3Hep2emuKku NPUBJIeKArom UHOCMPAHHbIE U
BHYMpPeHHUe UHBECMUYUU.

3. Co3daHue paboqux mecm: Co30aHue HOBbIX paboyux Mecm B8 CeKmope ajibmepHamuBHOU
SHep2emuUKU NOBbLILIAEM YPOBEHb 3aHIMOCMU.

4.  3KoHoMu4eckasa — ousepcupukauyus.  Jusepcupuxkauyus — 3Hepeemuyeckoo  cekmopa
obecnequsaem cmabuibHOCMb U YCMOUYUBOCMb SKOHOMUKU.

JKoHOMUYeCKoe 3HaYyeHue asbmepHAmMUBHbIX UCMOYHUKOB 3Hepauu WUPOKO U NPOAB/Semcs B
PA3HbIX HANPABJIeHUAX. MU UCMOYHUKU Oarom MHOXECMBO NpeumMywecms; Om CO30dHUS HOBbIX
paboyux mecm 00 NOBbIWEHUS 3Hepeemuyeckol 6e30nacHoCmu, npusiedyeHus uHBecmuuyud u
NoBbIWEeHUS  3Hepeo3gpgekmusHocmu.  Pazsumue  cekmopa — abmepHamusHoU — 3HepeemuKku
obecnequsaem 00/120CPOYHBII 3KOHOMUYECKUU pocm U NOBbILIAem 3KOHOMUYECKYo CmabusibHOCMEb,
mem CambIM U2pasi BaxcHyro posib B 00CMUMeHUU yesied ycmolyuBo2o pa3sumusl. Huxe npedcmasieHsb!
OCHOBHbIE ACNeKMbl 3KOHOMUYECKOU 3HAYUMOCMU A/IbMEePHAMUBHbIX UCMOYHUKOB SHepauu:

1. Co30aHue HoBbIx pabo4ux mecm

Paszsumue asbmepHamuBHoU 3HepeemuKku NPUBOOUM K CO30aHUIO HOBbIX paboyux mecm.
[pou3B00CMBO COIHEYHbIX NaHesnel, CmpoumesibCmao BemMpPSHbIX MypObUH, ynpassieHue yCcmaHoBKamu
no npouzsoocmasy buomaccbl U Opyeue NPoUecChi NPOU3BOOCMBA SHepauu OMKPbIBAOM HOBbIE
BO3MOXCHOCMU mpydoycmpolcmBd. Imo NOoBbIAem 3KOHOMUYECKYH) AaKMUBHOCMb U CHUXAem
be3pabomuuy, 0CObeHHO B pa3BUBAULUXCS PE2UOHAX.

2. CHuUxXteHue s3Hepeemuyeckol 3asucumMocmu

3asucumMocmb  OmM  UCKONAeMo20 MONJUBA  YBe/lu4uUBAem  3aBUCUMOCMb OM  UMNOPMA
JHepaoHocumesel u KoaebaHull yeH. AlbmepHamuBHble UCMOYHUKU 3Hepauu npedsiazarom MecmHoe
NpoU3BOOCMBO U CHUMAKM 3HEPeeMUYeCKyro 3AaBUCUMOCMb. IMO NOBbILIAEM 3HEP2eMUYECKYH
be3onacHocmb CmpaH u nomozaem UM Obimb 6osiee YcmoUyuBbIMU K U3MEHEeHUSIM UeH Ha
Me}#OYHAPOOHbIX SHEP2eMUYECKUX PbIHKAX.

3. YnpasneHue 3HepeemuyeckuMuU U3MeHeHUsIMU

VIcno/ib30BaHue asabmepHamuBHbIX UCMOYHUKOB 3HepeuU Moxem cmabusu3upoBams UeHbl Ha
3HepeoHocumesu. L{eHbl Ha uckonaemoe monJiuBo Mo2ym Ko/1ebambCs 8 3aBUCUMOCMU OM PbIHOYHbIX
ycnosul, HO Makue UCMOYHUKU, KaK COJIHeYHas U Bemposas 3Hepaus, obecneqyusarom Heoopo2yro
3Hepeuro NOC/Ie OCYUIeCmBJIeHUs NePBOHAYA/IbHBIX UHBeCMUyUU. Imo desaem Npou3BoOCMBO 3HepauU
6os1ee npedckasyembimM U NOsIe3HbIM 0J151 00/120CPOYHO20 IKOHOMUYECKO20 NIAHUPOBAHUSI.



4. lNpusneveHue uHBecmuyul

Cexkmop anbmepHamusHoU 3HepeemuKku npedcmasssem cobol npussiekamesibHbil CeKmop Kak
0/15 MeCMHBbIX, MAK U 0151 MexcOYHapOOHbIX UHBECMOPOB. VIHBeCmuyuu 8 3my 06/1acmb CMUMY/IUPYHOM
pazBumMuUe HoBbIX MexHoa02ull U pacwiupeHue npou3Bo0CmBa 3Hepeuu. [pu noddepicke NpasumeIbCma
U UHBECMOPOB YACMHO20 CeKMopa UHBECMUYUU B 3MOM CeKMOop CMUMY/IUPYHOM 3KOHOMUYecKul pocm
U UHHOBauUU.

5. MosbkiweHue 3Hepeo3pdexkmusHocmu

AlbmepHamuBHbIe UCMOYHUKU 3Hepauu npedaazarom bosee 3¢pekmusHbie Nooxoobl K
npou3zBodcmBy U nompebsieHuro 3Hepeuu. Hanpumep, COJIHeYHble 3HepeemuYyeckue cucmembl U
JHepaocbepezarowjue MexHoI02uU  YBeIUYUBAOM IKOHOMUYECKUU 3¢gekm 3a cyem onmumusayuu
UCNOJIb30BAHUSA 3Hep2uU. Mo NoMo2aem CHU3UMb NompebieHue 3Hepauu U 3ampamal.

6. Passumue 3Kkomypusma

Hekomopble Npoekmbl aabmepHamuBHOU 3HepeemuKku, O0CObBeHHO COJIHeYHble U BempoBble
YCMAHOBKU, CNOCOBCMBYOM PA3BUMUK IKOMYPU3MA. IMu 3asedeHus UH020a UCNOJ/Ib3YHOMCSH KAk
mypucmuyeckue 00CmonpuMedamesbHOCMuU U NPUHOCAM  0ONOJHUMEbHbIU  00X00 MecmHOoU
IKOHOMUKe. DKOMYpU3M OKA3bIBAeM NOJIOXUMESbHOe BJIUSHUE HA MEeCMHYH SKOHOMUKY U NOMOo2dem
3awumums oKpyxcarouyro cpedy. (Myaues M., Micmadnosa H. 2023).

7. YkpensneHue mecmHoU 3KOHOMUKU

Pazsumue a/lbmepHamuBHbIX UCMOYHUKOB 3Hepauu mMoxem 6bimb UHMe2pUPOBAHO C Ce/IbCKUM
X0350CMBOM U OpYy2UMU MECMHbIMU OMPAC/ISIMU NPOMbIUIIEHHOCMU. Hanpumep, 3Hepausi buomaccel
UCNoJ/Ib3yem CesibCKOX038UCmBeHHbIe 0mxo0bl U N00depHuBaem MecmHYH 3KOHOMUKY. Takold nodxod
nomozaem  OuBepcupUUUPOBAMbL  MECMHYH  3KOHOMUKY U yBe/iu4yusaem  BO3MOMCHOCMU
mpyooycmpolcmBa 019 MeCMHbIX CNeyuasucmos.

JKoHOMUYeCcKoe 3HayeHue asbmepHAmMUBHbIX UCMOYHUKOB 3Hepauu WUPOKO U NPOSB/ISemcs B
PAa3HbIX HANPABIGHUSIX. MU UCMOYHUKU 0drom MHOMECMBO NpeumMywecma: om CO30aHUs HOBbIX
paboyux Mecm 00 NOBbIWEHUS 3Hepeemuyeckol 6e30nacHoCmu, npusieYeHus uHsecmuyud u
NnoBbIWeHUs  3Hepeo3gpgekmusHocmu.  Passumue cekmopa  aJbMmepHamuBHOU — 3HepeemuKu
obecnequsaem 00/120CPOYHbIU IKOHOMUYECKUU pOCM U NOBbILACM 3KOHOMUYECKYH YCmoUdyuBOCMS,
mem CambIM u2pas BaxcHyro poJib 8 00CMuUXeHuU uesel ycmol4yuso20 pazBumusl.

JKo/102u4eckoe 3Ha4YeHUe albMepHAMUBHbIX UCMOYHUKOB SHep2u.

JKoJsio2uyeckoe 3HayeHue ajbmMmepHAmMUBHbIX UCMOYHUKOB 3HEpauu BesIUKO, NOCKOJbKY 3mMu
UCMOYHUKU OArom 3HAYUMeEsIbHbIE NPeuMywecmsad C MOYKU 3peHUs 04UCMKU amMocgepb], 3auumab]
BOOHbIX peCypcoB U N000epIaHuUs SKOCUCmeM. VX UCN0/Ib308AHUE NOMO2aem 3aWUMUMb OKPYHArOULYHO
cpedy u npedomspamums 2/106a/1bHOe U3MeHeHue Kaumama. B 6yodyuwiem bosiee wupokoe npuMeHeHuUe
IMUX UCMOYHUKOB 3HepauuU CmaHem Bax cHbIM Wazom 0719 3aWumsl OKpyxcaroujel cpedbl u obecneyeHust
YcmoUu4uBo20 pazsumus.

1. CokpaujeHue Bblbpocos 8 ammocgepy: AlbmepHAMUBHbIE UCMOYHUKU SHepauuU He BbI0esIaHom
BpeOHbIX BbI6POCOB B aMMOCHepy U Uzparom BaXcHYH posib B bopbbe C usMeHeHUem Kaumama.

2. CoxpaHeHue NpupoOHbIX pecypcos. Vcnosib308aHue B0306HOBISEMbIX UCMOYHUKOB 3Hepauu
nomo2aem CoXpaHsmMeb U YCmMoU4yuBo UCN0/Ib308AMb NPUPOOHbIE PecypChbi.

3. 3awuma 3kocucmem. 3K0J/102u4ecKU Yucmoe Npou3so0CMBO 3Hepeuu cozdaem Yyc/108us 0Jis
3aWUumal U BOCCMAHOB/IEHUSI SKOCUCMEM.

AZlbmepHamuBHble UCMOYHUKU 3Hepauu — 3MO UCMOYHUKU 3Hepeuu, paspabomarHbsie 071s
CHUMX(EHUSI 3dBUCUMOCMU OM UCKONAemMo20 MONJIUBA U OKA3AHUSI NOJIOMUMEbHO20 B/IUSHUS HA
KocUCmeMbl. IMu UCMOYHUKU 3HepauuU ueparom BAXCHYHO POJib B 3dljume NPUPOOHbIX pecypcos U
o4YucmKe ammocgepsl. AlbMepHamuBHbIe UCMOYHUKU 3Hepauu BK/IHOYArOM COJTHeYHYH, BempOoBYH,
buomaccy, 2udpo3HepeemuKky U 2eomepMasIbHyr 3Hepeuro. IKO/I02u4eckas 3HA4uMoCmb  3IMUX
UCMOYHUKOB NPOSBJIAEMCA B pA3/iuYHbIX achekmax. (Mamedos A. 2021).

1. Cmse4eHue 27106a16H020 NOMeNnJIeHUs.

OxueaHue uckonaemoz20 monusda npuBooum K Bbibpocy yenekuciozo 2aza (CO2) u dpyaux
NAPHUKOBbLIX 2A308 B amMMocgepy, Ymo ycuausaem ei1obanabHoe nomensieHue. AJlbmepHamuBHbIe
UCMOYHUKU 3Hepauu NOMO2arom  3HA4YumesibHO CHU3UMb  BbIOPOCLI 3MUuUX 2d308. Hanpumep,
UCNoJ/1b308aHuUe CoIHeYHoU U BempoBoU SHepauU CHUXaem BblbpOChkI Y2/1eKUC/1020 2a3d, NOCKOJ/IbKY 3Mu
UCMOYHUKU He mpebyrom COU2aHUS.

2. YnydweHue kayecmaa 8030yXa.

O)ueaHue uckonaemo2o monJiuBa NpuBoAUM K 06pa3oBaHuro 3azpsisHuUMesnel 8030yxa, Makux Kak
OKCUObl @30ma u maepoble 4acmuuybl, KOMOopble YXyowarom Ka4ecmso B030yXd. VIcnoJsib30BaHue



a/lbMepHAMUBHbIX UCMOYHUKOB 3Hepauu Y/ydwaem Kayecmso B030yxd U 3duwjuuiaem 300p0Bbe
YeslI08eKa 3a c4em yMeHbeHUs KoauYecmaa makux 3azpasHumered.

3. OxpaHa BoOHbIX pecypcos.

TpaduyuoHHoe Npou3B0OCMBO 3Hep2ul, 0CObEHHO Y20s1bHOU U amomMHOU SHep2emuKU, UCNoJib3yem
6o/1bLLOe Kolu4ecmBso BOObl. MO MOXem NPUBECMU K UCMOWEHU BOOHbIX pecypcoB U Bo30elcmauUr
Ha 3Kocucmemsl. AibmepHamuBHbIe UCMOYHUKU 3Hepaul, makue Kak COHeYHas u BempoBas 3Hepeus,
mpebyrom MUHUMAJIbHO20 KOJU4YecmBaa B00bl U, C/1e008AMesbHO, NOMO2AtOM 3KOHOMUMb BOOHbLIE
pecypchi.

4. 3awuma 3Kkocucmem.

[pou3BO00CMBO U UCNOJIb30BAHUE UCKONAEMO20 MONJIUBA MOXEem NPUBECMU K Pa3pyluleHUro
JKocucmeM, 3a2pA3HeHUro NoYBbl U BOObI. AlbMepHAMUBHbLIE UCMOYHUKU 3Hepauu obecneqyusarom
JHepauro C MeHbWUM Bo30elicmBueM Ha 3Kocucmemy. Hanpumep, Co/iHe4Hble naHesnau U BempsHbie
mypbUHbI 0KA3bIBAKOM MUHUMA/IbHOE B030elicmBuUe Ha 3KOCUCMeMbI, 0CObeHHO NpU UCNO/Ib30BAHUU HA
CeJ/IbCKOXO3AUCMBEHHbIX 3eMJISIX.

5. Mepepabomka u buosnoaus.

JHepeuss buomMacckl NOJy4aemcs U3 0p2aHuYyecKux Mamepuasos, Komopbie nepepabamsiBaromMcs
U UCNOJIb3YHOMCS B NPOU3BOOCMBE 3Hepauu. Imom nooxo0 no3sosgem bonee 3¢poekmusHO
UCNO/Ib308AMb NPUPOOHbIE PecypChbl 3d CYem OUEHKU CeslbCKOX039UCmBeHHbIX OMX0008 U Opyaux
0p2aHUYeCcKUX Mamepuasios.

6. Pazsumue u 3KOHOMUYecKue BbI200b!.

OH cnocobcmsyem pazBuMUK A/bMEPHAMUBHbBIX UCMOYHUKOB 3Hepeuu, CO30aHUK HOBbIX
paboyux mMecm U 3KOHOMUYeCKOMY passumuro. Pazsumue 3mux UCMOYHUKOB 0dem 3KOHOMUYeCKue
BbI200bI 3a C4Yem NOOOEPXKU MeCmHbIX npouzsooumesel U NOBbIWEHUS 3Hepeemu4yeckol
He3asuCUMOCMU. IMOo MAkxe NOMo2dem CHU3UMb 3HEp2emuYecKyr 3aBUCUMOCMb 3d CYem YKpensieHUs
MeCmHOU 3KOHOMUKLU.

Pe3ysibmam.

JIna AsepbalioxcaHa pazsumue UCMOYHUKOB 3e/1eHOl HepauU Moxem Cbl2pamb BAXCHYHO POJib B
obecneyerHuu YcmolyuBo20 3KOHOMUYECK020 passumus. Hecmomps Ha npobaembl u npensgmcmaus, ¢
KOMOPbIMU CMAiKusaromcs 8 3mod ob1acmu, NomeHuuas 3eaeHol 3HepeemuKku 02poMeH U OKd3biBaem
3Ha4yumesibHoe BAUSHUe Ha bydywee pazsumue cmpaHbl. baazooapsa ueneHanpasieHHod NoAUMuUKe u
cmpame2ud4eckum uHsecmuyusam AsepbalioxaH moxem 0obumscsa 60/bWUX ycnexos B cgepe 3e1eHol
SHepeemuKu.
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TNOAJEPXKA BAHKAMW 3EJIEHBIX NPOEKTOB: YCTIELLIHAS TTPAKTUKA B HAXYBIBAHE

Cesoumasbies Mypao LLlamcedduH o2/ibl
Hax4ybiBaHCKUl 20Cy0apcmBeHHbIU yHUBepcumem
lpenodasamerib Kageopbl SKOHOMUKU U MapKemuHaa

BsedeHue.

3esieHas 3KOHOMUKA — 3MO 3KOHOMUYECKas cucmemd, OCHOBAHHAS HA NPUHYUNAX 3K0102u4eckol
ycmoUyuBoCmU U HanpasieHHas Ha 3g@eKkmusHoe UCN0/Ib30BAHUE NPUPOOHbIX Pecypcos8 U OXPaHy
OKpyxaroweld cpedbl. Ima KOHUEeNnyus HanpassieHa Ha obecneqyeHue Kak 3KOHOMUYECKO020 pa3sumus,
MAakK U 3K0/102u4ecko2o banaHca. baqku uzparom Bax cHyro posib B8 pasBuUMUU 3e1eHol SKOHOMUKU. OHU
OXBAMbIBAOM WUPOKUU cnekmp 0esmesibHOCMU. 0m (GUHAHCUPOBAHUS 3KO102UYeCKUX Npoekmos 00
puHaHcoBol N0O0EePIKU BHEOPEHUS 3e/1eHbiX MexHoa02uUl.

B nocnedHue 200kl posb baHkos npuobpemaem 60sbuioe 3HaYyeHue 0J19 passumus 3eseHol
IKOHOMUKU U peuwleHus 3Kos02udeckux npobsem 8 2106a/1bHOM macuimabe. PUHAHCOBbIE Y4pexcOeHUs,
0CcobeHHO 6aHKu, ueparom BAMCHYH POJib B8 (UHAHCUPOBAHUU «3€/IeHbIX» NPOeKmos U obecnevyeHuu
JKosno2u4yeckol ycmolyusocmu. HaxybisaHckas ABmoHomHasa Pecnybauka (HAP) npednpuHsia wazu
Bneped 8 smol 0b1acmu U Ha4yasa nNPUMeHsIMb GUHAHCOBbIE UHCMPYMeHMb! 0J11 NOO00epHKU
JKosI02U4eckUX npoekmos. B 0aHHoU cmamee 6yoem paccMompeH YycnewHbild onbim Noo0epyKu
b6aHKamu 3eseHbIXx NPOeKMoB B8 Hax4ybiBaHe U NOJYyYeHHbIe 8 pe3y/ibmame NOJ0XUMEbHbIe 3deKmei.

B daHHol cmamsee b6ydem paccmMompeHo passumue 3es1eHol 3KOHOMUKU U poJsib 6AHKOB 8 3MOM
npouecce.

Ymo makoe 3e1eHas 3KOHOMUKA?

3eneHas 3KOHOMUKA — 3MO MoOesib, obecneyusarouds ycmolyusoe passumue ¢ Yy4emom
3KOJI02UYEeCKUX U COUUAIbHbIX NOoCaeocmsull 3KoHoMuYeckold oesmesibHoCmu. 3ma modesib
oxBamsiBaem makue obsacmu, Kak oxpaHa oKpyxcarouiel cpeodbl, 3¢pekmusHoe UCNoIb308aHUE
pecypcos, NPooBuUXIeHUEe BO30OHOBJIAEMbIX UCMOYHUKOB 3HepauU U NPUMEHeHUe 3K0J102udeckKu YUCmbiX
mexHosioeull. 3e/1eHas 3KOHOMUKA HANPAas/ieHa Ha COXpaHeHue NPUPOOHbIX pecypcos u obecneyeHue
JKos102u4ecko20 banaHca 019 6yoyusux NoKoaeHuUd.

OCHOBHbIE NPUHUUNBI 38/1eHOU SKOHOMUKU

3enieHas 3KOHOMUKA 6azupyemcs Ha HeCKOJIbKUX OCHOBHbIX NPUHUUNAX:

1. Ycmodyusoe ucnosib308aHue pecypcos.

OH cnocobcmayem 3¢ pekmusHoOMY U YcmodyuBoMy UCNOJIb30BAHUKO NPUPOOHbLIX pecypcos. E2o
yesib — NpedomBpamumMb UCMOUWeHUe NPUPOOHbIX pecypcos U obecnedums Ux 3aujumy 018 6yoyuiux
nNoKoseHUd.

2. [Tepexo0d Ha B0306HOB/ISeMble UCMOYHUKU 3HepuUl.

CHUXYceHue 3aBucumMocmu 0m UCKONAemMo20 MonJiusd U Nepexood Ha Bo306HOB/IAEMbIe UCMOYHUKU
JHepauu, Mmakue Kak COJIHeYyHas, BempoBasl U 2UOPO3Hep2emuKd, SBJISIOMCS  K/HYeBbiMU
HanpasieHUsMU «3es1eHOU» 3KOHOMUKU.

3. Hu3koyenepooHas 3KOHOMUKA.

CokpauyeHue BbIbpOCOB Y2/1eKUC1020 2a3a AB/IFEMCS BAXCHbIM KOMNOHEHMOM 3e/1eHOU SKOHOMUKU.
2mo BaxcHo 011 6opbbbI C USMEHeHUeM KauMama u 3ameosieHus 2106a16H020 NOMeNnJ1IeHUs.

4. CokpaujeHue u NOBMOPHOe UCNO/Ib30BAHUE OMXOO0B.

CokpauwjeHue omxo0o8, 006pA3yWUXCA NPU  Npou3sodcmBe U nompebsieHuu nNpooyKyuU,
nocmpoeHue 3KOHOMUKU, opueHmupoBaHHol Ha nepepabomky u NOBMOPHOE UCNO/Ib30BAHUE, MAKM(e
AB719emcst 00HoU U3 0CHOBHbIX Uesiell 3e/1eHOU SIKOHOMUKU.

5. SKos102u4ecku Yucmaie mexHos102uul.



3esieHas 3koHoMuka nodoepxcusaem paspabomeky u npumeHeHue bosiee 3¢ppekmuBHbIX U YUCMbIX
mexHos102ul, He OKA3bIBAOULUX He2amMUBHO20 BO30eUCMBUS HA OKPYXArOULYHO CPedy.

lpeumyuwsecmsa 3e/1eHoll 5KOHOMUKU.

3esleHas  3KOHOMUKA — Npedsdzaem — MHOMECMBO  NPeuMyuiecms, KAk — 3KOJ02U4ecKux,
SKOHOMUYECKUX, MAK U COUUAJIbHbIX:

« DKosI02UYeCcKUe NpeumMywecmaad: «3e1eHas» 3KOHOMUKA U2paem BAXHYH poJib B 3aujume
oKpyxcarouwiell cpedsbl, 3¢ppeKkmuBHOM UCNOIb30BAHUU NPUPOOHBIX pecypcos u bopbbe ¢ usmeHeHuem
Kaumama.

« DKOHOMUYecKue Bbl200bl: 3e/1eHass JKOHOMUKA Npedocmassissem WUpPoOKUe BO3IMOXHOCMU 0/1s
C030aHus HOBbIX paboyux Mecm, yCmoU4uBOCMU 3KOHOMUYECKO20 PpOoCmad U (POPMUPOBAHUS HOBbIX
PbIHKOB.

« CouuasibHble BbI1200bl: NOBbILIEHUE COUUA/IbHO20 6/1a20COCMOSIHUS, YJ1ydweHue 300p0BbS
HaceneHus u obecneyeHue coyuasnbHol cnpaseduBoCmMuU COCMAs/ISHOM OCHOBY «3€/1eHOU» SKOHOMUKU.

lpumeHeHue 3e1eHol 3KOHOMUKU.

[MpumereHue 3eeHol 3KOHOMUKU BO3MOXCHO 6710200aps  3KO02UYeCKUM  UHULUAMUBAM,
peasusyembiM 8 pas/iuyHbIX chepax:

* [IpombiwIeHHOCMb: [IpuMeHeHue YucmbiX MexHo102ull U pecmpyKmypu3ayus NPOMbIUITIEHHbIX
NpoUeccos 3Kos102u4ecku YycmoldyusbiM 06pasom.

s Cenbckoe x0350cmaBo:  [IpUMeHeHue 3K0JI02UYeCcKU YUCmbIX Memodos,  BbipAWUBAHUE
CeNbCKOX03alCmBeHHbIX Kyibmyp 6e3 Xumudyeckux yoobpeHul u coxpaHeHue niodopoous NOYs.

* [0podcKoe NAaHUpoBaHue: NJIaHUPOBAHUE 3K0I02UYeCcKU Yycmoldusbix 20podos U codelicmaue
UCNOJIb30BAHUKD BO30OHOBISEMbIX UCMOYHUKOB 3Hepaull.

Posib 6aHKOB B 3e/1eHOU SKOHOMUKE.

baHKu BbICMYNArOM B KA4eCmBe OCHOBHbIX (UHAHCOBLIX NOCMABUWUKOB B8 PA3BUMUU 3e/1eHol
IKOHOMUKU. VIX poJib NpOSIB/ISeMcs B C/1edyroujux ob1acmsx:

1. 3eneHblie Kpedumei.

3enieHble Kpeoumbl ABASKOMCA O00OHUM U3 Haubosiee BaX3(HbIX BKAA00B 6GAHKOB B 3e/1eHyH
IKOHOMUKY. Imu Kpedums! Npedocmassigtomcs 018 (PUHAHCUPOBAHUS 3KOJI02UYECKUX NPOeKmos.
3esieHble Kpedums! UCNOJIL3YIOMCS 0/ (UHAHCUPOBAHUS NPoeKkmos B o0bsacmu B0306HOB/IAEMbIX
UCMOYHUKOB 3Hepauu, uHuyuamus B8 o061acmu 3Hepeo3p@deKkmuBHOCMU, YUCMbIX mexHosao2ul U
JK0J102U4eCKU YCMOoU4UBbIX NPOEKMOoB. mu Kpedumasl 0becneqyusarom 3KOHOMUYecKue U 3Koa02udeckue
BbI200b! 3d CHEM YBe/IUYeHUS UHBECMUUUL B «3e/1eHYH» IKOHOMUKY.

2. DKoso2uyeckue UHBeCMuUUUOHHbIE POHOBbI.

baHKu co30arom 3Kos02u4eckue UHBEeCMUUUOHHbIe GoHObI 0719 GUHaHCUpoBaHus 3eneHol
JKOHOMUKU. Llesibto 3mux GoHO0B £B/ISeMCS NpussiedyeHue UHBeCmuuul, OpUeHMUPOBAHHBIX HA
JK0/I02U4eCKUe NPOeKMbI U YUCMbIe mexHo102uU. POHObI 3KO02U4EeCKUX UHBECMUUUU NOO0epIUBArom
puHaHcUpoBaHue «3esieHbix» NPOeKMOoB KAk BHYMPU CMPAHbl, MAK U 3a pybexcom, a Mmak3e NOOUWPSHm
UHHOBAyuu 8 3mod obacmu.

3. OyeHKa 3KoJ102u4eckUX pUCKos.

baHKku obecneyusarom OUeHKY U ynpasJsieHue 3K0/102u4eckumMu puckamu 0J18 pazsumus 3e1eHol
SKOHOMUKU. IMOom Npouecc 2apaHmupyem, Ymo ¢akmopbl okpyxcarowiel cpedbl NPUHUMAOMCS BO
BHUMAHUE NPU NPUHAMUU DUHAHCOBLIX pewleHUl. baHKu HEeoXomHo Kpeoumyrom 3K0102U4ecKku
HeycmoU4uBble NpoeKkmab! U NPUHUMArOM CNeyUasibHble Mepbl N0 CHUMCEHUHD 3KO02UHECKUX PUCKOB.

4. 3eneHble obaueayuU.

3enieHble obaueauuu — 3MO  CheuudsbHble obaueayuu, Bbinyckaemble baHkamu  0sid
pUHAHCUPOBAHUS 3€/1eHbIX NPOeKMOB. Imu 0b1ueauuu Ucnosb3yromcs 0J18 GUHAHCUPOBAHUS NPOEKMOB
B0306HOB/IAEMOU  3HEP2eMUKU, UHULUAMUB NO NOBbLIWEHUI 3HEep2o3pdekmusHocmuU U  Opyaux
2KOJI02UYeCKUX NPOeKMOB. 3esieHble 0bueayuu co30arom HOBbIe UCMOYHUKU (PUHAHCUPOBAHUS 0/
pazBUMUSA 3e/1eHOU SKOHOMUKU U NOBbLILWLAOM UHMepec UHBECMOopoB K 3mol coepe.

BrusiHue 3e1eHol SKOHOMUKU Ha 6aHKU.

Pazsumue 3e/1eHol 3KOHOMUKU c030aem HOBble BO3MOXHOCMU U BbI308bI 0719 6AHKOB. 3es1eHas
IKOHOMUKA BJ/IUSem Ha buzHec-Mo0eu U cmpameaudyeckue peuleHus baHkos. baHku 8 pycne 3eneHol
KOHOMUKU pacwiupstom nopmaesiu npooyKmos U Yciye, Co30arom HoBble GUHAHCOBbIE UHCMPYMeHMb!
U BHEOpAom UHHOBAUUOHHbIE peuleHUs NO YNnpasaeHUr 3K0/102U4ecKUMU PUCKAMU.



BrusiHue 3e/1eHoll 5KOHOMUKU Ha 06Wwecmao.

3eneHas 3KOHOMUKA npedsiaeaem obuwiecmsy psao npeumyusecma. Ima 3KOHOMUYeckass Mooesib
obecneyusaem 3aujumy OKpyxarowed cpedbl, co30aem HoBble paboyue mMecma U NOBbILIAEM
couuasbHoe baazococmosiHue. 1odoepxka baHKamu 3e1eHol 3KOHOMUKU NOBLIWLASM 3K0JI02UYECKYH
ocBedomieHHOCMb 0bWecmaa u cnocobcmayem 3Ko/102udeckol ycmod4yusocmu.

3es1erHas 3KOHOMUKA U poJib 6AHKOB.

3esieHas 3KOHOMUKA cnocobcmayem UHBeCMuUUUaM B8 B0300HOB/ISEMbIe UCMOYHUKU dHepauu u
Yucmble MexHoJI02ul, a MAKXe NOBbIWLEHUI IKO02udeckol ycmolyusocmu U NPoU3BoOCMBY Yucmol
3Hepauu. baHKu ABNAOMCA  HeombemsieMol 4Yacmbto 3moeo  npoueccd. OHU  obecnequsarom
uHarHcuposarue 3eseHbiXx NPoeKkmMos, NO00ePHUBAOM 3KoJ02UYeckKUue UHHOBAUUU U Y/Iy4UIarom
UHBECMUUUOHHBIU Kaumam. Posib 6AHKOB MAKxXe BAXCHA B OUeHKe U YNpassieHuU 3K0s102UudecKumMu
puckamu. LLlaeu, npednpuHsamsie 8 3moli ob1acmu 8 Hax4biBaHe, Bax3cHb! 0151 SKOHOMUYECKO20 pa3BuUmMUs
peauoHa U 3auiUumai 3K0/102u4ecko2o basaHca.

Cmpameaus No00epx KU baHKOB8 3e/1eHbIX NPOeKmos 8 HaxybisakHe.

HaxybiBaHckas ABMOHOMHAA Pecnybsiuka peanusyem pas/iudHble NPoeKkmsl No  passuUMUo
3e1eHoll 5KOHOMUKU. BaHKu BbICcmMyNnarom 0CHOBHbLIM NAPMHEPOM B PUHAHCUPOBAHUU 3MUX NPOEKMOB.
Hekomopble U3 ycnewHbix 3e/1eHbIX NPOeKMOoB, peasu308aHHbIX Npu Noddepicke baHKOB:

1. [Mpoekmbl Bo306HOBIgEMOU 3HepeemuKu: 6aHKu HaxybisaHa yseauquau cBouU UHBECMUUUU B
npoekmabi CoJiHe4YHol U BempoBol 3HepeemuKku. 3mo obecneyusaem He MOJIbKO SHep2emuyeckyto
6e30NacHOCMb peauoHa, HO U CHUXaem 3Koso2udeckul cied. baHku nodoepyusarom peanu3ayuro
npoekmos, Npedocmassisig NO0 3MuU NPOEKMbI 00J20CPOYHbBIE U JIb2OMHbIE Kpeoumai.

2. DKosloeu4ecku 4ucmoe cenbckoe x03aucmBo. Ce/lbCKoxo3aU0CmBeHHbIU CeKmop SBJISemcs
00HUM U3 OCHOBHbIX CEKMOPOB 3KOHOMUKU Hax4ybiBaHA. baHKu OKa3biBarom GUHAHCOBYHO NOOOEPHCKY
Ce/IbCKOX039UCMBeHHbIM NPOEKMAamM No NPOU3BOOCMABY 3KOI02UYeckUu Yucmodl NpodyKyuu. Smu
NpoeKmbl HANpPassieHbl HA BbIPAWUBAHUE Ce/IbCKOXO3AUCMBEHHbIX KY/IbMyp ecmeCcmBeHHbIMU
memooamu, 6e3 xumuyeckux yoobpeHud.

3. 3awuma u o4yucmKka BOOHbIX pecypcos: IpodekmusHoe UCNo/Ib30BAHUE BOOHbIX Pecypcos U
04UCMKa BOOb! AB/ISeMCA 00HUM U3 NPUOPUMEMHbIX BONPOCOB B HaxybiBaHe. baHKu obecneyusarom
OXPAHy U 04UCMKY BOOHbIX PECYPCOB, BbIOEsIAS PUHAHCOBbIE PecypChbl Ha UHPACMPYKMYPHbIE NPOEKMb!
8 3mou obnracmu.

4. 3eneHble Kpedumai: baHKu Hax4yeiBaHa npedocmasisaom Kpeoumsl 0Ji 3e/1eHbIX NPOeKMOoB HaA
0CObbIX YC/I0BUSAX. IMU Kpeoumsb! NPeoHa3Ha4yeHb! 0J1 NPOOBUMEHUS U peasiu3dauyuu 3K0/102UYecKux
npoekmos. [lpedsioxceHue 3eseHbix Kpeoumos 0esaem npoekms! bosee 00CMynHbIMU ¢ PUHAHCOBOU
MOYKU 3PeHUSl.

YcnewHble npakmuku u ux pe3ysibmameai.

B pesysibmame nodoepxku baHKamu 3esieHbiX NPoekmoB B HaxybiBaHCKOU ABMOHOMHOU
Pecnybiuke docmueHym pso NOJIOXUME/IbHbIX Pe3y/ibMAamos:

* 3awuma 3koso2udecko2o banarca: bnazodaps UHBECMUUUSM B BO30OHOB/ISeMble UCMOYHUKU
JHepauuU B8 Hax4biBaHe coxpaHeH 3Koio2udeckuli 6aaaHc. 3azpszHeHue B030yXa CHUMXAemcs, d BbI6pOChI
VeIeKUC/1020 2a3a CBOOAMCSA K MUHUMYMY.

« DKOHOMuYeckoe paszsumue: Peanu3ayusi 3es1eHbiX Npoekmos obecnequsda yCmod4yuBocmsb
IKOHOMUYeCcK020 passumus HaxysbisaHa. Co30aHue HoBbIX paboyux Mecm u y/1ydweHue 6,1a20CoCmosHUS
MeCmHbIX CO0bWecms ABISHMCA 00HUMU U3 2/1aBHbIX Pe3y/IbMAmoB 3MUX NPOEKMOos.

* WMIHHoBayuu u nepedaya mexHoso2ull: biazodaps 3eneHbiM Npoekmam HaxybisaH dobuscs
npoepecca B8 NPUMEHeHUU UHHOBAUUOHHbLIX MexHo/a02ull U NOJIyYeHuU HOBbIX 3HAHUU. 3mo
CNOCOBCMBOBAIO NPUBJICYEHUI KAK MECMHbIX, MAK U UHOCMPAHHbIX UHBECMUUUU.

Pesysibmam.

Pazsumue 3es1eHoll 3KOHOMUKU UMeem Bax)cHoe 3HadYeHue 0/ obecnedeHuss Kak 3KOHOMUYeckod,
mak u 3Kosoeuyeckold ycmolyusBoCmU. baHKU u2parom BAXHYHO pPoOJib B KA4eCmBe OCHOBHbIX
(PUHAHCOBLIX NOCMABWUKOB B 3MOM npoyecce. Vx No0oepiKa 3Koa02u4eckux NPoeKkmos Yckopsem
paszsumue 3e1eHol 3KOHOMUKU U nomo2aem co30ame bosiee 3es1eHbil u ycmoUudusbil mup 018 6YoyuLux
nokosieHuUl. YBenudyeHue nododepxku 6aHKamu 3eeHol SKOHOMUKU BAXCHO KAK 0J1 3KOHOMUYECKO20,
Mak u 0719 3K002U4ecKo2o bydyuiezo.



[odoepxka baHKamu 3es1eHbiXx NPMbOeKMOoB 8 HaxybiBaHckol ABMoHOMHOU Pecnybiuke sHeca
BAX(HbIU BK/1AO B 3KO/I02UYECKOE U SKOHOMUYECKOe pa3Bumue pecuoHd. Imom OnbIiMm MOoXem CmMamb
npumepom 0715 Opyeux pe2uoHoB U CMPaH. Yd4acmue 6aHKoB8 B pa3sumuu 3e1eHod 3KOHOMUKU BAXCHO KAK
0J19 3KOHOMUYeCcKoU, Mak u 0J18 3Koa02uqeckol ycmolyusocmu, u oxcudoaemcs, ymo 8 bydyuwiem 6yoym
Peasu30BaHbl HOBbIe UHUYUAMUBLI U NPOeKMbI B Mol 0b1acmu.

Jlumepamypa

1. Aliyev, A. (2023). Nax¢ivan igtisadiyyatinda innovativ maliyye aletleri: Yasil kreditlerin tatbigi.
Baki: Elm Nesriyyati.

2. Hiseynov, E. (2024). Nax¢ivanin bank sektorunda yasil kreditlerin inkisaf perspektiviari.
Azarbaycan Maliyye Jurnali, 15(2), 35-48.

3. Quliyev, R. (2024, Mart 12). Naxcivanda ekoloji innovasiyalar ve banklarin rolu. Maliyys ve
Inkisaf. https://maliyyevinkisafi.az/naxcivan-yasil-inovasiya

4. Daly, H. E., & Farley, J. (2011). Ecological economics: Principles and applications (2nd ed.).
Island Press.

5. Pearce, D. W., Markandya, A., & Barbier, E. B. (1989). Blueprint for a green economy.
Earthscan.

6. Barbier, E. B. (2016). Building the green economy. Nature Resources Forum, 40(1), 66-73.
https.//doi.org/10.1111/1477-8947.12100

7. Bowen, A., & Fankhauser, S. (2011). The green growth narrative: Paradigm shift or just spin?
Global Environmental Change, 21(4), 1157-1159. https.//doi.org/10.1016/j.gloenvcha.2011.07.007

8. United Nations Environment Programme. (2011, February). Towards a green economy:
Pathways to sustainable development and poverty eradication. UNEP.
https.//www.unep.org/resources/report/towards-green-economy-pathways-sustainable-development-
and-poverty-eradication

9. Organization for Economic Co-operation and Development. (2020, June). Green growth and
sustainable development. OECD. https.//www.oecd.org/greengrowth/



https://maliyyevinkisafi.az/naxcivan-yasil-inovasiya
https://doi.org/10.1111/1477-8947.12100
https://doi.org/10.1016/j.gloenvcha.2011.07.007
https://www.unep.org/resources/report/towards-green-economy-pathways-sustainable-development-and-poverty-eradication
https://www.unep.org/resources/report/towards-green-economy-pathways-sustainable-development-and-poverty-eradication

Medical sciences

UDC: 616-006-071-07(574)
EPIDEMIOLOGICAL ASPECTS AND INDICATORS OF ONCOLOGICAL SCREENING IN KAZAKHSTAN

Arman A. Khozhayev

Professor of the Department of Oncology named after S.N. Nugmanov,
Asfendiyarov Kazakh National Medical University, Almaty, Kazakhstan
Zhuldizay B. Amanzholova

Head of Department of Family Health Center 1

City polyclinic N98, Almaty, Kazakhstan

Aida N. Daurenbekova

Senior Lecturer of the Department of General Medical Practice,
Kazakh-Russian Medical University, Almaty, Kazakhstan
Fatima K. Zholdasova

Lecturer of the Department of General Medical Practice,
Kazakh-Russian Medical University, Almaty, Kazakhstan
Nurken Y. Zhappargaly

Head of Department,

LLP «Open Medical Channel» Almaty, Kazakhstan

Zhibek Shaim

General Practitioner,

Medical Center «Keruen-Medicus», Almaty, Kazakhstan
Azhar S. Karimova

General Practitioner,

City polyclinic N30, Almaty, Kazakhstan

Zhainagul M. Abdullina

Head of the General Practitioner Department

City polyclinic N°29, Almaty, Kazakhstan

Nazerke A. Bakirova

General Practitioner,

City polyclinic N30, Almaty, Kazakhstan

Svetlana N. Sinelnikova

Obstetrician-gynecologist of the Antenatal Clinic

Konaev Multidisciplinary City Hospital, Konaev, Kazakhstan
Askhat R. Naimassov

Surgeon Oncologist,

Konaev Multidisciplinary City Hospital, Konaev, Kazakhstan

Abstract

In this scientific and analytical work, the indicators of incidence and mortality from cervical
cancer, breast cancer and colorectal cancer in the regions of our country are considered. The
screening methods currently used and the results of this preventive survey of the population are
described in detail. Detailed step-by-step algorithms are presented, and the principles of
organization and diagnostic capabilities of the screening program for the active detection of these
nosological forms of malignant neoplasms in clinically asymptomatic individuals are reflected.
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Today, one of the most important postulates of the oncology service continues to be the early
diagnosis of malignant tumors. The purpose of screening is to identify asymptomatic (preclinical) cancer
or precancerous conditions in an otherwise healthy target population. In this case, screening plays a
leading role in secondary cancer prevention. The key concept of cancer screening is to identify pathology
at a stage of development when the effectiveness of treatment is maximum and the prognosis is most



favorable. When precancerous diseases are detected during screening, secondary prevention methods
allow to prevent the transition of the initial pathological state to cancer. In this case, the main conditions
for screening are the presence of trained personnel and a standard approach to identifying the trait being
studied and evaluating the results. The methods used must be sufficiently simple, reliable and
reproducible, as well as have sufficient sensitivity and high specificity [1-3].

Screening plays an important role in improving early diagnosis and treatment outcomes. According
to the Guide to Cancer Early Diagnosis by llbawi A. et al. [4], screening aims to detect unrecognized cancer
or its prior lesions in a typically healthy, asymptomatic population through tests or other procedures that
can be applied quickly and are widely available to the target population. In screening, the target
population is assessed for unrecognized cancer or precancer, and most people tested will not be
diagnosed with the disease. Screening should be seen as a process and not as the performance of a
specific test, examination, or procedure. The screening process includes a system of informing and
inviting the target population to participate; administering the screening test; following-up with test
results and referral for further testing among those with abnormal test results; ensuring timely
pathologic diagnosis, staging and access to effective treatment with routine evaluation to improve the
process. A screening program encompasses the process from invitation to treatment and requires
planning, coordination and monitoring and evaluation.

To date, the republican oncological screening program includes three nosological forms of
malignant neoplasms - cervical cancer (CC), breast cancer (BC), colorectal cancer (CRC). Let's consider
the current epidemiological indicators, methodology and results of cancer screening in our country.

CC in the structure of all malignant tumors of both sexes of the population in 2022 took 6th place
with a share of 5.51% (2021 - 4th place, 5.54%), in women - stable 2nd place - 9.7% (9.7 %) [5].

The incidence rate per 100 thousand population increased from 9.4 to 9.92. In 10 regions of the
republic, the incidence rate is higher than the national average: Pavlodar - 17.2 per 100 thousand people.
(2021 - 16.7) — the highest level, East Kazakhstan — 14.3 (10.8), North Kazakhstan — 14.3 (10.2), Atyrau
—13.2(13.8), Zhetysu- 11.7, Karaganda- 11.7 (12.0), Abay - 11.1, Akmola- 11.1(11.9), Mangistau - 11.1
(9.7), Kostanay - 10.8 (10.6) regions.

Low incidence rates in Zhambyl region - 5.8 per 100 thousand population (5.7), Turkestan region -
6.1 (5.2), Aktobe region - 8.3 (11.6), Kyzylorda region - 8.5 (8.2) areas.

CC in the structure of causes of death from malignant tumors of the population of both sexes in
2022 rose from 9th to 8th position, with a share of 4.6% (2021 - 4.3%), mortality from CC is stable at
3.7 per 100 thousand population (3.1).

The mortality rate from CCin 10 regions is higher than the national average: Akmola - 4.2 per 100
thousand population (2021 - 3.1) - maximum level, West Kazakhstan - 4.1 (4.8), Pavlodar - 3.8 (5.6),
Almaty — 3.7 (2.5), Zhetysu — 3.7, Atyrau — 3.4 (4.0), East Kazakhstan — 3.3 (3.8), Karaganda - 3.2 (4.7),
Kostanay - 3.2 (2.4) regions and Almaty city - 3.4 (2.9).

Below the national average, mortality was recorded in Abay region, cities Astana, Shymkent - 2.9
per 100 thousand population, Mangistau - 2.8 (3.0), Turkestan - 2.3 (2.2), Aktobe - 2.2 (3.0), North -
Kazakhstan - 2.0 (2.6), Kyzylorda regions - 1.7 (3.5) - the best result [5].

In 12 regions, a 100% level of morphological verification of the diagnosis was ensured, the lowest
or worst indicator for the third year was in the Kyzylorda region - 94.3%, below the national average
indicators in Akmola - 98.8%, Atyrau - 98.9%, Kostanay - 98, 9%, Mangistau - 97.6%, Pavlodar - 96.6%,
regions and Almaty city - 98.5%;

In a number of regions, the frequency of diagnosis of stage I-ll CC was below the national average
(88.1%) - in Akmola - 76.2% (2021 - 73.6%) - the worst result in the country, in Karaganda - 77, 2%,
Zhetysu - 82.9%, Abay - 83.8%, Kostanay - 84.3%, Aktobe - 85.5%, West Kazakhstan - 85.7%, Pavlodar -
81.3%, while that in the Atyrau region - 100.0% result.

The proportion of stage IV CC is higher than the national average (2.7%) in the following regions:
the worst result is in Zhetysu (6.1%), above the national average in Karaganda - 5.1% (2021 - 5.6%),
Akmola - 4.8% (2.3%), Kostanay - 4.5% (4.4%), North Kazakhstan - 3.9% (7.4%), Almaty - 3.7 % (5.1%),
Zhambyl - 2.9% (0.0) regions, cities Almaty — 3.6% (1.8%) and Shymkent — 3.8% (5.9%). The lowest
neglect is in the East Kazakhstan region - 1.0% (0.7%).

Late diagnosis rates (lll-1V stages) for CC are above the national average - 11.9% (15.4% in 2021)
were noted in Akmola - 23.8% (2021 - 26.4%,) - worst result, Karaganda - 22.8% (35.2%), Pavlodar -
18.8% (20.8%), Zhetysu - 17.1% (24.2%), Abay - 16.2% ( 12.8%), Kostanay - 14.6% (15.6%), Aktobe -
14.5% (9.6%), West Kazakhstan - 14.3% (32.4%) regions. The lowest neglect is in the Mangistau region -
6.0% (20.8%).



Across the country, the five-year survival rate of patients with CC registered in 2018 was 59.9% in
2022, with a decrease from the level of 2021 (67.5% for those registered in 2017), and with a significant
range in by region, from the maximum — 72.9% (2021 — 70.7%) in the North Kazakhstan region, to the
minimum — 34.9% (64.4%) in the Atyrau region [5].

CC screening is a periodic, comprehensive examination of women of a certain age group as part of
a special medical program to prevent and reduce incidence and mortality from CC.

Type of screening - population. The purpose of screening is to identify pre-invasive diseases of the
cervix with subsequent recovery. The screening method is a cytological examination of a smear for
oncocytology from the cervix (traditional and liquid cytology). Coloring according to the "Papanicolaou
test” (Pap test). Interval - 1 time in 4 years. Target group: women aged 30-70 years who are not registered
in the dispensary for CC. The expected results are a decrease in incidence and mortality from CC.

Screening steps:

1) Preparatory - formation of target groups, information support and invitation to screening. The
preparatory stage is carried out by the nurses of the primary health care organization responsible for
preventive measures and includes: annual compilation of a list of women subject to screening in the
coming year by November 15 of the current year, followed by monthly correction, informing target
groups of the female population about the need for screening, screening invitation; ensure timely
screening.

2) Screening - filling out a statistical card of a preventive medical examination (screening) of an
outpatient (form 025-08/y), a register of patients subject to cytological screening and taking material
for cytological examination from the cervix. The screening examination of the target groups of the
female population is carried out by a specially trained midwife of the primary health care organization.

3) The final one is obtaining the results of cytology, informing the woman and developing further
management tactics, fill out accounting and reporting statistical documentation. Responsible for the
final stage of screening is the obstetrician-gynecologist of primary health care [6].

Cytological screening of CC is a complex of organizational and medical measures aimed at early
detection of precancerous and neoplastic diseases of this localization and at reducing the mortality of
this cohort of patients. For traditional cytology, a smear containing 8-12 thousand cells of stratified
squamous epithelium (including cells of metaplastic epithelium) is considered adequate; for liquid
cytology - 5 thousand cells. For both methods, the number of cells of endocervical epithelium and/or
metaplastic epithelium (from the transformation zone) must be at least 10 (single or in clusters). If more
than 75% of the cells of the stratified squamous epithelium are covered with erythrocytes, leukocytes,
etc., then the quality of the smear is considered unsatisfactory.

Interpretation of the results of a cytological study is carried out according to the Bethesda-
terminology cytological system:

Intraepithelial changes and malignant processes are absent (NILM). This group includes cytological
conclusions about the normal state of the epithelium, as well as the presence of various non-neoplastic
diseases. Normally, squamous epithelial cells, groups of cells of columnar epithelium and metaplastic
epithelium, a small number of leukocytes, and rod/mixed microflora are found in preparations. In the
presence of non-neoplastic processes, their nature and, if possible, the cause are specified: atrophic
changes, reactive changes associated with inflammation, including typical regeneration. In addition, the
presence of microorganisms is indicated: Trichomonas vaginalis, fungi, morphologically corresponding to
Candida spp., bacterial vaginosis, cellular changes corresponding to the defeat of Herpes simplex virus,
squamous epithelial cells with atypia of unknown significance (ASC-US), squamous epithelial cells with
atypia of unclear significance, not excluding the presence of a high degree of intraepithelial changes
(ASC-H). Low-grade squamous intraepithelial changes (LSIL) include lesions associated with HPV and CINI,
high-grade squamous intraepithelial changes (HSIL) include CINII, CINIll, carcinoma in situ and cases
suspected of invasion, squamous cell carcinoma, cervical (glandular) epithelium with atypia of unknown
significance, cells of the cervical (glandular) epithelium, possibly neoplasia, endocervical adenocarcinoma
in situ, endocervical adenocarcinoma, endometrial adenocarcinoma, secondary adenocarcinoma,
unclassified carcinoma, other malignant tumors.

There are certain features when taking material for oncocytology: firstly, the examined woman
should be informed about the exclusion of sexual intercourse, vaginal manipulations, including douching,
baths, tampons, etc. 2 days prior to sampling. Taking material for cytological examination is carried out
by the midwife of the examination room of the department of medical examinations of the primary
health care organization: the traditional method (2 glasses - with obligatory fixation in 96% alcohol, it is
preferable to use glass slides with a polished edge, which are easily marked) or the liquid cytology method



(one container with stabilizing liquid ); the code or surname of the patient, identical to the code and
surname in the form for sending material for cytological examination, should be clearly marked on the
glasses or container [6].

At the same time, when using the traditional method, the biomaterial is delivered to the cytological
laboratory as soon as possible after its collection in specialized containers for glass slides with 96%
alcohol. If there are visible visual changes in the cervix, then the material is taken from the woman and,
without waiting for the results, she is referred for an examination by an obstetrician-gynecologist.

A cytological study is carried out in centralized cytological laboratories at oncological institutions,
where an archive of cytological preparations of patients involved in the screening examination is formed,
regardless of the result, for a period of at least 10 years with the formation of a computer database.

What material and technical equipment is required to take material for a Pap test? It is as follows:
soap and water for washing hands, a light source for cervical examination, a gynecological chair, a
disinfected speculum and gloves, an Eyre spatula, a glass slide and a marking pen, a container with a
stabilizing solution for liquid cytology, a fixative solution (96% alcohol), a container with warm water for
lubricating and warming the vaginal mirrors, a 0.5% chlorine solution for disinfecting gloves and
instruments, or another approved for this purpose. And, of course, the registration form itself.

For carrying out liquid cytology, you additionally need: a disposable cervix brush, a container with
a stabilizing solution for liquid cytology, and a fixing solution.

At the same time, a smear for oncocytology cannot be taken: during menstruation, earlier than 48
hours after sexual contact or after using lubricants, vinegar or Lugol solution, tampons or spermicides,
after vaginal examination or douching, and also during the treatment of genital infection.

Now, regarding the results of CC screening. In 2022, 771,282 women of the target group aged 30
to 70 years were examined during cytological screening (in 2021 - 757,454).

During cytological screening in 2022, 392 cases of cervical cancer were identified (319 in 2021).
The detection rate increased from 0.42 to 0.51 per 1000 women examined

High detection of CC during screening is ensured in Aktobe, Almaty, Atyrau, East Kazakhstan,
Kyzylorda, Pavlodar, North Kazakhstan, Turkestan regions and Shymkent city. The detection rate in these
regions ranges from 0.55 to 1.59 per 1000 women examined. The best indicator is in Atyrau region - 1.59.
Compared to 2021, there is an increase in detection in 10 regions, with the exception of Akmola, Aktobe,
Zhamby!, Kostanay, Mangistau, North Kazakhstan regions and Shymkent city. The worst result in Astana
is 0.15 per 1000 women examined [5].

Cytologically, cervical precancer was detected in 1.16% of those examined (2021 — 0.99%). The
detection rate of precancer below 0.6% (the planned indicator for 2022, according to the Comprehensive
Plan) was noted in Aktobe, Karaganda and Kostanay regions.

A high proportion of stage | CC (70% or more) was detected in 6 regions of the country (in 8 in
2021): Kostanay, Mangistau (94.7% - best result), North Kazakhstan, Turkestan regions, cities Almaty
and Astana. Low levels of early detection of CC (below 50%) were not observed in any region.

Localized processes (stages I-Il) were identified in 99.2% of all cases of detected cancer (96.5%). In
the Akmola and Karaganda regions, cases of CC were identified not only in localized, but also in
widespread stages of the process. A total of 3 cases of CC in stage Il and no cases in stage IV were
identified (11 and 0, respectively) [5].

BC ranks first in the structure of the frequency of malignant tumors of both sexes in the population
with a share of 14.7% (2021 - 15.4%). This situation has been stable since 2004, in addition, BC ranks
first and remains consistently in this position in the structure of female oncopathology. The incidence of
BCin 2022 in the country as a whole increased to 26.5 per 100 thousand (2021 — 26.3). In the structure
of cases, BC occupies the 1st ranking place in the vast majority of regions and cities of the country, except
for three: Akmola, Kyzylorda and North Kazakhstan regions, where lung cancer takes the 1st ranking
place [4].

Above the national average - 26.5 per 100 thousand of us. — incidence of BC in 10 regions of the
country: Abay — 33.3, Akmola — 32.7 (2021 — 29.8), East Kazakhstan — 44.7 (39.9) — the highest level,
West Kazakhstan — 31.2 (28.4), Karaganda — 40.2 (40.1), Kostanay — 37.5 (35.8), Pavlodar —43.2 (47.4),
North Kazakhstan — 34.7 (38.2) regions and Almaty city — 35.4 (34.5), Astana city — 31.5 (28.4). Below
average indicators per 100 thousand of us. in Aktobe - 21.6 (24.3), Almaty - 21.9 (17.7), Atyrau - 22.8
(15.7), Zhambyl - 14.2 (15.1), Zhetysu - 22.8, Kyzylorda - 14.6 (14.4), Mangistau - 14.7 (17.3), Turkestan
- 11.3(11.7) regions and Shymkent city - 14.9 (21.9) [5].

BC ranks third in the structure of causes of death from malignant tumors in the population of both
sexes for the thirteenth year in a row, amounting to 8.1% in 2022 (2021 — 8.7%). In the republic as a



whole, mortality from BC decreased by 13.0%, from 6.2 to 5.4 per 100 thousand people.

The regions where mortality from BC is higher than the national average include: Abay - 10.1 per
100 thousand people (maximum level), East Kazakhstan - 8.0 (2021 - 8.5), Pavlodar - 7.1 (10.0), North
Kazakhstan - 7.0 (11.4), Kostanay - 6.9 (7.5), Akmola - 6.5 (8.2), West Kazakhstan - 5.7 (6.9), Zhambyl -
5.5 (4.8) and Astana city — 6.3 (6.6), Almaty city — 6.6 (9.5). The indicators are significantly lower in
Aktobe - 4.5 (3.5), Almaty - 4.5 (5.8), Zhetysu - 4.0, Atyrau - 3.7 (3.0), Kyzylorda - 4.4 (4.1), Turkestan -
3.6 (3.6), Mangystau regions - 2.7 (3.6) - the lowest level [5].

Mass screening to identify BC patients should mainly involve healthy women without any signs of
the disease or symptoms. Screening not only helps to detect hidden forms of cancer that can be treated,
but also has psychological value for women. As a result of screening, women are convinced that they do
not have BC, and this is the most important potential success of such programs. While the ultimate goal
of screening is to reduce BC mortality, its immediate goal is to detect cancer before clinical
manifestation. However, BC is a heterogeneous disease, which can significantly affect the effectiveness
of screening. Screening models for BC are usually based on the fact that the majority of detected tumors
are invasive cancers in the early stage of progression. In addition, it must be taken into account that the
detection of cancer (or its precursors) before clinical manifestation increases the risk of false positive
diagnosis [7,8].

Mammography has a sensitivity of 95% and a specificity of 97%. These indicators decrease when
examining women with denser mammary glands (young age, use of hormone therapy), with low quality
mammography, and also with insufficient qualifications of the radiologist. Detection of high-grade
invasive cancer by screening, when the tumor is not yet detected by clinical examination (palpation),
means the possibility of reducing mortality from BC [9].

Preventive screening for early detection of BC in the Republic of Kazakhstan includes [10]:

1) mammography of both mammary glands in two projections - direct and oblique in the
mammography room of the city, district polyclinic (mobile medical complex). All digital mammograms in
the presence of a system for archiving and transferring medical images are copied to CDs and other
electronic media and transferred to the server of the mammography room of the Cancer Center using
specialized licensed software integrated between medical organizations; in case of impossibility of digital
transmission - they are printed on X-ray film at a scale of 1:1 - 100% (1 patient - 1 set - 2 or 4
mammograms) with subsequent transfer to the mammography room of the Cancer Center;

2) interpretation of mammograms according to the BI-RADS classification (MOt, MOd, M1, M2, M3,
M4, M5) by two or more independent radiologists of the same medical organization - double reading or
different medical organizations: a radiologist of the mammography room city, district polyclinic (mobile
medical complex) - the first reading, and the radiologist of the mammography room of the Cancer Center
- the second reading;

3) in-depth diagnostics - targeted mammography, ultrasound examination (hereinafter -
ultrasound) of the mammary glands, trepanobiopsy, including under ultrasound or stereotaxic control
for histological examination, which is carried out in case of detection of pathological changes on
mammograms (M0d) in the mammography room of the Cancer Center.

& Anaverage medical worker or a responsible person of the organization of outpatient care sends
the patient for mammography to the district, city polyclinic.

@ The X-ray laboratory assistant of the mammography room of the city, district polyclinic (mobile
medical complex) performs mammography, fills out a referral for double reading of mammograms and
transmits the referral through information interaction.

@ Radiologist of the mammography office of the city, district polyclinic (mobile medical complex):
fulfills the requirements for the safety and quality of mammographic examinations; evaluates the quality
of the images provided and the correctness of the installation; performs repeated mammography in the
MOt category (technical errors of mammography); determines the radiological density of the mammary
glands on the ACR scale (A, B, C, D) indicating this parameter in the study protocol; conducts the first
reading of mammograms with interpretation of the BI-RADS classification results. In the MOd category
(undetermined or suspicious radiological changes requiring additional examination), the study protocol
indicates the predominant pathology: education, asymmetry, violation of architectonics,
microcalcifications; sends mammograms, electronic copies of mammograms through the archiving
system and transfer of medical images to the workplace of the mammography office of the Cancer
Center together with directions for double reading of mammograms,; directs low—dose computed
tomographic images through the system of archiving and transferring medical images to the workplace



of the computer tomography office of the Cancer Center together with copies of images recorded on CD-
ROMs or other electronic media and directions for double reading.

@ The radiologist of the mammography room of the Cancer Center: evaluates the quality of the
provided images and the correctness of the styling. Viewing digital x-ray images transferred to the server
or on digital media (CD, DVD) is carried out on a monitor for interpreting digital x-ray images with a
resolution of at least 5 megapixels, which has a certified grayscale transmission in accordance with the
DICOM standard, conducts a double (second) reading of mammograms with the interpretation of the
results according to the BI-RADS classification, using, if necessary, archival images. Organizes the third
reading according to indications. With double reading, an independent interpretation of the images is
carried out (blinding method - the second radiologist does not know the results of the first reading); in
the MOm category (technical errors in mammography), recommends repeat mammography; in the M0Od
category (uncertain or suspicious radiographic changes requiring additional examination), the study
protocol indicates the predominant pathology: education; asymmetry, violation of architectonics,
microcalcifications; recommends that the outpatient care organization, according to indications, invite
the patient for in-depth diagnostics (targeted mammography, ultrasound of the mammary glands,
trephine biopsy, including under ultrasound or stereotaxic control, followed by histological examination
of the material); collects and archives all mammograms (films and electronic media) made as part of the
examination. The shelf life of mammograms is at least 3 years after leaving the age subject to a screening
study; the results of the double (second) reading are transferred to the outpatient care organizations
through information exchange.

@ /ndications for in-depth diagnostics are the conclusions of double reading mammograms MO0d
(uncertain or suspicious X-ray changes requiring additional examination).

@ In-depth diagnostics is carried out in two stages. At the first stage, ultrasound is performed,
according to indications, targeted mammography, possibly with an increase (with asymmetry, violation
of architectonics and the presence of microcalcifications). When visualizing a suspicious pathology (M4
and M5), the second stage is performed - trepanbiopsy, including under ultrasound control and
stereotaxic control for histological examination.

& Histological examination is carried out in the laboratory of pathomorphology or pathological
bureau. Morphological interpretation of the biopsy is carried out in accordance with the
recommendations of the World Health Organization.

@ Physician or responsible person of the outpatient care organization:

1) upon receipt of a mammography result according to the BI-RADS classification:

- in case of MOt (technical errors in mammography) - sends the patient for a second X-ray
examination to the mammography room of the city, district polyclinic (mobile medical complex);

- with MO0d (undefined or suspicious X-ray changes requiring additional examination) - sends the
patient for in-depth diagnostics to the mammography room of the Cancer Center;

- with M1 (no changes detected) - recommends that the patient undergo a follow-up
mammography examination after 2 years. With radiological density of the mammary glands, C and D are
sent for ultrasound of the mammary glands to exclude a false-negative result of mammography;

- with M2 (benign changes), refer the patient for a consultation with an oncologist (mammologist)
of the clinical diagnostic department, followed by a screening mammography examination after 2 years;

- with M3 (probable benign changes) - sends the patient for short-term dynamic radiation
observation to the local doctor with the recommendation of control mammography or ultrasound in 6
months;

- with M4 (signs that cause suspicion of malignancy), M5 (practically reliable signs of malignancy)
and if it is technically impossible to perform a trepanbiopsy or a biopsy is refused, a referral to an
oncologist (mammologist) of the clinical diagnostic department for dynamic observation and decision on
the verification of the identified pathology;

2) upon receipt of the result of a histological examination:

- benign education - refers the patient to an oncologist (mammologist) of the clinical diagnostic
department for dynamic monitoring, followed by a screening mammography examination after 2 years;

- formation with an indeterminate malignant potential or carcinoma in situ - refers the patient to
the Cancer Center for consultation and treatment, followed by dynamic observation by an oncologist
(mammologist) of the clinical diagnostic department at the place of her attachment;

- malignant neoplasm - refers the patient to the Cancer Center for treatment and follow-up;

3) communicates the results of the screening examination to the patient in any available way (by



telephone, in writing, through electronic means of communication),

4) enters the results of double reading, in-depth diagnostics, histological examination,
recommendations of the radiologist of the Cancer Center mammography room into the information
system.

Establishing the size of the primary tumor is especially important in screening. Tumor size is an
important criterion for evaluating the quality of screening and determining the ability of X-ray
mammography to detect non-palpable tumors. Therefore, it is extremely important that pathologists
measure tumor diameter as accurately as possible. The smaller the size of the primary tumor, the greater
the likelihood of error in determining its size.

Let's analyze the results of BC screening. Mammography screening identified 1,570 cases of BC in
2022 (1,402 in 2021). The cancer detection rate increased from 1.78 to 1.94 per 1000 examined. The
best result is in the Karaganda region — 2.63 per 1000 women examined. Low detection rate per 1000
examined, compared to the republican average, in Atyrau (1.72), Zhambyl (0.58), Kyzylorda (1.68),
Mangistau (0.42 - worst result), Turkestan (1.22) regions and cities Astana (1.5) and Shymkent (1.58).
Compared to 2021, there was an increase in the detection of BC in 9 regions, with the exception of
Aktobe (decrease from 2.87 to 2.19 per 1000 women examined), Karaganda (from 2.73 to 2.63),
Mangistau (from 1.10 to 0.42), North Kazakhstan (from 3.27 to 2.31), Turkestan (from 1.36 to 1.22)
regions and cities Astana (from 1.54 to 1.50), Almaty (from 2.24 to 2.18) and Shymkent (from 2.35 to
1.58) [5].

In 2022, the proportion of patients identified during screening studies with early stages of BC
(stage 0-) was 50.2% during screening (in 2021 - 47.9%). A high proportion of stages 0-I BC (over 50%)
was recorded in 8 regions (in 8 in 2021): Akmola, West Kazakhstan, Karaganda (70.8% - best result),
Pavlodar, North Kazakhstan, Turkestan regions, cities Astana and Shymkent. Low levels of early
detection of BC (below 40%) were noted in Aktobe (19.3% - worst result), Zhambyl (34.8%), Kostanay
(39.5%), Mangistau (27.3%) regions and Almaty city (37.3%). Localized cancer (0-1 and Il stages)
amounted to 96.2% (2021 - 95.5%), while not a single case was detected in stages lll-1V in Atyrau, West
Kazakhstan, Zhambyl, Kyzylorda, Mangistau, Pavlodar regions, cities Astana and Shymkent. A total of 46
cases of breast cancer in stage Ill and 14 in stage IV were identified (52 and 11, respectively) [5].

Epidemiological indicators of CRC in the form of colon cancer and colorectal cancer are considered
separately for objective reasons.

Colon cancer with a specific gravity of 5.53% (2021 - 5.2%) in the structure of oncopathology of
both sexes of the population has risen to 5th place, in men it remains in 6th place - 5.8% (5.5 %), for
women - in the 5th - 5.3% (4.91%) The incidence rate of cancer of this localization in the country in the
reporting year increased from 8.8 to 9.95 per 100 thousand population.

The incidence of colon cancer in 10 regions is higher than the national average - 9.95 per 100
thousand population: Kostanay - 20.7 (2021 - 15.9), Pavlodar - 18.8 (15.3), North Kazakhstan - 18, 0
(12.7), East Kazakhstan - 16.9 (13.4), Karaganda - 15.4 (15.0), Akmola - 14.6 (10.2), West Kazakhstan -
11.0(10.1), Abay - 10.0 (9.0) regions and cities Almaty— 12.8 (12.1) and Astana— 10.5 (9.0). As in 2021,
colon cancer was detected much less frequently in Turkestan - 3.1 per 100 thousand population (2.7),
Kyzylorda - 4.1 (4.6), Zhambyl - 5.5 (5.8), Almaty - 6.3 (4.7), Zhetysu - 6.4, Mangistau - 6.8 (4.9) regions
and Shymkent city - 5.0 (4.0) [5].

Rectal cancer in the structure of malignant neoplasms of both sexes retains 7th place in rank with
a specific gravity of 4.9% (2021 -4.92%), but in men it dropped from 4th to 5th place - 6. 1%, for women
— from 9th to 10th — 4.0%. The incidence rate per 100 thousand population increased from 8.4 to 8.8.

A high incidence rate was recorded in Kostanay - 17.8 per 100 thousand population (2021 - 16.2),
East Kazakhstan - 17.7 (13.9), North Kazakhstan - 15.6 (15.1), Pavlodar — 14.9 (18.1), Karaganda — 13.3
(11.7), Abay — 12.9, West Kazakhstan — 12.9 (9.8), Akmola — 10.3 (13.1) regions and Astana city — 10.3
(9.0). Traditionally, a low incidence of rectal cancer is observed in Mangistau - 3.1 (2.8), Turkestan - 3.3
per 100 thousand population (2.7), Zhambyl - 3.7 (5.1), Kyzylorda - 4, 1 (5.3), Almaty — 5.3 (5.6) regions
and in Shymkent city — 5.5 (5.0) [5].

Rectal cancer in the structure of causes of death from malignant neoplasms of the population of
both sexes in 2022 remained in 5th place with a share of 5.41% (2021 — 5.41%). In the republic as a
whole, the mortality rate from this form of cancer was 3.6 per 100 thousand population (3.87).

The mortality rate per 100 thousand population was higher than the national average in East
Kazakhstan - 7.8 (2021 - 8.6) - the maximum level, Pavlodar - 7.5 (7.6), Abay - 5.9, North Kazakhstan -
5.8 (4.3), Kostanay - 4.9 (4.9), West Kazakhstan - 4.8 (4.2), Karaganda - 3.8 (5.2) regions. Below the
national average - 3.8 per 100 thousand population, mortality in Aktobe - 3.2 (4.1), Almaty - 2.6 (2.6),



Atyrau- 2.5 (3.4), Zhetysu - 2, 6, Zhambyl - 3.3 (2.7), Turkestan - 2.1 (1.6), Mangistau - 1.9 (1.2), Kyzylorda
regions - 1.8 (2.1) - the lowest figure, and cities Almaty — 3.7 (4.3), Shymkent — 2.6 (2.1).

Colon cancer in the structure of causes of death from malignant neoplasms of the population of
both sexes in 2022, as in 2021, ranks 6th, with a share of 5.2% (2021 — 5.0%,). At the same time, the
mortality rate in the country decreased by 5.6%, from 3.6 to 3.4 per 100 thousand population.

Mortality rates in 10 regions are higher than the national average: East Kazakhstan - 7.1 per 100
thousand population (2021 - 5.1) - maximum level, Pavlodar - 5.6 (6.0), Kostanay - 5.3 (5.6), Akmola —
5.2 (3.8), Abay — 5.1, Karaganda — 5.1 (5.6), West Kazakhstan — 4.8 (4.4), North Kazakhstan — 4.8 (5.0)
regions and cities Astana — 3.6 (2.7), Almaty — 4.5 (5.3). Low mortality rates from colon cancer were
noted in Kyzylorda - 1.2 per 100 thousand population (2.7) - the best result, Turkestan - 1.3 (1.7),
Mangistau - 1.6 (2.6), Aktobe — 2.0 (2.5), Zhetysu — 2.4, Zhambyl - 2.5 (3.7), Atyrau — 2.5 (1.8), Almaty —
2.6 (1.8) regions and cities Astana — (2.7), Shymkent — (2.4).

For colon cancer (94.0%) - 100% verification level was achieved in 3 regions (Abay, Almaty and
Turkestan regions), high rates in the Astana city (98.5%), Shymkent city (98.0%), Zzhambyl (98.4%),
Atyrau (98.2%) regions, low — in Akmola region (86.7%), Almaty city (84.3%), in the Kyzylorda region
(61.8%) — the worst result since 2017.

For rectal cancer (97.4%) - in 6 regions there is a 100% verification level, the worst level is still in
the Kyzylorda region - 85.3%, lower than the republican average in the Akmola region - 92.6%, Aktobe
region - 96 .8%, Mangystau region - 87.0%, Pavlodar region - 95.3%, Almaty city - 93.2% [5].

The frequency of diagnosis of stage I-Il rectal cancer, as a visually accessible localization (68.9% -
national average) in the regions, was: in Akmola - 34.6% - the worst result, as in 2021, in the country (
2021 -44.1%), Mangistau - 47.8%, Abay - 53.9%, West Kazakhstan - 59.1%, Almaty - 66.2%, Zhetysu -
68.6%, Karaganda - 65, 7% regions and Shymkent city - 62.9%.

For colon cancer (52.4%), early diagnosis rates are higher in Pavlodar (65.9% - best result), Abay,
Aktobe, Atyrau, East Kazakhstan, Zhambyl, Zhetysu, Karaganda, Kostanay, Pavlodar, North Kazakhstan,
Turkestan regions and Shymkent. The lowest figure (23.5%) is in the Kyzylorda region.

For colon cancer (17.3%), the rates of neglect at stage IV are higher - in Akmola - 31.0% - the worst
result (2021 - 20.3%), Zhetysu - 27.3%, Abay - 23.1% , Turkestan - 22.2% (29.1%), Karaganda - 28.1%
(28.6%), West Kazakhstan - 18.8% (8.2%), Mangistau - 17.6% (19 .4%) regions and cities Astana - 18.0%
(22.9%), Shymkent - 20.0% (22.7%). The lowest level of neglect is 2.9% in the Kyzylorda region (7.9%).

The proportion of stage IV in rectal cancer (13.1%) is higher in Akmola - 29.6% - the worst result
(2021 - 19.4%), Abay - 19.7%, Kyzylorda - 17.6% ( 9.1%), Karaganda - 16.9% (28.4%), Almaty - 15.6%
(17.0%), Kostanay - 14.8% (11.1%), Zhambyl - 13.3 % (13.6%) regions and Shymkent city - 14.5%
(12.5%). The lowest level of neglect - 6.0% - is in the Atyrau region (12.5%).

Late diagnosis of rectal cancer as a visually accessible localization (stages IlI-1V)) in 2022 amounted
t031.1% (in 2021 -33.5%).

For rectal cancer, the level of neglect is higher than the national average - 31.1%, the indicators in
Akmola - 65.4% (2021 - 55.9%) - the worst result in the country, Mangistau - 52.2% (38.1%), Abay —
46.1% (30.6%), West Kazakhstan — 40.9% (25.4%), Karaganda — 34.3% (46.5%), Almaty — 33.8% (35.7
%), Zhetysu - 31.4% (34.1%) regions and Shymkent city - 37.1% (42.9%). The lowest neglect is in the
Atyrau region - 12.0% (17.5%).

In the country as a whole in 2022, the five-year survival rate of patients with CRC registered in
2018 decreased to 40.4% (2021 - 52.9% for those registered in 2017); there is a significant dispersion of
indicators by region, from maximum — 56.1% (47.5%) in the Kyzylorda region, to minimum — 24.3%
(51.5%) in the Aktobe region [5].

Screening of CRC screening is the systematic use of screening studies in an asymptomatic
population. The purpose of screening is to identify people with abnormalities suggestive of CRC. These
persons in the future need additional examination to clarify the diagnosis. Opportunistic screening is the
non-systematic use of screening tests in routine medical practice. A screening program is much more
challenging than an early detection program. At the same time, the success of the screening program is
largely determined by the awareness of the population and medical workers about the possibilities of
early diagnosis of CRC. The feasibility of a screening program is determined by several factors that relate
to the disease being screened, the screening test, the characteristics of the population, and the
characteristics of the healthcare system.

The first factor is that the disease must be well understood, common enough in the target
population to justify screening, have a recognizable early stage, treatment of the disease at an early stage
should be more effective than at a later stage.



The second is that the test should be characterized by sufficient sensitivity, i.e. the ability to detect
cancer among people with the disease, sufficient specificity - the probability that among people who do
not have a disease, the test result will be negative; have a high positive predictive value (positive
predictive value) or, in other words, the likelihood that people with a positive test result have the disease;
have a high predictive value of a negative result (negative predictive value), i.e. the likelihood that people
with a negative test result do not have the disease, security, low cost; and acceptability - the likelihood
that people for whom this test is intended will agree to the examination (which to some extent depends
on the awareness of the population about the possibilities and importance of early diagnosis).

The third factor is that the healthcare system should be ready for maximum screening test
coverage of the target group, have the resources to confirm the diagnosis, appropriate treatment and
follow-up of people with positive test results, and regularly conduct screening tests at reqgular intervals.
At the same time, the benefits of screening must outweigh the potential physical and psychological harm
and justify the financial costs of its implementation [11].

The factors most significant for the development of CRC are:

- the presence of chronic inflammatory bowel diseases, adenomatous polyps, cancer of other
localization, etc.;

- family history (presence of one or two first-degree relatives with CRC or familial diffuse intestinal
polyposis);

- the age of men and women over 50 years old, taking into account the fact that more than 90%
of patients with colorectal cancer are people of this age (medium risk).

Age, regardless of gender, is an important risk factor for CRC. After the age of 50, the incidence of
CRC increases from 8 to 160 per 100,000 population. Thus, people who have reached the age of 50, even
in the absence of symptoms, constitute a moderate risk group for CRC.

The second category of increased risk of CRC (20%) is made up of persons with a genetic and family
predisposition, suffering from chronic inflammatory bowel diseases, diffuse familial polyposis.

The high-risk CRC group is determined by the so-called Amsterdam criteria (the presence of
malignant tumors in two generations, the presence of cancer in a first-line relative under the age of 50
years), in this case, CRC screening should be carried out after the age of 30 years [12].

The degree of individual risk of developing CRC is determined before screening to select the scope
of studies and the frequency of their conduct.

The interval for oncological colorectal screening is 1 time in 2 years, target group: men and women
aged 50-70 years, with the exception of persons registered at the dispensary for CRC and colon polyposis.
At the same time, when forming the target group, one should take into account the absence of severe
concomitant diseases, such as the presence of a common malignant neoplasm, cerebrovascular diseases
in the stage of decompensation, chronic obstructive pulmonary disease with respiratory failure, cirrhosis
of the liver, myocardial infarction with congestive heart failure, diabetes mellitus with vascular
complications. and others, which are highly likely to lead to death in the next 10 years.

The first step in screening for CRC is the fecal occult blood test (FOBT). Traditionally, such methods
include a benzidine test for occult blood in the feces. This is a biochemical method based on the
assessment of pseudoperoxidase activity of hemoglobin. There is ample evidence that invitation to guaiac
FOBT screening (gFOBT) reduces CRC mortality by approximately 15% in age-matched average-risk
populations.

To ensure the effectiveness of screening with gFOBT, the interval for screening under the national
screening program should not exceed two years. To date, there is an immunochemical FOBT method -
iFOBT, which is superior in efficiency to gFOBT in terms of the probability of detecting adenoma and
cancer. iFOBT has improved analysis performance compared to grOBT.

Immunochemical (immunochromatographic) examination of feces for occult blood - iFOBT or
hemocult test is carried out for all men and women of the target group using an express method, which
allows you to get a result within 3-5 minutes, without the participation of a medical worker. However,
the evaluation of the test is carried out only by a medical worker in the PHC preventive department.

With a positive analysis of feces for occult blood, the second stage of colorectal screening is
performed, which consists in endoscopic examination of the colon - total colonoscopy [6]. At the same
time, in this case, this medical manipulation is of a therapeutic and diagnostic nature, since it allows one-
stage removal of adenomatous polyps, which, according to various authors, occur in every third subject
after 50 years of age. At the same time, women have 20% fewer polyps than men, but they have more
right-sided lesions, which are more difficult to detect using fecal blood tests, because they are less
traumatic [13,14].



What results were obtained from screening for CRC? In 2022, 937,859 men and women of the
target group aged 50 to 70 years were examined during colorectal screening (in 2021 - 920,640) [5].

Colorectal screening revealed 325 cases of colorectal cancer in the reporting year, which is 114
cases more than in the previous year (211 cases). The detection rate increased from 0.23 to 0.35 per
1000 patients examined. Low detection of colorectal cancer was noted in Zhambyl, Karaganda,
Kostanay, Kyzylorda, Mangistau, Turkestan - the worst result, East Kazakhstan regions, Astana city - from
0.07 to 0.30 per 1000 examined. The best result is in the North Kazakhstan region — 0.81 per 1000
examined. Compared to 2021, there was a decrease in the detection of colorectal cancer per 1000 people
examined during screening in Karaganda (from 0.22 to 0.2 1), Kostanay (from 0.29 to 0.28), Mangistau
(from 0.20 to 0.12) regions and Astana city (from 0.20 to 0.19).

Colon precancer (adenoma detection rate) was detected in 27.5% of patients who underwent
colonoscopy (2021 — 22.8%). The detection rate of precancer in Akmola, Aktobe, Almaty (8.5% is the
worst result), West Kazakhstan, Zhambyl, Kostanay, Kyzylorda, Mangistau, Pavlodar, North Kazakhstan,
Turkestan regions and cities is lower than the national average Astana and Shymkent. The best result is
36.2% in Almaty city. It should be noted that the planned indicator for the detection of precancer of the
colon and rectum in the country for 2022, according to the Comprehensive Plan, was 23.0% and was
achieved.

In 2022, the proportion of patients identified during screening studies with early stages of
malignant neoplasms (stages 0-1) was 26.2% during colorectal screening (in 2021 -27.5%).

High early detection of colorectal cancer (above 30%) was noted in Akmola, West Kazakhstan,
Karaganda, Kostanay, Kyzylorda, Turkestan regions and Astana city (57.1% - the best result). Not a single
case of early cancer has been identified in the Mangistau region. Cases of cancer in stages Ill-|V detected
during screening were registered in Akmola, Aktobe, Almaty, West Kazakhstan, Zhambyl, Karaganda,
Kostanay, Mangistau regions and Almaty city. A total of 21 cases of colorectal cancer in stage lll and 3
in stage IV were identified (in 2021 - 18 and 5, respectively) [5].

The complex analysis carried out allows us to conclude that satisfactory results of cancer screening
can be achieved only with its proper organization, high quality of implementation, active participation in
population screening, the use of highly sensitive tests and instrumental methods of preventive
examination, as well as subsequent accurate diagnosis of identified tumors and timely treatment. High-
quality screening leads to early diagnosis of pedological diseases and malignant pathology in the early
stages, which, in turn, increases the effectiveness of treatment and improves the prognosis of the disease.
Target groups that, for one reason or another, do not participate in screening should be informed that
there are no other methods other than screening that would reduce mortality from malignant
neoplasms. Incidence and mortality rates from cervical cancer, breast cancer and colorectal cancer
clearly reflect the epidemiological situation with this pathology in the regions of our country.
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The digital revolution has profoundly impacted the field of education, leading to a paradigm shift
from traditional classroom learning to e-learning platforms. This shift has brought significant
advantages, including enhanced flexibility, wider access to resources, and the potential for personalized
learning experiences. However, the effectiveness of e-learning is intricately linked to the prior computer
proficiency of both students and educators. This article explores the crucial role that existing digital skills
play in determining the quality and accessibility of e-learning. By examining a wide range of studies,
surveys, and case studies, this paper highlights the relationship between computer literacy and e-learning
outcomes, identifies challenges associated with varying levels of digital proficiency, and proposes
strategies to bridge the digital divide. The findings underscore the necessity of targeted interventions to
ensure that both students and educators can fully engage with and benefit from e-learning platforms.

Introduction

The advent of digital technology has transformed virtually every aspect of human life, including
education. The emergence of e-learning, which allows students to access educational content remotely
via digital platforms, has revolutionized the way education is delivered and received. E-learning offers
numerous benefits, such as the ability to study at one's own pace, access to a vast array of resources, and
the opportunity for interactive and personalized learning experiences. These advantages have made e-
learning an attractive option for educational institutions and learners alike, especially in the context of
the global COVID-19 pandemic, which forced a rapid shift to online education.

Despite these benefits, the effectiveness of e-learning is not universally experienced by all students
and educators. One of the key determinants of success in e-learning environments is the level of
computer proficiency that students and educators bring to the table. Computer proficiency refers to the
ability to use computers and related technologies efficiently, which includes knowledge of software,
hardware, and the internet, as well as the ability to troubleshoot and solve problems. This article explores
the impact of prior computer proficiency on the quality and accessibility of e-learning, examining how
digital skills influence learners' engagement, educators'effectiveness, and overall educational outcomes.

Results and Discussion

The analysis of the literature and survey data [1-12] reveals a strong correlation between prior
computer proficiency and the effectiveness of e-learning. Students who enter e-learning environments
with a high level of computer literacy are more likely to experience positive outcomes, including higher
levels of engagement, satisfaction, and academic achievement. These students are better equipped to
navigate online platforms, access and interact with digital resources, and complete assignments
independently. They are also more likely to seek out and utilize additional online resources, such as
tutorials, forums, and educational videos, to enhance their learning.

Conversely, students with limited computer skills often face significant challenges in e-learning
environments. These challenges include difficulties in accessing course materials, navigating learning
management systems, participating in virtual discussions, and submitting assignments. As a result, these
students may experience frustration, disengagement, and lower academic performance. The lack of
computer proficiency can also lead to increased anxiety and stress, particularly for students who are
already struggling with the transition to online learning [2; 7; 8; 10].

The role of educators' computer proficiency is equally important in determining the quality of e-
learning. Teachers who are proficient in digital technologies are more likely to create engaging and
interactive online courses that meet the diverse needs of their students. They can utilize multimedia tools,
such as videos, simulations, and interactive quizzes, to enhance the learning experience and keep
students engaged. Additionally, these teachers are better equipped to provide timely feedback and
support, which is crucial for student success in online learning environments [3; 9].

In contrast, teachers with limited computer skills may struggle to create and manage effective
online courses. They may rely on traditional teaching methods, such as lectures and written assignments,



which may not translate well to the online environment. This can lead to a less engaging and effective
learning experience for students, ultimately impacting their academic performance. Furthermore,
teachers who lack digital skills may be less confident in their ability to teach online, which can negatively
affect their interactions with students and their overall effectiveness as educators [1, 4].

The digital divide remains a significant barrier to effective e-learning, particularly for students from
lower-income families. These students are less likely to have access to computers and the internet at
home, which can hinder their ability to participate in online education. This lack of access can also
exacerbate existing educational inequalities, as students from disadvantaged backgrounds may fall
further behind their peers. Addressing the digital divide is therefore essential to ensuring that all students
have the opportunity to benefit from e-learning [3, 9].

Case Studies

To further illustrate the impact of prior computer proficiency on e-learning, this section presents
several case studies from different educational contexts [1-12].

Case Study 1: High School Students in a Rural Area

In a rural high school, where students had limited access to computers and the internet at home,
a sudden shift to e-learning due to the COVID-19 pandemic posed significant challenges. Among the
students those with prior computer proficiency were able to adapt more quickly to the online learning
environment. They had higher levels of engagement and satisfaction with the e-learning experience and
performed better academically compared to their peers with limited digital skills.

Teachers in the same school who were proficient in digital technologies were able to create
interactive and engaging online lessons, using tools such as video conferencing, collaborative platforms,
and multimedia resources. These teachers also provided additional support to students who were
struggling with the transition to e-learning, offering tutorials and one-on-one assistance. As a result, their
students were more likely to succeed in the online learning environment.

In contrast, students with limited computer proficiency struggled to navigate the online platforms
and access course materials. They reported feeling overwhelmed and frustrated, leading to lower levels
of engagement and academic performance. Teachers with limited digital skills also faced challenges in
delivering effective online instruction, relying heavily on text-based assignments and lectures, which did
not engage students as effectively.

Case Study 2: University Students in an Urban Setting

At large urban universities, a study was conducted to assess the impact of prior computer
proficiency on students' e-learning experiences. Students with higher levels of digital literacy were more
confident in their ability to succeed in online courses. These students were more likely to take advantage
of the flexibility offered by e-learning, accessing course materials at their convenience and participating
actively in online discussions.

Students with advanced computer skills showed higher levels of satisfaction with the e-learning
experience. They were able to efficiently manage their time, balance their academic responsibilities with
other commitments, and use digital tools to enhance their learning. These students were more likely to
achieve higher grades and complete their courses successfully. On the other hand, students with limited
computer proficiency faced several challenges, including difficulties in accessing course materials,
understanding online assignments, and participating in virtual discussions. These challenges often led to
lower levels of engagement and academic performance. Additionally, students with limited digital skills
were more likely to experience anxiety and stress related to the online learning environment.

Professors with strong digital skills were more likely to create engaging and interactive online
courses. They used a variety of multimedia tools, such as videos, simulations, and interactive quizzes, to
enhance the learning experience. These professors also provided timely feedback and support to their
students, which was crucial for their success in the online environment. In contrast, professors with
limited computer skills reported feeling less confident in their ability to teach online. They were more
likely to rely on traditional teaching methods, such as lectures and written assignments, which were less
effective in the online environment. This resulted in lower levels of student engagement and satisfaction
with the e-learning experience.

Case Study 3: Adult Learners in a Continuing Education Program

A continuing education program for adult learners provides another perspective on the impact of
prior computer proficiency on e-learning. The program, which offers courses in a variety of subjects,
transitioned to an online format in response to the COVID-19 pandemic. Adult learners with strong
digital skills were confident in their ability to navigate online platforms, access course materials, and
complete assignments. They were also more likely to seek out additional online resources, such as



tutorials and forums, to enhance their learning. These learners had higher levels of satisfaction with the
e-learning experience and were more likely to complete their courses successfully. In contrast, adult
learners with limited computer proficiency faced significant challenges in the online learning
environment. These challenges included difficulties in accessing course materials, navigating learning
management systems, and participating in virtual discussions. As a result, these learners felt
overwhelmed and frustrated, leading to lower levels of engagement and academic performance.

The program instructors played a crucial role in determining the success of the e-learning
experience. Instructors with strong digital skills were able to create engaging and interactive online
courses, using multimedia tools to enhance the learning experience. They also provided additional
support to learners who were struggling with the transition to e-learning, offering tutorials and one-on-
one assistance. As a result, their learners were more likely to succeed in the online learning environment.
Instructors with limited computer skills, on the other hand, struggled to create effective online courses.
They relied heavily on text-based assignments and lectures, which did not engage learners as effectively.
This resulted in lower levels of learner satisfaction and success in the e-learning environment.

Conclusion

The findings from the literature review, surveys, and case studies [1-12] highlight the critical role
that prior computer proficiency plays in enhancing the quality and accessibility of e-learning. Students
and educators with strong digital skills are more likely to succeed in online learning environments, as
they can efficiently navigate platforms, access and interact with digital resources, and create engaging
and effective online courses. Conversely, individuals with limited computer proficiency face significant
challenges, including difficulties in accessing course materials, navigating learning management
systems, and participating in virtual discussions. These challenges can lead to lower levels of
engagement, satisfaction, and academic performance.

The digital divide remains a significant barrier to effective e-learning, particularly for students from
lower-income families who may lack access to computers and the internet. Addressing this divide is
essential to ensuring that all students have the opportunity to benefit from e-learning. This can be
achieved through targeted interventions, such as digital literacy training programs, investment in
technological infrastructure, and ongoing support for both students and educators.
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Abstract

Psycholinguistics, an interdisciplinary field at the intersection of psychology and linguistics,
explores the cognitive processes involved in language and its influence on human behavior. This
article examines both foundational and applied dimensions of psycholinguistics, focusing on recent
advancements and ongoing research. By analyzing language acquisition, processing mechanisms,
and clinical applications, we offer a thorough overview of how modern psycholinguistics addresses
both theoretical and practical issues. Applied aspects, such as the role of psycholinguistics in
education, clinical therapy, and human-computer interaction, are also considered, highlighting
how psycholinguistic research informs strategies for literacy development, language intervention,
and technology design. By integrating insights from various disciplines, psycholinguistics offers
valuable contributions to enhancing communication skills, addressing language disorders, and
improving human-computer interactions. The ongoing advancements in this field continue to shed
light on the complex interplay between language and cognition, providing new avenues for
research and application.

Keywords: psycholinguistics, language processing, language acquisition, neurolinguistics,
cognitive processes, speech perception, language disorders, bilingualism, human-computer
interaction, literacy development.

Introduction

Psycholinguistics investigates how language and cognition interact, concentrating on the
processes involved in understanding, producing, and learning language. The field draws from psychology,
neuroscience, and linguistics to address fundamental questions regarding language processing and its
applications. This article explores key areas in psycholinguistics, including language processing,
acquisition, and clinical applications, and discusses their implications for education, technology, and
therapy.

2. Fundamental Aspects of Psycholinguistics

2.1 Language Processing

Understanding how the brain processes language is a central aspect of psycholinguistics. Key areas
of study include:

e Speech Perception: This area examines how auditory signals are converted into meaningful
language units, focusing on mechanisms like phoneme recognition, prosody, and contextual integration

[1].

e Sentence Processing: Research in this domain explores how individuals analyze and understand
syntactic structures, with theories such as the Garden Path Model and the Constraint-Based Approach
shedding light on sentence comprehension and ambiguity resolution [2].

o Word Recognition: Studies how words are identified and processed, utilizing models such as the
Dual-Route Cascaded Model, which differentiates between lexical and non-lexical pathways, and the
Interactive Activation Model, which emphasizes the interaction of lexical, orthographic, and phonological
representations [3].

2.2 Language Acquisition

Research on language acquisition encompasses both the learning of a first and additional
languages. Key aspects include:

e First Language Acquisition: This area investigates how infants develop language skills, focusing
on developmental stages and cognitive processes. Theories such as Noam Chomsky's innate language
faculty and Jean Piaget’s cognitive development theory are central, alongside recent studies on the role
of social interaction and exposure [4].

e Second Language Acquisition: This research examines how individuals learn languages other than
their native one, considering factors like age, cognitive load, and social context. \Various models, including



the Critical Period Hypothesis and interactionist approaches, highlight the importance of communication
in language learning.

2.3 Neurolinguistics

Neurolinguistics explores the neural mechanisms underlying language processing. Key research
areas include:

e Brain Structures: Identifies brain regions involved in language, such as Broca's area (related to
speech production) and Wernicke's area (associated with language comprehension) [5].

e Language Disorders: Studies how neurological conditions, including aphasia and dyslexia, affect
language abilities. This research provides insights into the neural basis of language and informs
therapeutic approaches [6].

2.4 Theoretical Models

Theoretical models in psycholinguistics aim to explain language processing and acquisition.
Notable models include:

e Chomskyan Theory: Proposes the existence of Universal Grammar and an innate language
faculty, suggesting that linguistic knowledge is inherently present in the human brain.

e Connectionist Models: Emphasize the role of neural networks in language processing, arguing
that language acquisition emerges from the interaction of simple processing units and experiences.

3. Applied Aspects of Psycholinguistics

3.1 Education and Literacy

In education, psycholinguistics contributes to developing effective teaching methods and
intervention programs. Research informs strategies for teaching reading, writing, and language skills,
stressing the importance of understanding cognitive processes in literacy development [7]. Intervention
programs designed for individuals with language difficulties, such as dyslexia, apply psycholinguistic
principles to enhance learning outcomes.

3.2 Clinical Applications

Clinical psycholinguistics focuses on diagnosing and treating language disorders. It involves
creating assessment tools to evaluate language impairments and cognitive functions. Therapeutic
techniques, including speech therapy and cognitive rehabilitation, aim to address language challenges
and improve communication skills.

3.3 Human-Computer Interaction

Psycholinguistics also impacts human-computer interaction, particularly through advancements in
natural language processing (NLP). Research in this area, including developments in speech recognition
and machine translation, is guided by psycholinguistic studies on language processing [8]. Additionally,
insights from psycholinguistics enhance user experience design, leading to more intuitive and effective
language-based interfaces.

3.4 Social and Cultural Insights

Studies on bilingualism and multilingualism explore how speaking multiple languages affects
cognitive processes and social interactions. Research examines the cognitive benefits of bilingualism,
such as enhanced executive functions, and the role of language in shaping personal and group identities.

3.5 Cognitive and Neurological Research

Cognitive and neurological research in psycholinguistics utilizes advanced imaging techniques,
such as functional magnetic resonance imaging (fMRI), to investigate real-time language processing and
brain function. Additionally, cognitive training programs are explored to improve language abilities and
address language decline [10].

Conclusion

Psycholinguistics is a dynamic field that merges fundamental research with practical applications.
By advancing our understanding of language processing, acquisition, and disorders, psycholinguistics
contributes to various fields, including education, clinical practice, and technology. Ongoing research in
this area is set to deepen our comprehension of the complex relationship between language and
cognition, offering new insights and solutions to contemporary challenges.
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Hekomopble u3 UCmopuYyecKux pesiukBul, CoO30aHHbIX BO BPEMS NPABJICHUS MAMJ/THOKOB, BK/THOYAOM
pesiueuo3Hble Npou3BedeHus U MpaKkmamsl. Ha 0CHoBe MHO2UX UCMOPUYECKUX OaHHbIX YCMAaHOBIEHO,
Ymo MamJIOKU bbiau Hayuel MyCcysibMaH, maepoo NpUoepHUBABLIUXCS Uc/Iamckol penuuu. [Tosmomy
BO BpemMeHa NpasieHUs MamIroKoB MHo2ue pesu2uo3Hbie npoussedeHus bbiiu nepesedeHb! ¢ apabckoeo
A3bIKA HA KbINYAKCKUl, U 0aX<e opueuHAa/IbHbIe NPOU3BE0eHUS POXOA/IUCh HA KbINYAKCKOM f3bike. B
pabomax HekomopsbIx uccsedosamesiell 2080pUMCS, YMO BO BPEMS MOH20/IbCKO20 HAWEeCMBUS BMecme
C KUNYaKamu-mycyabMaHamu 8 Eeunem u3 Jlewmu-Kunyakckod cmenu UMMU2pupoBaIu U HemycyibMaHe,
WamaHbl  UU  NOYUIAMAHbI-KbINYAKLU, 4YmMO CNOCOBCMBOBAJIO BO3HUKHOBEHUtO Benukol cmenu.
Kynbmypa Apabckozo Bocmoka. B epammamuyeckux mpyoax u C/108ApsX, HANUCAHHbIX C UEeJbH
0by4eHUs KbINYaKCKOMY f3bIKY 8 MY 3N0XY, 20BOPUMCS, YmMO C/I0BA «4djly», «abak» (B 3Ha4yeHuu
noYyumaemo20 udos1a) U «NOCMPOEHHbLIU» (Mazap) 8 A3bike asmadlckux MopPKos U KpbIMCKUe KbiNYaku
NPUWIU Yepe3 CMenHbIX Kbinyakos [1, 55]. O0Hako co BpemeHem MamsitoKu, 00CayxuswUecs 00 paHaa
CY/IMAHOB B MyCY/IbMAHCKOM 20Cy0apCmBe, NPUHAIU UC/IAM U CO30a1uU YC10B8US 0715 pACNPOCMPAHeHUs
cpedu  MamJItOKOB-KUNYAKOB — pesiu2uo3HbiX Npou3sedeHull HA pOOHOM  SA3bIKe.  Peueuo3Hble
Npou3Be0eHus, HanUCaHHbIe Ha apabckom fsbike 8 Eaunme, Mozau bbimb nepesedeHbl Ha KUNYakcKull
A3bIK U HANUCAHbI C Uesbio pacnpOCMPAaHeHuss ucjiama Cpeou HemyCysbMAaHCKUX KbINYaKoS3bIYHbIX
Hapooos u3 opyaux peauoHos [1, 16].

B cmpaHax CHI™ BcecmopoHHe ucciedoBaqa u BCeCmMOpPOHHe U3ydeHa 00HA U3 0OWemHHopKCKUX
pesiu2uO3HbIX PeslukBuUl — NaMAMHUK «Kodekc KymMaHukyc», nponosedyrouuli XpuCmuaHCKyr pesiueuro.
A 60/1bWUHCMBO pesiu2uo3HbIX NPoU3BE0eHUl HA MAMJ/IHOKCKO-KUNYAKCKOM Si3blKe BCECMOPOHHE He
u3ydeHsbl. [laxce pykonucu Ha KbINYAKCKOM A3bIKe, HaNUCAHHbIE B pesiueuo3Hol CBIMbIHE BO BpemMeHa
NPasaeHuUss MAamJjokoB, He Obliu NpuBe3eHbl 8 HAWy CMPAHy U3 MUPOBbIX dPXUBOB. HeCcKosbKo
pykonucel, HaNUCAHHbIX HA MAMJTHOKCKO-KUNYAKCKOM S3biKe, bbl/iu HaltdeHbl B8 bubsiuomekax u apxusax
MUPA, UXOMSA UX Ha3B8AHUS YCMAHOBJIeHbI, OHU 00 CUX NOP BCECMOPOHHE He U3y4YeHbl. Cpedu pesu2uo3HbIX
npou3BeoeHUl Ha MaMJTHOKCKO-KUNYAKCKOM S3bIKe MOXCHO BbIOe/IUMb C/1edyrouue pyKonucu:

1) JaHHbid mpyo, u3BecmHbIU B Hayke Kak «Kumab Gui-purx» («3il 2 sy - «KHuea pukxa»),
npedcmasnsgem cobol NocmpoyHbil nepesod apabckol KHU2U GUKXA HA KbINYakckul s3biK. B xode
aHau3a mekcma NamMsamHuUKa 6b110 YCMAHOBIeHO, YMO HA3BAHUE PYKONUCU — «3usiB-b-MaHasus anan
MyKaodoumamu-/ib-2a3Hesu», a dsmop Npou3BeoeHuUs — aw-Liledx anb-Mimam Aby-nib. -baka Myxammao ubH
Axme0 ubH az-3us anb-Kypawu anb-XaHagu. Pykonuck cocmoum u3 266 cmpaxuu, 00 cmpaxuusl 140 a
6 CMPOK apabcko2o NUCbMA U HUXe NOCMPOYHbIU Nepesod Ha KbiNYakcKull A3bIK, om cmpaHuusl 140 6
00 nociedHeld cmpaHuUbl pyKonucu 7 CmpoK apabcko2o NUCbMA. MEKCM U €20 Nepesod HA KbINYAKCKUl
A3bIK. Opu2uHas 3mod pyKonucu, HanucaHHbId 8 MOHACMbIpe, XpaHumcs 8 omadese Casmol Coguu
bubnuomeku CynedmaHue nod Homepom 1360 (Cmambysn, Typuus). Kak u Bce peueuo3Hble



Npou3Be0eHUsl, HANUCAHHbIe BO BpemMs NpPasjeHuss MAamtoKoB, B 3MOM NAMSMHUKE MAKXe
YNOMUHAOMCS OCHOBHbIE YC/I0BUS UC/aMd, 06S3aHHOCMU MYCY/IbMAHUHA, pesueuo3Hble BONPOCh,
makue Kak cosepuieHue OMOBeHUSs], COBepUIeHUe MoJIUMB, pazdadyd 3aksgma u cosepuieHue Xaoxd.

B 1993 200y mropkono2 P. Tonapsibi B csoel uccredosamenibckol pabome BCecmopoHHE
paccmompes Mopgosio2udeckue 0cobeHHOCMuU NUCbMeHH020 NaMamHuxka «Kumab gun-gukx». B 2006
200y uccnedosameris E. KyaHbiwbaes no ykazaHHoU pykonucu nposooum ucciedosamesibcKyto pabomy
nod HazsaHuem «Kumab ¢u-1-dux (Fupuw-MemuH-Au3un-Teinkbibacum)» [2]. B pamkax oaHHol pabomesi
nymem BCECMOPOHHE20 aHa/u3d MekCma NUCbMeHHO20 NAMSMHUKA Obiiu  onpedesieHbl asmop
Heu3BecmHo20 8 Hayke pykonucu «Kumab ¢ui-pukx» u moyHoe Ha3saHue npoussedeHus. Kpome moeo,
B HayyHoU pabome yKa3biBArOMCS Co0epxaHue, CMpPYKmMypHbie U A3bIKOBblIe 0CObeHHOCMU PYyKONUCU,
NPpUBOOUMCS NOJIHAS MPAHCKPUNYUS PYKONUCU U NOJTHBIU YKazamesibHbil C/108Apb C/108.

2) Pykonucb «Mykaddumam aib-FasHasu ¢ua-Mbam» («=¥) 2 sl dakay — «M6adam
laszHesu») npedcmassisem coboll npoussedeHue, HaNnUCaHHoe B pesueuo3Hol KHuze, 8 KOmopol
U3/102at0MCsl YC/I08USI NOKJIOHEHUS] CO2/IACHO XAHAgumMcKold wikosie. ABMOPOM NpPou3BedeHuss Ha
apabckom si3bike 6bia U3BeCMHbIU uciamckuld npasosed azHesu, 3mo 6bi0 YCmaHoB/ieHo B xode
u3y4yeHus pykonucu. [lepesodyuKk u nepenucyuk pykonucu, nepesedeHHol ¢ apabCcko2o Ha KbINYaKcKud
A3bIK, Heu3BecmeH. Pykonucb cocmoum u3 248 cmparuy. EOuHCmBeHHbIU BapuaHm npoussedeHus
coxpaHusica 8 omoene Paucyna Kymmaba bubauomeku CynelimaHue nod Homepom 389 (Cmambys,
Typuus). A. MHaH, P. Tonapsbl, A. KypbiunxaHos, K. Kpamkue csedeHus o pykonucu oarom pabomsi
makux uccnedosamered, kak Cadbikbekos. Viccnedosamerns FO.T. B pabome [emupoxu ynomMsHymas
pyKonuck bb1/1a B3SMA B8 Kayecmse 06bekma ucciedoBaHus, npedcmassieHbl MPaHCKpUNyuUs mekcma
PYKONUCU, UHOEKCHbIU C/108APb U KONUS OPUSUHAIbHO20 meKcma [3]. 2mom namamHUK 8 MOHAcmasipe 00
CUX NOP BCECMOPOHHE He U3y4eH U He nepesedeH HA MHPKCKUe A3bIKU. Hekomopble ucciedosamenu
cyumanu, Ymo 3mMom NAMAMHUK U npoussedeHue «Kumab @un-¢pukx» — 00HO npoussedeHue. B
pe3ysibmame Hoselwux ucciedosaHull bbi10 YCMAaHoB/eHO, Ymo NAMAMHUKU «Mykadoumam asib-
rasHasu» u «Kumab ¢ua-gpuxkx» npedcmasistom cobol 08e pyKkonucu, Xoms UCX00HbIU apabckull S3bIK
00UH U Mom Xce, HO Nnepesodb! pasHsie [2].

3) [MucbmeHHbIt namssmHUK «Kumab ¢u anb-pukx 6u--1ucaH am-TypKu» (¢S 3 Olwlll 438l 4 QliSy
- «KHuea ropucnpydeHuyuu Ha Mypeuykom si3bike») npedcmassisem cobol npoussedeHue, HaNUCAHHOe B
penueuo3Hol WwKose, cooepxcausee 0CHOBbI (UKXA, 3apo0UBLIC20CS BO BPEMEHA NPABJIeHUS MAMJTHOKOB.
Obwut obbem pykonucu skaodaem 429 cmpaHuy. EOUHCMBeHHbIU U3BecmHbIU HAayKe BapudHm
Pesiucu03Ho20 NpoussedeHuss XxpaHumcs 8 omoene @elsyiibl IpeHou Cmambyibckol HauUOHAabHOU
bubsuomeku nod Homepom 1046 (Cmambyn, Typuus). Pykonucb cocmoum u3 08yx 60/bWUX pazoesios,
NOCBAWEHHbBIX BONPOCAM OCHOB wapuamad. [lepsas yacms npoussedeHus Hasbieaemcs «Kumab ao-
Jlaesa» (KHuea Cyoda). B 3mom paszodene 2080pumcs 0 HeobxoOumMbix YCA0BUSX U mMpeboBaHusix 0Jis
CNpaseodsiuBo20 U NPABU/IbHO20 Cy0ebHo20 Npoyecca B UC/IAMCKOM Mupe. Bmopas Yacme pykonucu
Hasbisaemcs «[pruHaam» (lpecmynieHue) u coodepxum cBedeHus o Budax npecmynseHul u
Hakazausix 8 wapuame. A. ViHaH, @. Kynypay, P. Typeukue y4eHbie, makue Kak Tonap/ibi U mropKosioe A.
Pabomsi KypbiwxcaHosa darom obujue caedeHusi 06 ynomsaHymom namsmuuxe. MHE. B Hay4Hol pabome
Aeapa  «Kumab  ¢u-1-Oux  bu-JlucaHum-Typku  (MHueneme-MemuH-CO3/110K)»  BCECMOPOHHE
pPACCMampuUBarOMcs CMPYKMYpPHbIE U  CO0epyamesibHble 0CObeHHOCMU PYKONUCU, NPUBOOUMCS
MPAHCKpUNUUs MeKCma pykonucu U ykazamesibHbil cio8apb [4]. B csoel pabome asmop NoKa3an
3HaYyeHuUe NaMAMHUKOB, POXOeHHbIX BO BpeMeHad NPABJIeHUS MAMJIHOKOB, B UCMOPUU pA3BUMUS MIOPKO-
KUNYAKCKUX A3bIKOB. B M0 e Bpemsi oH ymBepxoaem, 4Ymo pesuuo3Ho-0u0aKkmuyeckue npou3BeoeHus,
HANUCAHHbIe HA MAMJIHOKCKO-KUNYAKCKOM S3bIKe, SBJISHOMCS HeOUEHUMBbIM UCMOYHUKOM NpU U3yYeHuu
MUPOBO33PEHUS U PesiueU03HbIX BePOBAHUU MIOPKOS3bIYHbIX HAPOOOB, NPABOBbLIX BONPOCOB B MIOPKCKOM
obwecmse. Kunyakckud y4éHbil K., uzyyaswul 8 nocsedHue 2006 NamsmHuK «Kumab mykadouma Aby
as-Jlatic ac-CamapKaHou» Ha MamItOKCKO-KUNYAKCKOM S3biKe. XOmS YKA3aHHAs pYKONUCh YNOMUHAemcs
8 mpydax Cadbikbekosa, 3mom NamMImMHUK 00 CUX NOP BCECMOPOHHE He U3Y4eH U He NepesedeH Ha opyaue
A3bIKU.

[lucbMeHHbII NAMAMHUK HA KbINYAKCKOM S3biKe N0 HazsaHuem «Kumab mykadouma Aby anb-Jladc
ac-CamapkaHouy» («gxt )l Sulll gl daddge QUS» - «BBOOHAS KHuea Aby-n-Jlatica ac-CamapkaHou»)
cooepxum OCHOBHbIE WAPUAMCKUe NPUHUUNLI WKO/IbI Aby XaHuga. Smom mpyo, NOCBAUWIEHHbIU
Bonpocam pesueuu, Obi1 nepesedeH C apabCcKkozo SA3bIKA HA MAMJTHOKCKO-KUNYAKCKUG  A3bIK. B
MIOPKOJI02UU U3BECMHO HEeCKOJIbKO BAPUAHMOB PYKONUCU (N0 HeKomopbiM 0aHHbIM, ux 6os1ee 30 sepcull)
[1, 29]. Obbem uzBecmHo20 cmMambyibCKO20 BAPUAHMA PyKoNuCu cocmassasem 47 cmpaHuu, 94
CMpaxuybl. ma sepcus xpaHumcs 8 bubsuomeke myzes Caasmod Copuu nod Homepom 1451 (Cmamby,



Typuus). Kaxoas cmpaHuya pabomsi codepxum 12 CmpoK, 6 CMPOoK apabCcko2o meKkcmd, a HUxe —
NOCMPOYHBIU Nepesod MeKcma Ha MamIHOKCKO-KUNYaKcKull S3bIK. ABmop apabckol Bepcuu — 00UH U3
U3BeCMHbIX Npasosedos xaHagpumckol wko/bl Aby anb-Jlalic ac-CamapkaHou (983 2. H. 3.). Imo
npoussedeHue, nepesedeHHoe C apabCko20 HA KbINYAKCKUU SA3bIK, Obl1I0 NOCBAUWEHO NOC/Ie0Hemy
MamJIlOKCKoMy cyiimady A6y Hacupy KaHcyxy anb-Faypu. Apabckull mekcm Ha nocsiedHel cmpaHuye
3MO020 NAMSMHUKA YKA3biBAem HA Mo, YmMo nepenucyukom pykonucu 6bi1 Acanbal ubH CydaH. B s3mod
PYKONUCU paccmMampusaromcs YCa08Us UC/IAMA, MOJIUMBA, KOMopas fBJsemcs 00HoU u3 namu
obsizaHHocmel MyCy/IbMaHUHAd, d MAake pa/iudHblie BONPOCkl, CBA3AHHbIE C OMOBeHUeM. [Ipu 3mom
YNOMUHQAOMCS HEKOMOpble BONPOChI, CBA3AHHbIE ¢ Mo/IUMBOU, CyHHOU, 0bs3amesibHbIMU 0eldcmBUsSMU,
cobiro0eHueM 4ucmomal, 3muKemom oMoBseHUs U pukxom [5]. A. 3aaHukosckud, K. Mereec, A. SKkmaH, X.
KyH, P. Tonapsbi, A. KypbiwxaHos, M. Cabup, K. Cadbikbekos, T. Takue yyeHble, Kak KbiObip, u3y4aau u
BbICKA3bIBA/IU CBOE MHeHUe O S3bIKoBoU U Ky/bmypHOU UeHHOCMU npoussedeHus. Pykonucb A.
KommerHmapul 3alioHYKOBCKO20 HA (BPaHUY3CKOM A3biKe bkl 8nepssie onybukosaH 8 bydanewme
(1959 2.), a 3amem 8 Bapwase (1962 2.). K.X. MeHzec u [p+. IkmaH, X. Imom 3K3emMnjisip YynoMuHaemcs 8
Hay4HbIx pabomax makux ucciedosamened, kak KyH [1, 19]. B macwumabHom mpyoe « TpadulyuoHHbIe
uciamckue weoespbl», U30aHHOM B pamMkKax 200d pesu2uo3HO-UCMOopUYecko2o 0bpa3oBaHus,
NoOYepKUBAemcs 3HaYyeHue YynoMsHYmo20 NAMSMHUKA B8 GOPMUPOBAHUU MPAOUYUUOHHbIX UCTAMCKUX
3HaHuUd, BOJIbHbIU NEpesod PYKONUCU Ha Ka3axcKull A3bIK U OMPbIBKU. U3 KONUU OPUSUHA/IbEHO20 MeKCma
npusedeHsbl 8 Ka4ecmae npumepd. Kbindakmarywsit K.A. B uccnedosaHuu Caobikbekosa «[lamsamHUK
Kumaby Mykaddume A6y Jlaucy ac-CamapkaHou U €20 A3bIK» BCECMOPOHHE U3Y4eHbl IUH2BUCMUYECKUE
ocobeHHOCMU pyKonucu, npusedeHbl 00CI0B8HbIU U BOJIbHbIU NepeBo0bl MeKCMa C A3bIKa 0pueUHaId Ha
Kasaxckul f3biK. LjeHHocmb 0aHHoU ucciedosamenbckol pabomsi 3aKaH04aemcs 8 NpedocmasieHuu
nosIHoU MPAHCKpUNYUU MeKCcma namssmHUKA HA Ka3aXCKOM A3biKe, UHOeKCHO20 C/108aps U NoJIHoU Konuu
pyKonucHo2o mekcma. [lpu s>mom B cBoell pabome asmop BCECMOPOHHE OCMAHOBUJICA HA
poHemuyYeckux, Moppo102u4ecKux U 1eKCU4YeckKux 0CobeHHOCMAX NAMAIMHUKA.

B 3mol pykonucu, HanucaHHol B pesiueuo3HOM KOHMeKCme, paccKazbiBaemcss 06 OCHOBHbIX
NpUHUUNAx wapuama wkosbl A6y XaHugbl, 0693aHHOCMSAX UC/IAMCKOU pesuzul, cnocobax ux
BbINOJIHEHUS, YC0BUSAX, 06SI3aAHHOCMSAX, CYHHEe U MaHepax. ABmMop He BbICKA3ad/1 COBCMBEHHO20 MHEHUS
NPpU PA3bSCHEHUU HOPM WAapuama, a NPUBesI NPUMephk! U CCbISIKU U3 dSmoB U Xxaduco8 KopaHa, a makxe
u3 pabom psoa opyeux y4eHbix. B npouzsedeHuU 4acmo Ucno/ib308as0Ck NoHIMuUe bo2a BMecmo c/108a
Annax, Komopoe B apabCkoMm f3biKe UCNOJb3yemcs 0/ 00603Ha4YeHUs eOUHCMBEeHHO20 MBOoPYd.
Hanpumep, 8 KbiInYaKCKOM meKcme Ha Cmp. 2a PYKONUCU « TeHepu aHKa paxmem sUeH» («ies y B3l s S
Gsede»), ymo o3Hadaem «/ja Bo3bazooapum e2o boex, «TeHepu TaanaHuH ayabloup» («S3 & Juai s S
oulS») ymo o3Hayaem co80 boxcue, boe nosenen Ham «Terigri bize buyirdi» («s2ss o » ¢ S8»), ymo
o3Havyaem «Tengri bize buyirdi» codepxcum cno80 boe.

[Mepsas cmpaHuya 16 pyKonucu, Ha4uHarowascsa ¢ UMeHu Asaaxd, He cooepxcum KUunyakckoeo
nepesoda apabckoeo mekcma. Co cmpaHuybl 2a pykonucu nod apabckol Yyepmol 0aH KbINYakcKud
nepesoo. A mexcoy 12a-136 daH mosibko apabckul mekcm, a cmpaHuub! 14a-146 nepesedeHsl. Takum
06pazom, Ha KbINYakckul s3biK ObI/IU NepeBedeHb! /lulib HeKOMOopble CMPAaHuUbl pykonucu. CmpaHuyb!
3a-4a, Ha KOMOpbIX pa3meweHa BBOOHAS YACMb PYKONUCU, 0drom UHGOPMAauuro o cooepxaHuu u
cmpykmype pabomsbi. Bonpockl, paccmampusaembie B NAMSMHUKE, OpP2aHU30B8AHblI B HECKOJIbKO
pasoenios (¢packi). Ymo kacaemcsa nepso2o BONpocd, Komopbil bydem paccMompeH B8 pyKonucu, mo
YNOMUHAemcs, Ymo Mosaumaa obssamesibHa 019 MyCyIbMaHUHA, U NPUBOOSMCS 00KA3amesbCmBd U3
asmos u xaoucos KopaHa, a makxe Bbi800b! y4eHbiX. [Tocie 3mo2o 0bcyx#0aromcs 0CHOBbI MOJIUMBHI,
NpeonochklIKU, 0683aHHOCMU, CYHHbI, obsi3amesnbcmsa U npocmupaHuss Caxyu u cnocobbl ux
BbINOJIHEHUS. B credyroweld Yacmu pykonucu paccMampusaromcs OMOBEHUe, Komopoe CHUmaemcs
00HUM U3 yC108Ull CoBEpUIeHUS MOJIUMBAbI, U €20 BUObI, YC/I0BUS, CYHHbI U MAHEPLI U 0ax3e CeKMAaHmMCcKue
ocobeHHoCcMU. ABMOP 4Yemko nepequcsisem 0683aHHOCMU U NOPS0OK COBEpUIeHUs] OMOBEHUS,
cobsirodeHue e2o0 3muKema, a Makx#e mo, Ymo OMoBeHue SB/ISemcs Hopmol Wwapuamd, OCHOBAHHOU Ha
asmax KopaHa. Kpome mo2o, 0bCyx0aromcs 80NPOChI YUCMOMbI, MAxkue Kak UcmuHoxca, ucmubap,
UCMUHKA U UX paz/iuyust. B KOHUe pyKonucu ecms pasoes BONPOCOB U OMBEMOB, NOCBAWEHHbIU MOPasl,
ropucnpyoeHuUU U Bepoucnose0aHuro.

B xo0e aHau3a pesucuo3Hol IeKCUKU, CoXxpaHuswelcs 8 namsamHuke «Mykadduma Aby anb-Jladc
ac-CamapkaHou», YCmaHoB/1eHo, YmMo pesiueuo3Hble MepMUHbI B KbINYAKCKOM MeKCme, KakK U B 0pyaux
pesiu2UO3HbIX NPOU3BE0eHUSIX HA MAMJ/THOKCKO-KUNYAKCKOM S3biKe, COCMOSM U3 mpex Nniacmos. B
PyKoNucu 00Ha 2pynna pesiu2uo3HbiXx MepMuHoB8 Co30aHa 8 apabckom BapuaHme, Bmopas epynnd — C
UCNOJIb30BAHUEM NEPCUOCKUX C/108, MPembs — C UCNO0JIb30BAHUEM UCKOHHO MHOPKCKUX C/10B.



[1amamHUKU HA KbINYAKCKOM A3bIKe, HANUCAHHbIE 8 PA3J/IUYHBIX HAHPAX BO BPeMeHa NPAas/IeHUs
MAmJIHOKOB, SIBJISKOMCS UEHHbIM UCMOYHUKOM, codepycaujum ceedeHuss ob obpase x3#u3sHu, obbi4asx,
BEPOBAHUSIX, MUPOBO33PeHUU, A3bIKe, IUMepamype u Kysbmype Hapood mo2o BpemMeHu. [1o3momy nymem
BCECMOPOHHE20 U3YYeHUS BbILEYNOMAHYMbIX NAMAMHUKOB KAK 6020C/I0BCKO20 UCMOYHUKA MOMCHO
NoJly4UMb CBEOGHUS He MOJIbKO 0 e2unemckom obuiecmae BpemMeH MamJIFoKoB, HO U 0 Hapodax dewmu-
KUNYaKoB, HaxoOUBWUXCA C HUMU B MECHOM KOHMAakme.
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EFFECTIVE STRATEGIES FOR DEVELOPING ENGLISH SPEAKING SKILLS
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Abstract

The development of communicative competence is the main and leading goal of teaching
foreign languages. Oral communication, the role of which has become especially significant at
present, is impossible without well-developed speaking skills. For competent foreign language
communication, it is necessary to know the grammar rules, constantly expand your vocabulary,
have knowledge of the phonetic features of the language, an idea of the traditions and culture of
the language being studied and, of course, develop speaking skills. According to the state standard
for teaching foreign languages for the basic level, for successful communication, a student must
learn to conduct a dialogue using evaluative judgments in situations of formal and informal
communication, talk about himself, his plans; participate in the discussion of problems related to
a read/listened to foreign language text, observing the rules of speech etiquette; talk about his
environment, reason within the framework of the studied topics and problems; be able to present
a socio-cultural portrait of his country and the country/countries of the studied language.

Keywords: communicative, competence, speaking, language, skill, talk, dialogue

Introduction

Currently, the issue of raising the level of education has arisen, which has led to the use of new
active teaching methods. The essence of these methods is to make students active participants in the
educational process, increase their motivation, and interest them in the subject being studied. As practice
shows, all this leads to an increase in the level of mastery of a foreign language, which is especially
important at present, due to the increased requirements for graduates. The effectiveness of the
educational process largely depends on the teacher's ability to properly organize a lesson and
competently choose one or another form of conducting a lesson.

When teaching speaking, teachers often encounter certain difficulties that are associated with the
formation of an attitude towards communication, that is, the problem of motivation of the
communicative function arises [1]. The nature and structure of motivation of the communicative function
are determined by the same situational factors as the structure of any sphere of human mental activity,
that is, on the one hand, the nature of the problematic nature of a particular objective situation, on the
other - the subjective image of this situation, one's place in it, etc. The main difficulties in teaching
speaking include motivational problems such as:

- students are embarrassed to speak foreign languages, are afraid to make mistakes, be criticized;,

- students do not understand the speech task;

- students do not have enough language and speech resources to solve the task;

- students do not endure the required amount of time of communication in a foreign language [3].

Developing English speaking skills is a key aspect of language learning. To achieve confidence and
fluency in communication, it is important to use effective strategies that will help students overcome
language barriers and improve their skills. Here are some strategies that may be helpful:

1. Practice with native speakers

* Language Exchanges: Participate in language exchanges where students can interact with native
speakers, exchange cultures, and practice the language in real-life situations.

 Tandem Learning: Find a study partner who wants to learn your native language while you learn
English. This helps you practice speaking in an informal setting.

2. Using Multimedia Resources

 Watching movies and TV series: Movies and TV series in English with subtitles help improve your
understanding of spoken language and expand your vocabulary.

* Listening to podcasts and audiobooks: This helps improve your listening skills and get used to
different accents and speaking styles.

3. Interactive exercises



* Role-playing: Creating scenarios and acting out different situations helps you practice the
language in context.

e Simulations and Debates: Participating in debates and simulated discussions helps develop
argumentation and critical thinking in English [4].

4. Using Mobile Apps and Online Resources

» Mobile Apps: Apps like HelloTalk, Tandem, and Speaky allow you to find language partners and
communicate with them in real time.

* Online Classes and Platforms: Platforms like Italki, Preply, and Verbling offer lessons with native-
speaking teachers, which helps develop communication skills.

5. Frequent Practice and Immersion

* Daytime Immersion: Constantly using English in your daily life, even to yourself, helps improve
your fluency.

« Immersion in an English-speaking environment: Being in an English-speaking country or
interacting with English-speaking friends can greatly improve your speaking skills.

6. Feedback and Self-Evaluation

« Self-Recording: Recording yourself speaking or speaking helps you analyze your mistakes and
improve your pronunciation.

* Feedback from teachers and native speakers: Teachers and native speakers can provide valuable
advice on how to improve your speaking skills.

7. Actively using new vocabulary

« Topics of conversation: Practicing discussions on different topics and situations helps to activate
and expand vocabulary.

« Games and tasks: Games such as "Word of the day" or "20 questions" can be a fun way to build
vocabulary and improve communication skills.

8. Building confidence and overcoming the language barrier

* Positive attitude: It is important to maintain a positive attitude towards language learning and
not be afraid of making mistakes, as they are part of the learning process.

* Participating in language clubs and events: Language clubs, public speaking and participating in
discussions help to overcome the fear of speaking in a foreign language.

9. Developing Intonation and Pronunciation

« Imitating Native Speakers: Practicing imitating native speakers, especially on audio or video, helps
improve pronunciation and intonation. This includes not only pronouncing words correctly, but also the
melody of speech, making it sound more natural.

* Using Phonetic Exercises: Specific pronunciation exercises, such as working on difficult sounds
and accentuation, help eliminate accents and improve the overall sound of speech [5].

10. Using Situational Learning

* Real-World Scenarios: Practicing dialogues that simulate real-life situations, such as shopping,
ordering at a restaurant, or talking on the phone. This helps students prepare to use the language in real
contexts.

« Interactive Simulations: Using simulators or virtual realities to practice speaking skills in different
situations, such as work or travel.

11. Cultural enrichment

e Cultural awareness: Understanding cultural differences and idiosyncrasies related to the English
language helps students better understand the context of conversations and respond appropriately in
different situations.

s Immersion in English-speaking culture: Participating in cultural events, reading English literature,
and watching English news helps students feel part of the English-speaking world.

12. Creating a positive learning environment

* Support and motivation: Creating a friendly and supportive environment where students can
freely express their thoughts and learn from mistakes helps reduce stress and fear of speaking.

* Group activities and discussions: Participating in group discussions and exercises helps develop
interaction and cooperation skills, and improves public speaking skills.

13. Developing Listening Skills

 Active Listening: Developing active listening skills, which includes understanding subtext,
emotion, and hidden meanings in speech.

* Answering Questions: Practicing answering questions after listening to audio recordings or
watching videos helps check understanding and improve responses to spoken language.



14. Using Technology and Resources

* Feedback through Technology: Using apps and platforms that provide automatic feedback on
pronunciation and grammar helps students self-monitor their progress.

 Webinars and Online Courses: Participating in webinars and online courses where teachers and
other students can share experiences and knowledge [3].

Developing English speaking skills requires a comprehensive approach that includes a variety of
strategies and methods. This includes not only academic language learning, but also active practical
application, culturalimmersion, and the use of modern technology. Creating a supportive and motivating
learning environment also plays a key role in achieving success. By applying these strategies, students
can significantly improve their speaking skills, increase their confidence, and achieve a high level of
proficiency in English. These strategies will help develop English speaking skills, improve fluency and
confidence in communication, and make the learning process more fun and effective.
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Abstract

This paper explores modern GIS technologies and their application for analyzing
geomchanical conditions and monitoring technogenic anomalies at the Beloousovskoye deposit in
East Kazakhstan. The introduction of GIS technologies, including satellite monitoring, aerial
photography, and geophysical studies, significantly accelerates the process of data collection and
processing. The use of drones and satellite systems for creating 3D terrain models, along with
software for processing photogrammetric and geophysical data, helps to predict and mitigate
technogenic anomalies and their impacts. Methodologies include aerial photography using DJI
Phantom 4 Advanced and DJI Mavic Air 2, satellite monitoring with Sentinel-2 and Landsat data,
electrical tomography profiling, and drilling wells for creating geological and hydrodynamic
models. The research focuses on the southeast flank of the Beloousovskoye deposit, with particular
emphasis on geomchanical conditions and the social significance of the area.

AHHoOmayus

B cmamsee paccmMampusaromcs cospemeHHble [MC-mexHomoeuu U ux npumeHeHue 0Jis
aHaIu3a 2e0MexaHu4ecKkux ycio8ull U MOHUMOPUH2ad MexHO2eHHbIX aHoManul Ha besnoycoBckom
mecmopoxdeHuu 8 BocmoyHo-KasaxcmaHckol obaacmu. BeedeHue [MIC-mexHonoaudl, BKIKYAs
CNYMHUKOBbIU MOHUMOPUHE, d3popomocbemMKy U eeogusuyeckue ucciedoBaHus, No3BoJsem
CYWECMBEHHO YCKOPUMb NPOUECC NOJAYy4YeHus U 06pabomKu OdHHbIX. MIcnosib30BaHuUe
KBAOpOKONMEPOB U CNYMHUKOBbLIX cucmem 019 co30aHus 3D mooeneli MecmHocmu, a makxe
NpUMeHeHUsI NPo2paMMHO20 obecneqeHusl 0719 obpabomku domo2pammempuyeckux OaHHbIX U
2eo0u3uYeckux ucciedosaHull nomo2aem  NPOSHO3UPOBAMbL MEXHO2eHHbIe aHOMAauu U
npeoomapawams Ux NOC1e0cmaus. Memoouku BK/IKOHAromM a3popomocbemKky ¢ nomouwibo DJI
Phantom 4 Advanced u DJI Mavic Air 2, cnymHUKOBO@ MOHUMOPUHZ C UCNO/Ib30BAHUEM OaHHbIX
Sentinel-2 u Landsat, 3nekmpomomoepagpuyeckoe NpoduIupoBaHuUe U bypeHue CKBAXUH 018



co30aHus 2eosoeudeckol u eudpoouHamuyeckol moodenel. Obbekm ucCc/1edoBaHuUs — HR20-
BOCMOYHbIU  aHe benoycoBcko20 MecmopoxoeHus, 20e o0coboe BHUMAHUE YOeseHo
2e0MeXaHUYeCcKUM YyCI0BUSIM U COLUA/IbHOU 3HaYUMOCMU padoHd.

Keywords: Belousovskoye field, geomechanical conditions, aerial photography, Agisoft
Metashape Professional, 3D terrain model, satellite monitoring.

Knoyesble crioBa: besioycoBCcKoe  MeCmOopOMOeHUe, 2eoMexaHudeckue — yC/10BuS,
aspogpomocbemka, Agisoft Metashape Professional,3D mooesnb MecmHocmu, CnymMHUKOBbIU
MOHUMOPUHe.

BsedeHue

TMIC mexHoa02uU - MO COBPeMeHHbIe UHCMPYMeHMb! 0718 aHa/1u3a U KapmupoBAHUSI PeasibHbIX
obbekmos 20pHOopyoOHoU u eeosioeuqeckol ompacsaed. TpaduyuoHHO oHU 0b6beOuHSarom 6asbl OaHHbIX
VenybsieHHbIX AaHAUMUYyeckux U cmamuyeckux o0630pos, uccaedosanudl, Hay4yHbIX pazpabomok,
CNPABoYHO20 MAMepuasd, pas/iuyHbIX KApm, pe3ysibmamoB NOoJesbIX U 2e0pu3u4eckux usbickaHud,
NOJYYeHHbIX U3 dpxusos, bubauomek, YacmHbIxX KOIeKyud cneyuaabHol umepamypbl Ha OYMAax cHbIX
Hocumesisix U COBPeMeHHbIX — CcpedcmaB  NpoBedeHuss — NOJIeBbIX — UCNbIMAHUl, — pas/iuyHbIX
CATIP/npoepammHozo komniekca AUTOCAD, GIS , 0aHHbIX CNYMHUKOBbIX CHUMKOB, COBPEMeHHbIX
cpedcmBs HazemHol CbeMKu ¢ nomouwibto GNSS npuemHUKoB, HoBellux npubopos 2e0pu3uYecKux
UCC1e008aHull NO U3Y4eHUKo 2Uu0po2eosiocudeckux ycaosulli mecmHocmu 0o 500 mempos. [WC
MEexXHO102UU YCKOPSIFOM MHO20KPAMHO NOJIyYeHue pe3ysibmamos N0 2e0MeXaHUYeCKOMY MOHUMOPUH2Y
ONACHbIX Y4ACMKOB COBUXEHUS 20pHbIX NOPOO, nepedaqu 6asbl OaHHbIX B 3/IeKMPOHHOM dopmame 015
danbHelweld aHaaumuyeckold pabomsl U dopmuposaHus adnos HabmwooeHus. B umoee 8ce
nosyyeHHble 0aHHble C nomouwibto [MIC mexHoso2ull NO3BOJISKOM NPOSHO3UPOBAMbL HE MOJIbKO
MexHo2eHHble aHOMAiulU, HO U npedynpedums U HUBEIUPOBAMbL  COUUA/IbHO-3KOHOMUYECKUE
Noc1e0CMBUS MEXHO2eHHbIX Kamacmpog.

O6bekm u npeomem Ucc1e008aHUS

ObbekmomM  uccnedosaHuss BbI6PAH Y4ACMOK  H20-BOCMOYHO20 ¢raHea benoycoscko2o
MECMOopPOXCOeHUS.

benoycosckull pyoHUK Haxooumcs 8 [71y60koBCKoM patioHe BocmoyHo-KazaxcmaHckold obiacmu,
B nocesike besioycosKa, ,DC]CﬂOﬂO)f(QHHOM HenocpeocmBeHHo Ha NaoWaou MecmopoxcoeHus (Puc.1).
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[eomexaHu4yeckue YCi0BUS MeCMOPOXOeHUS OC/IOMCHEHbl HAau4yuem 2/asHo20 pas/iomd,
NPOCMUpPArou4e20 C cesepo-3anada do H20-BOCMOYHbIX 2paHUY, n. benoycoska. Cesepo-3anadHas Kpusas
2/1aBHO20 paA3/loMa Haxooumcs 8 akmusHol ¢aze oBuxdceHus. [laHHbIl y4acmoK umeem akmuBHbIe 30Hbl
COBUXCeHUS. VI3ydyeHue 0aHHO20 pas/oMa UmMeem COUUd/IbHO-IKOHOMUYECKOoe 3Ha4YeHue, M.K. B 30He
pPaz/ioMa Ha r20-B0OCMOYHOM (JIaHee PAcCnNOoJIoHeHbl HUsble paloHbl NOCeKA U ompabomaHHas
WMOJIbHSI 00HOUMEHHO20 (siaHea besoycoBcko2o mecmopoxdeHus [1].

Memoduka BbIno/IHeHHbIX ucciedosaHull

Bce BuObl 06C/1e00BaHUs, B MOM Yucae: HamypHoe obcaedosarue, 31eKmpomomozpagpuyeckoe
npogunuposaHue ¢ aspopomocbemkol Obliu  BbINOJIHEHbI C NPUMEHeHUeM OUCMAHUUOHHO20
30HOUpOBAHUA 3emau co cnymHuka (Sentinel-2 L1) ¢ uHOekKcomM ammoc@epHbix 0CadKos8 U 30H
NOCMOAHHO20 YBAAMHEeHUS, ¢ ybuposaHuem yepes Google Earth.

TonoocHoBa 0719 6ydyuiux Kapm HabrooeHud bbiia cocmasieHa ¢ npumerHeHuem GNSS npuemHuka
Spectra Geospatial SP60 ¢ npusszkol K 6azosold cmaHyuu 2. Ycmb-KameHo2opck no npomokosy RTK
(KuHemMamuKka B peasibHOM BpemMeHU) C UCNOJb30BAHUeM CNYMHUKOBbIX cucmem BeiDou, GLONASS,
00bI14HO C NOKpbIMuemM om 24 0o 45 cnymHUKoB.

A3pogomocbemKka

A3pogpomocbemka b6bi1a UCNOIL30BAHA KAK OOUH U3 NPO2PeccusHbIX cnocobos co30aHUs
MononJIaHoB, 0pMOGOMONJIAHOB U A3pOGHOMOCHUMKOB C 2e0npuBsa3KoU.

JlaHHas memoouka nossosisem €030dBamb Ha bosbwue naouadu 20pHo20 omsood U
NPpUJIe2aroULUX CMeXCHbIX Meppumopuli MOHUMOPUH20BbIe Kapmabi 8 Kpamyaduwiue cpoku. Ob1aka moyek
BK/IO4ArOM B Cebsi MHO2OMUJI/IUOHHbBIe HAbOPbI PA3/IUYHbIX NOBEPXHOCMEU NO KBAIUGUKAYUUOHHOMY
NPU3HAKY.

11 nposedeHus aspopomocbemMKu UCNo/Ib308aauck KBaopokonmepsi DJI Phantom 4 Advanced
(Puc.2) u DJI Mavic Air 2 (Puc.26) ¢ npedsapumesibHbIM COCMAasaeHuemM NnoaémHo20 3adddHus B
npozpamme Pix4Dcapture. [leped mem Kak b6bi1 npouzsedeH 3asem K8AaopoKONMEPOs, NPUBA3bIBAJICA
0NopHbIU NYHKM ¢ nomouwibto GPS\GNSS npuemHUKoB8 K JlemamesibHOMY annapamy U 3adasadnoch
nosiemHoe 3adaHue. Ha oCHOBAHUU NOJIyYeHHbIX, C NOMOULbIO A3POPOMOCLEMKU, OaHHbIX C030aémcs
0pMogomMon/IaH, Kapma BbICOMHbIX OMMeMOoK, uugposas 3D kapma MecmHocmu u yugposas mooesib
pesibeda, BbISBSIOWLAS MUHUMA/IbHbIE U3SMEHeHUS pesibea MeCmHOCMU, Hepa3/iuduMble BU3YA/IbHO.
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PucyHok 2. Ksadpokonmepsi: a- DJI Phantom 4 Advanced; 6- DJI Mavic Air 2

KamepanbHasa obpabomka gpomozpammempuyeckol CbEMKU bbiia Npou3BedeHa ¢ NpUMeHeHuem
npoepammel Agisoft Metashape Professional ¢ nocredyrousum 8bi8000M obiaka moyek 8 AutoCAD 2024
¢ nocmpoeHuem LJMP u LUMM 8 Lisp Menu_geo u nocmpoeHuem 3D moodenu. Ha uugposol modesnu
MecmHOCMU CMPOSIMCS U30JIUHUU U 20pU30HMAsIU C NEpenadamu No BbICOMAM.

CnymHUKOBbLIU MOHUMOPUHS

CnymHUKoBbItU MOHUMOPUHZ bbl1 NPOBEOEH € ucnosib308aHuem LandViewer — 3mo coBpemeHHbIl
UCMOYHUK ~CNYMHUKOBbLIX OAHHbIX U aHAJUMUKU 08 cneyuaaucmos no  [MC-mexHono2usm
(https://eos.com/landviewer). Cepsuc npedcmasneH EOS, 00HUM U3 KrOYeBbIX O0PUUUATbHBIX
ouCmpubbOMOPOB CNYMHUKOBbLIX CHUMKOB BbICOKO20 pA3peuleHus..

LandViewer oxaameisaem 02poMHoe Koau4ecmBso obuiedocmynHbix bubuomek. 3mo CHUMKU CO
cnymHukos CBERS-4, Sentinel-1, 2, MODIS / NAIP, Landsat-7, 8 a makxe Landsat-4, 5 0na
ucmopuyeckux cHumkos. Cpeou Habopos cHumkos SPOT -5-7, Pleiades-1, Kompsat-2, 3, 3A, SuperView-
1. MakcumasnbHoe npocmpaHcmBseHHoe paspeuweHue docmueaem 0o 30 CM Ha NUKCesb.



https://eos.com/landviewer

CKa4yuBanuchb CNYMHUKOBbIE CHUMKU C WUPOKUM CNeKMpPOM KAHAJ08 WU B €CMeCmBeHHbIX
usemax, 8 popmame JPEG, KMZ unu GeoTIFF.

Jlns adanmayuu CHUMKoB K mpebyembiMm nompebHocmam bbiiu npuMeHeHb! UHOeKcbl: NDVI,
NDWI, WRI, SAVI.

Taka#e 6b1/10 UCNOJIb30BAHO CNYMHUKOBOE Npo2pammHoe obecneyerue Crop Monitoring.

leogusuyeckue UCCIe00BAHUA ~ MemoOOM  3/IeKMpPOopa3BeoKu B moougukayuu
3/lekmpomomoepaguu

[leped nposedeHuem 06C/1€00BaHUS NPedBapumesibHo  bbilu  YmBep#c0eHbl  Mapupyms!
3/71eKMpPomMomMozpaduyecko2o NPOGUIUPOBAHUS.

Inekmpomomo2padus A8/19emcs KOMNJIeKCOM 3/1eKmMpo2eopu3uyeckux uciedosaHull, 0bbeouHss
pe3yibmamal NoJieBbiX HabodeHul, U YHUKAIbHYH aBMOPCKYHO MEXHOI02U UHMepPNnpemauuu
nonesbix  usmepeHul. Ee ocobeHHOCMbKO — ABASEMCS  MHO20KPAMHOe  UCNOJb30BAHUE — HA
2e03/1eKmpuYeckom npousie puaudeckux HabsirooeHul NpU 00HOM U MOM e NOJIOXEHUe 3/1eKmpodos
C pasHbiIX 2/1y6UH uccaedyemod naowadku [2].

Jlna nposederuss ucciedosaHull MemoooM 3/1eKmpomomopaduu Heobxooumo cneuyuaabHoe
2eopusuyeckoe obopydosaHue u NpoepamMma NpeobpazosaHus NosiesbiX 0aHHbIX 8 00CMYNHbIU popmam
exel unu jpg\png. Mpu nposedeHuu 0aHHbIX pabom ucno/ib308aaack annapamypa PQWT-S500 (Puc.3).

PucyHok 3. annapamypa POQWT- 5500

Bypenue ckBaxuH

nybuHa MOHUMOPUH20BLIX UU HAbIHOAamesibHbIX CKBAXCUH onpedesisemcs eybuHol 3a1e2aHust
U MOWHOCMbH BOOOHOCHO20 20pU30HMA, A 0J151 2DYHMOBbIX BOO, KPOME MO2o, - aMnaumyool KoiebaHus
YPOBHA BOObI B 20PU30OHME U €20 2u0paB/Iu4eckol CBS3bH C HUMENeHAUUMU BOOOHOCHBLIMU
20pU30OHMAmMu. bypeHue npoeKmMHbIX CKBAXCUH 6ydem OCyuecmaismbscs YOapHO-MexaHu4yecKum
cnocobom ¢ onepexcaroueli obcadkol duamempom 168 mm. [locne bypeHus 0715 BbINOSIHEHUS ONbIMHBIX
pabom 8 CKBA}UHAx NPoU3BOOUMCS YCMAHOBKA Pu/IbmPoB HA KoJIoHHe mpyb duamempom 127 MM, 4mo
N0380/19em UCNO0/1b308AMb NPU NPOKAYKAX NO2PYHCHbIE HACOCHI.

Co30aHus eeonoeuqeckol u 2u0poouHamu4eckol mooesiel

lpu nukBudayuu pyoHuka, 019 060OCHOBAHUS 3MANHOCMU 3amMONJeHuUst pyoHUKa mpebyemcs
co30aHue eudpoouHamu4eckol u eudpocmamudeckol modenell [3, 4].

ZJlaHHbIe modesiu Cmposimcsl Ha OCHoBe 2eosioeudeckold mModesu, Komopads BK/aYaem B8 cebs
0aHHbIe NO JIUMOJI02UYeCKOMY COCMAsy NOPod, CMPYKMYPHbIM 0COBEHHOCMSAM, CMPamuzpapu4yeckum
pazbusKam, MonoCHOBAM, 2eopu3udyeckumM napamempam. Modesau cocmasssgHoMcs MAakie Ha 0CHOBE
0606weHus: poHOOBbIX U IUMepamypHbIX 0aHHbIX. BCs ama uHdopmayusi cocmassisiem 6asy UCXOO0HbIX
O0aHHbIX, NOJIYYeHHbIX B pe3y/ibmame aHaau3a ¢poHOos8ol 1umepamypsbl, UCC/1e00BaHul NPOUIL/IbIX J1em,
cobcmBeHHbIx ucciedosaHud.

[lepBbIM 3Manom NOCMPOeHUs 2e0/102u4eckol Modesu B/ISemcss NOCMPOoeHUe KOHUenmyasabHol
MOO€e/IU Ha OCHOBAHUU OaHHbIX 2eosioeudeckol pazsedku. Modesib Hocum KadecmaeHHbIU xapakmep u
umeem BUO cxembl, 6J10K OuUazpammbl UJIU Yepmexa.

L{ugpposas 2eono2uqeckas Mooesib CMpPousIack ¢ UCNOIb30BAHUEM pACYEMHO20 KoMnaekca Midas
GTS NX (Puc.4) [5-7].
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PucyHok 4. llocmpoeHue 2e01020-cmpyKkmypHoU modesiu 8 Midas (8B 1e8oM BepxXHeEM yesy BbiBe0eHo
OKHO C OAaHHbIMU NO JIUMOJI02Ul, NOKA3aHA Mab/1uya ¢ UCXOOHbLIMU OAHHBIMU, HEObX00UMbIMU OJ151
nocmpoeHus Mooesu)

Cnedyrouwsum 3manom 6b1710 co30aHue eudpoouHamuyeckold mooenu (Puc.5).
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PucyHok 5. locmpoeHue 2udpoduHamuyeckol mooesnu

lepsbiM wazom bbina obpabomka monoCcbEMKU pesibeda ¢ CONOCMABIEHUEM CO CNYMHUKOBbLIMU
cHumkamu. [anee B Merro eo AutoCad cmpoumcsa uugpposas modesnb penbeda. Tpembum Wazom
OKOHMYPUBAJIU KOHMYP pesibeda u co3oasanu 2D npoekyuro ¢ y4émom enybuH 8 macwmabe 1:1 (Puc. 6)

[8].



PucyHok 6. Co30aHue 2D npoekyuu ¢ y4émom eybuH

JlaHHbIl Yepméxc nepeHocumcss 8 ¢opmame DXF 8 Midas u co30aémcsa HoBbIl Npoekm.
Cnedyrowyum wazom 3azpyxaemcss 2D npoekm ¢ BpeMeHHHbIMU XapakmepuCmUKamu B/IUSHUSI MOOesU,
B pacyéme Ha 1 200 3amonJieHus.

Jlanee 6bina co30aHa pacyémHasi cemka Ha2py3oK. [pumeHsiem NOCMpPOeHHYH paHee 2e0J1020-
CMPYKMYPHYKO MoOe/ib C yKasaHuem eé 3/iemMeHmos. ¥ no umoeam cocmasssemcs «Tabauya
mamepuasaos» C Y46MOM  (PUUKO-MEXAHUYECKUX KaX0020 Mamepuasnd, XapakmepHozo O/if
besoycoBcko2o MecmopoxdeHus. Ha ocHoBaHuuU 3mo2o Bb1Ibupaemcs Mooesib 2pyHmMOos.

B 0daHHom ciydae bbina BbibpaHa modesnbs Mopa-KysioHa — mMamemamudyeckass Mooesib,
ONUCKIBAKOWAS 3dBUCUMOCMb KACAMesIbHbIX HANPSXeHUld Mamepuanaa om BesuYUHbl NPUSIOHEHHBIX
HOpMasibHbIX HanpaxeHud [9].

CnedyrowuMm 3mManom — YKA3bIBAEMCS YpoBeHb 3d/ieedHusi BOOOHOCHO20 CJios. Modenu
NPUCBAUBAOMCS  HA2PY3KU. BHEWHUE, BHYMPeHHUe, 2paHu4Hble, Hazpy3ku cobcmBeHHo20 Becd,
Komopble 6ydym 0KasbiBamse BUSHUE HA OaHHYH MoOesb (Puc.7). [Janee ommeqaromcsa ociabieHHble
30HbI. [lanee B pewume aHasu3a ykasbiBaemcs cmadulHocme B030elicmBuUS HA2PY30K U 3dmem
Bblbupaemcs pac4émHbil ciyyad. [janee mooesb omnpasasemcs Ha pacyém, Komopbil aHaIu3upyemcs
(Puc.8) [10].

Neddga=-n~
Guomety  Wam  Sarosue A | SeasegeiCoecarin Mk DjamcAekes  TemslAube  Ahes st Teok Stvw  Background * Limpuage ~ ¥ -

@

8 Csanos proparsy

ot e mTae-
anface

Fmerto |

s00
I varmsd Factor

Boundary

LS00 = f-002) _
L nh R BEALAR AAC0+ HiS- FOIE6 2-B- 9B

P e o < | Mrmnp - (A0 R BB 4

PucyHoK 7. lpucsoeHue Hazpy3ok mMooesu
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Pucy/-/OK 8. Bb/60p aHasiumu4yeckoeo cJiy4as u ycmaHosKa ocnabneHHol 30Hb!
BbiB0ObI

JlaHHbil  aneopumm  delicmsull U KamepasbHol obpabomKu nosy4eH B8 pe3ysibmame
npakmuyeckol pabomsl Ha NPOMSIHeEHUU 0ByX s1em. KOCMOMOHUMOPUHE C UeJibHo 2u0po2eosiocuyeckoll
U3YYeHHOCMU meppumopuu 6e/10yCoBCKO20 MeCMOPOIOeHUS BbINOJIHEH COOCMBEHHbIMU CUIAMU MOO
«KOpNopayusi 2eonpoekm» B pexcume OHAlH C UCNOJIb30BAHUEM OaHHbIX OUCMAHUUOHHO20
30HOuUpoBaHuss 3emniu (033). JocmosepHas moyHocmb 00 30 cM. CnymHUKOBbLIO MOHUMOPUHE
ocyuiecmsisaicsa co cnymsukos sentinel-2 (1c u landsat8c2(-1 ¢ uHmepsasom pas 8 mpu OHS. [lpu
MOHUMOPUH2e UCNOJIb3YHOMCS CHUMKU BbICOKO20 NPOCMPAHCMBEHHO20 pa3pelleHus, Komopble
Nno380s159em NpoBoOUMb 0emMa’sibHyH CbeMKy 015 BbisiB/IeHUS 06beKmoB U usmeHeHul 8 20podckol cpede.
Takx#e ucno/ib308as1csa CNYMHUK cpedHe2o paspeweHus landsat 7, npedHasHavyeHHbIU 0719 MOHUMOPUHea
obWuUpHbIX  meppumopuld U puUKCauuu  COCMOSIHUA — NJIOWAOHbIX  0OBEKMOB, MAkux Kak
cesibckoxo3satcmaeHHble Y200bs,, NPUPOOHbIe pecypcbl.

Cmamss nod2omossieHa 8 pamka npoekma AP 14870280 «Pazpabomka mexHo02uu NpUMeHeHUs
OUCMAHYUOHHbIX Memo0doB 0J19 NOUCKA PeOKOMemasbHbIX MeCmopoXcoeHull U MOHUMOPUHea 06beKkmos
20PHONPOMBbIUIIEHHO20 KOMNJIEKCA C UEJIbH NOBLILLUEHUS 3(dekmuBHOCMU 2€071020pA38e0KU»
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Abstract

The work carried out studies of the chemical and mineralogical composition of the flotation
concentrate obtained after ore enrichment of the gold deposit of Central Kazakhstan. It was found
that the chemical composition of the flotation concentrate is mainly represented by lithophilic
components, the mass fraction of which is 55.17%. The average gold content is 17.47 g/t. The

obtained results of mineralogical studies have shown that the flotation concentrate consists of
58% rock-forming minerals.

Keywords: gold, flotation concentrate, chemical composition, mineralogical composition,
minerals, elements.

Introduction

According to the data published by the World Gold Council (WGC) presented in table 1, the volume
of gold production in the period from 2010 to 2021 is shown. The top three in terms of gold production
remains unchanged. In general, the volume of global gold production increases annually from 2 to 6
percent, except for 2019 and 2020. In 2019, 60 tons less gold was produced than in 2018 and in 2020,

119 tons less gold was produced than in 2019. Already in 2021, gold production increased by 105 tons
compared to 2020 [1, 2, 3].

Table 1.
Gold production in the world over the past 10 years, tons
Years

Countries 201 | 201 201 | 201 | 201 | 201 | 201 | 201 | 201 | 201 | 202 | 202

0 1 2 3 4 5 6 7 8 9 0 1

Everything in the 2 2 3 3 3 3 3 3 3 3 3 3
world 831 | 928| 003 | 181 | 270 | 361 | 510 | 573 | 655 | 595 | 476 | 581
China 357 371 | 413 | 438 | 462 | 460 | 464 | 429 | 404 | 383 | 368 | 332
Russia 203 | 2712 | 233 | 248 | 253 | 255| 262 281 | 295| 327 | 332 | 331
Australia 257 | 259 | 250 267 | 274| 279 | 288 | 293 | 313 | 325| 328| 315
Canada 102 | 102 106 | 1371 | 1571 | 158| 163 | 171 | 192 | 185| 173 | 193
USA 231 | 234 | 235| 230| 210| 217 | 229 | 236 | 223 | 200| 193 | 187
Ghana 94 97| 106 | 106 | 106 951 137 133 149 142 | 130| 129
Peru 185 184 | 190\ 182 | 171 | 171| 166 | 167 | 163 | 143 | 102| 127
Mexico 79 94| 108 | 110| 113 | 132| 1371 | 120| 118 | 109 | 110| 125
Indonesia 132 110 83 90 93| 115| 118 118| 153 92| 101 | 117
South Africa 210 205| 180 | 180 | 169 | 157 | 155| 147 | 126 | 113 | 102| 114




As can be seen from table 1, global gold production has increased in recent years, and new
hydrometallurgical processes have been developed at a slow pace. The increase in gold production
indicates that the production of gold from secondary raw materials will become more relevant. Reagents
used in hydrometallurgical processes, for example, cyanide, chloride or sulfur complexes, are mostly
aggressive and very toxic [4, 5, 6]. Therefore, most enterprises using cyanides face environmental
problems during chemical processing. Regardless of the listed disadvantages, currently the method of
leaching gold by cyanidation remains the dominant process.

The pre-concentration of gold is very important to ensure efficient and economical processing.
After increasing the gold content by physico-mechanical methods, the concentrate is used as a starting
material for subsequent gold extraction operations.

The purpose of this work is to study the chemical and mineralogical composition of the flotation
concentrate obtained after ore enrichment of the gold deposit of Central Kazakhstan.

Research methods

In this work, methods of optical emission (analyses ICP90, ICP40) and atomic absorption analyses
were used to study the chemical and mineralogical composition of the flotation concentrate.

Results and their discussions

The chemical composition of the flotation concentrate is presented in table 2.

Table 2.
Chemical composition of the flotation concentrate

Element Mass fraction, % Element Mass fraction, %
SiO2 36,40 Sobuy 22,90
A[203 8,26 Scyﬂbcb <0, 25
CaO 1,50 Pb 0,015
K20 1,12 Zn 0,048
Na:0 3,00 Cu 0,059
MgO 1,28 As 0,087
MnO 0,06 Sb 0,0066
P>0s 0,07 Ba 0,022
TiO: 0,18 Co 0,012
Corg 0,26 Cr 0,0017
Ctatol 0, 83 Ni 0,027
CO2 3,04 Sr 0,014
Férotal 20,60 Ag, 2//7'7 2,90
Fesulr 18,90 Al, Z/m 17,30

To increase the reliability of the result in terms of gold content, its determination was carried out
on four parallel samples by direct assay analysis. The established average value of the gold content (17.47
g/t) according to the results of the gold content in four samples, g/t: 16.8; 17.2; 18.2 and 17.7, showed
a good match with the result given in the table.2.

The chemical composition of the flotation concentrate is mainly represented by lithophilic
components, the mass fraction of which is 55.17%. The main ones are silica and alumina with mass
fractions of 36.4% and 8.26%, respectively. The total proportion of oxides of alkaline and alkaline earth
metals, with a significant predominance of sodium oxide 3.0%, is ~ 6.90%.

The mineral composition of the flotation concentrate is shown in Table 3.



Mineral composition of the flotation concentrate

Table 3.

Mineral, a group of minerals Mass fraction in the sample, %

Rock-forming minerals

Plagioclases 26,0

Quartz 18,0

Mica (sericite, chlorite) 9,0

Carbonates 50

Gypsum, anhydrite, jarosite -
Ore-forming minerals

Pyrite 40,7

Sphalerite, galena, altaite 0,1

Pale ore, chalcopyrite 0,3

Arsenopyrite 0,1

Iron hydroxides 0,5

Accessory minerals
Titanium minerals, apatite 0,3
Total 100,00

From the table.3 it can be seen that the mineral composition of the flotation concentrate samples
consists of 58% rock-forming minerals. Ore minerals are mainly represented by pyrite 40.7%. Other
sulfides are found in samples in the amount of tenths of a percent.

Conclusions

New data on the study of the chemical and mineralogical composition of the flotation concentrate
have been obtained. It was found that the chemical composition of the flotation concentrate is mainly
represented by lithophilic components, the mass fraction of which is 55.17%. The main ones are silica
and alumina with mass fractions of 36.4% and 8.26%, respectively. The average gold content is 17.47
g/t. The obtained results of mineralogical studies have shown that the flotation concentrate consists of
58% rock-forming minerals. Ore minerals are mainly represented by pyrite 40.7%.
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