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Arts

THE INFLUENCE OF FEATURE FILM ON THE DEVELOPMENT OF THE VIDEO GAME INDUSTRY:
CAMERAWORK AND NARRATIVE ASPECTS

RUSLAN ABASALIEV

TURAN UNIVERSITY, DEPARTMENT

AUDIOVISUAL ART AND MEDIA PRODUCTION". BACHELOR'S DEGREE.
TURAN FILM SCHOOL

BJIMSIHWIE XY,JOXECTBEHHOI O KMHO HA PA3BUTUE BUIIEOMIPOBOU MHAYCTPUM: OFNEPA-
TOPCKHE 11 HAPPATVBHBIE ACITEKTbI

PycnaH Abacanues

YHusepcumem TypaH, kagedpa

"Ay0uoBu3yabHOe UCKYCCMBO U Meduad Npou3Bo0CmBo» , bakaaasp.
BLLI «Turan Film School»

Abstract

The article is devoted to the study of the influence of art cinema on the video game industry.
The article analyses the camerawork and narrative techniques that are actively used in the crea-
tion of modern video games. The interpenetration of these two art forms is examined on the basis
of cultural and historical context and specific examples.

AHHOMauyus

Cmambsi NOCBAWEHA U3YHeHUK BIUSIHUSI XyOOXEeCmBeHHO20 KuHeMamoapaga Ha Budeous-
POBYH UHOYCMPUrO. AHA/IU3UPYHOMCS 0Nepamopckue U HappamusHbie Npuembl, KOmopble aK-
MUBHO UCNOJIb3YHOMCA B CO30aHUU COBPEMEeHHbIX Budeouep. Ha ocHoBe Ky/ibmypHO-UCmopuye-
CKO20 KOHMEeKCMAa U KOHKPemMHbIX NPUMepos paccMampusaemcs 83aUMONPOHUKHOBEHUE 3MUX
08yx ¢popm uckyccmaa.

Keywords: video games, film language, camerawork, narrative, game design.
KntoqeBble ¢108a: sUOeoupbl, KUHOSI3bIK, 0NepamopcKkasl paboma, Happamus, 2etimou3adH.

BsedeHue

ConuxceHue KuUHo u sudeouep cmasio 00HoU U3 BaxcHelwux meHoeHuyul meduakyibmypbl XX seka.
Pazsumue yugposbix mexHoa02ul U BU3YA/IbHO20 NOBECMBOBAHUS NO3BO/IUJIO U2PaM NPUOIUIUMBCS K
KuHemamoapagy no ypoBHH XyooxecmseHHoU BbipazumesibHocmu. Om mpaduyuoHHO20 NOBECMBOBA-
HUS U2pbl Nepewiu K CI0XHOU HappamusHoU CMpyKmype, 20e UepoK — He Npocmo Habodamersis, HO
y4acmHuk cobbimud.

MIcmopuKo-Ky/ibmypHble NPeonochlIKU CO/MUXCeHUSI KUHO U Budeougp

CoBpemeHHble Budeouepsb! yxe 0asHO BbIU/IU 3d PAMKU NpOcmol uHmepakmusHol 3abasbl. OHU
cmasu meduagpopmodl, 8 KOmMopol Op2aHUYHO COYeMAaromcs 31emeHmb! IUMEPAMypPhbl, HUBONUCU, My-
3bIKU U KUHemamozpaga. OcobeHHO pKo 3Mo NPoABISeMCs B MAKUX Npoekmax, Kak «Death Stranding»,
«The Last of Us» u «Red Dead Redemption 2». mu uzpbi UCNO/Ib3YHOM 0NEpamopPCKyto pabomy, CXOMYH
C KUHO: 0BUXEHUSI Kamepbl, NOCMAHOBKA CBema, 2/1ybuHa peskocmu u paboma ¢ ysemom co30arom 3c-
memuyecKu BblBepeHHbIe CUeHb!. [1pu 3Mom u2poKuU He NpOCmo CMoOmMpPAM, d B3aumodelcmayrom, Ymo
npudaem Happamusy 00NOJHUMENbHYHO custy. COUIEHUE MAKME NPOUCXO0UM U HA YpOBHE Opamamyp-
2uu. Meposskle croxemsl Cmasau MHO20C/I0UHbIMU, UCNOIb3YHom griewbeku, NapaaiesbHbIe JuHUU, 0pa-
mamypauro NOBCEOHEBHOCMU, d MOPA/IbHbIE BbIOOPbI NEPCOoHax el HANPAMYH BJIUSIOM HA KOHUOBKY.
Smo denaem uzposoll onbim bosiee NepcoHAIU3UPOBAHHBIM. VIHMepecC Bbi3biBaem U BAUSHUE GuIoco-
uu u uckyccmaa: uHOU-uepbl, makue Kak «Inside», «Journey», «Pathologic», cmaHosamcs niowadkod
0J1 pPasmbIlLIeHUL 0 HCU3HU, CMepmu, BpemMeHU U udeHmuyHocmu. flapasanesnu ¢ NOCMKUHO 04eBUOHbI —
Kkamepa mepsem mpaduyUOHHY QYHKUUK HAbHOeHUS U CMAHOBUMCA YACMbHO B327190d NEPCoHax3ca
wiu uepoka. Takum obpaszom, Budeouepa u KUHO Ce200HS Cyuwecmsyrom 8 cumbuose, popmMupys HoBOe
NpOCMPAaHCMB0O NOBECMBOBAHUS, 20e 3pumesib CMAaHOBUMCS dBMOPOM.
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CoBpemeHHble Budeouepsb! yxe 0aBHO BbIL/U 3d pAMKU Npocmol uHmepakmusHol 3abasbl. OHU
cmasnu meduagpopmodl, 8 KOMopol 0peaHUYHO COYemMaromcs 31emeHmMb! IUMEPAmyphbl, HUBONUCU, My-
3bIKU U KUHemamozpaga. OcobeHHO SpKo 3Mo NPOSBISeMCs B MAKUX NPOeKMax, Kak «Death Stranding»,
«The Last of Us» u «Red Dead Redemption 2». mu uzpbi UCNOJIb3YHOM 0NEPAMOPCKYH0 pabomy, CXOMYHO
C KUHO: 0BUX(EHUSI Kamephbl, NOCMAHOBKA cBema, 2ybuHa peskocmu u paboma ¢ ysemom co30arom 3c-
memuyecKu BblBepeHHbIe CYeHbl. [1pu 3mom u2poKu He NPOCMo CMompPSM, d B3aumodelcmayrom, Ymo
npudaem Happamusy 0onoJIHUMesbHY cusly. ConuM3ceHUe Makx e Npoucxooum u Ha yposHe opamamyp-
2uu. Meposble croxemsl Cmasau MHO20C/I0UHbIMU, UCNOIb3Yom griewbeku, NapaaiesbHble JuHUU, 0pa-
mamypeuro NOBCeOHeBHOCMU, d MOPAsibHbIe BbIOOPbI NEPCOHAM el HaNPSAMYHo BAUSIOM HA KOHUOBKY.
Smo dennaem uzposoll onbim 6oJsiee NePCoOHAIU3UPOBAHHBIM. VIHMepecC Bbi3biBaem U BAUSHUE GuIoco-
uu u uckyccmsa: uHou-uepskl, makue Kak «Inside», «Journey», «Pathologic», cmaxossamcs niowadkod
0/15 pa3MbIlLIEHUU O XCU3HU, CMEPMU, BpeMeHU U udeHmuYyHocmu. lapasinenu ¢ NOCMKUHO 04eBUOHbI —
Kamepa mepsem mpaouyuUoHHYH QyHKUU HabirodeHus u CMaHoBUMCc Yacmbro B32/190a NepCOHAaMa
wiu uepoka. Takum obpaszom, Budeouepa u KUHO Ce200Hs Cyuwecmsyrom 8 cumbuose, popmupys HoBoe
NPOCMPAHCMBO NOBECMBOBAHUS, 20€ 3pumeJsib CMAHOBUMCS dBMOPOM.

CoBpemeHHble Budeouepb! yxe 0aBHO BbIL/IU 3d pAMKU NpOcmodl uHmepakmusHol 3abasbl. OHU
cmasnu meduagpopmodl, 8 KOmMopol 0p2aHUYHO COYemMaromcs 3aemeHmMb! IUMEPAmyphbl, XUBONUCU, My-
3bIKU U KUHemamozpaga. OcobeHHO SpKo 3Mo NPOABISeMCs B MAKUX NPOeKMax, Kak «Death Stranding»,
«The Last of Us» u «Red Dead Redemption 2». mu uzpbi UCNOJIb3YHOM 0NEpAmMOPCKYo pabomy, CXOMYH
C KUHO: 0BUX(EHUSI Kamepbl, NOCMAHOBKA cBema, 2/1ybuHa peskocmu u paboma c ysemom co30arom 3c-
memuyecKu BblBepeHHbIe CYeHbl. [1pu 3Mom u2poKu He NPOCMo CMoOmpPSM, d B3aumodeldcmBayrom, Ymo
npudaem Happamusy 0onoJIHUMesbHY cusly. ConuM3teHUe Makxice Npoucxooum u Ha yposHe opamamyp-
2uu. Meposble croxemsl Cmasau MHO20C/I0UHbIMU, UCNOIb3Yom griewbeku, NapaaiesbHble JuHUU, 0pa-
mamypeuro NOBCeOHeBHOCMU, d MOPAsibHbIe BbIOOPbI NEPCOHAM el HaNPSAMYHo BAUSIOM HA KOHUOBKY.
Smo dennaem uzposoll onbim 6osiee NepCoHAIU3UPOBAHHBIM. VIHMepecC Bbi3biBaem U BAUSHUE GuIoco-
uu u uckyccmsa: uHou-uepskl, makue Kak «Inside», «Journey», «Pathologic», cmaHossamcs niowadkod
0J19 PA3MbIWLIEHUU O XCU3HU, CMEPMU, BpEMeHU U UdeHmUYHocmu. [lapasienu ¢ NOCMKUHO 04eBUOHbI —
Kamepa mepsem mpaouyuUOHHYH QYHKUU Habro0eHus u CMaHoBUMCcs Yacmebro B32/190a NEPCOHAM A
wiu uepoka. Takum obpaszom, Budeouepa u KUHO Ce200Hs Cyuwecmsyrom 8 cumbuose, popmupys HoBOe
NPOCMPAHCMBO NOBECMBOBAHUS, 20€ 3pumeJsib CMAHOBUMCS dBMOPOM.

BusyaibHbIl A3bIK: 0NEpamopcKue 3auMCcmBOBAHUS U KOMNO3UYUs Kaopa

CoBpemeHHble Budeouepb! yxe 0aBHO BbIUI/IU 3d PAMKU NpOcmodl uHmepakmusHol 3abasbl. OHU
cmasnu meduagpopmod, 8 KOMopoU 0p2aHUYHO CO4emMaromcs daemeHmbl IUMePamyphbl, XUBONUCU, My-
3bIKU U KuHemamozpaga. OcobeHHO ApKo Mo NPOABJISeMCS 8 MAKUX NpoeKkmax, Kak «Death Stranding»,
«The Last of Us» u «Red Dead Redemption 2». mu uzpbi UCNO/Ib3YHOM 0NEPAMOPCKYHo pabomy, CXOMYH
C KUHO: 0BUX(EHUSI Kamepbl, NOCMAHOBKA cBema, 2ybuHa peskocmu u paboma ¢ ysemom co30arom 3c-
memuyecKu BblBepeHHbIe CUeHb!. [1pu 3Mom u2poKu He NPOCmMo CMOMPSAM, d B3auModelcmsyrom, Ymo
npudaem Happamusy 00NoJIHUMesbHY cusly. ConU@eHUe MAakx e NPoUucXooum U Ha yposHe opamamyp-
euu. Mleposble croxemsl CManu MHO20C0UHbIMU, UCNOJIb3YoM GriewbeKku, napaiiesibHble UHUU, 0pa-
Mamypeuro NOBCEOHeBHOCMU, d MOPAJ/ibHbIE BbIOOPbI NEPCOHAX U HANPAMYHO BAUSIOM HA KOHUOBKY.
2mo dennaem uzposoll onbim 6oJsiee NepCoHAIU3UPOBAHHBIM. VIHMepecC Bbi3biBaem U BAUSHUE GuIoCo-
uu u uckyccmasa: uHOU-uepbl, makue Kak «Inside», «Journey», «Pathologic», cmaHosssmcsi niow,adkod
0/18 pa3MbIlLIEHUU O X#CU3HU, CMEPMU, BpeMeHU U UdeHMUYHOCmU. lapasienu ¢ NOCMKUHO 04eBUOHbI —
Kamepa mepsem mpaouyuoHHYr yHKUUr HabrodeHus u CMaHoBUMCcs Yacmebro B32/190a NepCOHAaM a
uIu uepoka. Takum obpasom, sudeouepa u KUHO Ce200Hs1 Cyujecmayrom B8 cumbuose, opmupys HoBoe
NPOCMPAHCMBO NOBECMBOBAHUS, 20€ 3pumeJsib CMAHOBUMCS dBMOPOM.

CoBpemeHHble Budeouepb! yxe 0aBHO BbIUI/IU 3 PAMKU Npocmodl uHmepakmusHol 3abasb. OHU
cmasnu meduagpopmod, 8 KOMopoU 0p2aHUYHO CO4emMaromcs daemeHmMbl IUMepPamyphbl, ¥UBONUCU, My-
3bIKU U KuHemamoepaga. OcobeHHO ApKo 3mo NPOABJISEMCA 8 MAKUX Npoekmax, Kak «Death Stranding»,
«The Last of Us» u «Red Dead Redemption 2». mu uzpb! UCNO/b3YHOM 0NEpAmMOopPCKyto pabomy, CXOXYH
C KUHO: 0BUX(EHUSI Kamepbl, NOCMAHOBKA cBema, 2ybuHa peskocmu u paboma ¢ ysemom co30arom 3c-
memuyecKu BblBepeHHbIe CUeHb!. [1pu 3Mom u2poKu He NPOCmMo CMOmMpPAM, d B3aumodelcmsyrom, Ymo
npudaem Happamusy 0onoJIHUMesbHY cusly. ConU@ceHUe MAakx e NpoUucxooum u Ha yposHe opamamyp-
euu. Mleposble croxemsl CManu MHO20C0UHbIMU, UCNOJIb3YoM GiewbeKku, napaiiesibHble UHUU, 0pa-
Mamypeuro NOBCEOHeBHOCMU, d MOPAJ/ibHbIE BbIOOPbI NEPCOHAXEU HANPAMYHO BAUSIOM HA KOHUOBKY.
Smo denaem uzposoll onbim 6osiee NepCoHAIU3UPOBAHHBIM. VIHMepecC Bbi3biBaem U BAUSHUE GuIOCo-
uu u uckyccmsa: uHou-uepskl, makue Kak «Inside», «Journey», «Pathologic», cmaHosasmcs niowadkod
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0/151 pasmbIlIeHUU 0 HCU3HU, CMepmu, BpemMeHu U udeHmuyHocmu. [lapasanesnu ¢ NOCMKUHO 04eBUOHbI —
Kamepa mepsiem mpaouyuUoOHHYH yHKUU HabodeHuUs u CMaHoBUMCS YaCmMbHo B32/150a NepCOHAaM a
uu uepoka. Takum obpasom, sudeouepa u KUHO Ce200Hs1 Cyujecmayrom B8 cumbuose, opmupys HoBoe
NPOCMPaHCMB0O NOBECMBOBAHUS, 20€ 3pumesib CMAaHOBUMCS ABMOPOM.

CoBpemeHHble Budeouzpb! yxe 0aBHO BbIU/IU 3 pAMKU Npocmodl uHmepakmusHoU 3abasbl. OHU
cmasnu meduagpopmod, 8 KOmMopol 0peaHUYHO CO4emMaromcs 3aemeHmMb! IUMEePamyphbl, ¥UBONUCU, My-
3bIKU U KuHemamozpaga. OcobeHHO ApKo Mo NPOABJISEMCS 8 MAKUX NPoeKkmax, Kak «Death Stranding»,
«The Last of Us» u «Red Dead Redemption 2». mu uzpbi UCNOJIb3YHOM 0NEpamopCKyto pabomy, CXOXYH
C KUHO: 0BUX(EHUSI Kamephbl, NOCMAHOBKA cBema, 2aybuHa peskocmu u paboma ¢ ysemom co30arom 3c-
memuyYyecKu BbiBEpeHHbIe CUeHbl. [1pu 3MoM u2poKu He NPoCMo CMOMPSIM, da B3aumModelcmayom, Ymo
npudaem Happamusy 0oNnoJIHUMebHY cusly. Conu@ceHUe Makx e NPoucxooum u Ha yposHe opamamyp-
euu. MlepoBble croxemsl CManau MHO20C0UHbIMU, UCNOJIb3Yom GriewbeKku, napasiiesibHble UHUU, 0pa-
mMamypauro NOBCEOHEeBHOCMU, d MOPAJ/IbHbIE BblI6OPbI NepCcoHax3cel HanpPAMYH BJIUSIOM HA KOHUOBKY.
2mo denaem uzposol onbim 6oJsiee NepCoHAIU3UPOBAHHBIM. VIHMepecC Bbi3biBaem U BAUSHUE GuIOCo-
uu u uckyccmaa: uHOU-uepbl, makue Kak «Inside», «Journey», «Pathologic», cmaHosamcs naowadkod
0/19 pasmMbIWLLICHUU O H#CU3HU, CMepMU, BpeMeHuU U U0eHmuYyHocmu. [1apasanenu ¢ NOCMKUHO 04eBUOHbI —
Kamepa mepsiem mpaouyuoHHyr yHKUU HabodeHus u CMaHoBUMCS YaCmbro B32/190a NepCOHAaM a
uu uepoka. Takum obpasom, sudeouepa u KUHO Ce200Hs1 Cyuiecmayrom B8 cumbuose, opmupys HoBoe
NPOCMPaHCMBO NOBECMBOBAHUS, 20€ 3pumesib CMAaHOBUMCS ABMOPOM.

KuHemamoepadguyeckas pexcuccypa 8 2elimousatiHe

CoBpemeHHble Budeoupb! yxe 0aBHO BbIL/IU 3 pAMKU Npocmodl uHmepakmusHou 3abasbl. OHU
cmasnu meduagpopmod, B KOMopol 0p2aHUYHO CO4emaromcs /1emMeHmab! IUMepamypsbl, #UBONUCU, My-
3bIKU U KuHemamozpaga. OcobeHHO SpKo Mo NPOABISeMCcs 8 MAKUX NPoeKkmax, Kak «Death Stranding»,
«The Last of Us» u «Red Dead Redemption 2». mu uzpb! UCNO/b3YHOM 0NEpamopCcKyto pabomy, CXOHYH
C KUHO: 0BUXXEHUS Kamepbl, NOCMAHOBKA CBema, 2/1ybuHa peskocmu u paboma c ysemom co30arom 3c-
memuyecKu BblBepeHHbIe CUeHb!. [1pu 3mom u2poKu He NpoCcmo CMompsam, d B3aumodelcmayrom, Ymo
npudaem Happamusy 0oNnoIHUMesIbHYHo cusy. CouMeHue Makxe NPoucxooum u Ha yposHe 0pamamyp-
2uu. MepoBble Croxemsl CMasau MHO20C/I0UHbIMU, UCNO/Ib3YIOM GrewbeKku, napaane/ibHbie UHUU, 0pa-
Mamypeuro NOBCEOHeBHOCMU, d MOPAJibHbIE BbIOOPbI NEPCOHAM U HANPAMYHO BUSIOM HA KOHUOBKY.
Smo denaem uzposol onbim 6osiee NePCOHAIU3UPOBAHHBIM. VIHMepec Bbi3biBaem U BUSHUE GuUIOCO-
uu u uckyccmsa: UHOU-U2pbl, Makue Kak «Inside», «Journey», «Pathologic», cmaHosamcsa naowaokou
0/19 pa3mMbILLIEHUU O HCU3HU, CMepmMU, BpeMeHuU U UdeHmuyHocmu. [1apaanenu ¢ NOCMKUHO 04eBUOHbI —
Kamepa mepsiem mpaduyUOHHY GYHKUUK HabIlo0eHUsI U CMAaHoBUMCS Yacmbko B32/150d NEPCOHAXA
wiu uepoka. Takum obpaszom, Budeouepa u KUHO Ce200HS Cyuwecmsyrom 8 cumbuose, popmMupys HoBoe
NPOCMPAHCMBO NOBECMBOBAHUS, 20€ 3pumeJsib CMAHOBUMCS dBMOPOM.

CoBpemeHHble Budeouepb! yxe 0aBHO BbIU/IU 3 pAMKU Npocmol uHmepakmusHoU 3abasbl. OHU
cmasnu meduagpopmod, B KOMopol 0p2aHUyHO CO4emaromcs 3/1emMeHmal IUMepamypsbl, #UBONUCU, My-
3bIKU U KuHemamozpaga. OcobeHHO SpKo Mo NPOABSeMCcs 8 MAKUX NPoeKkmax, Kak «Death Stranding»,
«The Last of Us» u «Red Dead Redemption 2». mu uepbl UcNo/1b3yH0m 0NepamopCKyrto pabomy, CXOMYH
C KUHO: 0BUXEHUS Kamepbl, NOCMAHOBKA CBema, 2/1ybuHa peskocmu u paboma c ysemom co30arom 3c-
memuyecKu BblBepeHHbIe CUeHb!. [1pu 3Mom u2poKu He NpoCmo CMompPSam, d B3auModelcmayrom, Ymo
npudaem Happamusy 0oNoHUMEbHYK custy. CO/UMIEHUS MAKMe NPOUCXo0um U Ha yposHe dpamamyp-
2uu. MepoBble Croxemsl CMasau MHO20C/I0UHbIMU, UCNO/Ib3YIOM GewbeKku, Napaane/ibHble UHUU, 0pa-
Mamypeuro NOBCEOHeBHOCMU, d MOPAJsibHbIe BbIOOPbI NEPCOHAM U HANPAMYHO BUSIOM HA KOHUOBKY.
Smo denaem uzposol onbim 6osiee NePCOHAIU3UPOBAHHBIM. VIHMepec Bbi3biBaem U BUSHUE GuUIOCO-
uu u uckyccmsa: UHOU-U2pbl, Makue Kak «Inside», «Journey», «Pathologic», cmaHosamcsa naowaokou
0/19 pa3mMbILLIEHUU O HCU3HU, CMepMU, BpeMeHuU U UdeHmuyHocmu. [lapaanenu ¢ NOCMKUHO 04eBUOHbI —
Kamepa mepsiem mpaduyUOHHY GYHKUUK HabIH00eHUs] U CMAaHOoBUMCS YacmMbko B32/150d NEPCOHAXA
wiu uepoka. Takum obpaszom, sudeouepa U KUHO Ce200HS Cyw,ecmayrom 8 cumbuose, popmupys HoBoe
NPOCMPAHCMBO NOBECMBOBAHUS, 20€ 3pumeJsib CMAHOBUMCS dBMOPOM.

CoBpemeHHble Budeouepb! yxe 0aBHO BbIU/IU 3 pAMKU Npocmodl uHmepakmusHoU 3abasbl. OHU
cmasnu meduagpopmod, B8 KOMopol 0p2aHUyHO COYemaromcs 3/1emMeHmabl IUMepamypsbl, #UBONUCU, My-
3bIKU U KuHemamozpaga. OcobeHHO SpKo Mo NPOABISeMCcs 8 MAKUX NPoeKkmax, kKak «Death Stranding»,
«The Last of Us» u «Red Dead Redemption 2». mu uepbl UCNO/Ib3YH0M 0NEpamopCKyro pabomy, CXOHCYH
C KUHO: 0BUX(eHUSI Kamepbl, NOCMAHOBKA cBemad, 2/1ybuHa pe3kocmu u paboma c 4semom co30arom 3c-
memuyecKu BblBepeHHbIe CUeHb!. [1pu 3Mom u2poKu He NpoCmo CMompPsm, d B3aumodelcmBayrom, Ymo
npudaem Happamusy 00NOJHUMENbHYO cuy. COauxeHue makxe npoucxooum U HA YpoBHe
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opamamypauu. M2posble Croxems! CMasau MHO20C/I0UHbIMU, UCNOJIb3yom ¢riewbeku, napasniesbHbie Jiu-
Huu, dpamamypeuro NOBCEOHEBHOCMU, d MOPAJIbHbIE BbI6OPbI NepCoHaxXcell HanPSIMYHo BAUSIOM HA KOH-
YoBKY. 9mo desiaem uzposol onbim bosiee NePCOHAIU3UPOBAHHBIM. VIHMepec Bbi3biBaem u BAUSHUE Gu-
Jlocoguu U UCKYCCMBa: UHOU-uzpbl, makue Kak «Inside», «JJourney», «Pathologic», cnarossamcs niowao-
Kol 015 pasmbiwi/ieHull 0 XU3HU, CMepmu, BpemMeHU U udeHmuyHocmu. lapasnnenu ¢ NOCMKUHO oYe-
BUOHbI — Kamepa mepsiem mpaoulUuoHHYH GYHKUUI Hab1to0eHUs U CMAaHoBUMCS Yacmbto B32/190a nep-
COHAX(a /U U2poKda. Takum obpasom, suoeouepa u KUHO Ce200HA Cyuwecmsyrom 8 cumbuose, popmupys
HOBOE NPOCMPAHCMBO NOBECMBOBAHUS, 20€ 3pumesib CMAHOBUMCS ABMOPOM.

3B0o/1r0UUS HAPPAMUBA U NOCMPOLHUE CHOHEMHbIX APOK B U2pax

CoBpemeHHble Budeouepb! yxe 0aBHO BbIL/IU 3d pAMKU NpOcmodl uHmepakmusHol 3abasbi. OHU
cmasnu meduagpopmodl, 8 KOmMopol 0p2aHUYHO COYemMaromcs 31emeHmMb! IUMEPAMyphbl, HUBONUCU, My-
3bIKU U KUHemamozpaga. OcobeHHO SpKo 3Mo NPOSBISeMCs B MAKUX NPOeKmMax, Kak «Death Stranding»,
«The Last of Us» u «Red Dead Redemption 2». mu uzpbi UCNOJIb3YHOM 0NEPAMOPCKYHo pabomy, CXOMYH
C KUHO: 0BUXEHUS] Kamepbl, NOCMAHOBKA cBema, 2/1ybuHa peskocmu u paboma c ysemom co30arom 3c-
memuyecKu BblBepeHHbIe CYeHbl. [1pu 3mom u2poKu He NpoCmMo CMompPsM, d B3aumodeldcmBayrom, Ymo
npudaem Happamusy 0oNnoJIHUMesbHY cusly. ConU3teHUe Makx e Npoucxooum U Ha yposHe opamamyp-
2uu. Meposble croxemsl Cmasau MHO20C/I0UHbIMU, UCNOIb3Yiom griewbeku, NapaaiesbHble JuHUU, 0pa-
mamypeuro NOBCeOHeBHOCMU, d MOPAsibHbIe BbIOOPbI NEPCOHaM el HaNPSAMYHo BAUSIOM HA KOHUOBKY.
Smo dennaem uzposoll onbim 6osiee NepCoHAIU3UPOBAHHBIM. VIHMepecC Bbi3biBaem U BAUSHUE GuIoco-
uu u uckyccmsa: uHou-uepskl, makue Kak «Inside», «Journey», «Pathologic», cmaxossamcs niowadkod
0/15 pa3MbIlLIEHUU O XCU3HU, CMEpMU, BpeMeHU U udeHmuYyHocmu. lapasinenu ¢ NOCMKUHO 04eBUOHbI —
Kamepa mepsem mpaouyuUoHHYr yHKUU HabrodeHus u CMaHoBUMCcs Yacmebro B32/190a NepCOHAaM a
wau uepoka. Takum obpaszom, Budeouepa u KUHO Ce200HS Cyuwecmsyrom 8 cumbuose, popmupys HoBoe
NPOCMPAHCMBO NOBECMBOBAHUS, 20€ 3pumeJsib CMAHOBUMCS dBMOPOM.

CoBpemeHHble Budeouepb! yxe 0aBHO BbIL/IU 3d pAMKU NPOcmodl uHmepakmusHol 3abasbl. OHU
cmasnu meduagpopmodl, 8 KOmMopol 0p2aHU4YHO COYemMaromcs 31emeHmb! IUMEPAmyphbl, XUBONUCU, My-
3bIKU U KuHemamoeapaga. OcobeHHO SpKo 3Mo NPOABIAEMCS 8 MAKux npoekmax, kak «Death Stranding»,
«The Last of Us» u «Red Dead Redemption 2». mu uzpbi UCNO/Ib3YHOM 0NEpAamOopPCKyto pabomy, CXOMYH
C KUHO: 0BUXEHUSI Kamepbl, NOCMAHOBKA CBema, 2/1ybuHa peskocmu u paboma ¢ ysemom co30arom 3c-
memuyYyecKu BbiBEPeHHbIe CUeHbl. [1pu 3MoM uzpoKu He NPoCMo CMOMPAM, d B3aumModelcmayom, Ymo
npudaem Happamusy 0onoJIHUMesbHY cusly. COnU3teHUe Makx e Npoucxooum U Ha yposHe opamamyp-
2uu. Meposble croxemsl Cmasau MHO20C/I0UHbIMU, UCNOIb3Yiom griewbeku, NapaaiesbHbIe JuHUU, 0pa-
mMamypauro NOBCEOHEeBHOCMU, d MOPA/IbHbIE BbIOOPbI NepCcoHax3cel HanpPAMYH BJIUSIOM HA KOHUOBKY.
Smo dennaem uzposoll onbim 6oJsiee NepCoHAIU3UPOBAHHBIM. VIHMepecC Bbi3biBaem U BAUSHUE GuIoco-
uu u uckyccmsa: uHou-uepsbl, makue Kak «Inside», «Journey», «Pathologic», cmaxossmcs niowadkod
0/151 pa3MbIWLIHUU O XCU3HU, CMepMU, BpeMeHU U udeHmuyYyHocmu. lapasnnenu ¢ NOCMKUHO 04eBUOHbI —
Kamepa mepsem mpaouyuUOHHY yHKUU Habro0eHus u CMaHoBUMC YaCmbro B32/190a NEPCOHAM A
wiu uepoka. Takum obpaszom, Budeouepa u KUHO Ce200HS Cyuwecmsyrom 8 cumbuose, popmupys HoBOe
NPOCMPAHCMBO NOBECMBOBAHUS, 20€ 3pumeJsib CMAHOBUMCS dBMOPOM.

CoBpemeHHble BuOeou2pbl yxe 0aBHO BbIUWIU 3d PAMKU NPOCMOU UHMepakmusHol 3abassbl. OHU
cmasu meduagpopmodl, 8 KOMopol Op2aHUYHO COYeMaromcs 31emeHmMb! IUMEPAMypPhbl, HUBONUCU, My-
3bIKU U KuHemamoepaga. OcobeHHO SpKo 3mMo NPOABIAEMCS 8 MAKux npoekmax, kak «Death Stranding»,
«The Last of Us» u «Red Dead Redemption 2». mu uzpbi UCNO/Ib3YHOM 0NEpAmOopPCKYto pabomy, CXOMYH
C KUHO: 0BUXEHUSI Kamepbl, NOCMAHOBKA CBema, 2/1ybuHa peskocmu u paboma ¢ ysemom co30arom 3c-
memuyYyecKu BbiBEpeHHbIe CUeHbl. [1pu 3MoM uzpoKu He NPoCMo CMOMPAM, d B3aumModelcmayom, Ymo
npudaem Happamusy 0onoJIHUMesbHY cusly. CONU3teHUe Makx e NPoucxooum U Ha yposHe opamamyp-
2uu. Meposble croxemsl Cmasau MHO20C/I0UHbIMU, UCNOJIb3Yom griewbeku, NapaaiesbHbIe JuHUU, 0pa-
mMamypeuro NOBCEOHEeBHOCMU, d MOPA/IbHbIE BbIOOPbI NepCcoHax3el HanpPAMYH BJIUSIOM HA KOHUOBKY.
Smo denaem uzposoll onbim 6oJsiee NepCoHAIU3UPOBAHHBIM. VIHMepecC Bbi3biBaem U BAUSHUE GuIoCo-
uu u uckyccmasa: uHOU-uepbl, makue Kak «Inside», «Journey», «Pathologic», cmaHosamcs niowadkod
0/151 Pa3MbIWIHUU O XCU3HU, CMEepMU, BpemMeHU U udeHmuyYyHocmu. lapasinenu ¢ NOCMKUHO 04eBUOHbI —
Kamepa mepsem mpaouyuUoOHHYH QYHKUU HabirodeHus u CMaHoBUMCcs Yacmebro B32/190a NEPCOHAM A
wau uepoka. Takum obpaszom, Budeouepa u KUHO Ce200HS Cyuwecmsyrom 8 cumbuose, popmupys HoBOe
NPOCMPAHCMBO NOBECMBOBAHUS, 20€ 3pumeJsib CMAHOBUMCS dBMOPOM.

VIHmepakmuBHOCMb U MPaHchopmayus BOCNPUSMUS BpeMeHU

CoBpemeHHble Budeoupb! yxe 0aBHO BbIL/IU 3 pAMKU Npocmodl uHmepakmusHoU 3abasbl. OHU
cmanu meduagpopmod, 8 Komopol Op2aHUYHO COYemMaromcs /1eMeHMbl UMePAmMypPbl, HUBONUCU,
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MY3bIKU U KuUHemamozpaga. OcobeHHO SpKo 3Mo NPoSBISemca B MAKux Npoekmax, kak «Death Strand-
ing», «The Last of Us» u «Red Dead Redemption 2». mu uzpbl UCNOJIb3YHOM 0NEpamopcKyro pabomy,
CXOMCYHO C KUHO: OBUMXCEHUSI KaMepbl, NOCMAHoBKA cBema, 2/1ybuHa pe3kocmu u paboma ¢ ysemom co-
30ar0om 3cmemuyecku BbiBepeHHbIe CUeHbI. [Ipu 3Mom Uu2poKUu He NpoCmo CMompsim, d B3aumoded-
cmBsytom, Ymo npuoaem Happamusy 00NoIHUMesbHyt cuay. CoaudceHue makxe npoucxooum u Ha
YpOBHe dpamamypeuu. V2poBble Croxemsl CManu MHO20C/I0UHbIMU, UCNO/Ib3YOM gaewbeku, napasi-
J1eJibHble JIUHUU, Opamamypeuro NOBCeOHeBHOCMU, a MOPAJ/IbHbIE BbI6OPbI NEPCOHAM el HanPSMyHo BJIU-
AOM HA KOHYO0BKY. Imo denaem uzposol onbim 6os1ee NepcoHaIu3uUpPOBAHHLIM. VIHMepec Bbi3biBaem u
B/IUSIHUE uocoduu U UCKYccmBa: UHOU-uepbl, makue Kak «Inside», «Journey», «Pathologic», cmaro-
BaMcA naow,adkol 018 pasmbil/IeHUl O XU3HU, CMEpMU, BpeMeHU U udeHmuyHocmu. [lapananenu c
NOCMKUHO 04eBUOHbI — Kamepa mepsem mpadulUOHHYH GYHKUUK HabIHo0eHUs U CMaHoBUMCS Ya-
CMbHO B32/190a NEPCOHANCA UJIU U2POKA. Takum o6pazom, Budeou2pa u KUHo Ce200Hs Cywecmayrom B8 CUM-
buo3se, popmupysi HoBoe NPOCMPAHCMBO NOBECMBOBAHUS, 20@ 3pumesib CMAHOBUMCS ABMOPOM.

CoBpemeHHble Budeouepb! yxe 0aBHO BbIU/IU 3d PAMKU NPOcmol uHmepakmusHoU 3abasbl. OHU
cmasnu meduagpopmod, 8 KOmopol 0peaHU4YHO CO4emMaromcs 3aemeHmMbl IUMEPamyphbl, ¥UBONUCU, My-
3bIKU U KuHemamozpaga. OcobeHHO ApKo Mo NPOABJISeMCcS 8 MAKUX NPoeKkmax, Kak «Death Stranding»,
«The Last of Us» u «Red Dead Redemption 2». mu uzpbi UCNO/Ib3YHOM 0NEpamopCKyto pabomy, CXOXYH
C KUHO: 0BUX(EHUSI Kamephbl, NOCMAHOBKA cBema, 2aybuHa peskocmu u paboma ¢ ysemom co30arom 3c-
memuyYyecKu BbiBEpeHHbIe CUeHbl. [1pu 3MoM u2poKu He NPoCMo CMOMPSIM, da B3aumModelcmayom, Ymo
npudaem Happamusy 0onoJIHUMesbHY cusly. Conu@ceHUe MAakx e NPoUucXooum U Ha yposHe opamamyp-
2uu. MlepoBble croxemsl CManu MHO20C0UHbIMU, UCNOJIb3Yom GriewbeKku, napasiiesibHble UHUU, 0pad-
mMamypauro NOBCEOHEeBHOCMU, d MOPAJ/IbHbIE BblI6OPbI NepCcoHax3cell HanpPaMYyH BJIUSIOM HA KOHUOBKY.
Smo denaem uzposol onbim 6oJsiee NepCoHAIU3UPOBAHHBIM. VIHMepec Bbi3biBaem U BAUSHUE GuIoCo-
uu u uckyccmaa: uHOU-uepbl, makue Kak «Inside», «Journey», «Pathologic», cmaHosamcs naowadkod
0J19 pa3MbIWLICHUU O HCU3HU, CMEpMU, BpeMeHuU U UdeHmuYyHocmu. [1apasanenu ¢ NOCMKUHO 04eBUOHbI —
Kamepa mepsem mpaouyuoHHYr yHKUUr HabodeHUs U CMaHoBUMCS YaCmbro B32/190a NepCOHaM a
uu uzpoka. Takum obpasom, Budeou2pa U KUHO Ce200HS Cyuecmsyrom B8 cumbuose, ¢opmupys HoBoE
NPOCMPAaHCMBO NOBECMBOBAHUS, 20€ 3pumesib CMAaHOBUMCS ABMOPOM.

CoBpemeHHble Budeouepb! yxe 0aBHO BbIU/IU 3d PAMKU NpOcmodl uHmepakmusHol 3abasbl. OHU
cmasnu meduagpopmod, 8 KOMopol 0p2aHUYHO COYemMaromcs 3/1emMeHmabl IUMepamypsbl, #UBONUCU, My-
3bIKU U KuHemamozpaga. OcobeHHO ApKo Mo NPOABJISEMCH 8 MAKUX NpoeKkmax, Kak «Death Stranding»,
«The Last of Us» u «Red Dead Redemption 2». mu uzpbi UCNO/Ib3YHOM 0NEPAMOPCKYo pabomy, CXOMYH
C KUHO: 0BUXY(EHUSI Kamepbl, NOCMAHOBKA cBema, 2ybuHa peskocmu u paboma ¢ ysemom co30arom 3c-
memuyYyecKu BbiBEPeHHbIe CUeHbl. [1pu 3MomM u2poKu He NPoCMo CMOMPSM, d B3aumMooelcmayom, Ymo
npudaem Happamusy 00NoJIHUMesbHY cusly. CoNU@eHUe MAakx e NPoUCXooum U Ha yposHe opamamyp-
euu. Mleposble croxemsl CManu MHo20C0UHbIMU, UCNO/Ib3YOM GiewbeKku, napaiiesibHble UHUU, 0pa-
Mamypauro NOBCEOHEBHOCMU, d MOPAJ/IbHbIE BblI6OPbI NEpCoHax)cel HanPAMYH BJUSIOM HA KOHUOBKY.
2mo dennaem uzposoll onbim 6oJsiee NepCoHAIU3UPOBAHHBIM. VIHMepecC Bbi3biBaem U BAUSHUE GuIoCo-
uu u uckyccmasa: uHOU-uepbl, makue Kak «Inside», «Journey», «Pathologic», cmaHosssmcsi niow,adkod
0J151 pasmbIlIeHUU 0 HCU3HU, CMepmu, BpemMeHU U udeHmuyHocmu. flapasanesu ¢ NOCMKUHO 04eBUOHb! —
Kamepa mepsem mpaouyuoHHYr yHKUUr HabodeHus u CMaHoBUMCcs Yacmero B32/190a NepCOHAaM a
uIu uepoka. Takum obpasom, sudeouepa u KUHO Ce200Hs Cyujecmayrom B8 cumbuose, opmupys HoBoe
NPOCMPAaHCMBO NOBECMBOBAHUS, 20€ 3pumesib CMAaHOBUMCS ABMOPOM.

KuHo Kak cmpykmypa: 3auMCmBOBAHHbIE HAHPbI U popMmama!

CoBpemeHHble Budeouepb! yxe 0aBHO BbIU/IU 3 pAMKU Npocmol uHmepakmusHoU 3abasbl. OHU
cmasnu meduagpopmod, B KOMopol 0p2aHUyHO COYemaromcs 3/1emMeHmabl IUMepamyphbl, #UBONUCU, My-
3bIKU U KuHemamozpaga. OcobeHHO SpKo Mo NPOABJISeMCcs 8 MAKUX NPoeKkmax, Kak «Death Stranding»,
«The Last of Us» u «Red Dead Redemption 2». mu uepbl UCNos1b3yH0m 0NepamopCKyro pabomy, CXOXCYH
C KUHO: 0BUXXEHUS Kamepbl, NOCMAHOBKA CBema, 2/1ybuHa peskocmu u paboma c ysemom co30arom 3c-
memuyecKu BblBepeHHbIe CUeHbl. [1pu 3mMom u2poKu He NpoCmo CMompsm, d B3aumodelcmayrom, Ymo
npudaem Happamusy 0oNoHUMEbHYK custy. CO/IUMIEHUS MAKMEe NPOUCXo0uUm U Ha yposHe dpamamyp-
2uu. MepoBble croxemsl CMaau MHO20C/I0UHbIMU, UCNO/Ib3YIOM GewbeKku, NapaanesibHbie UHUU, 0pa-
Mamypeuro NOBCeOHeBHOCMU, d MOPAJibHbIe BbIOOPbI NEPCOHAM el HaNPAMYHO BAUSIOM HA KOHUOBKY.
Smo denaem uzposol onbim 6osiee NepCoHAIU3UPOBAHHBIM. VIHMepec Bbi3biBaem U BJUSHUE GuIOCO-
duu u uckyccmsa: UHOU-U2pbl, makue Kak «Inside», «Journey», «Pathologic», cmaHosamcsa naowaokou
0/19 pasmblilLIeHUU 0 HU3HU, CMepmMU, BpemMeHu U udeHmuyHocmu. [1apaanenu ¢ NOCMKUHO 04eBUOHbI —
Kamepa mepsiem mpaduyUOHHY QYHKUUK HabIH00eHUs] U CMAaHOBUMCS YacmMbko B32/150a NEPCOHAXA
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wiu uepoka. Takum obpaszom, Budeouepa u KUHO Ce200HS Cyuwecmsyrom 8 cumbuose, popmMupys HoBoe
NPOCMPAHCMBO NOBECMBOBAHUS, 20€ 3pumeJsib CMAHOBUMCS dBMOPOM.

CoBpemeHHble Budeouepb! yxe 0aBHO BbIU/IU 3d pAMKU Npocmodl uHmepakmusHoU 3abasbl. OHU
cmasu meduagpopmodl, 8 KOmMopol 0p2aHUYHO COYeMaromcs 31emeHmb! IUMEPAMYypPhbl, HUBONUCU, My-
3bIKU U KUHemamozpaga. OcobeHHO SpKo 3mo NPOSBISeMCs B MAKUX NpoeKkmax, Kak «Death Stranding»,
«The Last of Us» u «Red Dead Redemption 2». mu uzpb! UCNO/b3YHOM 0NEpamopCcKyto pabomy, CXOHYH
C KUHO: 0BUXEHUS Kamepbl, NOCMAHOBKA cBema, 2/1ybuHa peskocmu u paboma c ysemom co30arom 3c-
memuyecKu BblBepeHHbIe CUeHb!. [1pu 3mom u2poKu He Npocmo CMompsm, d B3aumodelcmBayrom, Ymo
npudaem Happamusy 00NOHUMEbHYKO custy. CO/UMIEHUE MAKMEe NPOUCXo0Um U Ha YpoBHe dpamamyp-
2uu. Meposble croxemsl Cmasau MHO20C/I0UHbIMU, UCNOIb3Yom griewbeku, NapaaiesbHbIe JuHUU, 0pa-
mamypeuro NOBCEOHeBHOCMU, d MOPAJsibHbIe BbIOOPbI NEPCOHAM U HaNPAMYHO BUSIOM HA KOHUOBKY.
Smo denaem uzposol onbim bosiee NepCoHAIU3UPOBAHHBIM. VIHMepec Bbi3biBaem U BAUSHUE GuIOCo-
uu u uckyccmsa: UHOU-uU2pbl, Makue Kak «Inside», «Journey», «Pathologic», cmaHosamcsa naowaokou
0J19 pasmblilLLIeHUU O HCU3HU, CMepMU, BpeMeHuU U udeHmuyHocmu. [lapannenu ¢ NOCMKUHO 04eBUOHbI —
Kamepa mepsiem mpaduyUOHHY QYHKUUK HabIH00eHUs U CMAaHOoBUMCS Yacmbko B32/150d NEPCOHAXA
wiu uepoka. Takum obpaszom, Budeouepa u KUHO Ce200HS Cyuwecmsyrom 8 cumbuose, popmMupys HoBoe
NPOCMPAHCMBO NOBECMBOBAHUS, 20€ 3pumeJsib CMAHOBUMCS dBMOPOM.

CoBpemeHHble Budeoupb! yxe 0aBHO BbIU/IU 3d pAMKU Npocmodl uHmepakmusHou 3abasbl. OHU
cmasnu meduagpopmodl, 8 KOMopol Op2aHUYHO COYeMAaromcs 31emeHmb! IUMEPAMYpPhbl, HUBONUCU, My-
3bIKU U KuHemamozpaga. OcobeHHO SpKo Mo NPOABISeMCcs 8 MAKUX NPoeKkmax, Kak «Death Stranding»,
«The Last of Us» u «Red Dead Redemption 2». mu uzpb! UCNO/b3YHOM 0NEpamopCcKyto pabomy, CXOHYH
C KUHO: 0BUXXEHUS Kamepbl, NOCMAHOBKA CBema, 2/1ybuHa peskocmu u paboma c ysemom co30arom 3c-
memuyecKu BblBepeHHbIe CUeHb!. [1pu 3mom u2poKu He Npocmo CMompsm, d B3aumodelcmBayrom, Ymo
npudaem Happamusy 00NOJHUMEbHYK custy. CO/IUMIEHUS MAKMEe NPOUCXO0Um U Ha YpoBHe dpamamyp-
2uu. Meposble croxemsl Cmasau MHO20C/I0UHbIMU, UCNOIb3Yom griewbeku, NapaaiesbHbIe JuHUU, 0pa-
mamypeuro NOBCeOHeBHOCMU, d MOPAsibHbIe BbIOOPbI NEPCOHAM U HaNPAMYHO BUSIOM HA KOHUOBKY.
3mo denaem ueposoll onbim 6os1ee NepCcoHaNU3UPOBAHHBIM. VIHMepec Bbi3biBaem U BJUSHUE duioco-
uu u uckyccmsa: UHOU-U2pbl, makue Kak «Inside», «Journey», «Pathologic», cmaHosamcsa naowaokou
0/19 pa3mMbILLICHUU O HCU3HU, CMepmMU, BpeMeHuU U UdeHmuYyHocmu. [1apaanenu ¢ NOCMKUHO 04eBUOHbI —
Kamepa mepsiem mpaduyUOHHY GYHKUUK HabIH00eHUs] U CMAaHoBUMCS Yacmbko B32/150d NEPCOHAXA
wiu uepoka. Takum obpaszom, Budeouepa u KUHO Ce200HS Cyuwecmsyrom 8 cumbuose, popmMupys HoBoe
NPOCMPAHCMBO NOBECMBOBAHUS, 20€ 3pumeJsib CMAHOBUMCS dBMOPOM.

KynbmypHble u gunocogpckue napasinenu (UHOU-Uepbl, NOCMKUHO, BUPMYA/IbHOCMb)

CoBpemeHHble BuOeou2pbl yxe 0aBHO BbIUWIU 3d PAMKU NPOCMOU UHMepakmusHol 3abasbl. OHU
cmasu meduagpopmodl, 8 KOmMopol Op2aHUYHO COYeMAaromcs 31emeHmb! IUMEPAMypPhbl, HUBONUCU, My-
3bIKU U KuHemamoepaga. OcobeHHO SpKo 3Mo NPOABIAEMCS 8 MAKux npoekmax, kak «Death Stranding»,
«The Last of Us» u «Red Dead Redemption 2». mu uzpbi UCNO/Ib3YHOM 0NEpAmMOpPCKYo pabomy, CXOMYH
C KUHO: 0BUXEHUSI Kamepbl, NOCMAHOBKA CBema, 2/1ybuHa peskocmu u paboma ¢ ysemom co30arom 3c-
memuyYyecKu BbiBEpPeHHbIe CUeHbl. [1pu 3MoM uzpoKu He NPoCMo CMOMPAM, d B3aumModelcmayom, Ymo
npudaem Happamusy 0onoJIHUMesbHY cusly. ConU3teHUe Makx e Npoucxooum U Ha yposHe opamamyp-
2uu. Meposble croxemsl Cmasau MHO20C/I0UHbIMU, UCNOIb3Yom griewbeku, NapaaiesbHbIe JuHUU, 0pa-
mMamypauro NOBCEOHEeBHOCMU, d MOPA/IbHbIE BbIOOPbI NepCcoHax3el HanpAMYH BJIUSIOM HA KOHUOBKY.
Smo denaem uzposoll onbim bosiee NepcoHAIU3UPOBAHHBIM. VIHMepecC Bbi3biBaem U BAUSHUE GuIoco-
uu u uckyccmsa: uHOu-uepsbl, makue Kak «Inside», «Journey», «Pathologic», cmaHossamcs niowadkod
0/151 pa3mMbilLIHUU O XCU3HU, CMepMU, BpeMeHU U udeHmuyYyHocmu. lapaanenu ¢ NOCMKUHO 04eBUOHbI —
Kamepa mepsem mpaouyuUOHHYH QYHKUU Habro0eHus U CMaHoBUMCcs Yacmebro B32/190a NePCOHAMa
wiu uepoka. Takum obpaszom, Budeouepa u KUHO Ce200Hs Cyuwecmsyrom 8 cumbuose, popmMupys HoBOe
NPOCMPAHCMBO NOBECMBOBAHUS, 20€ 3pumeJsib CMAHOBUMCS dBMOPOM.

CoBpemeHHble BuOeou2pbl yxe 0aBHO BbIUWIU 3d PAMKU NPOCMOoU UHMepakmusHol 3abassbl. OHU
cmasu meduagpopmod, 8 KOmopol 0peaHU4YHO CO4emMaromcs 3aemeHmMb! IUMEPAmyphbl, HUBONUCU, My-
3bIKU U KUHemamozpaga. OcobeHHO SpKo 3Mo NPOSBISeMCs B MAKUX NPOeKMax, Kak «Death Stranding»,
«The Last of Us» u «Red Dead Redemption 2». mu uepbl UCNOJIb3yH0M 0NepamopCKyrto pabomy, CXOMCYH
C KUHO: 0BUXEHUSI Kamepbl, NOCMAHOBKA CBema, 2/1ybuHa peskocmu u paboma c ysemom co30arom 3c-
memuyecKu BblBepeHHbIe CYeHbl. [1pu 3Mom u2poKu He NPOCMOo CMoOmMpPSiM, d B3aumodeldcmBayrom, Ymo
npudaem Happamusy 0onoJIHUMesbHY cusly. ConuX3teHue Makxice Npoucxooum U Ha yposHe opamamyp-
2uu. Meposble croxemsl Cmasau MHO20C/I0UHbIMU, UCNOIb3Yom griewbeku, NapaaiesbHble JuHUU, 0pa-
mamypeuro NOBCeOHeBHOCMU, d MOPAJibHbIe BbIOOPbI NEPCOHaM el HanPSMYHo BAUSIOM HA KOHUOBKY.



| INTERNATIONAL SCIENTIFIC CONFERENCE. LISBON. PORTUGAL. 22-23.04.2025

Smo dennaem uzposoll onbim 6osiee NepCoHAIU3UPOBAHHBIM. VIHMepecC Bbi3biBaem U BAUSHUE GuIoco-
uu u uckyccmaa: uHOU-uepbl, makue Kak «Inside», «Journey», «Pathologic», cmaHosamcs niouwadkod
0/151 Pa3MbIWIeHUU O XCU3HU, CMepMU, BpemMeHU U udeHmuyYyHocmu. lapasinenu ¢ NOCMKUHO 04eBUOHbI —
Kamepa mepsem mpaouyuUoHHYr yHKUU HabirodeHus u CMaHoBUMCcs Yacmebro B32/190a NepCOHAaM a
u/lu uepoKka. Takum obpasom, sudeouepa u KUHO Ce200Hs1 Cyusecmayrom B8 cumbuose, opmupys Hosoe
NPOCMPAHCMBO NOBECMBOBAHUS, 20€ 3pumeJsib CMAHOBUMCS dBMOPOM.

CoBpemeHHble Budeouepsb! yxe 0aBHO BbIU/IU 3d pAMKU NpOcmol uHmepakmusHol 3abasbi. OHU
cmasnu meduagpopmodl, 8 KOmMopol 0p2aHU4YHO COYemMaromcs 31emeHmb! IUMEPAmyphbl, XUBONUCU, My-
3bIKU U KUHemamozpaga. OcobeHHO SpKo 3Mo NPOABISeMCs B MAKUX NPOeKMax, Kaxk «Death Stranding»,
«The Last of Us» u «Red Dead Redemption 2». mu uzpbi UCNOJIb3YHOM 0NEPAMOPCKYHo pabomy, CXOMYH
C KUHO: 0BUXEHUSI Kamepbl, NOCMAHOBKA CBema, 2/1ybuHa peskocmu u paboma c ysemom co30arom 3c-
memuyecKu BblBepeHHbIe CYeHbl. [1pu 3mom u2poKu He NPOCMo CMompPsM, d B3aumodeldcmayrom, Ymo
npudaem Happamusy 0onoJIHUMesbHY cusly. ConU3teHUe Makxice Npoucxooum u Ha yposHe opamamyp-
2uu. Meposble croxemsl Cmasau MHO20C/I0UHbIMU, UCNOIb3Yiom grewbeKku, NapaaiesbHble JuHUU, 0pa-
mamypeuro NOBCeOHeBHOCMU, d MOpPAsibHbIe BbIOOPbI NEPCOHAM el HaNPSAMYHo BAUSIOM HA KOHUOBKY.
Smo dennaem uzposoli onbim 6oJsiee NepCoHAIU3UPOBAHHBIM. VIHMepecC Bbi3biBaem U BAUSHUE GuIoco-
uu u uckyccmsa: uHou-uepsbl, makue Kak «Inside», «Journey», «Pathologic», cmaxossamcs niowadkod
0/15 pa3MbIlLICHUU O XCU3HU, CMEPMU, BpeMeHU U udeHmuYyHocmu. lapasinenu ¢ NOCMKUHO 04eBUOHbI —
Kamepa mepsem mpaouyuUoHHYr yHKUU HabrodeHus u CMaHoBUMCcs Yacmbro B32/190a NepCOHAMa
wau uepoka. Takum obpaszom, Budeouepa u KUHO Ce200HS Cyuwecmsyrom 8 cumbuose, popmupys HoBoe
NPOCMPAHCMBO NOBECMBOBAHUS, 20€ 3pumeJsib CMAHOBUMCS dBMOPOM.

3aksroveHue

CoBpemeHHble Budeouepb! yxe 0aBHO BbIUI/IU 3d PAMKU NpOcmodl uHmepakmusHol 3abasbl. OHU
cmasnu meduagpopmod, 8 KOmopol 0peaHUYHO CO4emMaromcs 3aemeHmMb! IUMEPamyphbl, ¥UBONUCU, My-
3bIKU U KuHemamozpaga. OcobeHHO ApKo Mo NPOABJISeMCS 8 MAKUX NpoeKkmax, Kak «Death Stranding»,
«The Last of Us» u «Red Dead Redemption 2». mu uzpbi UCNOJIb3YHOM 0NEpAamOopPCKyto pabomy, CXOMYH
C KUHO: OBUXCEHUS KaMepbl, NOCMAHOBKA cBema, 21ybuHa peskocmu u paboma ¢ ysemom co30arom 3c-
memuyecKu BblBepeHHbIe CUeHb!. [1pu 3Mom u2poKuU He NPOCmMo CMOmMpPSAM, d B3auModelcmayrom, Ymo
npudaem Happamusy 00NoJIHUMesbHY cusly. CONU@eHUe MAakx e NPoUCXooum U Ha yposHe opamamyp-
euu. Mleposble croxcemsl CManu MHo20C0UHbIMU, UCNO/Ib3YOM GriewbeKku, napaiiesibHble UHUU, 0pa-
Mamypeuro NOBCEOHeBHOCMU, d MOPAJsibHbIe BbIOOPbI NEPCOHAX U HANPAMYHO BAUSIOM HA KOHUOBKY.
Smo desnnaem uzposoll onbim 6oJsiee NepCoHAIU3UPOBAHHBIM. VIHMepec Bbi3biBaem U BAUSHUE GuIoCco-
uu u uckyccmasa: uHOU-uepbl, makue Kak «Inside», «Journey», «Pathologic», cmaHosssmcsi niow,adkod
0J18 pa3MbIlLLIEHUU O XCU3HU, CMEPMU, BpEMeHU U UOeHMUYHOCMU. [lapasiesnu ¢ NOCMKUHO 04eBUOHbI —
Kamepa mepsem mpaouyuoHHYr yHKUUr HabrodeHus u CMaHoBUMCcs Yacmero B32/190a NepCOHaM a
uIu uepoka. Takum obpasom, sudeouepa u KUHO Ce200Hs Cyujecmayrom B8 cumbuose, opmupys HoBoe
NPOCMPAHCMBO NOBECMBOBAHUS, 20€ 3pumeJsib CMAHOBUMCS dBMOPOM.

CoBpemeHHble Budeouepb! yxe 0aBHO BbIUI/IU 3d pAMKU Npocmodl uHmepakmusHol 3abasbi. OHU
cmasnu meduagpopmod, 8 KOMopoU 0p2aHUYHO COYemMaromcs 3aemeHmMbl IUMepPamyphbl, ¥UBONUCU, My-
3bIKU U KuHemamozpaga. OcobeHHO ApKo Mo NPOABJISEMCH 8 MAKUX NpoeKkmax, Kak «Death Stranding»,
«The Last of Us» u «Red Dead Redemption 2». mu uzpbi UCNO/Ib3YHOM 0NEPAMOPCKYHo pabomy, CXOMYH
C KUHO: 0BUX(EHUSI Kamepbl, NOCMAHOBKA cBema, 2ybuHa peskocmu u paboma ¢ ysemom co30arom 3c-
memuyecKu BblBepeHHbIe CUeHb!. [1pu 3Mom u2poKuU He NPOCmMo CMOmMpPSAM, d B3aumodelcmsyrom, Ymo
npudaem Happamusy 0oNnoJIHUMesbHY cusly. ConU3teHUe MAakx e NPoUucXooum u Ha yposHe opamamyp-
euu. Mleposble croxcemsl CManu MHo20C0UHbIMU, UCNO/Ib3YOM GiewbeKku, napainesibHble UHUU, 0pa-
Mamypeuro NOBCEOHeBHOCMU, d MOPAJsibHbIe BbIOOPbI NEPCOHAX U HaNPAMYHO BAUSIOM HA KOHUOBKY.
Smo desnaem uzposoll onbim 6oJsiee NepCoHAIU3UPOBAHHBIM. VIHMepecC Bbi3biBaem U BAUSHUE GuIoCo-
uu u uckyccmasa: uHOU-uepbl, makue Kak «Inside», «Journey», «Pathologic», cmaHossmcsi niow,adkod
0J19 pasmMbIWICHUU O HCU3HU, CMepmu, BpemMeHu U udeHmuyHocmu. [1apaanenu ¢ NOCMKUHO 04eBUOHbI —
Kamepa mepsiem mpaduyUOHHYH GYHKUUK HAbIH00eHUS U CMAaHOBUMCS YacmMbko B32/150a NEPCOHAXA
uu uepoka. Takum obpasom, sudeouepa u KUHO Ce200Hs1 Cyujecmayrom B8 cumbuose, opmupys HoBoe
NPOCMPAHCMBO NOBECMBOBAHUS, 20€ 3pumeJsib CMAHOBUMCS dBMOPOM.

CoBpemeHHble Budeouepb! yxe 0aBHO BbIU/IU 3d pAMKU Npocmodl uHmepakmusHou 3abasbl. OHU
cmasnu meouagpopmod, 8 KOmMopol 0peaHU4YHO CO4emMaromcs 3aemeHmMb! IUMePamyphbl, ¥UBONUCU, My-
3bIKU U KUHemamozpaga. OcobeHHO SpKo 3o NPOABISeMCs B MAKUX NpoeKkmax, Kak «Death Stranding»,
«The Last of Us» u «Red Dead Redemption 2». mu uzpbi UCNO/Ib3yHOM 0NEpamopCcKyrto pabomy, CXOXYH
C KUHO: 0BUXM(eHUs1 Kamepbl, NOCMAHOBKA csema, 2/1ybuHa pe3kocmu u paboma ¢ usemom co30arom
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3CMemuYecKku BbiBepeHHbIe CUeHbI. [1pu 3MOM U2pOKU He NPOCMO CMOMPSM, d B3aumModelcmayom, Ymo
npudaem Happamusy 0onoJIHUMesbHYH cusly. Conu3ceHUe MAakx e NpoUucxooum u Ha yposHe opamamyp-
euu. Mleposble croxemsl CManu MHO20C0UHbIMU, UCNO/Ib3YOM GiewbeKku, napaiiesibHble UHUU, 0pa-
Mamypauro NOBCEOHEeBHOCMU, d MOPAJ/IbHbIE BbI6OPbI NepCcoHax el HanpPsaMyr BJIUSIOM HA KOHUOBKY.
Smo denaem uzposoll onbim 6osiee NePCoOHAIU3UPOBAHHBIM. VIHMepecC Bbi3biBaem U BAUSHUE GuIOCo-
uu u uckyccmaa: uHOU-u2pbl, makue Kak «Inside», «Journey», «Pathologic», cmaHosamcs naowadkod
0J19 pa3MbIWLLICHUU O H#CU3HU, CMepMU, BpeMeHuU U UdeHmuYyHocmu. [lapaanenu ¢ NOCMKUHO 04eBUOHbI —
Kamepa mepsem mpaouyuoHHyr yHKUUr HabodeHus U CMaHoBUMCS YaCmbro B32/190a NepCOHAaM a
uu uepoka. Takum obpasom, sudeouepa u KUHO Ce200Hs Cyuiecmayrom B8 cumbuose, opmupys HoBoe
NPOCMPAaHCMBO NOBECMBOBAHUS, 20€ 3pumesib CMAaHOBUMCS ABMOPOM.
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INVESTIGATION OF THE SYNTHETIC BEHAVIOR OF N-METHYLOL DERIVATIVES OF GLYCOLURIL
WITH EPICHLOROHYDRIN: A SCIENTIFIC EXPLORATION FROM A STRUCTURAL AND KINETIC
PERSPECTIVE
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Abstract

This research paper aims to investigate the molecular interactions and synthetic mecha-
nisms between N-methylol glycoluril derivatives and epichlorohydrin. The study delves into the fun-
damental aspects of structural chemistry, reaction dynamics, and physicochemical properties by
employing analytical reasoning and reaction modeling. Emphasis is placed on the kinetic pathways
and regioselectivity under varying experimental parameters. Moreover, this work outlines the im-
plications of such reactivity in polymeric networks, biomedical materials, and sustainable chemical
systems. The findings shed light on the potential of molecular architecture in driving efficient and
selective organic transformations.

Keywords: Glycoluril, N-methylol derivatives, Epichlorohydrin, Organic synthesis, Reaction
kinetics, Crosslinking, Functional polymers

1. Introduction The development of heterocyclic scaffolds with modifiable reactive centers has
garnered considerable interest in recent decades, especially for applications in synthetic organic chemis-
try and materials science. Glycoluril, a urea-based bicyclic compound, stands out due to its geometric
rigidity, thermal resistance, and functionalization potential. Derivatization through hydroxymethyl sub-
stitution at nitrogen atoms results in the formation of N-methylol glycoluril derivatives—compounds that
exhibit increased nucleophilicity and unique electrophilic affinity toward epoxide-bearing molecules such
as epichlorohydrin (ECH) [1-3].

Epichlorohydrin, with its bifunctional character—epoxide and halomethyl moieties—presents a dy-
namic reactive center that undergoes both nucleophilic substitution and ring-opening polymerization.
The interaction of ECH with N-methylol groups forms a chemically rich and tunable platform for polymer
formation, material reinforcement, and biomedical modifications [4—6].

From a mechanistic viewpoint, the reaction proceeds through stepwise nucleophilic attack, epoxide
ring-opening, and subsequent stabilization, which are affected by steric and electronic influences. The
study of such reactions enables insights into product selectivity, network formation, and chemical stabil-
ity under varying environmental conditions [7-9].

This work aims to integrate reaction mechanisms, synthetic design, and material performance into
a holistic scientific discourse that reflects both theoretical predictions and experimental validations.

2. Materials and Methods

e Materials:

o Glycoluril (CsHsN+O3)

Formaldehyde solution (37%,)

Epichlorohydrin (C3HsClO)

Catalysts: Sodium hydroxide (NaOH), Zinc chloride (ZnClz)
Solvents: Distilled water, ethanol, dimethylformamide (DMF)

e Synthesis of N-Methylol Glycoluril: Glycoluril was reacted with formaldehyde in agueous medium
under mild heating (60-70°C) for 3 hours. The resulting N-methylol derivatives were isolated through
vacuum evaporation and recrystallization in ethanol.

e Reaction with Epichlorohydrin: A controlled molar ratio (1:1 or 1:2) of N-methylol glycoluril and
epichlorohydrin was stirred in a DMF medium at 75°C in the presence of NaOH. The pH was adjusted to
9.0, and reactions were monitored via TLC and FTIR spectroscopy. Post-reaction mixtures were precipi-
tated in cold ethanol and purified by column chromatography.

o O O O
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3. Chemical Reaction Mechanism The central transformation involves the nucleophilic attack of
the hydroxymethyl group (-CH-OH) on the epoxide ring of epichlorohydrin, as illustrated below:

Step 1:

R—NH-CH>OH + CH2(0)CH-CH>Cl — R-NH-CHa—O—CHo—CH(OH)~CH:Cl

Step 2:

R-NH-CH>—O—-CH>—CH(OH)-CH-Cl + R-NH-CH>OH — R-NH-CH>—O-CH>—CH(OH)-CH>—O-CH2-
NH-R'

These reactions lead to linear, branched, or crosslinked structures depending on the molar ratios
and catalysis. Formation of glycidyl ether or diol derivatives is also evident under basic conditions.

4. Results and Discussion The analytical profiles (IR, NMR, DSC) confirmed the formation of [3-hy-
droxy ether linkages and partial ring closure in some reactions. Thermal analysis showed improved deg-
radation temperature, suggesting enhanced polymeric strength. The crosslink density was dependent on
epichlorohydrin concentration, with higher ratios favoring polyether network structures.

Thermal Degradation Curve of Synthesized Polymer
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Graph 1: Thermal Degradation Curve of Synthesized Polymer
FTIR Spectral Analysis Showing C-O-C and OH Peaks
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Graph 2: FTIR Spectral Analysis Showing C—O—-C and OH Peaks
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Reaction Yield vs Molar Ratio of ECH:N-methylol Derivative
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Graph 3: Reaction Yield vs Molar Ratio of ECH:N-methylol Derivative

Spectral observations corroborated theoretical predictions, confirming that electron-donating sub-
stituents accelerate ring-opening reactions and subsequent ether formation.

5. Conclusion The chemical interaction between N-methylol glycoluril and epichlorohydrin offers a
structurally diverse and kinetically favorable synthetic system for functional material production. The
nucleophilic ring-opening mechanism, product tunability, and functional application potential make this
reaction highly valuable. Further investigations involving catalyst optimization and real-time kinetics
could elevate its industrial viability and expand its role in sustainable material synthesis.
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Abstract

Thiourea and its derivatives are quite strong inhibitors of acid corrosion [1], the protective
effect of which is explained by the donor-acceptor interaction of the multiple bond and heteroa-
toms with the metal [2]. It is also known that the main factor affecting the effectiveness of most
acid corrosion inhibitors is the presence of an ammonium center in their structure, due to which
the inhibitor molecules are adsorbed on the metal surface [3]. The introduction of such a center
into the structure of thiourea and its derivatives will enhance the overall protective effect of such
compounds.

In addition, organic cations, which have a significant shielding effect, will also improve the
protection of the metal [3]. In this regard, it is of interest to synthesize compounds of this structure
that provide a total inhibitory effect and study their behavior in an acidic medium.

The aim of this work is, firstly, the one-step synthesis of N-aryl-N'-pyridylthioureas and their
benzylation to obtain pyridinium salts, and secondly, the study of the anticorrosion properties of
these compounds in an acidic medium.

Keywords: N-Aryl-N'-pyridylthioureas, benzylated N-aryl-N'-pyridylthioureas, corrosion, cor-
rosion inhibition coefficient, energy parameters.

Experimental

N-Phenyl-, 1- and 2-naphthyl-N'-2- and 4-pyridylthioureas were synthesized by the reaction of phe-
nyl-, 1- and 2-naphthylisothiocyanates with 2- and 4-aminopyridines. By benzylation of the latter, their
pyridine salts were obtained. The anticorrosion properties of the synthesized compounds were studied
gravimetrically in 3M HCl at 80°C using samples of steel 08 kp. The introduction of a benzyl radical into
the structure of N-aryl-N'-pyridylthioureas leads to the appearance of a new adsorption ammonium cen-
ter, which enhances the overall anticorrosion efficiency of the obtained compounds. The corrosion inhi-
bition coefficient y when using N-aryl-N'-pyridylthioureas, having a value from 4.5 to 59.0, increases for
their pyridine salts to 90.8 -629.0.

To explain the different anticorrosion activity of N-aryl-N-pyridylthioureas and their pyridine salts,
quantum-chemical calculations of the energy parameters of e+omo, Erumo and AE=E,umo-EHomo were car-
ried out and the dependences of the reduced corrosion inhibition coefficients [y] on Exomo, AE and €*t. A
correlation has been established between the inhibitory efficiency and enerqy parameters of the studied
compounds.

"H-NMR spectra were recorded on a JEOL spectrometer(90 MHz) in DMSO-ds with TMS as internal
reference, chemical shifts were measured in the 6 scale. The purity of the obtained compounds was mon-
itored by TLC and column chromatography on Merck silica gel 60F-254. Reagents for the experiments of
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chemically pure grade were used. For quantum chemical calculations the Firefly software package [4]
was used, partially based on the GAMESS (US) source code [5], according to the B3LYP method with the
basic set 6-31G(d) [6,7], which allows to find the conformation with the minimum energy, determine the
energies of the HOMO and LUMO, the charges of the adsorbed centers of cations of structures.

The starting N-aryl isothiocyanates (1-3) required for the synthesis of N-aryl-N'-pyridylthioureas (6-
11) were obtained according to [8, 9]. N-Phenyl-N'-(2-pyridy|)thiourea (6) was obtained by the reaction
of N-phenylisothiocyanate with 2-aminopyridine according to [10], N-aryl-N'-pyridylthiourea (7-10) was
synthesized by the same method [11] as indicated on the scheme . The physicochemical constants of
thioureas (6-10) and the data of their THMR spectra corresponded to the literature data.

General procedures for synthesis and benzylation of N-aryl-N'-pyridylthioureas (Scheme).

_ S _ S —.  PhCH,CI
R-N=C=S + G R,—> R—NH—C—NHO v R—NH—C—NH4<\DN
N N

1-3 4-5 6-8 9-11
| R=Ph 4 R=2-NH, 6 R=Ph 9 R=Ph
2 R=1-Naphtyl 5 R=4-NH, 7 R=1-Naphtyl 10 R=1-Naphtyl
3 R=2-Naphtyl 8 R=2-Naphtyl 11 R=2-Naphtyl

S _ S _
R—NH—&—NH@ + R-NH—C—NH AQI%IC_HzPh

@eN—/, CP
PhH,C CP 517
12-14
12 R=Ph 15 R=Ph
13 R=1-Naphtyl 16 R=1-Naphtyl
14 R=2-Naphtyl 17 R=2-Naphtyl

(7-9 Mmol) thiourea (6-11) and (7-14 mmol) benzyl chloride were dissolved in 25-30 ml of dry ben-
zene or CHCI3, boiled for 10-22 h, the mixture was cooled and the solvent was evaporated in vacuum to
a dry residue or precipitated from the reaction, the precipitate was filtered off, dried in a vacuum desic-
cator, and weighed. The yields of salts (12-17) were 44-98%, after further purification by recrystallization
or by TLC or column chromatography, the melting point was determined, elemental analysis and THMR

spectrometry were performed. Physicochemical constants of salts 12-17 and data of "HMR spectra are
shown in Table 1.

Table 1
Physicochemical constants of synthesized salts 12-17
Compound | mp, Found, % Formula Calculated, % THMR, s, (1H) Yield, %
°C cl N cl N NH
12 162 10.74 11.17 | CioH1sCINsS 10.11 11.80 10.88; 13.82 62
13 195 | 8.83 10.30 | Ca3Hz20CIN3S 8.87 10.34 10.09; 11.45 56
14 234 | 8.82 10.30 | Ca3H20CIN3S 8.87 10.34 11.63; 11.75 60
15 200 10.09 11.77 | CioH1sCIN3S 10.11 11.80 11.47; 12.13 44
16 120 | 8.83 10.29 | CosH20CIN3S 8.87 10.34 12.58; 13.16 65
17 90 8.82 10.33 | CosH20CIN3S 8.87 10.34 11.75; 12.36 98

Anticorrosion activity

Corrosion tests in 3M HCl at 80° C were carried out by gravimetric method using 08 kp steel sam-
ples of cylinder form (diameter of 11mm and height of 20 mm) polished to the 5 class of accuracy. Before
being placed in the medium corrosion, the steel samples were cleaned with acetone and dried for 5-6
hours in a silica gel desiccator. After completion of the experiment, the sample was washed with distilled
water and dried at 150°C for 0.5 h and weighed by analytical scales, 0.01 mol-L’" of synthesized com-
pounds were used for inhibition, the tests period was 0.25h. Corrosion inhibition coefficient was calcu-
lated using formula y = i/i’, i and i" are the corrosion rates in the absence and in the presence of the
inhibitor respectively [3]. The reduced corrosion inhibitory coefficient [y], taking into account the molar
mass of organic inhibitors, was calculated by the formula [y] = y/M, where M is the molar mass of the
inhibitor. The results of the tests are presented in Table 2.
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Table 2

Influence of thioureas (7-8, 10-11) and products of their benzylation 12-17 on the corrosion of
steel 08 kp for 0.25 h in 3M HCl at 80°C

Corrosion inhibition co- Compound

efficient . 7 8 10 11 12 13 14 15 16 17

% 10,2 59,1 52,7 4,4 163,8 | 596,7 | 6291 90,8 466,3 421,7

[v] 0,04 0,21 0,19 0,02 0,46 1,47 1,55 0,26 1,15 1,04
Results and discussion

N-Aryl-N'-pyridylthioureas 6-10 were obtained by a one-step synthesis in 63-89% yields, un-
described N-(2-naphthyl)-N'-(4-pyridyl)thiourea (11) was synthesized by the same method, elemental
analysis data corresponded to its empirical formula, the "HMR spectrum contained a broadened singlet
of 2 protons of the NH groups at 10.27 ppm. For pyridinium salts 12-17 obtained by benzylation of thio-
ureas 6-11, the elemental analysis data also corresponded to their empirical formulas, and their "HMR
spectra contained signals methylene protons of CH>- groups of benzyl radicals at 5.87-7.39 ppm, signals
of 2 protons of NH groups at 10.09-12.56 and 11.45-13.82 ppm.

To evaluate the anticorrosion properties of the synthesized compounds, we studied their effect on
the corrosion of steel 08 kp for 0.25 h in 3 M HCl at 80°C, using them in an amount of 0.01 mol, deter-
mined the corrosion inhibition coefficient y and recalculated it into the reduced corrosion inhibition co-
efficient [y], taking into account the molecular weight of the tested compounds.

As can be seen from Table 2, the anticorrosion properties of thioureas 6-11 and their pyridinium
salts 12-17 differ sharply. The first exhibit a rather weak protective effect, the values of the coefficient
v when they are used range from 4.4 to 59.1. This can be explained by the fact that the ability of the
molecules of these thioureas to be adsorbed on the metal surface and protect it from corrosion is limited
only by the donor-acceptor interaction n-electrons of a multiple bond and p-electrons of heteroatoms
with vacant metal orbitals [2], which is affected by the size and spatial arrangement of the phenyl, naph-
thyl, and pyridyl radicals.

The introduction of a benzyl radical into the structure of synthesized urea molecules to obtain salts
12-17 leads to the formation of a new, stronger adsorption ammonium center, which creates intramo-
lecular synergy and the inhibitory effect is sharply enhanced (Table 2). In the series of benzylated thiou-
reas, 12-17 are the least active as inhibitors of salts 12 and 15, in the structure of which there is a pheny!
radical. In the presence of naphthyl radicals in their structure, the anticorrosion properties naturally in-
crease by almost 4 times and the coefficient y increases to 421.7-629. 1, which can be explained both by
the stronger blocking effect of these radicals and by the energy parameters of the cations of such salts
adsorbed on the metal surface. It is known from the literature [12] that such parameters can be the
energies of the frontier orbitals Eromo, Erumo and AE=Eiumo-Eromo.

We carried out quantum-chemical calculations of these parameters for salt cations 12-17 and their
results, as well as the values of the coefficients y and [y] are given in Table 3, from which follows the
confirmation of the dependence of inhibitory effects on enerqgy characteristics, proposed by the authors
of [12-15].

Table 3
Inhibitory effect and quantum-chemical parameters of cations of compounds 12-17.

Compound Eromo, €V Frumo, eV AE, eV et % V]

12 11,31 -2,12 9,19 9820 163,81 0,46
13 -8,23 -5,60 2,63 13,90 596,65 1,47
14 -8,06 -5,71 2,35 10,50 629,11 1,55
15 11,21 -1,92 9,29 10860 90,77 0,26
16 -8,66 -5,34 332 27,72 466,33 1,15
17 -8,72 -5,35 3,37 29,14 421,72 1,04

Table 3 shows the dependence of the anticorrosion properties of the studied salts on the Eromo
value of the following order 14> 13> 16> 17> 12 > 15, and the decreasing values of A E occur in the
series 15> 12 > 17> 16 > 13 > 14, which correlates with values y and [y]. According to Table 3, a graph
of the linear dependence [y]= f( AE) was constructed and an approximation was carried out (R=0.96), for
the dependence graph [v] = f(€*f)), the correlation coefficient is a more correct value of 0, 99 than in [12,
13] when studying the anticorrosion properties of other amines. When applying the IMCA principle to the
processes of metal dissolution and corrosion inhibition, the investigated compounds 12-17 can be at-
tributed to "hard" molecules due to the AE values found for them and having the ability to create strong
bonds with the metal surface.
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Conclusions

N-aryl-N-pyridylthioureas were obtained by a one-step synthesis, and pyridine salts were synthe-
sized by benzylation in 44-98% yields. The anticorrosive properties of the synthesized compounds were
studied in the study of corrosion of steel 08kp in 3M HCl at 80°C for 0.25 h. Introduction into the structure
of N-aryl-N'-pyridylthioureas of the benzyl fragment leads to the appearance of a new adsorption am-
monium center, which enhances the overall anticorrosive efficiency of the obtained compounds. The co-
efficient of corrosion inhibition y when using N-ary(-N'-pyridylthioureas as inhibitors, having a value from
4.5 to 59.0, increases for their pyridinium salts to 90.8-629.0. For the latter, the reduced corrosion inhi-
bition coefficient [y]=y/M, where M is the molecular weight of the inhibitor, correlates better than the
coefficient y with such energy characteristics of the cations of these salts as Exomo and AE=E,umo-EHomo.
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Abstract

In recent years, the development of the world economy and world finance has been charac-
terized by such concepts as “deglobalization,” “regionalization,” and “politicization,” as climatic,
structural, and geopolitical transformations have had a destructive impact on international finan-
cial relations that mediate the movement of international liquidity between countries. Regulatory
impulses for the activation of certain mechanisms for stimulating international financial relations
are set by the leading consultative forums of the emerging multipolar world, such as the G20 and
the BRICS, as well as classical multilateral institutions — the IMF and the World Bank Group. Mean-
while, productive interaction between countries at G20 venues is extremely complicated by
the lack of consensus on a wide range of pressing issues — from financing measures to mitigate
the effects of climate change in developing countries to reforming the IMF and WTO. The BRICS
countries are taking cautious steps towards implementing collective initiatives in the international
financial sphere, which is connected with the still very serious dependence on the markets and fi-
nancial infrastructure of the most developed Western countries and the fear of becoming depend-
enton a new reserve currency. In the Bretton Woods institutions, the G7 countries account for two-
fifths of the votes, which effectively allows them to block any decisions taken in favor of develop-
ing countries. Currently, new mechanisms of international financial relations are being formed,
based on the use of digital financial technologies to service foreign economic activity. At the same
time, the United States, as the world leader in cryptocurrency mining, demonstrates a rather pas-
sive attitude towards the need to introduce its own digital currency, striving not so much to imple-
ment the latest digital financial technologies, but to maintain control over the establishment of
global rules of the game in the financial markets. Thus, crisis of globalization could be attributed
to the crisis in international financial relations due to the diversity of interests between the bloc of
developed countries centered in the United States and the bloc of developing countries centered
in China. With ever-increasing production volumes, the group of fastest- growing countries contin-
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ues to be discriminated against when it comes to the creation and distribution of international
liquidity, which is invariably denominated predominantly in US domestic currency. In the context
of global geopolitical confrontation, Russia’s role in international financial relations is also chang-
ing. Today, Russia’s access to the global banking system, opportunities to replenish international
liquidity through swap lines of central banks, and the use of credit mechanisms of leading interna-
tional financial organizations are blocked. Nevertheless, Russia continues to fulfill its financial ob-
ligations within the G20, the IMF, the World Bank Group and BRICS financial institutions. This po-
sition is becoming increasingly vulnerable and costly given the seizure of Russian foreign assets and
threats of their confiscation, as well as the almost complete suspension of the inflow of foreign
capital into the Russian Federation in the context of growing secondary sanctions, including those
with respect to new international financial mechanisms.

Keywords: global financial system, international liquidity, G20, BRICS, multipolarity, digital
financial technologies, isolation of Russia, secondary sanctions.

Introduction

In recent years, such concepts as “deglobalization” [1,2; source 1] and “regionalization” [3] have
increasingly appeared in the characteristics of the development of the global economy and global fi-
nance. The climatic [4], structural [5] and geopolitical [6, 7] transformations unfolding on the planet
have a destabilizing effect on international financial relations (IFls) that mediate the movement of inter-
national liquidity between countries. The creation of a decentralized and distributed international set-
tlement network that meets the trends in the formation of a multipolar financial system and the transi-
tion to new digital technologies is becoming increasingly relevant. One of the main sources of the glob-
alization crisis is the disproportion between the contribution of the BRICS countries to the real sector of
the global economy and their participation in the creation and distribution of international liquidity
within the global financial system, which is dominated by the US national currency. To eliminate existing
financial asymmetries, it is necessary to introduce new mechanisms of multilateral financial cooperation
adequate to modern challenges. We conducted a comprehensive analysis of the risks of deglobalization
of the global financial system and the potential for maintaining the globalization trend back in. 2016
and most of the findings are still relevant today [8, p. 47]. This study focuses on examining the problems
of institutional organization of international financial relations that hinder the achievement of a consen-
sus in the interests of mature and emerging leaders of the global economy, with the aim of ensuring
conditions for long-term global development on amore fair and equitable basis.

Discussion

The Erosion of Global Governance Institutions

In this article, the mechanisms of international financial relations are understood as a set of insti-
tutions and instruments of transnational regulation of the economy related to the creation, distribution
and redistribution of international liquidity between countries to ensure the circulation of goods and
services with acceptable means of payment and settlement. In this area, global institutions play a key
role, the effectiveness of whose decision-making determines the degree of use of available and potential
international liquidity in the process of forming a multipolar world order and the exit of the world econ-
omy to the trajectory of sustainable, stable, balanced and inclusive growth.

Regulatory impulses for the activation of certain mechanisms for stimulating IFls are set by the
leading consultative forums of the emerging multipolar world. These are primarily the G20 (Group of
Twenty), BRICS, as well as classical multilateral institutions - the IMF and the World Bank. To determine
the effectiveness of decision-making by these institutions, we will consider the features of the interaction
of countries in resolving a set of global problems, including those related to the current geopolitical con-
frontation. The G20 continues to position itself as the main international forum that shapes the global
agenda on the most important IFI issues, but is increasingly criticized for its political bias and decision-
making in the interests of developed countries. The G20 summit in Bali (2022) exposed the growing con-
tradictions between developed and developing countries, as well as over the recognition of developing
countries as equal subjects of international economic relations. The disagreements are mainly caused by
the confrontational approaches and actions of the G7 (“Group of Seven”) of the most developed coun-
tries, which see a threat in the excessive expansion of the influence of developing countries in the global
economy. Productive interaction at the G20 venues is extremely complicated by the lack of consensus on
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a wide range of pressing issues - from financing measures to mitigate the effects of climate change in
developing countries to reforming the IMF and WTO (Table 1)

Table 1.

Effectiveness of decisions made within the G20 based on the ratio of positions of member countries

Initiatives in the field of international financial relations

Initiatives in the
field of interna-
tional financial
relations

Unity of positions

Divergence of positions

A total allocation of S465 billion in IMF SDRs in 2021.
Commitments to address the crisis and accelerate imple-
mentation of the UN Sustainable Development Goals. Es-
tablishment of a new Recovery and Resilience Trust.
Agreement between the OECD and G20 Inclusive Frame-
work on a minimum level of taxation and rules for the
transfer of excess profits taxes across jurisdictions.
Agreement on Common Principles for Debt Workouts af-
ter the end of the Debt Service Forbearance Initiative
(DSSI).

Lack of consensus on mobilizing $ 100 billion
in climate finance annually until 2025 to
meet the climate mitigation needs of devel-
oping countries. Financing the armed con-
flict in Ukraine. Debt restructuring to avoid
sovereign debt crises in low-income coun-
tries. Recognizing the need for cooperation
to create a supportive, inclusive, open, fair
and non-discriminatory digital economy. Set-
ting a target date for achieving net zero

greenhouse gas emissions globally. Reform-

ing the WTO and the IMF

General conclusion: there is a growing divergence in positions between developed and developing coun-
tries on the implementation of the most significant multilateral international cooperation initiatives

Compiled by the author based on data from: [9, 10].

BRICS. As an interregional non-integration association, BRICS promotes the priorities of developing
countries and emerging market states in global governance systems. BRICS is becoming increasingly po-
litically influential, and its member states are increasingly contrasted with the Group of Seven in terms
of their combined economic power. When the acronym BRIC (Brazil, Russia, India, China) first appeared
in 2001, its author, Goldman Sachs chief economist D. O'Neill, proposed transforming the composition
of the Group of Seven by adding countries from this group. This meant combining the efforts of leading
developed and developing countries in resolving the problems of global imbalances [11, p. 10]. At that
time, this proposal was not developed. Meanwhile, after two waves of expansion (in 2010 and 2024), the
official composition of BRICS has doubled. It is known that several dozen more countries have expressed
interest in joining this forum. The four founding members of BRICS are characterized by significant GDP
sizes and high rates of economic growth. They participate in the expansion of the Global Financial Safety
Net by owning the largest gold and foreign exchange reserves in the world, concluding numerous central
bank swap agreements, and creating the BRICS Currency Reserve Pool, which has the third largest inter-
national liquidity after the IMF and the Multilateral Chiang Mai Initiative. BRICS participants consistently
advocate for the reform of the global financial system, and are developing alternative credit, payment,
and settlement systems in national currencies, including using modern digital technologies. However,
there is still no consensus within BRICS on the creation of a collective currency to counterbalance the
reserve status of the US dollar. Of the 933 collective commitments made at BRICS summits during 2009—
2021, the overall level of implementation was 77%. The highest level was achieved in the areas of mac-
roeconomics and healthcare (90%), and the lowest was recorded in the area of reform of international
financial institutions and human rights — 62 and 60%, respectively [12, pp. 24-26]. The lack of unity in
the BRICS position on the de-dollarization of international settlements is due to the significant depend-
ence of the largest economies in the association — China and India — on the US and European markets.
The existing disagreements complicate the movement of BRICS in a single direction and create centrifu-
gal risks. At the same time, BRICS participants support the G20 initiatives on macroeconomic coordina-
tion, overcoming the global financial crisis, financial regulation, countering base erosion and profit shift-
ing (BEPS). They also demonstrate a commitment to achieving the SDGs and promoting the objectives of
the UN Framework Convention on Climate Change. Overall, the focus on decisions taken within the G20
complicates the development of a unified BRICS agenda in the area of IFls, given the growing differences
between developed and developing countries in their positions on many key issues (Table 2).
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Table 2.

Effectiveness of decisions made within BRICS based on the ratio of positions of member countries
BRICS initiatives in the field of international financial relations
Unity of positions Divergence of positions

Moral support for Russia in the context of sanctions and isolation pres- | Lack of unity against sanctions against Russia (only
sure. Consistent advocacy for reform of the global financial system. | China has taken a clearly uncompromising posi-
Expanding the membership of the New Development Bank. Increasing | tion). Decision to suspend NBR operations in Russia
the flexibility of the BRICS Contingent Reserve Arrangement mecha- | in March 2022. Lack of BRICS+ unity on voting in
nism. Promoting a number of G20 initiatives. Supporting the global | the UN General Assembly. Introduction of BRICS+
sustainable development agenda. Opposing the introduction of the EU | reserve currencies. Creation of a single settlement
cross-border carbon tax (CBAM). Supporting the expansion of BRICS+ | system. Creation of a single bond market.
members.
General conclusion: cautious movement towards the implementation of collective initiatives in the international financial
sphere, which is associated with the still very serious dependence on the markets and financial infrastructure of the most
developed Western countries and fears of becoming dependent on a new reserve currency

Compiled by the author.

International Monetary Fund and the World Bank Group. Despite growing criticism of the IMF, the
latter continues to act as a key institution of the global financial system, primarily as a global anti-crisis
creditor. The Fund has significant operational capabilities and carries out supervisory activities in the area
of macroeconomic policy in 90 member countries. The IMF follows the recommendations of the G20 in
terms of expanding supervisory initiatives and increasing available financial resources provided on a bi-
lateral and multilateral basis. Critics of the Fund accuse this institution of bias in favor of private creditors
and open support for countries with a dubious political reputation, deviation from the statutory goals of
its activities, biased attitude towards developing markets, ineffective use of available credit resources
[13, pp. 30-33; 14]. Unlike other organizations of the UN system, where all decisions are made on the
principle of “one country — one vote”, in the IMF and other Bretton Woods institutions votes are distrib-
uted among countries depending on their share of capital. In accordance with the articles of the IMF
agreement, decisions on the most significant issues are taken by a special (qualified) majority of votes —
85%. Since the beginning of the Fund’s activity, the only member with veto power is the United States,
which imposes significant restrictions on the ability of developing countries to advance their own inter-
ests in it. The reform of IMF quotas and governance, carried out in 2010-2015, did not lead to a change
in the existing state of affairs. Repeated demands by BRICS countries to revise the current formula for
calculating IMF quotas are constantly postponed (currently until June 2025). A similar situation has de-
veloped in the governance system of the World Bank Group. Today, the G7 countries account for 2/5 of
the votes in the Bretton Woods institutions, which effectively allows them to block any decisions made
in favor of developing countries (Table 3).

Table 3.
Ratio of votes of the USA, G7 countries and BRICS+ countries in the IMF and the World Bank Group, %
IMF World Bank Group
(21.02.2024) IBRD MFC MAR MAGES
(09.02.2024) (05.02.2024) (22.01.2024) (01.11.2023)

USA 16.50 15.51 17.97 9.63 14.81

Total G7 41.25 39.68 46.15 38.96 35.89

Total BRICS-5 14.15 14.46 12.25 4.60 9.90
Total BRICS-10 17.91 19.24 15.33 8.74 14.41

Compiled based on data from: [sources 2, 3].

These and other factors indicate, in general, the negative impact of the current global institutions
on the effectiveness of decisions made in the sphere of international financial relations..

Digitalization of International Settlements

The current crisis of globalization objectively requires the creation of a global governance system
for the transition to a new stage of economic integration [15, p. 25]. The trigger for such a transition can
be active collective actions of states interested in resolving the problem of the United States abusing its
dominant position in international financial relations. Currently, new mechanisms for servicing foreign
economic activity based on the use of digital financial technologies are being formed. The main work in
this area is carried out at the national level.

To circumvent sanctions, some countries are experimenting with non-traditional instruments of
international settlements (crypto assets, stablecoins). Unlike stablecoins, the value of which is tied to fiat
currencies (mainly the US dollar), cryptocurrencies, given their high volatility, are used as temporary in-
termediaries in the exchange between two fiat currencies [16]. The increasingly active involvement of
crypto assets of private issuers in cross-border transactions is driving the growing interest of central
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banks in issuing their own digital currencies (CDCs) and using them in international settlements. The
most high-profile initiatives of this kind include projects organized on the digital platforms of the Inno-
vation Center of the Bank for International Settlements (IC BIS), which has its branches in Europe and
Asia. Although the possibility of replacing the US dollar at the global level as a key carrier of international
liquidity is questionable, the creation of multi-platform CDCs is seen as one of the main mechanisms in
moving towards this goal [17].

Today, there are about 500 crypto exchanges operating in the world [source 4], with over 10 thou-
sand cryptocurrencies circulating [source 5]. Electricity costs for global bitcoin mining range from 0.2 to
0.9% of global electricity consumption in 2023 [source 6].

In the period 2020-2024. the number of countries studying the possibility of creating a CBDC in-
creased from 37 to 134 [source 7]. Thus, the digitalization of MFIs objectively requires the development
of uniform standards for regulating digital platforms for the purpose of compatibility of various payment
systems and their mutual recognition by regulators. It is characteristic that, although the United States
is the world leader in cryptocurrency mining, American officials demonstrate a rather passive attitude
towards the introduction of their own digital currency. They strive not so much to introduce the latest
digital financial technologies into their national payment system, but to maintain control over the estab-
lishment of global rules of the game in the global financial market [source 8]. In turn, the BRICS countries
are creating their own prototypes of crypto assets for foreign economic activity (New Silk Road Token,
BRICS Food Token), as well as a single digital payment system (BRICS Pay), independent of SWIFT and
American card payment systems (Visa and Mastercard). As for the Chinese, their efforts are focused not
so much on developing international cooperation, but on taking a leading position in creating a financial
ecosystem based on their own international payment system (CIPS) and an independent central bank (e-
CNY).

In the context of the globalization crisis, the role of some developing countries in the IFls is also
changing. The rejection of these countries by the collective West as an equal international partner and
the desire of the United States and its allies to isolate these countries from all global financial and eco-
nomic structures has become systemic. We are talking primarily about such important international fi-
nancial institutions as the Basel Committee on Banking Standards, the Bank for International Settle-
ments, the G20, the International Organization of Securities Commissions, and the International Associ-
ation of Insurance Supervisors. The US defense budget for 2023 even included special articles to finance
the relevant work [18].

Today, these countries are blocked from accessing the global banking system, the ability to replen-
ish international liquidity through central bank swap lines, and the use of credit mechanisms from lead-
ing international financial organizations. Since 2021, the US and EU have imposed a number of sanctions
that have limited these countries' access to digital financial assets on cryptocurrency platforms and
crypto exchanges. These developing countries have also been suspended from participating in projects to
implement cross-border payments on digital platforms, the testing of which is taking place under the
auspices of the BIS IC. The exclusion of these countries from global financial structures complicates the
possibilities of improving the methodological aspects of the development of payment infrastructure and
information and communication technology infrastructure. Despite the intensification of geopolitical
confrontation, these countries continue to fulfill their financial obligations within the G20, the IMF, the
World Bank Group, the BIS and the financial institutions of the BR IKS. This position is becoming increas-
ingly vulnerable and costly, as well as the almost complete suspension of the inflow of foreign capital
into these countries in the context of the growing use of sanctions, including in relation to new interna-
tional financial mechanisms.

The search by the governments of these countries for other forms of IFls through the formation of
alliances within the BRICS, SCO, EAEU and the development of alternative mechanisms for trade and
financial interaction are encountering consistent restrictions from counterparties from partner coun-
tries.

Given the deterioration of the situation with the use of traditional international settlement and
payment mechanisms, starting in 2024. Banks of these countries are authorized to establish experi-
mental legal regimes within the framework of foreign trade activities for transactions with digital cur-
rencies [source 16]. The adoption of such an emergency measure in addition to the existing problems
raises issues related to the regulation of high exchange rate volatility of crypto assets, control over the
corresponding inflation risks and maintaining the balance of energy supply of the Russian economy.

Results and Conclusions
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The current crisis of globalization is caused by the different vectors of interests of the bloc of de-
veloped countries, headed by the USA, and the bloc of developing countries, whose leader is objectively
China. Despite the constant increase in the volume of manufactured goods, the group of the most dy-
namically developing countries is still in a discriminatory position when it comes to the creation and dis-
tribution of international liquidity, which is invariably expressed mainly in the national currency of the
USA. Limited opportunities for creating their own stable and reliable cross-border settlement and pay-
ment systems, not connected with the institutions of the current global financial system, hinder the de-
velopment of highly liquid financial markets of developing countries, adequate to their contribution to
the development of the real sector of the world economy. Without levers of control over international
liquidity, the states grouped around BRICS, SCO, and the EAEU are essentially deprived of the opportunity
to influence the rules of the game established in the global financial market. There are no clear solutions
to this problem. China is too dependent on the external financial situation to guarantee any partner
stability and reliability of bilateral settlement relations, not to mention their multilateral format. Beijing
should have proposed creating a collective monetary and financial infrastructure. However, such initia-
tives are not yet clearly visible. On the contrary, China prefers to play alone, giving priority to initiatives
aimed at realizing its own production and innovation potential (for example, within the framework of
the Belt and Road and the digitalization of the yuan).

The use of national digital currencies as an alternative to international liquidity is not entirely suit-
able for a long-term solution to the problem under discussion. Firstly, there is a dependence on the finan-
cial system of countries with more developed industrial potential, in this case, on China. Secondly, the
possibilities of control over digital technologies by national regulators seem even less transparent and
understandable than the existing mechanisms of IFls, the operation of which seemed quite predictable
and safe before the introduction of sanctions. Therefore, it would be premature to rely on innovative
digital platforms to organize the issuance of international liquidity on their basis.

The international isolation of these countries will apparently only increase. Consequently, a way
out of the current situation must be sought within the national economy, and not outside. Until these
countries have a parity production and technological base capable of offering their constituent states
real protection from secondary sanctions and any other pressure, the problems that arise today with the
refusal of these countries to conduct settlements with each other will only worsen. In this regard, despite
the enormous expenses, it is necessary to continue to restore the foundations for the fully self-sufficient
development of the domestic economy in the financial, technological, information and legal spheres. And
for this, it is advisable to redirect all possible forces and resources from the outside inward, abandoning
the idea of "outplaying” the enemy on his own field.
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THE FOURTH INDUSTRIAL REVOLUTION

Jafarova Basti
Azerbaijan Technological University

Abstract

The global industry is experiencing rapid changes driven by technological innovations, eco-
nomic disruptions, and the transition towards sustainability. Key sectors like manufacturing, en-
ergy, and transportation are being transformed by automation, Al, and renewable energy, while
businesses are rethinking supply chains to address vulnerabilities exposed by geopolitical tensions
and the pandemic.

Xtilase

Qlobal ssnaye texnoloji innovasiyalar, igtisadi pozulmalar ve davamliliga ke¢id sebebinden
stratli dayisiklikler yasayir. Avkomatlasdirma, siini intellekt v barpa olunan enerji kimi sahalor
istehsalat, enerji vo naqliyyat sektorlarini dayisdirir, bizneslar iss geosiyasi garginlikler ve
pandemiya ile (ze ¢ixan zaiflikleri aradan qaldirmag lglin techizat zencirlerini yeniden nezerdan
kecirirlar.

AHHOmauyus

nobanbHas UHOYCMpUs nepexusdem CMpPemMumesibHble U3MEeHeHUS, BbI3BAHHbIe
MEXHOM02UYeCKUMU  UHHOBAUUAMU, —3KOHOMUYECKUMU  NOMPSACeHUAMU U nepexodoMm K
ycmodyusomy passumuro. Kirodesble Cekmopd, makue Kak Npou3BoOCMBO, SHepeemuKkda u
mpaHcnopm, mpaHcgopmupyromcs  6s1a200aps  asmomamusauuu, MW u  Bo306HOBISEMbIM
UCMOYHUKAM 3Hepauu, 8 Mo BpeMsl Kak KOMNAHUU NepecmMampusarom 4enoyku NOCMAasok, Ymobel
YCMPAaHUMb Ys138UMOCMU, BbISIBJICHHbIE 20N0IUMUYECKUMU HANPSAXeHUSMU U naHoemued.

Keywords: Global industry, technological innovation, automation, Al, sustainability, renewa-
ble energy

Acar sozlar: Qlobal ssnaye, texnoloji innovasiya, avtomatlasdirma, stini intellekt, davamliliq,
barpa olunan enerji

Knwyesble  cnosa:  [7106anbHas  UHOYCMpUs,  MexHoso02uU4eckue  UHHOBAyuu,
asmomamusauyus, VIV, ycmolvusoe passumue, 80306HOBASeMAas 3Hepeus

The Fourth Industrial Revolution or Industry 4.0 is a merging of digital, physical, and biological
systems. Digital technologies such as Al, machine learning, 3D printing, and robotics are among the heart
of the revolution that is dramatically changing industrial manufacturing processes, supply chains, and
business approaches in many industries.

Robotics and automation have completely changed the face of the manufacturing industry. IFR, in
2023, reported that 670,000 industrial robots were installed versus an increase of 40% in five years.
China, Japan, and South Korea are among the leading countries with regard to robot density;
manufacturing giants increasingly automate their operations to reduce human error, cut costs, and boost
production.

One major player using automation is Foxconn, the Taiwanese company that assembles iPhones.
Foxconn has been working toward the concept of a "lights-out factory"-factories without the need for
human labor. By 2022, they have installed over 100,000 robots in their facilities, and the goal is to
automate 70% of their assembly lines by 2025. Moving toward automation not only cuts the cost of labor
but also guarantees a consistent quality standard in highly complex production processes.

Meanwhile, 3D printing has emerged, in one way or another, in areas like aerospace, automobiles,
and healthcare. Companies can now make complex components much faster and at lower costs than
ever before by adopting additive manufacturing technologies.

The global market of 3D printing, which was valued at approximately S17 billion in 2022, was
projected to reach 534 billion by 2026. Fuel nozzles for its jet engines are manufactured by 3D printing,
reducing the number of parts from 20 to just one and cutting the production time in half.

Al and machine learning are also changing the face of industries with predictive analytics,
intelligent automation, and optimizations of processes. Al is finding increased uses in industries like
pharmaceuticals, where it can speed up the drug discovery process. For instance, Pfizer, in collaboration
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with IBM Watson, applied Al in oncology drug research and reduced promising compound identification
time. Beyond manufacturing, Al is rapidly changing industries like logistics and transport. For instance,
in the trucking industry, companies like Einride and Waymo pioneer autonomous vehicles that will change
the face of freight transport by reducing the cost of moving goods and minimizing road accidents.
According to a 2023 report McKinsey did, "autonomous trucks could save costs of about 30% through
reduced fuel consumption and lower employment.”

Supply chains are vulnerable, and disruptions in the economy are some of the surest things that
have taken a heavy toll on global industries. Geopolitical tensions, natural calamities, and the COVID-19
pandemic have already woken businesses up in order to revamp their tactics and operations, showing
that global supply chains can just be so fragile. The COVID-19 pandemic saw one of the most disastrous
economic downturns in modern times—an unprecedented supply chain disruption. A report by the World
Trade Organization termed that, indeed, worldwide trade contracted 5.3% in 2020, due to the fact that
most factories closed down and transported and labored slowly. The hit was particularly devastating in
industries such as automotive manufacturing, where just-in-time inventory models left companies with
little room for shortage.

Drastically, for example, the 2020-2022 worldwide semiconductor shortage reached into manu-
facturing within the automotive industry, at one stage forcing companies such as Ford, General Motors,
and Toyota to reduce production. It is estimated that because of the shortage, 7.7 million fewer vehicles
had been made globally in 202 1—a figure calculated to mean the loss of revenue valued at over 5210
billion. This situation has forced many carmakers to reconsider their supply chain strategies and bring
production closer to home while hoarding key components.

Besides the pandemic, geopolitical tensions have continued to unhinge industries. The U.S.-China
trade war, launched in 2018, has disrupted supply chains with the imposition of tariffs and further export
restrictions. This has driven many companies to look for ways to diversify their production bases, forego-
ing a dangerous dependence on China. A 2023 survey by the Institute for Supply Management showed
that 72% of companies are actively working on supply chain diversification efforts, with Southeast Asia,
India, and Mexico appearing as places where production hubs can be diversified.

Another major stellar trend shaping industries today is the increasing focus on sustainability and,
correspondingly, a low-carbon economy. The 2015 Paris Agreement set a universal ambiguity to keep
global warming below 2 degrees Celsius, aiming for net-zero emissions by 2050, which was joined by
various country and corporate commitments.

The greening of one of the major sectors is the car industry.

Yet, consumer demand and government regulations accelerated the shift away from the internal
combustion engine toward electric cars. In the year 2022, electric vehicles collectively reached 10.5 mil-
lion in global sales, as compared to 3.1 million cars sold in 2020. The EU, European, and Asian govern-
ments have targeted aggressive dates for the banning of sales of fossil fuel cars.

Meanwhile, Tesla—the world's leading EV maker—continues to top the market with deliveries of
over 1.3 million vehicles in the year 2022, a 40% year-over-year increase. Competing billion-dollar invest-
ments have joined the frenzy from such legacy automakers as Volkswagen, General Motors, and Ford in
electrifying their fleets. In fact, Ford announced a 522 billion investment in electric vehicle production
through 2025, while Volkswagen plans to make 50% of its global sales electric by 2030.

Aside from the automotive industry, the world of energy is also in the midst of an unprecedented
transition towards renewable sources. According to the International Energy Agency, capacity for renew-
able energy grew by 8% in 2022—solar and wind at the forefront among all. All in all, solar energy in-
vestments reached $300 billion in 2022, while another 5180 billion was invested in wind energy. Com-
panies like Iberdrola, Enel, and NextEra Energy lead in this transition by developing large-scale renewable
projects around the world.

The move to sustainability affects industries such as fashion and consumables, which also see a
growing consumer request for 'green’ products. The sustainable fashion market, which reached 58.25
billion in 2022, is anticipated to see a 9.1% annual growth over the next decade. Patagonia and Adidas,
two of the leading companies in this respect, have embraced circular economy approaches whereby ma-
terials are recycled or reused to throttle down waste. For example, Adidas announced plans to make 17
million pairs of shoes out of recycled ocean plastic by 2025.

Economic Disruptions and Global Supply Chains

On the other hand, economic disruptions and weaknesses in supply chains have greatly affected
industries around the world. Geopolitical conflicts, natural disasters, and the COVID-19 pandemic have
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revealed the vulnerabilities of global supply chains, prompting businesses to reevaluate their strategies
and operations.

The COVID-19 pandemic resulted in one of the most severe economic downturns in recent memory,
leading to extensive disruptions in supply chains. A report from the World Trade Organization (WTO)
highlighted that global trade dropped by 5.3% in 2020, with many industries experiencing major delays
due to factory shutdowns, transportation challenges, and labor shortages. The automotive sector was
particularly hard-hit, where just-in-time inventory systems left manufacturers exposed to supply short-
ages.

Another critical issue affecting global industries is the transformation of the labor market. As au-
tomation, Al, and robotics continue to be integrated into industrial processes, many low-skilled jobs are
being displaced. According to the World Economic Forum (WEF), by 2025, 85 million jobs may be dis-
placed by automation, while 97 million new roles could emerge that are more adapted to the new division
of labor between humans, machines, and algorithms.

The demand for digital skills is on the rise, particularly in sectors such as information technology,
data science, and engineering. In the manufacturing sector, there is a growing need for workers who are
proficient in operating and maintaining advanced machinery. However, many industries are experiencing
a skills gap, where the demand for skilled labor outpaces supply. A 2022 report by Deloitte projected that
there could be a 2.1 million worker shortage in manufacturing by 2030, costing the U.S. economy ap-
proximately 51 trillion.

To address these challenges, companies and governments are investing in upskilling and reskilling
initiatives. In 2023, the European Commission announced a €6 billion investment in vocational training
programs to prepare workers for jobs in emerging industries such as green energy and digital technology.
Meanwhile, companies like Siemens and GE are collaborating with educational institutions to create spe-
cialized training programs for workers in advanced manufacturing.

The global industry is undergoing a period of rapid change, driven by technological advancements,
economic disruptions, and a growing focus on sustainability. As businesses navigate this new industrial
era, they must embrace digital transformation while also addressing the challenges posed by supply chain
vulnerabilities, labor market shifts, and environmental regulations.

Technological innovation, particularly in the areas of Al, automation, and renewable energy, offers
significant opportunities for companies to improve productivity, reduce costs, and meet consumer de-
mand for sustainable products. However, these changes also come with risks, including potential job dis-
placement, cyber threats, and economic instability.[4]

In the coming years, industries that are able to adapt to these changes by investing in technology,
diversifying their supply chains, and prioritizing sustainability will be best positioned to thrive in the evolv-
ing global landscape. Policymakers will also play a crucial role by creating frameworks that support in-
novation, protect workers, and ensure a fair transition to a low-carbon economy. Ultimately, the success
of the global industry will depend on the ability of businesses, governments, and workers to collaborate
in shaping a more resilient and sustainable future.
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Abstract

With the development of information technology and the improvement of stakeholders' ex-
pectations, corporate reporting is undergoing a profound transformation driven by technology and
shaped by institutional transformation. This paper takes Kazakhstan's corporate reporting reform
as the research object, analyzes its progress in XBRL standardization and ESG information disclo-
sure, and explores the evolution path of reporting under the influence of institutional environment
and stakeholders. The research results will provide experience for emerging market countries to
achieve the synergy of technology adoption and institutional adaptation.

AHHOmMayus

C pazsumuem UHGOPMAUYUOHHBIX MexHOoA02ul U NOBbIUIEHUEM 0XUOaHUl 3auHMepecoB8aH-
HbIX CMOPOH KOPNOPAmuBHAsi OMYyemHoCMb npemepnesaem 21y60oKy mpaHcgopmayuro, oby-
CJI0BJICHHYH MEXHOI02UAMU U COPMUPOBAHHYH UHCMUMYUUOHAIbHOU mpaHchopmauued. B 0ak-
Hol cmamaee 8 Kayecmae 06bekma ucc/1e00B8aHuUs pacCMampusaemcs pegopma KopnopamusHoU
omyemHocmu Kazaxcmada, aHaauupyemcst ee npo2pecc 8 cmaHoapmusayuu XBRL u packpbimuu
uHgpopmauuu ESG, a makx3ce ucciedyemcs nyms 380/1H0UUU OMYemHOCMU NOO B/IUSHUEM UHCMU-
MYUUOHanbHoU cpedbl U 3aUHMePecoBaHHbIX CMOPOH. Pe3yibmamel UCC1ed08aHuUs Npedocma-
BAM ONbIM CMPAHAM C GOPMUPYHOLLUMCS PbIHKOM 0J18 O0CMUMCEHUS CUHEp2UU BHEOpeHUSs MexHo-
J102ull U UHCMUMYUUOHaabHoU aoanmauuu.

Keywords: corporate reporting, technological change; stakeholders; XBRL,; Sustainability Dis-
closure
Knroyesble c/ioBa: KopnopamusHasi 0myemHOCMb, MexHOA02U4eCcKue U3MeHeHUs), 3auHme-

pecosaHHbIe cmopoHbl; XBRL;  Packpbimue uHgopmayuu 06 ycmol4yusom pazsumuu

Introduction

As a core tool for corporate governance and value delivery, corporate reporting is undergoing a
paradigm shift from static financial disclosure to dynamic, multi-dimensional information integration.
This change is driven by two forces: technological innovation and upgrading of stakeholder needs. Under
the wave of global digital transformation and sustainable development, corporate reporting is undergo-
ing a paradigm shift from static financial disclosure to multi-dimensional value communication. The im-
plementation of the European Union's Corporate Sustainability Reporting Directive (CSRD) and the Inter-
national Financial Reporting Standards (IFRS) sustainability disclosure standards marks the acceleration
of this transformation [1]. As a resource-dependent economy, Kazakhstan faces unique institutional and
technical adaptability challenges in responding to this global trend.

As a member of the Eurasian Economic Union (EAEU), Kazakhstan's corporate reporting system
needs to respond to the union's unified environmental disclosure requirements and be feasible under the
country's economic structure with a high proportion of small and medium-sized enterprises and a domi-
nant energy industry[2]. Based on Kazakhstan's corporate reporting practices, this study focuses on two
core issues: first, how technical standardization (such as XBRL) promotes reporting efficiency, and sec-
ond, how the needs of multiple stakeholders reshape the content of disclosure. The research results not
only enrich the empirical evidence of corporate reporting transformation in Central Asia, but also provide
policy references for similar economies. The following will analyze from three aspects: digital technology
adoption, stakeholder disclosure transformation and institutional adaptability.
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Digital transformation of corporate reporting driven by technology

Globally, the digital transformation of corporate reporting has become an irreversible trend. Ka-
zakhstan has performed outstandingly in this process and has made significant progress, but it also faces
some unique challenges. Since 2020, under the active promotion of the National Bank and the Ministry
of Finance, Kazakhstan has gradually adopted XBRL as the standardized format for corporate financial
reports [3]. This move has brought about significant changes: data shows that the adoption rate of XBRL
has climbed from 35% in 2020 to 72% in 2024 (see Table 1 for details). This growth clearly shows that
automated reporting has been widely popularized among listed companies and has achieved important
phased results.

Table 1
XBRL adoption rate of companies in Kazakhstan (2020-2024)
Years Proportion of corporate reports submitted using XBRL
2020 35%
2021 48%
2022 59%
2023 65%
2024 72%
Data source: XBRL Implementation Report (2024) of the Ministry of Finance of Kazakhstan

This automation trend not only improves the efficiency of information processing, but also provides
technical support for regulatory agencies to implement electronic auditing and early warning.

Evolution of stakeholder-oriented information disclosure

As the concept of global sustainable development continues to deepen and become more popular,
corporate reporting is undergoing a profound paradigm shift, from the past "shareholder primacy" model
to the "stakeholder co-governance” model. This shift means that when companies prepare reports, they
not only focus on the interests of shareholders, but also fully consider the needs and expectations of
other stakeholders, such as employees, customers, communities and the environment.

In Kazakhstan, corporate ESG (environmental, social and governance) information disclosure has
shown a clear acceleration. According to the latest data, between 2020 and 2023, the ESG report dis-
closure rate of large companies has increased significantly from the initial 27% to 6 1% (see Table 2 for
details). This significant change is mainly driven by the following three factors:

Table 2
Growth trend of ESG disclosure by Kazakhstan companies
Years Proportion of companies disclosing ESG content | Major new disclosures
2020 27% Basic environmental protection measures
2021 39% Employee Health and Safety
2022 52% Supply Chain Carbon Footprint
2023 61% Diversity and Inclusion
Data source: Deloitte Kazakhstan "Annual Reporting Trends in Kazakhstan" (2023) [1]

First, the widespread dissemination and in-depth influence of the global sustainable development
concept have made more and more companies and investors realize the importance of ESG factors in the
long-term development and risk management of enterprises. Kazakhstan's enterprises have also begun
to actively respond to this trend and take the initiative to strengthen the disclosure of ESG information
to meet the requirements of the international market and investors.

Secondly, the policy guidance and support of the government and relevant regulatory agencies are
also important factors in promoting the acceleration of ESG information disclosure by Kazakhstan's en-
terprises. The government has formulated a series of policies and regulations to encourage enterprises
to pay attention to sustainable development, strengthen ESG management and disclosure, and improve
the transparency and responsibility of enterprises.

Finally, the pressure of market competition and the change in consumer demand have also
prompted Kazakhstan's enterprises to pay more attention to ESG information disclosure. In today's mar-
ket, consumers and investors are paying more and more attention to the social responsibility and sustain-
able development performance of enterprises. A company's excellent performance in ESG can often en-
hance its brand image and market competitiveness, thereby attracting more consumers and investors.

In short, the accelerated trend of Kazakhstan's enterprises in ESG information disclosure is the
result of the combined effect of multiple factors, which not only helps to improve the transparency and
responsibility of enterprises, but also lays a solid foundation for the long-term sustainable development
of enterprises. This transformation is not only driven by regulation (e.g. the Eurasian Economic Union has
put forward new requirements for environmental information), but also a proactive response by compa-
nies to social responsibility, transparency and reputation management [5].
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As shown in Figure 1, there are obvious differences in the focus of different stakeholders on corpo-
rate reporting. Investors are particularly concerned about financial performance (9 out of 10), while non-
governmental organizations (NGOs) pay more attention to the environmental impact of companies (also
9 out of 10). This significant difference in focus requires companies to make corresponding adjustments
in their communication strategies to better meet the needs of different groups.

Figure 1: Prioritization of information needs of key stakeholders
Major Investors

e=@==|nvestor e=@==Staff Local Community Regulatory agencies ==@==NGOs

Financial Performance
10
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Data source: Kazakhstan Corporate Governance Research Center Survey (2023)

The future of reporting in the dual environment of system and culture

Despite the increasingly improved technical conditions, the quality and transparency of corporate
reports are still largely limited by the local legal enforcement and the cultural environment for infor-
mation disclosure. For example, although the Accounting and Financial Reporting Law (2021 Revised
Edition) clearly stipulates the information elements that must be disclosed in the legal text, its enforce-
ment and coverage of small and medium-sized enterprises still need to be improved in the actual imple-
mentation process. At the same time, Kazakhstan has gradually introduced the International Financial
Reporting Standards (IFRS) framework and adopted the corporate governance guidelines of the Organi-
zation for Economic Cooperation and Development (OECD), showing a strong willingness to align with
international standards. In the future, the key challenges are how to find a balance between interna-
tional standards and local realities, how to enhance the technology adoption capabilities of small and
medium-sized enterprises, and how to build a reporting ecosystem based on value creation.

At the institutional adaptation level, Kazakhstan's reporting reform is also limited by the fragmen-
tation of the multi-level regulatory system and the regional imbalance of policy implementation. Alt-
hough a unified regulatory system has been issued at the national level, there are still differences in im-
plementation standards and regulatory technologies in different regions, especially in resource-based
provinces. For example, some small and medium-sized enterprises are limited by the lack of financial
capabilities and professional talents and cannot effectively meet the dual disclosure requirements of
XBRL and ESG, resulting in a large gap between the quality of reports and international standards.

In addition, cultural factors cannot be ignored. For a long time, companies’cognition of “reporting”
is still mainly “compliance-oriented” and lacks “value-oriented” awareness. Within companies, reporting
is often regarded as an afterthought rather than a strategic tool. The rooting of this concept makes it
difficult for companies to actively embrace the trend of transparency and responsibility disclosure in ex-
ecution, even if technical conditions and regulatory environment are gradually improved. To achieve a
cultural transformation from “passive compliance” to “active communication”, it is necessary to start
from multiple aspects such as corporate governance structure, education and training, and executive
incentive mechanisms.
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At the same time, regional institutional coordination will also become a key task for the evolution
of corporate reporting in the future. As Kazakhstan'’s economic integration with other countries in Cen-
tral Asia deepens, how to promote regional consistency in corporate reporting standards, especially to
achieve cross-border comparability and compatibility under the EAEU framework, has become the key to
achieving high-quality information disclosure in the context of regional integration.

Finally, the future of corporate reporting also faces challenges brought about by external uncer-
tainties, such as global climate change policies, geopolitical conflicts, and data sovereignty regulations.
This requires Kazakhstan to establish a more flexible corporate reporting response mechanism while im-
proving its internal governance system to cope with dynamic changes in the external environment.

In summary, the future evolution of corporate reporting not only depends on technology updates
and standard upgrades, but is also rooted in institutional design and cultural change. Only by achieving
multi-level coordination and concept updates can we build a reporting system that is truly future-ori-
ented and serves the interests of multiple parties.

Conclusion

As a bridge between enterprises and external stakeholders, corporate reporting is in a critical pe-
riod of profound change. Emerging economies represented by Kazakhstan, driven by the global digital
transformation and sustainable development agenda, have gradually built a new reporting system that
combines compliance, strategy and transparency.

This paper finds through empirical analysis of XBRL standardization and ESG information disclo-
sure that the introduction of technical tools has greatly improved the efficiency and consistency of re-
porting, while the stakeholder-oriented information structure has strengthened the social function and
responsibility logic of reporting. However, this transformation has also exposed many bottlenecks such
as insufficient institutional enforcement, strong cultural inertia, and serious differentiation of corporate
capabilities.

Therefore, the future development of corporate reporting should not only stay at the level of "tech-
nology empowerment" or "standard promotion”, but should move towards a more systematic and coor-
dinated development path: at the technical level, data infrastructure construction should be strength-
ened to promote the popularization of automation tools, especially to provide technical support in small
and medium-sized enterprises, at the institutional level, legislation, regulatory coordination and standard
system construction are needed to achieve effective connection between national level and regional co-
operation; at the cultural level, enterprises should be encouraged to move from "disclosure obligations"
to "communication strategies"” and cultivate internal sense of responsibility through training and incen-
tive mechanisms,; at the international cooperation level, it is recommended that Kazakhstan actively par-
ticipate in rule-making under multilateral mechanisms such as EAEU and OECD to enhance the interna-
tional comparability of its corporate reports.

In general, the future of corporate reporting is not only about the speed of technology adoption,
but also about the quality of a country's system, the strategic vision of enterprises and the public's com-
mon pursuit of transparency, fairness and sustainability. Only when enterprises, requlatory agencies and
the society work together can the transition from "compliance reporting” to "value-creating reporting”
be truly realized.
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Abstract

The article examines the basics of the importance of choosing a diversification business
strategy for economic entities of the business sector in Azerbaijan. A possible analysis of the
activities of business entities based on the characteristics of the economic environment and the
requirements for diversification was carried out. The analysis confirms the necessity of
implementing an appropriate strateqy based on the results of the diversified activities of
companies covering different areas of activity included in the same holding. In general, the study
includes the necessary conditions for implementing a diversification strateqgy in accordance with
the state of the country's economy.

Keywords: integration, strategy, market share, digital development, diversification activity.

Integration and diversification strategies are widely used in the country's economy. However, as
experience shows, the use of these strategies, along with the success achieved, also leads to certain
losses. Of course, one of the reasons for this situation is the lack of methodological justification for the
selection of these strategies in a number of business entities. Although in most scientific works on
management and in the practical activities of business entities, growth strategies are presented as
undeniable advantages. However, quantitative justifications and, in particular, models for the selection
of such strategies are not widely developed [1, p. 234]. As one of the unresolved issues of strategic
management of a business portfolio, the question of how to maintain or even increase the integrity of
many business processes that must be managed when implementing diversification and integration
strategies remains. First of all, even if business development strategies do not involve the separation,
merger or change of activity of a business entity, it is difficult to maintain its integrity in certain economic
conditions [3, p. 79].

Business restructuring often involves the liquidation of previous business entities and the creation
or acquisition of new ones as part of a diversification strategy. Typically, weak or unstable businesses
that have lost their strategic importance are excluded. Enterprises operating in unattractive industries
can also be candidates for removal from the enterprise portfolio. In a constantly changing and
competitive business environment, the ability of business entities to adapt and thrive is paramount [2, p.
103]. Implementing a diversification strategy has emerged as the most important approach for business
entities seeking to increase their adaptability and resilience. Diversification, defined as the process of
expanding a company's product and service offerings or markets, not only serves as a mechanism for risk
reduction, but also drives innovation and growth.

As consumer preferences evolve and market dynamics change, businesses must actively seek new
opportunities to remain relevant and competitive. They must examine the theoretical frameworks
underlying diversification and continually examine how they can use their core capabilities to identify
and capitalize on new market opportunities. In addition, strategic planning, resource allocation, and
organizational culture are also important in the successful implementation of diversification initiatives
[4, p. 67]. An important step in promoting the adaptability of diversification in our country’s business
environment, ensuring long-term sustainability, and uncovering the specifics of the diversification policy
of PASHA Holding Limited Liability Company, which operates in various fields of activity, will be
examined. It should be noted that the holding has been operating since 2006. Here, business activities
are organized based on effective corporate governance, as well as comprehensively analyzed investment
decisions. The investment direction of the holding is determined by two investment portfolios. These are
controlling shares in Pasha Holding, including Pasha Group, that is, subsidiaries, as well as small
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individual capital investments. A number of indicators of the holding for 2022 and 2023 are reflected in
table 1 below. The indicators were obtained from the official internet resource.

Table 1
Key indicators of Pasha Holding for 2022-2023

Indicators 2022 2023
Total assets 19.3 billion Azn 20.5 billion Azn
Total capital 2.45 billion. Azn 2.83 billion Azn
Gross revenue 2.1 billion Azn 2.4 billion. Azn
Market share 34.7% 35.2%
Number of employees 19.500+ 20,000+

Source: [5]

Continuing the analysis based on the data in the table, it can be noted that in 2023, there was an
increase in total assets of 1.2 billion manats or 6.2 percent compared to 2022. Such an increase indicates
a general increase in assets in the holding, including an increase in their value. There was also an increase
in capital, and the amount of the increase was 380 million manats or 15.5 percent. The increase in total
capital can also be interpreted as an improvement in the financial capabilities of the economic entity,
including the registration of economic stability, and in addition, the presence of additional capital
investments.

The holding's revenues also increased in 2023, and this increase amounted to 300 million manats
or 14.3 percent. The increase in total revenue should be assessed as a result of increased profitability of
the activity. This means an improvement in the market position as a result of both sales and services.
Logically, the improvement in the market position led to an increase in market share. Although the
increase was 0.5 percent, the fact that this indicator was achieved as a result of fierce competition is an
advantageous indicator of the competitiveness of the companies included in the holding. Along with
other indicators, the increase in the number of employees, reaching 20 thousand employees, is an
expression of an important role in the country's labor market. The fact that the companies included in
Pasha Holding belong to various fields of activity strengthens its sustainable development and
sustainability.

The prepared scheme 1 reflects the business spheres covered as a result of diversification of
activities. From the scheme we have compiled based on the information mentioned from the official
internet resource, it is also possible to determine that “PASHA Holding” LLC, through its subsidiary
economic entities, operates in the fields of banking and insurance activities, the construction sector, as
well as information and communication technologies. In addition, there are real estate-related services
and investment activities related to the tourism sector.

Banking activity

Providing insurance Services related to property

services
Business sectors to which
Activity related to the companies included in Tourism services
Construction sector Pasha Holding

W

Activities in the field of information Activities in the field of financial
and communication technologies markets and investments

Scheme 1. Pasha Holding's areas of activity Source: [5]

The diversity of the holding's activities stimulates professional business activity by applying strict
integrity, a favorable corporate governance environment, as well as modern digital solutions. This stim-
ulation is managed through high-quality human resources that allow for the sustainability of economic
growth, as well as deepening cooperation in order to improve business activity outside the country. One
of the main goals is to increase macroeconomic profitability, as well as to become a leading, sustainable
strategic investor in the context of protecting the corporate image, strengthening the economic position
and business relations, as well as to develop rapidly in this direction. In particular, at a time when the
development of business spheres related to the non-oil sector in the country is a priority, the activities of
the relevant economic entity gain serious importance. Thus, the companies included in the holding make
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significant investments in various areas of activity related to the non-oil sector of Azerbaijan in their
areas of responsibility. Investment activity in certain areas is also continued outside Azerbaijan. All this
is very important to meet the growing linear investment need and support economic activity. In addition
to economic factors, it improves advanced corporate practice by promoting innovative development.

As we mentioned earlier, it is necessary to divide the investment portfolio of Pasha Holding into
two types. First, this is a controlling stake. The other is a share investment in private stocks, which is a
minority. The number of companies included in the holding exceeds 20. Business entities included in the
holding, operating only in the banking sector, cover 3 countries. These countries are Azerbaijan, Georgia
and Turkey.

Investment activities in foreign countries are carried out by “Pasha Investments” LLC. This invest-
ment company is a fund that includes capital increase investments for economic entities with medium
capitalin the countries listed above. The investment fund is to identify business entities with development
opportunities and potential and support their development in the prospective period. In this process, the
investment fund provides business structures with comprehensive analysis, financial support and a stra-
tegic approach. According to the information provided on the official Internet resource, the total fund
assets of the company are one hundred million manats [6].

An important direction of the non-oil sector in Azerbaijan, as well as a sector with significant eco-
nomic opportunities in terms of prospects, is, of course, the construction sector. Numerous individuals
and legal entities are engaged in business activities in this sector. “Pasha Construction” is also one of the
business entities that performs important work in the construction sector and creates added value. Thus,
this company implements the most comprehensive and innovative construction projects in the country's
construction sector. It should be noted that the company has been operating since 2006. We present the
indicators during the company's activity in the following scheme 2.

1,030,000 m2 of
commercial space
completed

40 high-level design and
construction projects

3,400 employees developed

1,009,000 m2 of total floor
space under construction

Scheme 2. General performance indicators of “Pasha Construction” Source: [7]

In general, “Pasha Construction” is a specialized business entity that carries out the construction
of residential and non-residential infrastructure facilities in our country in accordance with relevant in-
dustry standards.

As we mentioned earlier, Pasha Holding can be cited as an example of the best business entity that
has implemented diversification activities in Azerbaijan to achieve the efficiency of economic activity.
This diversification covers not only traditional areas, including construction, but also modern areas such
as ICT and digital development. Thus, “PASHA Technology” Limited Liability Company was established in
2018 as a provider of services in the field of information technologies. The company's scope of activity is
mainly to provide information technology services to business entities included in the holding, to ensure
cybersecurity, and to perform cloud computing operations, as well as information center management.
The company's net profit for 2023 was 2 million manat. In addition, in 2023, the company's revenue
exceeded 24 million manats with an increase of 93 percent. The company's assets and total capital ex-
ceeded 38 million and 12.6 million manats, respectively. The company mainly has the following areas of
activity [8]:
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- preparation of data center projects, their establishment and management;

- strategically becoming a reliable digital company with ISO certification in our country;

- having the ability to meet all requirements by providing continuous and high-quality uninter-
rupted operations;

- implementing an action plan for services for the strategic period;

- improving the quality of human capital;

- offering open infrastructure and end-user services on both sides.
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Abstract

The article examines the role of free economic zones in ensuring sustainable development in
Azerbaijan. The main conditions and priorities of sustainable development are explained. Taking
into account the socio-economic development goals and principles of sustainable development in
the country, the issues of diversifying the economy and increasing investment attractiveness are
examined. The multifunctional role and importance of free economic zones in these processes are
substantiated. The impact of free economic zones in strengthening the country's economic and
regional security is examined. In particular, the issues of establishing and developing free economic
zones in post-conflict areas are examined. Proposals are made on the effective use of free economic
zones in strengthening sustainable development in Azerbaijan in the near future.

Keywords: Azerbaijan, free economic zones, sustainable development, sustainable
development principles, sustainable development conditions, multiplicative effect of free
economic zones, development prospects of free economic zones.

In modern times, the sustainable development of the country's economy is attracting the attention
of international experts and world specialists. In the last ten years, Azerbaijan has been able to determine
development priorities in a number of non-oil sectors, in addition to the extractive industry. Large
amounts of domestic and foreign investments are being directed to the development of many new
economic sectors in Azerbaijan, including the transport and construction sectors, information and
communication technologies and tourism sectors. A wide network of infrastructure facilities has been
established in all regions of the country and these works are ongoing. Competitive processing enterprises
have been put into operation in many regions. Most of the products of such enterprises are directed not
only to the domestic market, but also to export. Work is underway to rehabilitate and modernize a
number of traditional economic sectors. For example, the enterprises of the non-ferrous metallurgy
industry in the city of Sumgayit have been reconstructed on the basis of modern technologies, and a new
steelmaking complex and aluminum production areas are being created near the city of Ganja. Important
decisions have been made to reconstruct the chemical and petrochemical complex, and in the near future
it is planned to achieve the construction of a number of modern production facilities on the basis of high
technologies. The Sumgayit Technology Park, which specializes in electric power and electrical goods and
equipment and includes about 20 production areas, is in operation. The expansion of this technopark is
among the priority tasks of the coming years. The number of residents operating in the Sumgayit
Chemical Industrial Park has reached 44.

It should be noted that, based on the instructions and decisions of the country's leadership and the
government, State Programs and other important decisions are adopted for the sustainable development
and innovation of individual sectors of the economy, preferential economic regimes are determined,
financial assistance is allocated to necessary sectors, etc. Along with all this, the experience of developed
and currently high-growth countries of the world shows that in order to ensure the sustainable
development of various priority sectors of the national economy and the maintenance of the pace of
economic growth, as well as the application of effective economic tools in real practical areas, thereis a
need to apply more progressive and productive economic tools in addition to existing economic
mechanisms. Many countries of the world have been able to successfully use free economic zones for
these purposes [1]. While studying the experience of free economic zones in countries around the world,
we did not consider it appropriate to provide repeated materials on this subject, since we were familiar
with a group of examples on this subject. In Azerbaijan, the use of free economic zones to accelerate
economic development processes has already taken place in the economic policy of our country [2; 3]. In
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our country, the model of free economic zones of such zones has been accepted as a priority, the
appropriate legislative framework has been prepared, and the priority is to achieve a solution to the
problems of applying such zones to real economic processes [4].

The factors that determine the use of free economic zones in Azerbaijan in increasing the non-oil
sector and especially the export potential can be grouped as follows:

> stimulation of the attraction of large capital and foreign investors, along with the financial
resources allocated by the state to these sectors in order to reconstruct and modernize a number of non-
oil sectors of the country (chemistry and petrochemicals, textiles, instrument-making, etc.);

> In order to ensure the development of rapidly developing information and communication
technologies, military-industrial complex and aerospace sector in Azerbaijan based on more modern and
high technologies, organizing the arrival of famous world companies to our country, as well as ensuring
the direction of national scientific and technical resources to these areas;

> In order to make the entrepreneurship and business environment, which is gaining momentum
in the country from year to year, the importance of forming a more diverse economic environment,
encouraging the introduction of investments and foreign management methods, and creating a network
of separate production areas;

> Ensuring the comprehensive development of Azerbaijan's foreign trade activity in the non-oil
sector, diversifying foreign trade turnover, for this purpose, increasing the interest of local and foreign
entrepreneurs and investors in these areas for the organization of production areas (service areas) for
the production of export-oriented products and the provision of services, and increasing economic activity
in general through free economic zones;

> To more effectively use the country's sufficiently productive labor resources, to form adequate
economic activity areas in accordance with the requirements of the labor market through free economic
zones, to establish a wide network of production and service enterprises, to increase services and trade
turnover, to increase the income of the population, to reduce poverty, to accelerate the solution of socio-
economic problems, to obtain a new economic mechanism, in particular, to provide citizens with jobs,
etc.

In the economic development priorities of the world's free economic zones for the last 30 years,
priority has been given to science-intensive and innovation-oriented areas of activity [5; 6]. We have
already talked about various forms of science-intensive and innovation-oriented free economic zones
with high productivity in many countries [7]. These include technoparks (technopolises) with cluster
functions and rich in innovation elements, which organize the connection of educational and scientific-
research institutions with practical production processes, production-export technical application zones
with a wide network of science and high-tech production areas, high-tech industrial zones and others [8].
In the developed countries of the world, it can be said that mainly science-intensive and innovation-
oriented models of free economic zones are used. Currently, most countries with rapid economic
development use such variants of free economic zones. For example, the results achieved by science-
intensive and high-tech free economic zones in countries such as China, South Korea, Singapore have
attracted the attention of experts from all over the world. Since we have given a number of examples of
these, as well as highly effective technoparks (technopolises) in the USA, Western European countries
and Japan in the previous chapters, we will suffice by noting that they play a significant role in the
economic system of their countries in the modern era [9].

Although a number of works have been carried out in Azerbaijan in recent years to accelerate the
development of science and technology, expand the application of innovations to various sectors of the
country's economy, and effectively organize the work of other designated areas of activity, there are still
many problems in these areas [10]. Thus, the expenditures allocated to science in the country are less
than the real demand, there is a need to determine new priorities in financing and organizing the
processes of applying the results of scientific research to production, there is a serious need to stimulate
the processes of obtaining scientific inventions and achieving scientific discoveries, etc. In addition,
although considerable funds have been allocated to establish a modern structure in the field of
information and communication technologies in the country, and State Programs have been consistently
implemented in this direction, the volume and variety of innovative products in Azerbaijan are quite small
[11]. On the other hand, the processes of creating appropriate production areas capable of organizing
the production and sale of innovative products and ensuring their access to sales markets are slow. There
is a need to apply economic tools with a more diverse and flexible mechanism to accelerate all these
processes and organize the production of high-standard, science-intensive, innovative products. Based on
the conducted research and existing priority areas, the use of free economic zones in the development of
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science-intensive and innovative sectors in Azerbaijan can be explained as follows: science-intensive and
innovation-oriented free economic zones act as a favorable economic environment for organizing
scientific research and their application in production; science-intensive and innovation-oriented free
economic zones, having a certain system of privileges, are able to solve problems related to the
development, preparation and application cycles of high technologies that go through complex
processes,; Since Azerbaijan has a large number of scientific and research institutions with high potential,
as well as the presence of higher education institutions in this field, it is considered appropriate to
organize a complex form of a scientific and technical park with high technology designation, or a science
park, or models of export-production and scientific and technical free economic zones around Baku in
the near future, etc.

In many countries of the world, serious attention has been paid to the development of the tourism
sector over the past 10-20 years. Many countries receive a large amount of income from tourism. In
Turkey, which is a strategic partner and brotherly country of Azerbaijan, tourism is one of the main
priority economic sectors of the country. In neighboring Georgia, consistent measures have been taken
for many years to develop tourism. New ones are being added to the traditional tourism services of this
country. Large-scale tourism projects are being implemented in various regions of Russia, another large
neighboring country. Free economic zone models have begun to be used to organize a wide range of
tourism and recreation services around Lake Baikal, which has unique natural resources. Similar tourism-
recreation free economic zones have been organized in Altai, Stavropol, Krasnodar and other regions of
Russia. Another neighboring country, Turkmenistan, has also launched a large international project in
the form of tourism-recreation free economic zones on the shores of the Caspian Sea. In many Western
European and Asian countries, free economic zones are also being effectively used to develop tourism
and provide tourist services all year round. Again, one cannot fail to mention an example related to
Russia. In the city of Sochi of this country, applications to the institute of free economic zones are
increasing in order to further expand and increase the efficiency of tourism-recreation and tourism-
sanatorium services [12].

It should be noted that in Azerbaijan, tourism has become one of the country's main priority non-
oil sectors [13]. A strategic approach to tourism-related issues has been formed in the economic policy of
the head of state and the government. In addition, serious importance is attached to the construction of
necessary infrastructure facilities in areas favorable for tourism within the framework of regional socio-
economic development programs. High-standard tourism facilities, hotels and campsites are already
being put into operation in a number of western, northern and southern regions of Azerbaijan. High-
standard hotels have been put into operation in cities such as Baku, Ganja, Lankaran, Sheki, Zagatala and
Gabala. The implementation of a large project such as the "Shahdag" winter sports and tourism complex
in Gusar is continuing rapidly. All conditions have been created in the city of Gabala for organizing
international events and cultural forums, etc.

Along with all this, the presence of opportunities for more efficient use of tourism potential in
Azerbaijan attracts attention. There are also many problems in this area. The level of service of most
tourism facilities is low. There are no complex tourism centers capable of serving more tourists at the
same time. Despite the favorable conditions along the Caspian Sea coast of the country, there is a need
to create tourism facilities that fully meet international standards [14]. Many regions that are
ecologically and naturally rich have the potential to build tourism and recreation centers that meet world
standards. Of course, the implementation of all this requires a large amount of investment resources and
capital. On the other hand, considering that tourism and recreation services in our country are mainly
seasonal, it is important to take into account the costs of tourism enterprises and solve the problems of
operating with income. Many countries in the world have managed to partially solve such problems by
introducing free economic zones [15]. The prospects for the application of free economic zone models
for the development of tourism in Azerbaijan and the improvement of the level of services in this field
are attracting attention. The creation of such a zone for the purpose of tourism and recreation services
could provide additional incentives for investors from other countries and companies with sufficient
experience in the field of tourism to come to Azerbaijan and would create conditions for the
diversification of tourism services [16].

The delay in the implementation of free economic zones in real economic processes in Azerbaijan
is due to a number of objective and subjective factors [17]. Even 10-15 years ago, most of the problems
in the implementation of such zones were characterized as objective difficulties [18]. The most
problematic of these was the difficulties in financing measures related to the creation and operation of
such a complex economic mechanism as free economic zones. In recent years, Azerbaijan has gained
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prestige in the region and among the countries of the world as a country with strong financial resources.
Our country even allocates financial assistance and credit resources to other states. Along with this, as
we have seen earlier, the legislative framework of free economic zones in Azerbaijan has been fully
formed, and the necessary laws and regulatory documents have been developed and adopted to organize
the practical activities of such zones [19]. On the other hand, the country's legislative acts have been
harmonized in terms of the provisions arising from the Law on Free Economic Zones, and regulatory
documents and rules have been approved in these areas, including the creation, registration, organization
of such zones, ensuring economic activity, tax and customs regimes. At the same time, the world
experience in free economic zones and other modifications of such zones has been studied extensively,
and the priority areas in which such zones will be applied to the economic system of our country have
been largely determined [20; 21].

After the Great Karabakh Victory, the prospects for the revival of our lands and the rehabilitation
and development of the territories liberated from occupation have come to the fore. These territories
have sufficient underground and surface resources, a large number of ores and non-ores. There are strong
resources here for the development of various economic sectors. In general, these territories - the
Karabakh territory and the adjacent territories - have strong prospects for the development of most
sectors of agriculture, especially agriculture and crop production [22]. At the same time, there are
significant and sufficient resources here for the development of the agro-industrial complex. It is
interesting that 2 new economic regions - the Karabakh and East Zangezur economic regions - have been
organized precisely in the territories liberated from occupation [23]. The economic potential of both
regions is quite high. In Karabakh, as we have already mentioned, there is a potential for the development
of most areas of agriculture and the agrarian sector as a whole. In addition, there are prospects for using
the tourism and recreation potential of Karabakh, especially in the city of Shusha, the creation of
sanatorium complexes and the commissioning of modern hotel brands, and the active attraction of
tourists from all over the world. At the same time, there are wide opportunities for the production of
building materials, especially the prospects for the creation of a building materials production complex
or a building materials cluster in the Agdam region are noteworthy [24].

We believe that it is impossible to ignore the existing light industry potential and its opportunities
in Karabakh. The opportunities for the development of cotton growing here, the high potential for wool
supply, the availability of opportunities for procurement of leather products, and, as we have already
noted, the development of cocoon farming allow us to conclude that it is possible to develop the light
industry in Karabakh in a comprehensive manner, and at the root of this development, of course, through
the creation of free economic zones, for example, the creation of such economic zones in the direction of
the development of light industries promises very great prospects [25]. There are also sufficient resources
in the East Zangezur economic region, and the opportunities for the development of agriculture, its main
directions, livestock breeding and farming, are of greater interest here. In particular, there are very strong
resources for the development of livestock breeding. In the Lachin and Kalbajar regions, it should be
noted the presence of pastures and pastures necessary for the development of livestock breeding, the
presence of pastures, and the abundance of fodder resources. In general, there are prospects for
organizing the production of a large number of livestock products in the meat and dairy sectors, and
creating a network of agro-processing industry enterprises through free economic zones [26; 27].

At the same time, another important issue in the Karabakh and East Zangezur economic regions is
the complex development of transport and logistics infrastructure. This issue is important because in
most countries of the world, free economic zones are created at international airports and at the
intersections of transport hubs, and the goal is to accelerate the intensity and turnover of goods in these
areas and directions, to ensure import and export operations free of bureaucracy, and to carry out the
movement of high technologies, investments, financial resources, and capital more quickly [28; 29; 30].
Diversification of foreign economic relations, further facilitation of import and export operations,
autonomous operation of free economic zones outside of suffocating tax regimes and independent of
bureaucratic customs regimes, the role of free economic zones in accelerating economic development
processes in transport hubs, border zones, promising regions of the country, including the Karabakh and
East Zangezur economic regions, can provide considerable advantages. At the same time, the
organization of free economic zones can create serious grounds for attracting existing resources to
economic and financial circulation, and for the formation of additional resources, gross domestic
product, and additional sources of growth for the socio-economic development of the country.

When talking about the transport-logistics junction, it is impossible not to touch upon the
opportunities of the Zangezur International Transport-Logistics Corridor, which is quite promising. This
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transport corridor is expected to unite the geography of the Turkic world. New opportunities will be
formed in strengthening the mutual integration of the Turkic-speaking states that have been separated
from each other for many years, and at the same time, in the efficient use of the resources available here.
It is no coincidence that among the implemented projects, the creation of the “Araz Valley Economic
Zone” in Jabrayil attracts attention [31]. Currently, the processes of creating high-tech production-
industrial and transport-logistics infrastructure in the revival of the territories liberated from occupation
are accelerating. The main directions of activity of these free economic zones that will operate in the
Jabrayil region are the processing of agricultural products and the production of competitive industrial
products. At the same time, it is planned to form a strong logistics-trade center. After the implementation
of the Zangezur corridor, the potential for strengthening trade-economic relations will be created here
on a larger scale. In particular, thanks to the integration of Turkic-speaking countries, trade and
economic relations in the region will expand and trade turnover will increase significantly.

Through this economic zone, it will be possible to attract international investors and operate here,
actively participate in the economic construction of Karabakh and East Zangezur, make investments, and
bring technologies to this region [32]. On the other hand, 17 transport projects implemented in the
liberated territories will be of great importance, and the presence of 3 international airports among them
will generally provide additional incentives for the very rapid development of that region. Active
organization of free economic zones allows for the development of technologies and the attraction of
more investments. There are favorable conditions for the development and application of innovations in
these zones [33; 34; 35, 36]. Thus, state support mechanisms are applied for investment in similar zones
and tax breaks are determined [37; 38; 39, 40; 41]. On the other hand, free economic zones have a
positive impact on the socio-economic development of the area in which they are located and accelerate
the creation of a network of enterprises [42; 43; 44]. The role of such zones in increasing the
competitiveness of various sectors of the economy, developing and implementing new innovations is
quite high [45; 46; 47]. At the same time, tax and customs privileges applied in free economic zones have
a positive effect on the more efficient operation of enterprises in a market economy, attracting additional
investments and expanding their activities. [4; 49; 50]. In view of the above, the use of various effective
forms of free economic zones can be beneficial in increasing the investment attractiveness of the
territories liberated from occupation, revitalizing devastated areas, solving employment problems of the
population and diversifying their incomes, developing the financial services market, and creating an
infrastructure for financial and credit services [51; 52; 53].

Thus, in the near future, it can be predicted that the influence of free economic zones in ensuring
sustainable development in Azerbaijan will increase:

— Thereis a need for in-depth study of international experience in the effective use of free economic
zones;

— The creation of free economic zones in areas of the economy of Azerbaijan with promising and
strong resource potential can be effective;

— The creation of free economic zones in post-conflict areas will provide additional incentives to
accelerate the processes of revival and strengthen sustainable development there, etc.
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Abstract

The purpose of this report is to analyze the Role of management in Humans Manage Policy
at the modern stage and to search ways for further development. The theoretical and
methodological basis of the research is the relevant publications, as well as Internet Resources,
which reflect the analysis and assessment of the practical experience of Georgia and the European
Union countries.

Theses discuss the importance of power and influence, as well as the leadership mechanism
for management. There are presented the causes of stress. There are identified the positive and
negative aspects of conflict behavior, changes and innovations in innovative organizations at the
modern stage; also, as a conclusion, there are formulated the criteria for their effectiveness.

Keywords: Management, Manager, Innovations, Organization, Power, Influence, Changes.

There is intense competition in the world for highly qualified talents and professionals. Over the
next two decades, filling vacant positions in organizations with new competent Human Resources will
become increasingly problematic in the context of Management development. 34% of companies in the
world are already experiencing a shortage of competent talents. In 2025, this statistic will increase by
35%. This crisis is Global in nature and currently affects 81% of employers in Japan, 71% in Brazil, 50%
in Australia, 49% in the USA, 48% in India and 85% in Georgia.

The main factor in selecting an Innovative Manager is the combination of Leadership qualities with
special knowledge. Preference is given to such character traits as: organizational talent, logical thinking,
purposefulness, perseverance, a high sense of responsibility, efficiency, the ability to make optimal
decisions in difficult situations, punctuality, a friendly attitude towards others and the ability to establish
Business Contacts. A Creative Manager should be distinguished by: non-standardity, unexpectedness, an
Innovative approach when solving professional tasks, trying not only to learn something new, but also to
independently understand the essence of future processes. He needs to be able to transform his activities
in accordance with the situation, to show creative Motivation. That is why modern companies pay due
attention to Leadership Trainings.

It is known that Humans associate power with force and aggression. But power is not necessarily
a sign of power. Power is the ability to influence the behavior of others.

Influence refers to any action of one individual that will lead to changes in the behavior, feelings,
relationships, etc. of another individual.

A person can also influence another person through an idea. Power and influence are the tools
that Managers use to solve specific tasks. If a manager does not have sufficient power to influence
talents, he will obviously not be able to direct them to achieve the goals of the organization. Power is a
necessary condition for the successful functioning of Innovative Organizations, although sometimes it is
used incorrectly.


https://orcid.org/0009-0004-2899-3988

| INTERNATIONAL SCIENTIFIC CONFERENCE. LISBON. PORTUGAL. 22-23.04.2025

The Leadership Mechanism is also of great Importance for Management. Leadership refers to the
ability to influence individuals and groups, ensuring that their efforts are directed towards achieving the
goals of an Innovative Organization. If Managers do not have the ability to Lead properly, they will not
be able to effectively Manage the Organization.

Power and influence manifest themselves in various forms that force people to act in accordance
with the interests of others. The following are used to influence individuals: coercion, encouragement,
traditions, personal authority, etc.

One form of power is government based on the authority of a person, or charismatic power.

Charisma is a power that is based not on logic, but on the strength of a person’s personal qualities
or Leadership skills. Unlike tradition, charismatic influence is completely personal, even when the Em-
ployee and the Leader have never met. At this time, the Talent often imagines that he has a lot in common
with the Leader.

Using the method of persuasion does not mean abandoning other tools of influence. For example,
charisma only contributes to persuasion, tradition and encouragement strengthen the power of
persuasion, increasing faith in the Manager. The power of persuasion increases significantly when the
Manager can force the Employee, but he avoids him and tries to convince him of the necessity of this or
that action. If the Manager does not achieve the desired goal with persuasion, he resorts to other means
of influence.

One of the methods of influence is to attract Talents to participate in Management. This method
is used when the Motivating Factors of Employees are: Power, Competence, Success and Self-expression.

The results of one of the studies confirmed the effectiveness of talent participation in the decision-
making process. When employees of a garment factory were given the right to participate in discussing
the expected changes, their resistance to change was significantly reduced, and labor productivity
increased. However, the participation of Human Resources in the decision-making process is not always
effective. This applies to those talents who do not like uncertainty, are not independent and prefer
situations that are controlled by managers.

Human Resources Management in Innovative Organizations is based on the breakdown of old
paradigms, which gives rise to stressful situations, contradictory situations and negative psychological
and social reactions on the part of individual people. In such conditions, conflict is common - a clash of
opposing tendencies, both in the psyche of an individual and in people's relationships, which is due to
their different views, positions, and interests regarding various problems. An unfamiliar situation can
cause different reactions, including panic and strong tension.

The following factors can play a large role in reducing stress: the manager's proper assessment of
the abilities and dedication of employees, taking their opinions into account, encouraging worthy talents,
distributing Human Resources and others. In the case of proper management of stressful situations, the
results of the employees’ work and the effectiveness of the entire organization's activities in general
increase significantly. The task of managers is to determine in the control process what and how to
evaluate. If it is envisaged that talents will receive a reward for performing planned tasks, then the
planned norms should correspond as much as possible to the nature of the work and its magnitude should
be precisely and clearly defined so that both managers and employees can determine whether the work
they have performed corresponds to the established norms. Maintaining a healthy diet, physical exercise
and maintaining overall balance can play a positive role in reducing stress.

Conclusion

The first reaction of most people to innovations is misunderstanding and non-acceptance of
novelty, which is followed by a stage of gradual adaptation to the idea. Sometimes, complete non-
acceptance, strong resistance and even disruption of processes are possible. In order to self-preservation
and maintain the past situation, negative psychological reactions may also appear, which develop against
the background of stresses and conflicts. Conflict behaviors sharply exacerbate the emotional
background of the process, and emotions, in turn, stimulate conflict behaviors. At the same time, conflict
also has a positive side: during conflict behaviors, the parties confront existing realities, which correct
their initial a priori imaginary images. As a result, the parties more adequately assess the existing
situation, which, in turn, contributes to the resolution of the conflict. Perception, individuality and needs
influence resistance to change. People often perceive change as a threat, thinking that they may not be
able to master new skills and lose their jobs.
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Abstract
In the modern economic environment, the significance of financial control and audit is in-
creasing. The purpose of this research is to examine contemporary changes in financial control and
audit, assessing their impact on transparency, accountability, and efficiency. A key focus is on ex-
ploring the influence of technology (artificial intelligence, automated systems, blockchain, etc.) in
this field, as well as the application of international standards.The research employs comparative
analysis and statistical methods. The legal framework of financial control and audit, their compli-
ance with international standards, and technological applications have been analyzed. In the con-
text of Azerbaijan, the activities of institutions such as the State Financial Control Service, the
Chamber of Auditors, and the Accounts Chamber have been studied.The application of interna-
tional standards (IFRS and ISA) positively impacts the development of audit and financial control
in Azerbaijan. Artificial intelligence and automated audit systems help minimize human errors and
prevent fraud.Although there has been progress in financial control and audit in Azerbaijan, chal-
lenges remain in terms of personnel training and adaptation to new technologies.This research
particularly emphasizes the role of modern technologies in financial control and audit, proposing
new approaches for Azerbaijan based on international best practices. Additionally, it provides an
in-depth analysis of the digital transformation of audit and financial control, identifying strategic
directions for the future development of the sector.
Xlilase
Miasir igtisadi seraitde maliyye nezarati ve auditin ehemiyyati getdikce artir. Bu
tadgiqatin megsedi maliyys nazarati ve audit sahasinde mdasir deyisiklikleri arasdirmag, onlarin
saffaflig, hesabatliiq ve effektivliye tasirini giymatleondirmakdir. Xisusile, texnologiyanin (stini
intellekt, avtomatlasdirilmis sistemler, blokceyn ve s.) bu sahaye tasirini, hemginin beynalxalg
standartlarin tatbigini dyrenmak asas hadeflardendir. Tedqigat ¢arcivesinds miqayissli tehlil ve
statistik analiz metodlarindan istifade olunmusdur. Maliyye nezareti ve auditin hiquqgi bazasi,
beynalxalg standartlarla uygunlugu ve texnoloji tatbigleri tahlil edilmisdir. Azerbaycan
kontekstinds ise Dovlat Maliyye Nezarati Xidmati, Auditorlar Palatasi ve Hesablama Palatasi kimi
qurumlarin fealiyyati arasdirilmisdir.Beynalxalg standartlarin (IFRS ve ISA) tetbigi Azarbaycanda
audit va maliyye nazaratinin inkisafina mdsbat tesir géstarir.Sini intellekt vo avtomatlasdirilmis
audit sistemleri bu sahade insan sehvlerini minimuma endirir ve saxtakarligin qarsisini almaga
kémak edir. Azarbaycanda maliyye nezareti ve audit sahasinds inkisaf olsa da, kadr hazirligi ve
texnologiyalara uygunlasma sahasinds problemlar qalmaqdadir. Bu tadgigat, maliyys nezarati ve
audit sahasinds mdasir texnologiyalarin rolunu xisusi vurgulayaraq, Azarbaycan (gtin beynalxalg
tacriibaye asaslanan yeni yanasmalar teklif edir. Bundan slave, tedqgigat audit ve maliyye
nazaratinin reqgamsal transformasiyasini derinlikle tehlil ederak, sahanin galecak inkisafina dair
strateji istiqamatlori misyyanlesdirir.
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AHHOMauus

B coBpemeHHbIX 3KOHOMUYECKUX YC/I0BUSIX 3HAYeHue pUHaHCOBO20 KOHMPOJIS U ayouma
HeYK/IOHHO Bo3pacmaem. Llesib 0aHHO20 UCCIe00BAHUSI — U3YYUMb COBPEMEHHbIE U3MEeHeHUs B
cgepe puHaHCcoBO20 KOHMPOIA U ayouma, oUueHUms UX B/USHUE HA NPO3pa4YHOCMb, NOOOMYem-
Hocmb U 3¢ppekmusBHocmb. Ocoboe BHUMAaHUe yoensemcs B/IUSHUKO mexHoio2ull (UCKYcCcmBeH-
HbIU UHMesI/IeKm, dBmMoMamu3upoBaHHbIe cucmemsl, 610K4elH u 0p.) Ha smy cgepy, a Mmakxice
NPUMEHEeHU MexOyHAapOOHbIX CMAHOAPMOB.B pamKax ucciedoBaHuss UCN0/ib308aHbI Memook!
CPABHUMEIbHO20 AHAIU3A U CMAMUCMUYECK0o20 UCCIe00BAHUS. bbiiu NpOaHaIU3upOBAHbI NPABO-
Bas 6asa ¢pUHaHCoBO20 KOHMPOJIS U Ayoumd, UX COOMBemMCcmBUe MexOYHapoOHbIM CMAaHAapmam
U MexHosio2udeckue nNpuIoxeHus. B koHmekcme AzepbalioxcaHa usy4eHa 0esmesibHOCMb MAaxKux
opearHuzayudl, Kak Cyxba 20cyoapcmBeHHo20 pUHAHCOBO20 KOHMpPOoJS, [lanama ayoumopos u
CyemHas nasama.llpumeHeHue mMex0yHapooHbIX cmaHoapmos (IFRS u ISA) oka3zbiBaem Nnoaoxu-
meJibHoe BJIUSHUEe HA passumue ayouma u GuUHaHCoB020 KOHMPOJS B8 AsepbaloxaHe. VcKyc-
CMBEeHHbIU UHMesIIeKm U dBmoMamu3upoBaHHble cucmembl ayouma nomMo2arom MUHUMU3UPO-
Bamb YesioBeyeckue owubKu u npedomspauiams MoweHHUYecmso.HecMomps Ha Nnpozpecc 8 0b-
J1acmu pUHAHCoB020 KOHMPOIA U ayouma 8 A3epbalioxaHe, ocmaromcs npobsiemsbl, CBS3AHHbIE C
nodzomosKol Kaopos u adanmauuel K HoBbIM mexHoa02UusM.[JaHHoe uccaedosaHue ocobo noo-
yepKuBaem poJib COBPEMeHHbIX MexHo102ull B cihepe pUHAHCOBO20 KOHMPOJIS U ayouma, npedsia-
2as1 Hosble N00X00b! 019 A3epbalioxaHa Ha 0CHoBe Mex0yHAPOOHO20 onbiMa. KpomMe moao, 8 Uc-
c1edosaHuU NpoBoouMcs 21yboKul aHaau3 yugposol mpaHcpopmayuu ayouma u puHaHco8020
KOHMPOJIs, @ Makxe onpedesistomcs Cmpameudeckue HanpasaeHuss byoyue2o passumusi om-
pacsu.

Keywords:Financial control, audit, international standards, digital transformation, risk man-
agement.

Acar sozlar:Maliyye nazareti, audit, beynalxalq standartlar, reqgamsal transformasiya,
risklarin idare olunmasi

Knroyesble c108a:OuHaHcoBbIl KOHMPOsb, ayoum, MexodyHapooHblie cmaHAapmsl, Yugpo-
BAs MPAHCGHOPMAyUs, ynpasseHue puckamu.

Giris

Maliyye nezareti musssissnin maliyye vesaitlerinin dlizgin idare olunmasini temin etmek
magsadi dasiyan mihim  funksiyadir.9sas magsadleri bunlardir:Maliyye intizaminin  tamin
edilmesi,Blidce qaydalarina riayat olunmasi,Resurslarin ssmaraliliyiXarclerin optimallasdirilmasi ve
galirlarin artirilmasi,Korrupsiyanin garsisinin alinmasi,Maliyye saxtakarliglarinin askarlanmasi.Risklarin
idare olunmasi-Potensial maliyys itkilerinin qarsisinin alinmasi. Audit iss maliyye hesabatlarinin
daqiqliyini ve obyektivliyini yoxlamagla, maraqli tereflerin maliyye veziyyetine dair etibarli malumat
almasina imkan yaradir maliyye hesabatlarinin ve emaliyyatlarin misteqil sekilde yoxlayir. 3sas meqgsed
taskilatin maliyys fealiyyatinin diizglinliyini ve ganunvericiliye uygunlugunu tasdiqle makdir.

Audit Noévieri:Daxili Audit-Sirket daxilinde hayata kecirilirresas meqgsed daxili proseslarin
optimallasdirilmasidir.Xarici  Audit-Misteqil  teskilatlar  terefinden  hayata  kecirilir,maliyye
hesabatlarinin diizglnliyind yoxlayir.

Son illerds maliyye nezareti ve audit sahasinds texnologiyanin tasiri @hamiyyatli olmusdur.
Blokgeyn, siini intellekt ve malumat analitikasi kimi texnologiyalar bu sahade seffafligi ve effektivliyi
artirmisdir. Bu alstler sayasinde audit yoxlamalari daha stiretli ve degiq aparilir,riskler dahaswvelcadan
mdayyan olunur. Avtomatlasdirilmis Nezarat Sistemleri:ERP sistemlari (Enterprise Resource Planning)-
Misssisalera maliyye eamaliyyatlarini avtomatlasdirmada ve melumatlarin real vaxtda izlenilmasine
imkan yaradir.Real vaxtda monitoring alstleri-Maliyye amaeliyyatlarinda har hansi uygunsuzluglari
darhal askarlayir ve xebardarlig edir.Blok¢eyn Texnologiyasi-blokceyn —vasitesile  maliyye
amaliyyatlarinin deyismeaz ve ssffaf qeydiyyati aparilir,saxtakarliq ve melumat manipulyasiyasinin
qarsisini alir,teraflor arasinda etimadi artirir.

Risklorin Prognozlasdirilmas: ve Idare Olunmasi-Siini intellekt vo masin éyrenmasi vasitesile
potensial risklari svwelcadan misyyan etmak mimkindir,malumat analitikasi garar gabul etme
prosesini takmillasdirir.

Auditi Inkisaf etdiren Miiasir Texnologiyalar
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a)Stini Intellekt(Al) Stini intellekt texnologiyalari mdiasir audit sistemlarinin inkisafinda mdihdim rol
oynayir. Bu texnologiya, insan beyni kimi disiinmek ve garar gabul etmak qabiliyyatine malik program
teminatlariniehate edir. Audit sahasinds Al-nin tatbiqi ile malumatlarin daha derin te hlili mimkdiin olur.
onanavi dsullarla glinlarle davam edan tehlillari siini intellekt saniyalerarzinds hayata kecirs bilir.

Birinci marhaleds Al esasen malumat analitikas: sahasinds tatbiq olunur. Audit zamani béylik
hacmli maliyye malumatlar sistema daxil edilir ve Al bu melumatlar arasinda alagsleri, nimunaleri ve
anomaliyalari avtomatik olaraq tehlil edir. Bu, auditorun insan kimi gozle qacirdigi detallari (ize
¢ixarmaga imkan verir.

Digar tersfdan, Al-nin saxtakarligin askarlanmasi istigamatinde tatbiqi de genistonmakdadir. Al
algoritmlari geyri-adi eamaliyyat nidmunalerini, hesabatlarda olan ziddiyyetleri ve potensial maliyye
saxtakarliglarini yikssk deqiglikle mieyyan edir. Bu da miassisanin risklers garsi daha cevik midaxile
etmasini temin edir.

Bundan alave, prognozlasdirici analitika imkanlari vasitasile Al, ke¢cmis ve hazirki maliyye
gostaricilerini analiz edsrek, galecekds yaranmasi ehtimal olunan maliyye ¢atinliklerini evvelcaden
xabar vere bilir. Bu ise auditin sadace yoxlayici deyil, eyni zamanda gabaqlayici funksiyasini da én plana
cIxarir.

b)RPA(Robotik Proses Avtomatlasdirilmasi)RPA, yani Robotik Proses Avtomatlasdirilmasi, audit
sahasinde tekrarlanan ve standart islerin avtomatlasdirilmasini temin edan texnologiyadir. Bu
texnologiya insan terefinden yerine yetiriton, lakin deyismez qaydalara esaslanan fealiyyatleri
programlasdirilmis robotlarin 6hdssina verir.

Audit zamani tez-tez tekrarlanan tapsiriglar — masalan, ssnadlarin yoxlanmasi, malumatlarin
sistema daxil edilmasi, uygunluqg yoxlamalari ve ilkin analizler — RPA vasitasile avtomatik olarag hayata
kecirile biler. Bu da insan resurslarina olan ehtiyaci azaldir ve isin deqiqliyini artirir.

Eyni zamanda, RPA audit hesabatlarinin hazirlanmasinda da istifade olunur. oweller alle
toplanmali ve formatlasdiriimalr olan malumatlar indi avtomatik olaraq birlesdirilir, kateqoriyalasdirilir
ve hesabat halina salinir. Bu yanasma auditorlara vaxt ve resurs baximindan ciddi dstdinlikler verir, ¢inki
proses daha stiretli ve sehvsiz yerina yetirilir.

¢)Malumat Tehliikasizliyi Texnologiyalari Audit fealiyyetinde mealumatlarin qorunmasi oldugca
énemlidir. Clnki auditorlar sllerinde olan maliyye malumatlarinin maxfiliyini va bltévliyind tamin
etmalidirler. Melumat te hliikesizliyi texnologiyalari bu baximdan helledici rol oynayir.

9n vacib texnologiyalardan biri kiberta hliikasizlik tadbirleridir. Audit proseslerinds istifade edilon
sistemler kenar midaxilelers ve siber hiicumlara garsi davamli olmalidir. Bunun dg¢in firewall, antivirus
sistemlari, coxsaviyyali autentifikasiya ve digar gqoruma Usullarindan istifads olunur. Bu tedbirler
maliyye malumatlarinin gqorunmasi ve melumat itkisi risklerinin azaldilmasi baximindan hayati
ahamiyyat dasiyir.

Bundan alave, sifrlema texnologiyalari da mihim yer tutur. Audit zamani étirdilen ve saxlanilan
malumatlarin yalniz icazeli sexsler tarefindan oxuna bilmasi lclin bu malumatlar xdsusi alqoritmlarle
sifrlonir. Belalikls, lclincli sexslarin malumatlara ¢ixis imkanlari mehdudlasdirilir, bu da ssffaf ve etibarli
audit mahitinin formalasmasina kémek edir.

d)Audit Softverleri (Program Teminatlar)) Audit softverleri, yeni audite xdsusi program
teminatlari, auditorlarin glindslik isini daha semarali ve sistemli sekilde aparmalarina imkan verir. Bu
programlar muxtalif melumat bazalari ile integrasiya olunaraq melumatlarin analizini ve hesabatlarin
tartibini asanlasdirir.Masalen, IDEA ve ACL kimi programlar béylik hecmli melumatlarin tahlili ve statis-
tik emali tcdn hazirlanmisdir. Bu programlar vasitasile auditorlar mixtalif menbalarden galen melu-
matlari rahatligla bir araya gstirib, coxsayli yoxlamalar apararaq naticaler ¢ixara bilirler.

Digsr tersfdan, CaseWare kimi program teminatlari ise daha ¢ox avtomatlasdirilmis audit yoxla-
malari Ucln nazerds tutulmusdur. Bu program vasitasile audit senadlerinin yaradilmasi, tahlili
saxlanmasi ve paylasilmasi ¢cox daha asan sekilde bas verir. Auditorlar bu platformada hem emakdasliq
eds, ham ds beynalxalq standartlara uygun hesabatlar hazirlaya bilirler.

Miiasir Texnologiyalarin Tetbiginin Ustiinliikleri Yeni texnologiyalarin audita inteqrasiyasi, heam
effektiviiyin artirilmasi, ham do emaliyyatlarin ssffafliginin giiclendirilmasi baximindan bir ¢ox Us-
tinlikler taqdim edir.

Birinci névbade, texnologiyalarin tatbiqi deqiqliyi ve effektivliyi ehamiyystli dereceds yikssldir.
Avtomatlasdirilmis sistemlar insan sehvlarini minimuma endirir, neticeds audit naticaleri daha obyektiv
olur.
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Ikinci olaraq, vaxta genastalds edilir. Siini intellekt vo RPA texnologiyalari sayasinds takrarlanan
istar tez vo ardicil sekilde yerina yetirilir, bu iss auditorlara daha vacib ve analitik tapsiriglara
fokuslanmaq imkani yaradir.

Bundan slave, texnologiyalar emaliyyatlarda real vaxtda nszarat imkanini temin edir. Yani,
mdsassisaler maliyye amaliyyatlarini birbasa olaraq izleye ve qeyri-adi veziyyatlers vaxtinda midaxile
eds bilirlor.

Nehayat, texnologiyalar saffafligi ve ictimai inami artirir. Avtomatlasdirilmis hesabatlarin teqdim
etdiyi obyektiv naticalar, miassiselarin ve auditorlarin etibarliligini artirir, bu da ham investorlar, hem
ds ictimaiyyat lclin @hamiyystli mesaj verir.

PROBLEMLOR \® CAGIRISLAR

Miasir texnologiyalarin audit ve maliyye nazaratina inteqrasiyasi ile bir cox Ustinlikler alds
olunsa da, bu prosesls bagli miisyyan catinliklar ve risklar de meydana ¢ixir. Texnoloji inkisaflarin tetbiqi
ham taskilati, hem de hiquqgi baximdan bir sira ¢agirislari 6z ile gatirir.

Kibertahliikesizlik Risklari:Regemsal platformalarin genis istifadesi, maliyye malumatlarinin
tahliikesizliyini birbasa giindems gatirir. Xisusile bulud esasli sistemlar ve uzagdan idare olunan
texnologiyalar vasitesile hayata keciriton emaliyyatlar naticesinds, melumatlarin icazesiz alds olun-
masi, dayisdirilmasi ve ya yayilmasi kimi riskler artir. Haker hidcumlari, fising (phishing) ve zererli
program taminatlari vasitesile maliyye ve audit sistemlarine miidaxils riski taskil edir. Buna gére ds,
kibertahliikesizlik tadbirleri yalniz texniki deyil, ham da strateji ssviyyads planlasdirilmali ve davamli
sekilde yenilenmalidir.

Insan Resurslarinin Yeni Texnologiyalara Adaptasiyasi: Yeni texnoloji hallarin udurla tatbigi diciin
isci heyatinin bu sistemlare uygunlasmasi asas sertdir. Bunun lclin emekdaslara mitemadi telimlar
kecirilmali, onlarin bilik ve bacariglari artirilmalidir. 9ks halda, yeni texnologiyalarin ssmarali istifadesi
mimkdin olmaya biler. Insan resurslarinin deyisean regemsal teleblore adaptasiya olunmamasi
mdiassisalerds texnologiyalarin tatbigini lengids ve alave xarclare sebab ola bilar.

Normativ-Hiquqgi Tenzimlemea ve Uygunluq: Yeni texnologiyalarin tetbigi hem yerli, ham da
beynalxalg hiquqi ¢carciveye uygunlasdiriimalidir. Regemsal hallerin istifadesi zamani melumatlarin
idare olunmasi, meaxfiliyin qorunmasi ve malumat 6tirmalerinin ganunvericiliye uygunlugu mdhim
ahamiyyat kesb edir. Bu baximdan, hiiqugi bazanin miitemadi olaraq yenilenmasi ve texnoloji yeniliklere
adekvat cavab vers bilmasi talab olunur.

Beynalxalqg Standartlarin Rolu-Qloballasan igtisadiyyat seraitinde maliyye nezarsti ve audit
fealiyyatinin effektiv ve seffaf sekilde hayata kegirilmasi Ugcln beynalxalg standartlarin rolu
danilmazdir. Bu standartlar, mixtslif élkelarde fealiyyat gdsteren taskilatlarin maliyye hesabatlarinin
oxsar formatda taqdim olunmasini, audit yoxlamalarinin ise vahid metodologiya asasinda aparilmasini
temin edir.Seffafliq: Beynalxalg standartlar maliyye melumatlarinin a¢iqg ve basa disilen sekilds
taqdim edilmasini tasviq edir. Bu, ham auditorlar, ham investorlar, hem de diger maraqli tersfler d¢ciin
hesabatlarin analizini asanlasdirir. Hesabatlarin har kese eyni saviyyads anlasilan formatda olmasi,
garar gabuletmads sehvlerin azalmasina ve daha obyektiv yanasmalara sebeb olur.Miigayise edile
bilanlik: Miixtslif dlkelards fealiyyat géstaran sirketlerin hesabatlarinin oxsar prinsiplerle hazirlanmasi,
onlarin maliyye gdstaricilerinin bir-biri ile mdqgayisasini mimkdin edir. Bu, xdsusile qlobal ssrmaye ba-
zarlarinda fealiyyst géstaran investorlar (gctin mihim ahamiyyat dasiyir. Belalikls, har hansi bir sirkstin
maliyye durumu digar 6lkedeki oxsar miassise ile miqayise edils bilir.Hesabatliliq ve Etibarliliq: Beyna[x-
alg standartlar misssiselarin fealiyyatlarini daha seffaf ve hesabatli etmaye komak edir. Hesabatliliq
yalniz dovlet organlari qarsisinda deyil, ham de ictimaiyyat ve investorlar garsisinda masuliyyat
demakdir. Eyni zamanda, bu standartlar vasitssile teqdim edilen maliyye malumatlari daha obyektiv ve
daqiq olur.a) IFRS — Beynalxalq Maliyye Hesabat: Standartlari

IFRS-International Financial Reporting Standards, yeni Beynalxalg Maliyye Hesabati Standartlari,
dinyanin aksar dlkelerinds tetbiqg olunan maliyye hesabati ¢arcivesini tayin edir. Bu standartlar,
muxtalif cografiyalarda fealiyyat gosteran sirketlerin eyni hesabatlasdirma prinsipleri ile islemasini
temin edir.

Bu standartlarin esas megsadi — mdiassisalerin maliyye melumatlarinin etibarli, ssffaf ve
mdqayise edile bilen formada teqdim olunmasini temin etmakdir. IFRS esasan asagidaki sahaleriahate
edir:

e Aktivlarin ve 6hdaliklarin deyerlendirilmasi

e Galir ve xarclerin taninmasi prinsipleri

e Maliyye axinlarinin ve likvidliyin hesabati
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e Konsolide olunmus hesabatlarin tartibi

Bu standartlarin tetbiqgi, investorlar (clin daha deqiq melumat alde etmek ve riskleri
giymatlendirmak baximindan oldugca vacibdir.

B) ISA — BEYNSLXALQ AUDIT STANDARTLARI

ISA — International Standards on Auditing, yani Beynalxalqg Audit Standartlari, audit prosesinin
keyfiyyatini yikseltmak ve obyektivliyi temin etmek magsadile hazirlanmis normativ ¢arcivedir. Bu
standartlar auditorlara auditin planlasdirilmasi, icrasi ve naticelerinin giymatlondirilmasi prosesinde
baladcilik edir.

osas istigameatleri asagidakilardir:

e Maliyye hesabatlarindaki risklerin giymatlondirilmasi

e Msssisanin daxili nezaret sisteminin tahlili

e Audit siibutlarinin toplanmasi ve tahlili

e Audit hesabatinin hazirlanmasi ve reyin verilmasi

ISA-nin tatbigi naticesinde audit prosesinin obyektivliyi ve seffafligi artir, maliyye hesabatlarinin
etibarliligi daha da méhkemlanir.

C) COSO CBRCIVOSI

COSO (Committee of Sponsoring Organizations of the Treadway Commission) ¢arcivasi risklarin
idars olunmasi ve daxili nezaratin taskili iictin genis istifads olunan beynalxalg platformadir. Bu ¢arcive
mdiassisalers 6z faaliyyatlarini sistemli sekilde tahlil etmak ve potensial risklere qarsi adekvat cavab
vermak imkani yaradir.

osas prinsiplerine asagidakilar daxildir:

e Risklarin taninmasi va giymatlandirilmasi

e Nozarat fealiyyatlorinin miayyenlesdirilmasi ve icrasi

e Malumat ve kommunikasiyanin effektivliyi

e Monitoring ve davamli tekmillesma

COSO carcivasinin magsadi taskilatlarin fealiyyatindeki zaif néqtaleri askarlamaq ve proaktiv
nazarat mexanizmlari qurmaqdir.

D) OECD SOFFAFLIQ V© HESABATLILIQ STANDARTLARI

OECD (Organisation for Economic Co-operation and Development) tarafinden hazirlanan ssffafliq
ve hesabatliliq standartlari, esasen dévlet maliyyasinin ve ictimai vasaitlerin dizglin idare olunmasina
yonalmisdir. Bu standartlar dévlet qurumlarinin fealiyystinds seffafligi artirmaq ve vetendaslara qarsi
masuliyyst hissini gliclendirmak magsadi dasiyir.

Bu prinsipler dévlet blidcasinin hazirlanmasi, xarclenmasi ve hesabatlandiriimasi marhalelarinds
saffafligin tamin olunmasina ve korrupsiya risklerinin azaldilmasina xidmat edir. Eyni zamanda 6zel
sektor da bu prinsiplerden faydalanaraq etimad ve reputasiya qazanir.

BEYNSLXALQ STANDARTLARIN TS TBIQININ USTUNLUKLORI:

Beynalxalg maliyye ve audit standartlarinin tetbigi misssisaler lg¢lin bir sira mihim strateji ls-
tinlikler teqdim edir. Bu standartlar yalniz texniki taleblerle mehdudlasmayaraq, hem¢inin korporativ
idareetmanin keyfiyyatini artirmaq, maraqli tereflerle minasibatleri méhkemlendirmak ve global inte-
qgrasiyani stratlendirmek baximindan ehamiyyatli rol oynayir.

Qlobal integrasiya Imkanlari: Beyna(xalg standartlarin tatbigi, yerli miiessiselorin global igtisadi
sistema daha rahat daxil olmasina serait yaradir. Misssiseler maliyye hesabatlarini universal qaydalara
asasan hazirlamaqla beynalxalg bazarlarda faaliyyat gésteran investorlar, tarefdaslar ve kredit teski-
latlari lcdn daha anlasilan ve gabul edilon format taqdim etmis olurlar. Bu iss ham ixrac potensialini
genislendirir, ham de xarici investisiya calbetma imkanlarini artirir.

Investorlarin Giiveninin Artmasi: Maliyye hesabatlarinin standartlasdiriimasi ve saffaf sekilde
taqdim olunmasi potensial investorlar (¢ciin daha etibarli garar verma mdhiti formalasdirir. Slds olunan
maliyye melumatlarinin keyfiyyatli ve miqayise oluna bilen olmasi, risk analizinin daha deqiq aparil-
masina ve ddzglin investisiya gararlarinin verilmasine imkan yaradir. Bu, xdsusile korporativ seviyyads
uzunmddds tli maliyye sabitliyi diciin @ hamiyyatlidir.

Auditor Xidmea tlarinin Keyfiyyatinin Yiiksalmasi: Beynalxalqg audit standartlarina esaslanan yoxla-
malar daha sistemli, obyektiv va riske asaslanan yanasmalarla aparilir. Bu ise auditin naticaloerinin eti-
barliligini ve gabulolunma seviyyasini ylikssldir. Neticeds, hem mdassisanin daxilinde garar gebul eden
menecerlar, ham de kenar maraqli tersfler bu naticelere asaslanaraqg daha dlizgiin strategiyalar
mdiayyan eds bilirler.
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Risklarin idareolunmasinin Tekmillasdirilmasi: Beynalxalg standartlar ¢arcivesinde aparilan
maliyye nazarati ve audit, risklerin yalniz misyyan edilmasini deyil, ham de onlarin tahlili, prior-
itetlosdirilmasi ve idare olunmasi proseslarini optimallasdirir. Bu da mdiassisalerin maliyya sabitliyini
qoruyaraq potensial itkilarin garsisini almaqgda mdhdm rol oynayir.

Miasir Dévrds Problemlar ve Cadirislar:Texnoloji transformasiyanin stratlendiyi mdasir dovrde
maliyye nezareti ve audit sistemlari garsisinda bir sira aktual problemler ve ¢agirislar meydana ¢ixir. Bu
catinlikler asasen insan faktoru, texnoloji riskler ve normativ-hiqugi uygunlug mesalaleri ile
alagadardir.

Insan Resurslarinin Adaptasiya Problemlari: Yeni texnologiyalarin tatbiqi ile yanasi, @nenavi audit
ve maliyye nazarstiile masgul olan kadrlarin bu dayisikliklerse uygunlasmasi zeruri olur. dmekdaslar tez-
tez dayisen regemsal sistemlare ve program teminatlarina adekvat reaksiya vermakde ¢atinlik cake
bilerler. Bu ise talim programlarinin genislendirilmasini, reqamsal savadliigin artirilmasini ve
texnologiyayaasaslanan yeni is madaniyyatinin formalasdirilmasini teleb edir.

Kibertahliikasizlik v Malumat Qorunmasi: Regemsal sistemlarin genis tatbigi eyni zamanda
malumatlarin tehliikesizliyi ile bagli ciddi narahatlqlari giindema gatirir. Malumatlarin sizmasi, manip-
ulyasiyasi ve ya icazesiz alds edilmasi hem mdiassisanin reputasiyasina zerbs vura biler, hem de hiiquqi
ve maliyye baximindan itkilerle neticelona biler. Bu sebabden kibertehliikesizlik siyasetlori taskilat
saviyyasinds prioritet istigamatlerden biri olmali ve daim yenilenan texnologiyalarla uygun-
lasdirilmalidir.

Hiqugi ve Normativ Uygunlug Masalalari: Texnologiyanin tetbiqi ite bagli olan digar vacib ¢adiris
isa yeni sistemlarin milli ve beynalxalq hiiqugi ¢arciveye uygunlasdirilmasidir. Maliyye mealumatlarinin
qgorunmasi, malumat étlirmalerinin tahlikesizliyi ve audit naticalerinin etibarliligr ile bagli hiquqi
taloblar daim dayisdiyi (iclin taskilatlar bu dayisikliklere cevik sakilde uygunlasmalidir.

Azarbaycan Konteksti:Azarbaycan Respublikasinda maliyye nezareti ve audit sahasinde son iller
arzinde nezaracarpacaq islahatlar hayata kecirilmisdir. Bu sahanin ham hlquqgi, ham ds texnoloji
asaslarinin giclendirilmasi istigamatinde ciddi addimlar atilmisdir ki, bu da élkeds saffafliq, hesabatliliq
ve idareetma keyfiyyatinin artirilmasina xidmat edir.

“Audit Fealiyyati Hagqinda” Qanun: Azerbaycanda audit fealiyystinin hiquqgi esaslarini misyyen
edan asas sanad mahz bu ganundur. Burada auditorlarin hiiqug ve vazifeleri, audit yoxlamalarinin prin-
sipleri, pess etikasi vo standartlara uygunluqg talebleri atrafli sekilde ks etdirilmisdir. Bu ganun va-
sitasile dlkeds audit xidmatlerinin keyfiyyatine nezaret tamin edilir.

Azarbaycan Respublikasinin Hesablama Palatasi: Dévistin ali audit organi olan Hesablama Pal-
atasi, bidce vasaitlarinin ssmarali istifadesine nazarat edir, déviet misssisalerinin maliyye fealiyyati
Uzarinds audit hayata kecirir ve dévlet sektorunda seffafliq seviyyasini artirmaq lg¢din strateji fealiyyat
géstarir. Palatanin fealiyyati hem milli ganunvericiliys, hem de beynalxalq standartlara esaslanir.

Soffaflig v Hesabatliliq Tesabblislari: Son illerde heam dévlet, ham de 6zal sektorda seffafliq
saviyyasinin artirilmasi magsadile bir sira beynalxalqg tessbblislere qosulma mdsahids olunur. Xisusile
“Aciq Hokumat Terefdasligi” (OGP), korrupsiyaya garsi mibarize strategiyalari ve elektron hokumet
helleri vasitasile maliyye melumatlarinin ictimaiyyate a¢iq ve nezarat olunan formada taqdim edilmasi
magsad qoyulmusdur.

GO LD (OK PERSPEKTIVLOR

Dinya (zre oldugu kimi, Azarbaycanda da maliyye nezareti ve audit sistemlarinin galecek inkisafi
daha cox regemsallasma, avtomatlasdirma ve siini intellekt texnologiyalarinin tatbiqgi ile bagli olacaqdir.
Bu texnoloji tendensiyalar audit proseslarinin siiretlenmasine, daha obyektiv ve riske esaslanan
yanasmalarin formalasmasina serait yaradacaqdir.

Siini intellekt vo Prognozlasdirici Analitika: Audit ve maliyye nazarstindes siini intellektin tatbigi,
daha strstli ve derin tahlil aparmagq, riskleri avtomatik mdisyyanlasdirmek ve gelacakds bas vers
bilecek maliyya problemlarini awelcaden prognozlasdirmaq dcln yeni imkanlar acacaqdir. Bu
texnologiyalar auditorlarin yalniz texniki yox, strateji meslehsat¢i funksiyasini da yerine yetirmasine
sarait yaradacagq.

Real Vaxtda Monitoring ve Hesabatliliq: Galecekds audit yoxlamalari artiq yalniz geriye doniik
deyil, real vaxtda nezaret ve tahlilimkanlariesasinda hayata kecirilocak. Bu ise muiassisalorin daha cevik
geararlar vermasine ve riskleri vaxtinda idare etmasine kmak edacak.

Texnoloji Infrastrukturun Tekmillasdirilmasi: Azerbaycanin iqtisadi strategiyasinda regemsal
iqtisadiyyatin inkisafi prioritet kimi misyyan olunmusdur. Bu ¢arciveds, maliyye nazarsti ve audit
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sistemlarinin avtomatlasdirilmis platformalar Gzarinden idare olunmasi (cin mdasir texnoloji infra-
strukturun yaradilmasi vacib hesab olunur.

Neatica

Maliyyes nazarati misssisanin maliyye vesaitlerini dizgin idare etmayi temin edir ve asas
magqgsadleri arasinda maliyye intizaminin qorunmasi, resurslarin ssmearali istifadasi, korrupsiyanin
qarsisinin alinmasi ve risklerin idare olunmasi var. Audit iss maliyya hesabatlarinin deqiqliyini ve
saffafligini yoxlamagq (cln hayata kecirilir vo daxili, xarici, uygunlug ve fealiyyat auditi kimi névlere
bélindr.Mdasir texnologiyalar — siini intellekt, blokceyn, ERP sistemleri va avtomatlasdirilmis nezarsat
vasiteleri — audit ve maliyye nezaratinde ssffaflidi, effektivliyi ve risklerin prognozlasdiriimasini
gliclendirir. Bununla yanasi, Kibertshlikesizlik, insan resurslarinin uygunlasmas: ve qganunvericilik
taleblaerine riayat etmak kimi problemlar galmaqgdadir.Beynslxalg standartlar (IFRS, ISA, COSO, OECD)
maliyye hesabatlarinin ssffafligini ve qlobal uygunlugunu tamin edir. Azarbaycanda ise bu sahe inkisaf
edir, ganunvericilik va institusional islahatlar aparilir. Gelecekde audit ve maliyye nezarstinin daha cox
regamsallasmasi ve avtomatlasdirilmasi gozlanilir.
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Abstract

There are considered the factors influencing the competitiveness of an enterprise, issues of
increasing the competitiveness of a modern enterprise, the competitiveness Management system
and conditions for their improvement.
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Competitiveness is the key to the market success of a product and its manufacturer, and solving
the problem of competitiveness is an important task for any company that produces products that require
coordination and targeted activities of all departments. In order to influence the competitiveness of an
enterprise, it is necessary to clearly understand the factors that determine it. To do this, it is necessary
to analyze the goals of the enterprise and identify key characteristics, or competitiveness indicators, ex-
pressing its state in terms of the level of development.

At the first stage, the main task of an enterprise in market conditions is to analyze its accounting,
that is, to ensure solvency. This task will be solved by extreme measures, through the sale of already
manufactured products. Let us give examples of marketing activities: market analysis, product range,
pricing policy, etc. Achieving solvency creates a natural task of profitable activity. At this stage, market-
ing activities should be supplemented by economic activities (analysis of production costs, cost price, pric-
ing) and organizational technologies (production efficiency, technology, etc.).

The financial well-being of an organization and its sustainability, as a rule, depend on the compet-
itiveness of its products, and, as practice shows, this goal is achieved by enterprises with high competitive
potential. The competitive potential of an enterprise is understood as both the real and potential ability
of the enterprise to process, produce, sell and service competitive products in a certain market segment
that are the best in terms of quality and price parameters and are in priority demand among consumers.

Currently, enterprises in all sectors of the economy carry out their production and agricultural ac-
tivities in difficult economic conditions. The capabilities of enterprises to produce competitive products
are limited, there is a shortage of all types of resources, especially raw materials and material and tech-
nical resources. Effective management of the product range and its improvement allow increasing profits
and cash flow through short-term investments. In order to get the maximum effect from the goods sold,
it is necessary to manipulate the range, that is, to identify which goods should be given priority and in
what proportion to produce various types of products.

At the second level, an important issue is the strategic nature of management. After solving cur-
rent problems, the company's management should pay attention to more important goals and objectives.
To do this, after the SWOT analysis and business plan, a strategic concept, enterprise strateqy and strat-
eqy for each division are developed. The next important task for the company's management is structur-
ing and correctly characterizing this problem, adapting the management system. The term "adaptation
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system" should be understood as the compliance of the organizational structure and management meth-
ods of the entire enterprise with the goals, functions and structures of the enterprise.

The second pressing issue for the enterprise is financial and management transparency: the pres-
ence of financial structures, financial and accounting policies that comply with international principles
and accounting standards. To achieve this goal, such tools as financial analysis, financial planning, fore-
casting and decision-making based on planning, fundraising management, free cash distribution man-
agement, investment portfolio management, crisis management, leasing, insurance, etc. will be used.

Currently, we are experiencing an era of globalization of the world economy and internationaliza-
tion of competition, which is rapidly changing the conditions of the external environment. Management
faces new challenges. In the process of its development, production faces such problems as: information,
material and others, which lead to a deterioration in the financial situation, weakening of the general
organization and many others. The task of choosing resources, sources of financing, forms and methods
of investment is the most important problem for each enterprise manager. Therefore, the need to ensure
investment attractiveness is the third key condition for the state of the enterprise.

Characterizing the state of the enterprise, its competitiveness and ways to improve it, the following
main criteria for determining the competitiveness of the enterprise can be identified:

1. At the operational level, the main indicator of the enterprise's competitiveness is the integral
indicator of the product's competitiveness. It is not the product itself that is valuable for consumption,
but the benefits it brings from its use. Therefore, when determining the competitiveness of a product, it
is assessed how good or bad it is and how well it meets the needs of consumers compared to competitors.
The competitiveness of products should be assessed periodically and as the situation arises.

2. At the tactical level, the competitiveness of an enterprise is ensured by its financial and economic
position. When analyzing competitiveness indicators, finances are taken into account, but in practice,
there are often cases when enterprises with normal financial indicators go bankrupt.

3. At the strategic level, the competitiveness of an enterprise can be characterized by investment
attractiveness, the criterion of which is business growth. Indeed, Western and domestic experience shows
that companies focused on profit or profitability for the current year suffer from short-sightedness. There
are cases when a company becomes insolvent, even if it makes a profit. World practice shows that the
increase in the wealth of owners (shares, shares of owners) can be defined as the difference between the
value of the capital created by the shareholder when creating the enterprise and the value of his share
when it is sold. If the capital has been spent, it means that the management has fulfilled its task. From
this we can conclude that managers working to increase the welfare of enterprise owners should analyze
their every step. Competitiveness criterion This is a qualitative indicator of the product. The competitive-
ness factor is the direct cause of a change in one or another competitiveness indicator. Factor analysis,
which is part of the competitiveness assessment, can be considered as a separate criterion of product
competitiveness.

Competitiveness assessment is always necessary. Its determination involves numerous factors and
indicators that need to be characterized at the micro, meso and macro levels and that determine the
prospects for the functioning and development of the economic system. The innovation sector can also
be considered an element of increasing the competitiveness of the Georgian economy. Competition is the
main driving force and a necessary condition for market relations; it forces producers to improve quality
and productivity, reduce costs, change the image of the enterprise, etc. Provided that supply exceeds
demand and competition is created between manufactured goods, and not between producers.
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Abstract

The article is devoted to the payment system for treated cases and risk management in the
Central Asian region to encourage medical organizations to make more rational use of resources
and improve the quality of treatment. It is also shown that the implementation of this model is
associated with a number of challenges: the need to develop digital infrastructure, review ap-
proaches to coding diagnoses and treatment, training, as well as assessing the risks of underfund-
ing complex cases.

AHHOmMayus

Cmamss NoCBAWeHa cucmeme onJiamal NO NPOJIEYEHHOMY C/1y4aro U YynpassieHuro puckamu
B UeHMPAsIbHO-A3UdMCKOM pe2uoHe 0J15 CMUMY/IUPOBAHUS MeOUUUHCKUX opeaHu3auull K 6osiee pa-
YUOHA/IbHOMY UCNOJIb30BAHUKD PECYpCOB U NOBLILICHUK) KAYeCmBad JieqYeHUs. Takxe NoKAa3daHo,
Ymo BHeOpeHue 0aHHOU MoOesIU CONPSIMHEHO C UeslbiM PAOOM BbI30BOB. HE0H6X00UMOCMb pA3BUMUS
yugposol uHGPacmpykmypbl, nepecMompa Nooxo008 K KOOUPOBAHUK OUA2HO308 U JIeYeHU!o,
N0020MOBKU KAOPOB, d MAKMe OUEHKU pUCKOB HeO0(PUHAHCUPOBAHUS C/IOHCHBIX C/Ty4aes.

Keywords: financing, healthcare, treated case, Central Asian region, risk management
Knwoyesble  croBa:  (UHAHCUPOBAHUE,  30PABOOXPAHEHUE,  NPoJieYyeHHbIU  ciyyad,
LleHmpanbHO-AA3UamMCcKUl peauoH, ynpaseHue puckamu

BsedeHue

CoBpemeHHble pepopmMbl  30pABOOXPAHEHUS B CMPAHAX NOCMCOBEMCKO20 NPOCMPAHCMABA
HanpasJ/ieHbl HA NOBbIWEHUe 3PdeKmuBHOCMU UCNOIL30BAHUS PECYPCoB, Y/yHWeHUe Ka4ecmaad
MeoQuUUUHCKoU nomouwu u obecneqyeHue ¢uHaHcosol ycmouldusocmu cucmembl. OOHUM U3 K/THYeBbIX
HanpassieHut >3mux pepopm cmasno BHeopeHue Mooesau onaamsl MeOUUUHCKUX YCay2 NO KAUHUKO-
cmamucmuyeckum epynnam (KCl). Sma cucmema, 0CHOBAHHAA HA MexOyHapooHold memoduke DRG (Di-
agnosis-Related Groups), npedsazaem mexaHu3sm, Npu KOMOPOM MEOUUUHCKUE y4pexcOeHus NoJsy4arom
UKCUPOBAHHYHO ONIAMy 3a NposieqeHHbId C1y4al 8 3dBUCUMOCMU OM KJIUHUKO-OUAZHOCMUYECKUX
Xapakmepucmuk nayueHma.

[lepexod Kk onname no KCI npednonazaem u3MeHeHue NPUHUUNOB GUHAHCUPOBAHUS
CMAauuoHapHol NOMOWL, CMUMYAUPYS MeOUUUHCKUe opaaHu3auuu K bosee  pauuoHaIbHOMY
UCNO/Ib30BAHUK PECypcoB8 U NOBLILEHUKD Kayecmsa seqeHus. OOHAKo sHeopeHue O0aHHolU modesu
CONPSIHEHO C UesibiM psI0OM BbI30BOB. HEO6X0O0UMOCMb pa3sumus yugposol UHGPACMPYKMYpsbI,
nepecmompa nooxo00B8 K KoOUpOBAHUK OUA2HO308 U JIe4eHU0, N0020MOBKU KAOPOoB, d MAK3e OUeHKU
PUCKOB He00PUHAHCUPOBAHUS C/IOMHbIX Cy4aes [1].

AKmMyasibHocmb 0aHHOU membi 06yC108/1eHa Kak 2106aisHol meHoeHyuel K BHedpeHuro modesed,
OPUEHMUPOBAHHbIX HA pPe3ysibmam, MAak U CmpemieHuemM Cmpad LjeHmpaabHold A3uu — makux Kak
Kaszaxcmar u Kbipebi3cmaH — MOOepHU3UPOBAMb CBOU CUCMeEMb! 30paBOOXPAHEHUS B COOMBEMCMBUU
C  Me¥OyHAPOOHbIMU CcmaHoapmamu. B odaHHol pabome paccmMampusaromcs NPeonocChiiKu,
ocobeHHocmu U nociedcmasus BHedpeHus KCI 8 3mux CMpaHax, a makxie aHaau3upyromcs
MexOYHapOOHbIU ONbIM U NEPCNeKkmMuBb! 0aibHelwe20 pa3sumus Mooesu.
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HeoguuuanbHbie niamexu Guu4eckum auyam Uau Y4pexroeHusImM-3mo Naamexu Haau4YHbIMu
wiu yepez OCMC, Komopbie 00/IXCHbI NOKPbIBAMbLCA cucmemol obuecmseHHo20 30PaBOOXPAHEHUS.
YacmHble Bbinamal, N0006HbIe 3MUM, 20CYOapCMBEHHbIM CYXAU4UM CO30aU HEOPUUUAIbHbIU PbIHOK
MEOUUUHCKUX YC/1ye B cemu obuiecmaeHHo20 30pasooxpaHeHus u A8/190mcs ¢popmoll Koppynuuu. B om-
Jludque om 4aesblx, BbINJIAYUBACMbIX NOCMABUUKAM YCIye, HeOPUUUATbHbIE NIAMEXU SBISHMCSA 065-
3amesibHbIMU, a He OUCKpeUUOHHbIMU[2]. YacmuyHo npobiema cBA3aHa ¢ nadeHuem 0oxodos bes Hadsie-
Hauweeo cokpauseHus 30aHull, 60/bHUYHbIX KOeK U MeoUuyUHCKO20 NEPCOHAIA, YMO NPUBEJIO K COKpaue-
HUr 3apabomHoU NAamel U XpOHUYECKOMY 0012y B HEKOMOPbIX CMPAHax..: PegpopMbi, HanpasieHHsIe Ha
MOOepHU3AauU CUCMeM 30paBOOXPAHEHUS B PE2UOHE, O0JIHCHbI KOHKYPUPOBAMb C JIUYHBIM OOXO0OM OM
HegopmasibHbIx naamexcel, Ymo 3ampyoHsaem BHeceHue usmeHeHul. Yacmoma HeghpopmMasbHbIX naame-
el npesbiuaem 60% 8 cmparax Coopyxecmsa, 071 Komopbix 00CmMynHbl 0aHHbIe, docmueas 91% -
CMAayUoHApHoe JieyeHue CONPSHEHO C CaMbIMU BbICOKUMU 3amMpamamu, HO 1eKapcmad-3mo mMeouyuH-
CKue ycyeu, Komopble yauje 8ce2o npuobpemaromcs U He pUHAHCUpPYromcs 20Cy0apCmBeHHbIMU No-
cmasuwukamu [3]. HeoguuuasibHble niamexcu cmaau cepbesHbiM npengmcmauem 019 0ocmyna K Meou-
YUHCKUM YC1y2am, YmMo NPUBEsIOo KaK K CHUXeHUto nompebieHus u3-3a He0bOCHOBAHHbIX 3ampam, mak
U K Npooax e IUYHbIX AkmuBsos 0J18 PUHAHCUPOBAHUS MEOUUUHCKUX yciye. CBoeBpeMeHHAas MeouyUuHCKas
nomouwb 8 llosibwe, cucmemamu4yeckue coobueHus 0 CoKpaweHuUU 0opodoBo2o yxoda Ha 37 NpoueHmMos
8 Taoxukucmade u o mom, Ymo 45 npoyeHmoB cesibCKUX NayueHmos Npodasau akmusbl 0718 GUHAHCU-
POBAHUSA 30paBoOXpaHeHus B Kbipabi3ckol Pecnybiuke, yKasbiBarom Ha pacmyulyro He00CmMynHoOCmb U
cokpauwjeHue kanumand. PeuleHusi npobsiemMbl BKIOYAOM KOMNJIEKCHYH aHMUKOPPYNUUOHHYHO NOJIU-
MUKY, CoKpauseHue 20cyoapcmaeHHoU CuCmeMbl, COKpaujeHue cybcudupyemoao 20cydapcmaom Habopa
VCI1ye, NoowpeHue pasoesieHus 3ampam memu, KMo Moxem cebe 3mo N0380/1UMb, NOBbILLEHUE OMBem-
CMBEHHOCMU U NPOOBUXCEHUE YACMHbIX a/lbmepHamus[4].

Hedocmamku obuux obcnedosarul, CBA3AHHbIE C UX WUPOMOU 0XBAMA U 02PAHUYEHHOCMbHO,
NPpUBJIeKArOM BHUMAHUE K CeKMOopy 30paBOOXPAHEHUS. Hanpumep, 8 HUX YaCMO CNPpAIUBAIOM, HYMCHbI
J1U He3aKOHHbIe Usiu 00NOJIHUME/IbHbIe NAameXU. B cmpaHax, npusbIKWUX K onjaame 8 suoe 61az2o0ap-
HoCMU uiu 20e No0dpKu He CYHUMAromcs NJAmMexamu, Moxem 6bimb HeNnpasuIbHO NOHIMO NOHUMAHUE
Mo20, YMO aHKembl NPeOOCMAB/ISOMCA HA HEPOPMAsIbHbIX PbIHKAX 30pABOOXPAHEHUS. B mo Bpems Kak
peJiueUu03Hble UCCIe00B8aHUS MoO2ym u3bexams He0ooUeHKU 3Mo20 NOPSOKA, UX HeO0CMAamoYHas cono-
CMasuMoCmsb NO3B0JIFEM NOBCEMECMHO OCYUeCMB/AMb HehOPMAibHbIE NJIAMENU MeXOy CMPaHamu.
Kpome moeo, oba muna ucciedosaHuli poKycupyromcs moJibKo Ha NOJIb308AMESIAX, NpeHebpe2as He me-
Hee BAX(HbIMU YC/1yeamu, Komopbie onpedenisem BO3, u ucnosib3ys HeopuuuaabHble NAAMexcHble Cu-
cmembl.Ewe 00uH xopowud U NoMeHuUaIbHoO MeHee dopo2ocmosiujul Mmemod HabsiodeHus - Mo Npo-
cmod onpoc nauyueHmos. Takol onpoc Moxem bbimb NPoBEOeH C NOMOWbH ONPOCOB, KAK 3Mo 0esnaemcs
B0 BbemHame (BcemupHbit 6aHk, 1992) u Ha o4eHb oepaHudeHHol ocHose B YkpauHe (KMWC, 1999), unu
€ noMouwibo menedoHHbIx onpocos (Yasna u dp., 1999). HedasHuti onbim 8 [osnbwe (Jlbrouc u op. 2000),
00HAKo, npednosiazaem, Ymo Noc/e0HuUe 08a Nooxoda He sce20a mo2ym bbimb OCYyWecmBuUMbl B CMPa-
Hax LA[5]. Onbim lMonbwiu BKI04an B cebsi Bbie30Hoe ucc/iedosaHue Cy4alHbix BbI60pOK nayueHmos
nocse BbINUCKU U amby/1amopHbIX NAUUEHMOB NOC/Ie JledeHUs C Ue/ibko NPOBeOeHUs HeopMasibHbIX U
opuyuanbHbIX naamexcel, oueHKU YOoBIeMBOPEHHOCMU OOC/YXUBAHUEM U HE3AKOHHbIX KOMMeHma-
pues No Opyeum ¢pakmopam.llonbImKU UCNOIb30BAMb UCCAE00BAHUS HAMOJIKHYAUCH HA BUPMYA/IU3d-
yuro. Micmopus npasumesibcmaeHHol UHgopmauuu 8 osbuie moxem 0bbACHUMb HexXceaaHue y4acm-
HUKOB 0NpoCa paccMampusams 0puUUUAIbHLIE NJIAMEXU, NOJYYeHHbIe N0 MECMy HAXOMO0eHUs Meou-
UUHCKUX ydpexcoeHul, B HeKomopbiX CMpaHax topuoudeckul xapakmep maxkol npakmuku 0ONOJIHU-
mesibHO NPUBOOUM K MeHbUIEeMY NPU3HAHUI U 0OCYXOeHUI HexenamesibHbIX mem 015 nayueHmos. O0-
HUM U3 BapuaHmos NpoBedeHUs onpoca, KOmopbili CMaHoBu/ICa Bce bos1ee BO3MOXCHbIM, Obl/0 BbisSB/Ie-
Hue NayueHmMoBs ¢ NOMOWbHO CNUCKOB CMPAX0BAHUS, KAK Mo HedasHo bb110 coenaro 8 [losbuie. Bo MHo-
2UX CY4asx UCCe00BAHUS - SMO HEYKJIHOHCUU UHCMPYMeHM, KOMOpbIl HABA3bIBACM NPeoCcmMAasaeHus u
ybexcoeHus, 8 COomsemcmauUU C KOMOPbIMU NPAKMUKYHOMCA HepopmasibHbie naamexc. KayecmseH-
Hble 0aHHbIe NOMo2ym 0b6bACHUMb KOUYECMBO OMKPbIMUU B8 UCCI00BAHUSIX U UX MHeHue, [Tymem co-
30aHUSI Y4aCcMHUKOB 0/ pacNpOCMPAaHeHuUst UHGopMayuu u NepcneKkmuBHbie, Yacmo aHOHUMHbIE, oud-
Ji02u U poKyc-2pynnei[6]. Llenu cbopa 0aHHbIX 0 Kayecmse nauueHmos U/uiu NOCMAasuwuKkos MeouyuH-
CKUX yc1ye bbiau peanu3oBaHsl 8 ApeeHmure (KypkyusH, 1999), boneapuu (banabaHosa, 1999; [lenyeaa,
banabarosa u Makku, 1994), [py3uu (FOPBK, 1999), Mondose (Pyxcuua u dp., 1999), MNMonbwe (LLlaxpuap,
benn u Jibrouc [arrival]) u Ykpaure (KMNC1999; Way, 1999), nposusaem csem Ha Cmumy/ibl U NPOUECChI
c/ydadHod oniamael Kak ¢ MOYKU 3peHuUsi NOCMABUUKA, MAkK U C MOYKU 3peHuss nauueHma.Ymo kaca-
emcs BCex Ka4yecmBeHHbIX pe3y/ibmamos, Mo CobpaHHble OaHHbIe He 00JIXHHbI PACCMAMPUBAMbLCS KAK
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3ameHumesnu u, Kak npasusio, 0OJIXHbI OUEHUBAMbCS coomsemcmsyrouum obpaszom/7].Cnedyrowuli
CPABHUME/IbHbIU AHA/IU3 OCHOBAH HA BCEX NPUBEOEHHbIX BbILLE UCMOYHUKAX, YMObbI onpedesiumb MOYKY
3peHUs Ha 3pPeKMUBHOCMb HeGoPMasibHbIX naamexcel U CBS3aHHble ¢ HUMU Npobemsl. Mbi Hadeemcs,
YMO aHAsIU3 OMPax*aem maopYecKul Nooxo0d u wupomy ycuaud, NpeonpUHAMbIX B NOCEOHUE 200b! OJ1S
NOHUMAHUSA U U3MepeHus peHomeHa HecopmasbHbix naamedxcel [8].

Memo0bi BHeOpeHUs1 pUHAHCUPOBAHUS CMALUOHAPOB NO NPOJIEYEHHOMY C/Iy4aro U ux adanmayusi
K pasz/uyHbIM yC/I0BUSIM

Cnocobbi u popMbi BHEOpeHUs oNaamsl MeOUUUHCKUX YC/1y2 NO NPOJIeYeHHOMY CJ1y4aro, a MAakice
ux adanmayus K BHeWHUM U BHYMPeHHUM YC/I0BUSIM CUCMeMb! 30paBOOXPAHEHUS], U2parom peularouyro
POJIb B 00CMUXEHUU KJTH0YeBbIX Uesiel 20cydapcmBaeHHoU NOUMUKU B cgepe MeouyuHsbI[9)].

Cpedu Haubosiee 3Ha4UMbIX ACNEKMOoB Nepexood K 3mol Modesu pUHAHCUPOBAHUS BbIOGISHOMCS
cnedyroujue:

e paszpabomka cmpameauu nepexoda Ha cucmemy onJiamal NO NPOJICYEHHOMY C/TyHaro;

e N0020MOBKA UHCMPYMEHMOB 0719 MUHUMU3AUUU BO3MOXHbIX He2amuBHbIX NOC/1edcmBud, CBs-
3aHHbIX C HoBoU cucmemod;,

e Kaccugukayus 3abosesaHull 8 2pynnbi U onpedesieHue CoOomBemCcmayrUUX Ko3dpuyueHmos,
OMPAXCArOWUX KJTUHUYECKYH HEOOHOPOOHOCMb,

e co30aHue npasosoll 6asbl, peenameHmupyrouiell BHeopeHue HoBol MO0eIu pUHAHCUPOBAHUS,

e pazBUMUE KaopoBO20 NOMEHYUAsd, BK/YAs ynpasieH4Yeckuli cocmas 8 30paBooxpaHeHuu, u
obecneqeHue No00epiCKU CO CMOPOHbI BCEX 3aUHMEPEeCOBAHHbIX y4ACMHUKOB;

e NepecmpolKka cucmem ynpasseHus u byxeaamepckozo y4éma 8 CmayuoHapax;

e UHMe2payusi HoBol ModesIU C CYUeCmBYUWUMU Memoddamu 0NnJIambl Ha Opy2ux YPOBHSIX 30paso-
oxXpaHeHus (Hanpumep, 8 amby1amopHO-NOUK/IUHUYECKOU U CKOPOU NOMOUU);

e 0p2aHU3ayUs NOCMOSIHHO20 MOHUMOPUH2A U aHA/IUMuYyeckol oyeHKU pabomsi HOBOU CUCMEMBI.

[Tepexod K UHAHCUPOBAHUKD NO NPOJICYEHHOMY C/Iy4ar0 PeKomMeHOYemcs OCYULecCmassmb
No3mManHo. Mo CBA3AHO KAK C HEObX0OUMOCMbHO NepepacnpedesieHuUs pecypcos Mexoy y4pexcoeHusmy,
Mak u ¢ Hexsamkol No020MOBJIEHHO20 NepCcoHana u spemeHem, mpebyembiM 015 HOpMUPOBAHUS
HaoéxcHol 6a3bl 0aHHbIX[10]. [locmeneHHOCMb NOMOXem CHU3UMb (PUHAHCOBYHO HA2Py3Ky HA
yypexcoeHus, No380JIUM UM adanmupoBaAMbCA K HOBbIM YCAOBUAM U BHEOpUMb 3¢ppeKkmuBHbie
UHGOPMAUUOHHbIE pewteHus 018 ynpassieHus OaHHbIMU.

Ha HayanbHol cmaouu BHeOpeHUs NPAaKmuKyemcss UCNOJIb30BAHUE MeCMOBbIX PAcYemos,
umumupyrowux nepexod b6e3 ¢akmuyeckoeo nepepacnpedesieHuss GuHaHcos. 3mom 3man uepaem
BAXCHYIO POJib B 0OYYeHUU BCeX Y4aCMHUKOB — KAK MeOQUUUHCKUX 0p2aHu3ayud, mak u pe2ysiupyroujux
0p2aHoB, U popmMupyem nNoHUMaHue 6yoyuiux usmerHeHud[11].

lpobHoe modesnuposaHue no3B8ossiem 3apaHee Cnpo2HO3UPOBAMb, KAK HOBAS MOOe/b NOBJUsiem
HA NOMOKU NAyueHmMoB U puUHAHCOBbIe NOKA3amesiu CMAayuoHapos. Smu 0aHHbIe MAKH*e UCNO/Ib3YHMCS
019 YCoBepWeHCMBOBAHUA UHGOPMAUUOHHbBIX CUCMeM U c030aHus 6asbl NPOJIeYeHHbIX CJ/1y4aes,
Heobxodumol 011 KoppekmHoU OueHKU nepepacnpedesieHuss @UHAHCUpoBaHus. Kpome moeo,
pe3ysibmamal  UMUMAUUOHHBIX PACYemOoB MOXHO 06Cyx0ams C NOCMABUWUKAMU YCye, 4mobbi
Nno020mMoBUMb UX K peasbHOMy BHEOpeHUro U adanmauuu ynpasaeH4eckux cmpameaulif12].

lpumepbi BHeOpeHus

B 1995 200y B Xe3kazeaHckol obnacmu KazaxcmaHa 6kl peanu3osaH NUJOMHbLIL Npoekm
nepexoda om coBemckol 6rodxemHol Modesu K cucmeme onsiamai NO NPoJieYeHHOMY cayyaro. CHa4ana
60/IbHUYbI Nepewsiu Ha onsamy 3a Kolko-0eHb, a yxe 8 2002 200y — HA onjamy Nno KJAUHUKO-
cmamucmuy4eckum epynnam. Takold nowazosbili NOOX00 NO3B0OJIUIT YHPEHOeHUSIM MOOEpHU3UPOBAMb
BHYMpPeHHee ynpasseHue U BHeOpUMb HyX(Hble UHGOPMAUUOHHbIE peweHus. VI3HayasabHo onsama
OCYWecmssaaace No omaoesieHuaM, a yxe 8 1998 200y — no OuaezHO3aMm, HA OCHOBE HAKONJIeHHbIX
0aHHbIX[13].

B CLLIA BHedpeHue modesnu KCI" 8 pamkax npoepammsi «Medicare» Ha4anock ¢ pazpabomku eouHol
HayuoHasnbHolU 6a3o800 CMABKU, B KOMOPYH BXOOUJU KAK UCMOpUYecKue 3ampamsl KOHKPemHoU
60/1bHUUbI, MAK U O0bWeHAYUOHA/IbHbIe NApamempbl. Takxe yYumbiBasUCh KOPPEeKMUPYWLUe
Ko3gpuyueHmsl, 3asucaujue om nNpopusa y4pexcoeHus u e2o 2eo2paduyecko2o nosioxeHus, Ymobsl
uzbexcams pesKux usmeHeHul 8 pUHAHCUPOBAHUU.

OOHako B npouecce aHaau3a cobpaHHbIX OAHHbBIX BbISBUIUCL C/Y4aU, KO20d Y4peicoeHus C
BbICOKUMU UCMOPUYECKUMU 3ampamamu He umesiu bosiee C/I0XHbIX nauueHmos. Hanpumep, B8
KapazaHouHckol obnacmu 00Ha U3 KJIUHUYECKUX 60JIbHUY NOKA3asd Camble BbICOKUE 3ampamsb! HA
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c/iyyad, Xoms NO YPOBHIO CJIOHCHOCMU JIeYUMbIX NAUUEHMOB 3aHUMasna auws 11-e mecmo u3 16. 3mo
YKasbiBaem Ha mo, Ymo cneyuguyeckue KoghduyueHms Mo2ym 0mparams He CMOJIbKO C/IOMHOCMb
KJIUHUYECKUX C/1y4aeB, CKOJIbKO He3p®deKkmuBHOCMb UCNO/Ib30BAHUS PECYPCoB. [103momy ux npumeHeHue
00/1#HO 6bIMb BPEMEHHbIM, 02PAHUYEHHbIM NEPEXOOHbIM NepUOOOM, UHAYe OHU MO2ym 3aKPenumsCs 8
cucmeme u3-3a NoJIUMuUYeckux gpakmopos[14].

BHedpeHue B8 cmpaHax L{eHmpasibHol A3uu

B Kazaxcmare u KeipebiscmaHe cucmema KCI” Ha4ana 8Heopsmbcs 8 Hadasne 1990-x 20008, nocsie
pacnaoa Cosemckoeo Coroza. Oba eocydapcmsa CMOJIKHYAUCb C  21y60KUM — Kpu3ucom B
30paBOOXPAHEHUU, BbI3BAHHbLIM 3KOHOMUYECKUM CNAdoM u HeaggdekmusHol opeaHusayuel cosemckol
mooenu. Memod onsiamsl NO NPOJIeYEHHOMY Cy4aro bbii BbIOPAH KAK HAUIYHYWUl UHCMPYMeHm Ons
pelueHus1 KiroyeBbiX nNpobem: Hexsamku 3poekmuBHOCMU, HeO0CMAamoYyHoOU KOHKYPeHUUU, Hu3Kol
omBemcmBeHHOCMU neped NAyUueHMamu, a makxe cabod ¢puHaHcosol npospadHocmu [15].

Takum obpasomM, BHedpeHue KCI cmano dacmbto bosee wupokol pedopmbl CUCMEMb]
30paBOOXPAHeHUs U pacCMampuBaaoCh He MoJsibKO Kak cnocob nepepacnpedesieHusi Cpeocms, HO U Kak
CpedCcmBOo NOBbIWEHUS Ka4ecmaad U 00CMYyNHOCMU MEOULUHCKOU NOMOWU.
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Geological and mineralogical sciences

DEVELOPMENT OF SMALL HYDROPOWER PLANTS IN WESTERN ASIA: THE CASE OF AZERBAI-
JAN

Mammadli Mehpara Mahir
Azerbaijan Technical University
Republic of Azerbaijan

QORBI ASIYA OLKSLORINDO KICIK SU ELEKTRIK STANSIYALARININ INKISAFI:
AZORBAYCAN NUMUNSSI

Mammadli Mehpare Mahir
Azarbaycan Texniki Universiteti, magistrant

PA3BUTUE MAJIBIX TMAPOS3JIEKTPOC TAHLIvMP“I B CTPAHAX 3AMALHOM A3MW: [IPYIMEP
A3EPBAVI[PDKAHA

Mamednu Mexnapa Maxup
A3epbalionaHckul mexHu4yeckudl yHusepcumem
A3epbalioxcaHckas Pecnybauka

Abstract

Western Asian countries possess diverse natural resources and pursue various energy policies,
resulting in different approaches to the development of renewable enerqgy sources. This article ex-
amines the role and development level of Small Hydropower Plants (SHPs) in the region, with a
specific focus on Azerbaijan’s current status and technical potential. Research indicates that alt-
hough the total SHP potential of the country reaches approximately 520 MW, only around 10% of
this capacity is currently utilized. While improvements in legal regulations and state programs have
created a favorable environment for the development of this sector, technical limitations and eco-
nomic constraints continue to hinder progress. The article also evaluates the impact of climate
change on the hydropower sector, regional comparisons, and the future development prospects of
Azerbaijan. Ultimately, the development of the SHP sector is of strategic importance for Azerbai-
jan’s energy security and sustainable development strategy.

Xiilasa

Qarbi Asiya dlkelari mixtalif tebii resurslara ve enerji siyasatlorine malik olmagla, barpa
olunan enerji manbalarinin inkisafinda ferqli yanasmalar se¢cmisdir. Bu meqaleds regionda Kigcik
Su Elektrik Stansiyalarinin (KSES) rolu ve inkisaf seviyyeasi arasdirilir, Azerbaycanin mévcud durumu
va texniki potensiali tahlil olunur. Tedqiqatlar gésterir ki, dlkenin dmumi KSES potensiali 520 MVt
taskil etss do, bu imkanlarin yalniz texminan 10 faizi faktiki olaraq istifade olunur. Hlqugi
tenzimlemalerin takmillesdirilmasi ve dévlet programlari bu sahanin inkisafi lgciin alverisli mdhit
varatsa da, texniki mehdudiyyetler ve iqtisadi ¢atinlikler inkisaf prosesine engsal téradir.
Maqalads, hamcinin iglim dayismalerinin hidroenerji sektoruna tasiri, region dlkaleri ile
miqayiseler ve Azarbaycanin gelacek perspektivleri ds dayerlendirilir. Netice olaraqg, KSES
sektorunun inkisafi Azarbaycanin enerji tahliikesizliyi vo davamli inkisaf strategiyasi baximindan
stratejieshamiyyate malikdir.

AHHomayus

Cmparbl 3anadHol Asuu 061adarom pazHoobpasHbIMU NPUPOOHBIMU Pecypcamu U NPOBo-
08m pasuyHble 3Hep2emuYyecKue NOUMUKU, YmMo NPUBOOUM K Paz/IuYHbIM NOOX0OAM 8 pa3suUMUU
B0306HOB/IAEMbIX UCMOYHUKOB 3Hepeuu. B 0aHHoU cmamee paccmampusaemcs posib U YpoBeHb
pazBuUMUS Masibix eudpossiekmpocmanyull (MF3C) B pecuoHe, ¢ 0cobbIM aKUeHMOoM HA mekyujee
COCMOosAHUe U mexHuU4Yeckul nomeHyuan AzepbaloxcaHa. VccnedosaHus NOKA3bIBArom, Ymo, He-
cmMompA Ha obwudl nomeruuan MI3C 8 pasmepe npumepHo 520 MBm, ucnosib3yemcs aulb 0K0JIO
10% >3mux MoujHocmed. Xoms coBepuIeHCMBOBAHUE NPABOBO20 Pe2y/IupOBAHUS U 20CY0apCmBeH-
Hble Npo2pamMmebl co30arom 6/1a2onpusmHbIe YCa08us 018 pa3BUMUA CeKmMopd, mexHuYeckue oepa-
HUYeHUS U SKOHOMUYecKue mpyoHOCmuU NPpOOOIHArom COepxcusams npo2pecc.
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B cmambe make oyeHuUBaemcs B/USHUE USMEHEeHUS KIUMamad Ha 2uoposHepeemuyeckull
CeKmop, NPOBOOUMCS Pe2UOHA/IbHOE CpABHEeHUEe U AHAAU3UPYHOMCA NepcnekmuBs 0dsibHeluwe2o
passumus AsepbalioxaHa. B KoHe4yHoM umoee pazsumue cekmopa MI3C umeem cmpameaude-
CKoe 3Hayverue 0J19 3Hepeemuyeckol 6e30nacHocmu u ycmol4uso2o pazsumusi CMpPaHbi.

Keywords: Small Hydropower Plant (SHP), Western Asia, Azerbaijan, renewable energy, hy-
dropower potential, energy security, water resources, energy policy, climate change, investment
opportunities.

Acgar sézlar: Kicik Su Elektrik Stansiyasi (KSES), Qarbi Asiya, Azarbaycan, barpa olunan enerji,
hidroenerji potensiali, enerji to hliikesizliyi, su resurslari, enerji siyasati, iqlim dayisikliyi, investisiya
imkanlari

Kinroyesble ciosa: Manas audposnekmpocmaruus (Mr3C), 3anadHas A3us, A3zepbaloxcaH,
B0306HOB/IAEMAs 3Hepeus], 2uOpo3IHepeemuUYeckKull NOMeHyuas, 3Hepzemu4yeckas 6e3o0nacHoOCms,
BOOHbIe Pecypchbl, 3HepeemuYeckas NoJIUMUKA, U3MeHeHUe KAUMamd, UHBECMUUUOHHbBIE BO3MOX(-
Hocmu

Giris

Hidroenerji sistemlari axan suyun enerjisindan istifade edarak ya elektrik, ya da mexaniki enerji
istehsal edir. Bu megsade ¢catmagq lg¢ln mixtalif lsullar mévcuddur, lakin ¢ayin axinina asaslanan sis-
temlar (run-of-the-river) mikrohidro ve bazi kicik sistemlar (iclin en genis yayilmis suldur. Bu tip sistem-
lar boyiik su anbari taleb etmir. 3sas is prinsipi beledir:

1. Cayin bir hissasi kanala ve ya tazyiqli boruya (penstok) yonaldilir.

2. Su carx ve ya turbine ¢atdirilir.

3. Harekat edan su ¢arxi/turbini dénderir.

4. Bu harekat ya mexaniki enerji (masalen, su nasosu), ya da elektrik istehsali liclin generatoru
harekate gatirir.

Kicik su elektrik stansiyasi qurmag lcgtn, bu sahade ilham ala bileceyimiz tarixi biranena mdvcud-
dur. Iki min il ewal yunanlar axan suyun giciinden istifade ederek, bu enerjini bugda lylden deyirman-
larin oxlarini dondsaren nehang carxlari harekate gatirmak (iciin istifads edirdiler. Su elektrik enerjisinin
cicaklandiyi 18-ciasrdes ise minlarle sahar ve gasabe kicik su elektrik manbslarinin atrafinda yerlasirdi.
Bu glin kicik su elektrik layihaleri Nepal, Hindistan, Cin ve Peru kimi uzaq bolgalerde yerlosen icmalar
tctn, elacea do ABS kimi yiiksek senayelesmis dlkelar lcln tullantisiz enerji tamin edir. Bu layihe
carcivesinds asagidaki melumatlari misyyan etmak olar:

* Kicik su elektrik sisteminin enerji telebatiniza cavab verib-vermayeacayini misyyanlesdirmak;

« Orazinizin bele texnologiya lg¢lin uygun olub-olmadigini dyrenmaek;

« Sistem komponentlarini basa dismak;

« lcaze ve su hiiquglari ile badli mesalalor;

« Artiqg istehsal etdiyiniz enerjinin nece satila bileceyini dyrenmak (9).

Ddinya tzrs kicik hidroenergetika sahasinds aparici élkalarin tacriibalari gdstarir ki, bu texnologiya
enerji taminatinin saxalendirilmasi ve ekoloji tarazligin gorunmasinda @ he miyyatlidir. Azerbaycan da bu
sahads boylik potensiala malikdir. Qarabag regionu ise 6z tabii relyefi vo su ehtiyatlarr ile bu sahade
xtisusiahamiyyat kesb edir. KSES-lorin texniki xdsusiyyatlorine uygun stansiya tipleri asagidakilardir:

- Run-of-river (cay axini ils): daimi su axini olan ¢caylarda tetbiq oluna biler

- Pelton ve Francis turbinlari: dagliq bélgslarin yiksak hiinddrliklerinds uygundur

- Grid ve Off-grid yanasmalari: ucqar kendlerde mikro KSES-lar (i¢lin off-grid tatbiqi semaralidir

Enerji formulu: P=0Q x H x 9.81 x nt x ng

* Q —suaxini (m3/s),

« H—bas hinddirldyd (m),

* nt, ng — turbin ve generatorun semaraliliyi

Ekoloji tstiinliklari asadidakilar hesab edilir:

» CO:z emissiyas! yoxdur

* Mesalarin qirilmasina alternativ

* Biocesidliliya minimal tasir

Kicik su elektrik stansiyalarinin tasnifati:
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* Glictina gbra: Mikro (<100 kW), Mini (<1-2 MW), Kicik (<10-50 MW)

« [stismar néviine gdéra: Run-of-river (axin asasli), saxlama tiplari (rezervuarlar)

* Baglanti sistemina gdre: Sebakaye qosulu ve ya off-grid (izolyasiya olunmus)

Ustinlikleri:

« Yerli su ehtiyatlarindan istifade

* Asagi istismar xarclori

« Karbon emissiyasinin sifira yaxin olmasi

* Kand yerlarinin elektriklasdirilmasi va inkisafina dastak (7).

Qearbi Asiya regionu tebii resurslar, cografi mévge ve iqtisadi inkisaf baximindan ferqli
xtsusiyyatlore malik olan dlkelar toplusudur. Regionun enerji sistemlari bu mixtalifliyi eks etdirerak,
enerji manbalarinin tarkibinds, enerji siyasatinde ve texnoloji tetbiqlarde ciddi ferqlilikler nimayis
etdirir. Bu élkalor arasinda enerji ixracatcisi olan Seudiyye drebistani ve iraq fosil yanacaglarassaslanan
enerji strategiyasi ile cixis edirlor. Digar tarafdan, Tirkiye ve lordaniya kimi élkalar enerji tohliikesizliyini
tamin etmak magsadile barpa olunan enerji manbalarinin — xdsusile glnas ve Kkilek enerjisinin —
inkisafina 6nem verirlor.

Qrafik 1. Qarbi Asiya dlkalarinds qurasdirilmis KSES-larin potenisal glicii

Qarbi Asiyada KSES uzrs Qurasdirniimis va Potensial Guc
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Manba: World Bank. (2022). Report

Qarbi Asiya dlkelarinin enerji teminatinda mdsahide olunan asas tendensiyalardan biri, dévist
tarafindan idare olunan enerji sirke tlorinin dominantligidir. Bununla yanasi, bazi élkelerds, o ciimledan
[srail, Ermanistan ve Tirkiyede 6zal sektorun da enerji istehsalinda ve paylanmasinda aktiv istiraki geyde
alinir. Iqtisadi ve siyasi qeyri-sabitlik bir sira élkelorde — xtsusile fraq, Suriya ve Livanda — enerji
infrastrukturunun etibarliligina manfi tasir gostermekdadir. Masalan, Livan iqtisadi bohran sebsabile
sabakaye gosulan elektrik generasiya giiclinds ciddi azalma yasamisdir. Regionda hidroenergetikanin
payi élkeden dlkeye dayisir. Tirkiys, Glrclstan ve Ermanistan kimi su resurslari ile zongin dlkelerde
hidroenerji qurasdirilmis generasiya giictiniin asas hissasini taskil edir. Bununla yanasi, Azerbaycan, iraq,
Suriya ve Livanda hidroenergetika daha cox tamamlayici enerji menbayi kimi ¢cixis edir. lordaniyada ise
bu manbanin payi son derece mehduddur.

Kicik su elektrik stansiyalarinin (KSES) regiondaki mévqeyi de spesifik xisusiyyetlore malikdir.
Tirkiys, Ermanistan ve Glrcistan kimi 6lkslerde KSES-in inkisafi lzre ahamiyyatli naticaler alds
olunmusdur. Digar élkelerde ise bu sahs ya ilkin marhaledadir, ya da igtisadi, ekoloji ve texniki
sabablarle mehdud inkisaf potensialina malikdir. KSES-larin inkisafina en béyik maneslerdsn biri, su
ehtiyatlarinin qeyri-barabar bélglsii ve transserhad caylar tzerindski miibahisslardir ki, bu da regional
enerjiemakdasligina menfi tasir géstarir (9).

Enerji tahliikesizliyi vo barpa olunan enerji manbalarinin inkisafi son illarde global seviyyads
prioritets cevrilmisdir. Su elektrik enerjisi, xtisusile de kicik su elektrik stansiyalari (KSES), bu istigamatde
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effektiv va ekoloji cahatden dstin hesab olunur (Quaranta et al., 2021). Qarbi Asiya regionunda iss su
ehtiyatlarinin bélgaler (zre qeyri-barabar paylanmasi, siyasi sabitsizlik ve iqglim dayismaleri bu
resurslardan istifadeds ¢atinlikler yaradir. Buna baxmayaragq, Tlrkiys, Ermenistan ve Gircdstan kimi
Olkslerds KSES-larin inkisafi stiratle gedir (8).

Cadveal 1. Qarbi Asiya regionunda olan KSES-larin xdisusiyyatlari.

Olke Qurasdirilmis KSES gticii (MVE) = Potensial KSES gicti (MVt) | Istifads (%)
Tiirkiye 1,662.2 4,891.5 34
Ermanistan = 382.0 (30 MVt-a gadar) 430.6 89
Glrcdstan 212.2 491.8 43
Azarbaycan = 49.5 520.0 9.5

Suriya 23.0 67.6 34

Livan 31.2 144.8 22

Manba: World Bank. (2022).Report

Cadveldan gériinddyd kimi, Tlrkiye ve Ermanistan KSES sahasinds lider mévgedadir. Azarbaycan
isa yiiksak potensialina baxmayaraq, bu saheden ¢ox az istifade edir.

Azarbaycanin KSES potensiali ve mévcud veziyyeti- Azerbaycanin barpa olunan enerji siyasstinde
kicik su elektrik stansiyalarinin (Kicik SES) xtsusi yeri vardir. Xisusile isgaldan azad olunmus Qarabag
iqtisadi zonasinda cay sebekasinin zenginliyi v relyefin yikssk daglig olmasi bu stansiyalarin genis
tatbiqi gln alverisli serait yaradir. Qarabag bélgssi tabii servetler ve su ehtiyatlari baximindan
Azarbaycanin an strateji ahamiyyate malik arazilerindan biridir. 2020-ci ildeki Veten mdiharibasinden
sonra bu arazilarde infrastrukturun yeniden qurulmasi ve dayaniqli enerji teminati masalasi prioritet
olmusdur. Bu baximdan Kicik su elektrik stansiyalarinin tatbigi hem enerji mistaqilliyi, hem de ekoloji
baximdan shamiyyatlidir. 2022-ci ile olan melumata esasen, Azerbaycanda istifade seviyyasi tagriban
9.5% tackil edir. Son illerds bezi yeni KSES-lor istismara verilmis ve Dagliq Qarabag bélgssindeki bazi
stansiyalar barpa olunmusdur (7). Lakin bu sahade yenilenmis tedqiqgatlarin olmamasi ve ucuz yerli qaz
ehtiyatlarina asaslanan enerji siyassti sektorda inkisafi longidir. Azarbaycan Respublikasinin enerji
sektoru @sasen neft ve gaz kimi fosil yanacaq resurslarina asaslanir. Lakin son illerds élke enerji
manbalarinin saxalendirilmasi ve barpa olunan enerji potensialindan daha semearali istifads
istigamatinds yeni hiiquqi ve institusional ¢arciveler formalasdirmadga baslamisdir. Bu kontekstds kicik
su elektrik stansiyalari (KSES) Azarbaycanin barpa olunan enerji strategiyasinda nezerecarpacaq rol
oynamaga baslamisdir.

Olkenin daglig vo cay axinlari ile zongin olan arazilarinde KSES-in inkisafi (ciin alverisli cografi
sarait movcuddur. Xisusile Qarabag ve Serqi Zengszur iqtisadi zonalarinda mévcud olan temiz su
ehtiyatlari KSES layihalerinin reallasdirilmasi (g¢din strateji @hamiyyat dasiyir. Qarabag bolgssinds asas
caylardan olan Tertercay, Hakaricay, Bazarcay, Kéndalancay ve onlarin qollari hidroenerji potensiali
baximindan onemlidir. Dagliq relyef bu caylarda yiiksak enerji potensiali olan axin ve bas ferqgi (head)
yaradir. 3lde olunan ilkin giymatlendirmalere asasen:

* Tertarcayda 5—20 MW arasi kicik SES-lar (i¢lin alverisli sahaler mévcuddur.

* Hakaricayda 10 MW-dan yuxari layihaler mimkdindir.

» Azad edilmis arazilerde artig Xudaferin ve Qiz Qalasi SES-lari (béylik SES-lar kateqoriyasinda)
faaliyyate baslayib, lakin mikro ve mini SES-ler lictin hale tam istifads olunmamis potensial mévcuddur.

Bununla yanasi, mdasir texnologiyalarin tatbigi ve su infrastrukturuna inteqrasiya edile bilen mikro
ve mini stansiyalar vasitasile mévcud ehtiyatlarin igtisadi baximdan ssmarali istifadesi mimkdnddr (1).

2022-ci il malumatlarinaasasen, 6lkede 10 MVt-a gader glice malik olan KSES-lerin qurasdirilmis
Umumi glict 49,5 MVE teskil edir. Bu gdsterici, mévcud 520 MVE-lig potensialla miqayisede, istifade
olunmus resurslarin cemi 10 faiziniahate edir ki, bu da élkeds KSES sahasinds genis inkisaf imkanlarinin
movcudlugunu gostarir. 2017-2020-ci illar arasinda bir negs yeni stansiya istifadaye verilmis, 202 1-ci
ilde ise avweller Qarabag bélgssinde de-fakto qlvweler terefindan istismar olunmus bezi stansiyalar
tamir edilerek yenidan faaliyyate baslamisdir (1).

Bundan alave, hal-hazirda istifade olunmayan 23 KSES-in temir ve modernizasiya yolu ile enerji
istehsalina calb edilmasi planlasdirilir. Bu layihaler hem texnoloji baximdan semaraliliyin artirilmasi,
ham ds regionlarin enerji tominatinda etibarliligin yiikseldilmasi baximindan ahemiyyat dasiyir.

Azarbaycan hékumatinin barpa olunan enerji lizre yeni strategiyalari ve Igtisadi Zonalarin inkisafi
Agentliyi carcivasinds Qarabadda KSES layihalarinin dasteklenmasi mimkdinddir. Xisusile (déviet-6zel
sektor terafdasligi) modellari faydali ola biler. Nepalin Andhi Khola layihasi kimi modeller Qarabag d¢iin
ndmunae ola bilsr:

- Kend tasarriifatinin desteklenmasi
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- [stehlakgilara uydun tarif modellari

- Asadi garginlikli lokal sebakelerin yaradilmasi (4)

Qlobal tecriibade Nepal, Efiopiya ve Hindistan kimi dagliq 6lkelerds kicik SES-lor kendlerin
elektriklasdirilmasinde effektiv model kimi tetbiqg olunub. Bu modellarden Qarabag (¢in uygun
yanasmalar:

* Run-of-river sistemi: caylarin tabii axinindan istifade

» Modulyar qurgular: asan qurasdirilan ve dag kendleri (ictin mdinasib

* Off-grid sistemlar: ssbakedan uzaq araziler lctin misteqil enerji taminati

Cadval.2. Modelin tatbigi zamani qarsida duran manealar ve tévsiyaler

Manealar: Tovsiyelor:
_Sed/mentle,sme va su keyfiyyati Resurslarin xaritalasdirilmasi
Iqlim dayisikliklari ve su qitligi riski Yerli icmalar (¢iin maariflendirici programlar

Maliyye risklari ve malumat catismazligi | EPC (Engineering, Procurement, Construction) modelinin tasvigi
Manba: Tadgiqatginin isi:

Azarbaycan 2021-ci ilde “Elektrik Enerjisi Istehsalinda Barpa Olunan Enerji Menbalarindon
[stifads hagqinda” yeni ganun gabul etmisdir. Bu ganun ¢arcivasinds asadidaki stimullar méveuddur:

- Zamanatli alim tarifleri

- Sebakeye gosulma imkani

- Vergi glizestloeri ve subsidiyalar

Bununla bels, hale ds dlkede KSES-le bagli miiasir potensial giymatlendirme tedqigatlarinin azligs
ve tabii gazin ucuz basa galmasi bu sahads inkisafin @sas manealarindan biri olaraq qalir. Azerbaycanin
KSES sektoru hale tam inkisaf etmayib. Infrastruktur ve investisiya imkanlari mehduddur, lakin potensial
béyikdtir. Asagidaki tdvsiyaler irali sdrdllir:

- Regional hidroloji tadgigatlarin aparilmasi

- Agilli maliyye modellari ile investor calbi

- Suvarma ve icmali su infrastrukturunda KSES texnologiyalarinin tetbigi

- Sarhad caylardaeameakdasliq ve birgs enerji layihalari

Natica

Qerbi Asiyada enerji sektorunun mumi manzerasi gostarir ki, regionun galecek enerji strategiyasi
lctn barpa olunan enerji manbalarinin inkisafi mihim prioritet olmalidir. Hidroenergetika, xtsusile kigik
su elektrik stansiyalari, bu prosesds @hamiyyatli rol oynaya biler. Lakin bunun lclin dévist siyasstinde
dasteklayici hiiquqgi ve iqtisadi alatlerin, o ciimleden tarif tasviglerinin ve texnoloji modernizasiyanin
gliclendirilmasi vacibdir. Regionda su ehtiyatlarinin davamli idare olunmasi, enerji tahliikesizliyi vo
ekoloji tarazligin qorunmasi baximindan stratejiahamiyyat kesb edir.

Qerbi Asiya regionunda KSES sahasi 6lkalar lizre foerqli inkisaf seviyyasindadir. Azarbaycan ylikseak
texniki potensiala malik olsa da, bu sahadan istifadenin seviyyasi kifayat gader asagidir. Yeni ganunver-
icilik vo texniki islahatlar potensialin reallasdirilmasina zemin yarada biler. iglim deyismalerinin
tasirlerini azaltmagq ve enerji tahliikasizliyini tamin etmak (i¢clin KSES sektorunun inkisafi stratejiahamiy-
vt dasiyir.

Azarbaycanin KSES potensiali hazirda gismen istifade olunmus olsa da, bu sahede iralileyis d¢lin
ham texniki, ham de institusional baximdan zemin mévcuddur. Hiiqugi ve iqtisadi tesviglarin davamlilidi,
regional infrastrukturun barpasi ve elmiasasli potensial arasdirmalarin aparilmasi, KSES sektorunun ink-
isaf1 d¢dn muahdm sertlerdir. Uzunmdddstli dovrde bu saheanin inkisafi lkenin enerji tahliikesizliyinin
artirilmasi ve yasil igtisadiyyat modeline kegidi (i¢ciin strateji rol oynaya bilsr.

Kicik su elektrik stansiyalari Qarabag bélgasinin enerji taminati va ekoloji davamli inkisafi (¢iin
mdhdm rol oynaya biler. Onlarin dizgin planlasdirilmasi ve tatbigi ile bolganin enerji miistaqilliyine
téhfe verilmekle yanasi, sosial-igtisadi dir¢alisi desteklenmis olacaqg. Dévlet ve 6zel sektor arasinda
amakdasliq bu prosesin ugurlu icrasi tclin esas faktorlardan biridir
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Abstract

The main aim of the aricle is to study the events that marked the beginning of “the Arab
Spring/”: Tunisia's social and political transformation.

Tunisia is one of the strategically important countries in North Africa.
Its location on the southern coast of the Mediterranean Sea makes it a crossroads of both trade
routes and cultures. Bordered by Algeria to the west and Libya to the southeast, the country’s
northern and eastern borders open to the Mediterranean Sea. Tunisia has a total area of 164,000
square kilometers, and its coastline stretches approximately 1,300 kilometers. This highlights its
significance as a key coastal country in the Mediterranean.

The geographical location of Tunisia has a major impact on the country’s economic potential
and strategic importance. This unique geographic position allows Tunisia to establish close ties not
only with North Africa, but also with Europe and the Middle East.

Conclusion. As a result, the new constitution, finalized and adopted in 2014, marked a sig-
nificant step forward in Tunisia's democratic development, based on the principles of human rights,
the rule of law, and a multi-party system.

Application importance: the material can be used in higher education institutions. Stake-
holder who interested in history can also get benefit from this study.

Keywords: Africa, Arab Spring, Tunis, politics, Mediterranean Sea

Introduction. From past to present, Tunisia has developed under the influence of various cultures
and has become a country with a rich and deeply rooted cultural heritage. Throughout history, this region
has come under the political rule of Arabs, Berbers, Andalusians, and Turks, turning it into an area shaped
by a mix of numerous cultural and ethnic influences. Due to these characteristics, Tunisia holds an im-
portant place in North Africa, both geographically and culturally [4, pp.20-21].

The main part. Tunisia is one of the strategically significant countries in North Africa. Its location
on the southern coast of the Mediterranean Sea makes it a crossroads of trade routes and cultures. Bor-
dered by Algeria to the west and Libya to the southeast, its northern and eastern borders open to the
Mediterranean. The total area of the country is 164,000 square kilometers, and its coastline is approxi-
mately 1,300 kilometers long. This shows that Tunisia is a key coastal country in the Mediterranean. The
geographical location of Tunisia significantly affects its economic opportunities and strategic im-
portance. This unique geographical position allows Tunisia to establish strong ties not only with North
Africa but also with Europe and the Middle East [2, p.2].

The predominance of the Arab population plays an important role in shaping the country's cultural
and social structures. Nearly 98% of the population adheres to Islam, which is one of the key factors in
determining the country’s religious and cultural identity. Islam has had a profound impact on Tunisia’s
social life, traditions, and legal system [9].

In 1574, Tunisia came under the protection of the Ottoman Empire and was administered as a
province of the empire by governors officially appointed from Istanbul.

By the mid-19th century, due to problems faced by the Ottoman Empire along its eastern and
southern borders, it began to lose its influence in North Africa, particularly in Tunisia. As a result, Tunisia
was occupied by the French. With the consent of Great Britain, France expanded its influence over Tunisia
and signed the Bardo Treaty with the Bey of Tunisia on May 12, 1881. Through this agreement, Tunisia
formally came under French protection. The treaty gave France significant control over the country’s
foreign relations and internal administration. As a result, Tunisia effectively lost its independence and
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became a territory under French control. With the signing of this treaty, Tunisia officially became a
French protectorate and part of France’s colonial policy. The Bardo Treaty also enabled France to estab-
lish political, economic, and military authority over Tunisia and bring local governance under its control.
French rule in Tunisia lasted for 75 years [11, pp.5-6].

Later, under the leadership of Habib Bourguiba, the Tunisian people began their struggle for inde-
pendence and freedom. In 1934, Bourguiba founded the Neo Destour (New Constitutional) Party, launch-
ing an independence movement that was considered illegal by the French authorities. During World War
Il, Tunisia became a battleground for Allied and Axis forces. In 1954, the French government changed its
policy toward Tunisia and began engaging with local national leaders. As a result, the Bardo Treaty was
annulled in March 1956, and Tunisia gained its independence. The freedom struggle led by Habib Bour-
guiba faced many challenges. In 1956, the French government was forced to leave Tunisia, marking a
significant step toward full independence. Following the abolition of the monarchy on July 25, 1957, the
Republic of Tunisia was proclaimed, and Habib Bourguiba became the first president [6, pp.2-3]. Major
changes occurred in the country’s political life as a result of the reforms carried out during this period.

Habib Bourguiba implemented significant reforms by separating religion from state affairs. He en-
acted several laws aimed at establishing a secular system, limiting the influence of religion on state pol-
icy. The main goal of these reforms was to reduce the impact of religious and cultural conservatism in
society and build a more modern and developed state. He also made important strides in the area of
women’s rights. In 1956, he succeeded in passing laws that strengthened women's rights. Bourguiba’s
reforms mostly focused on education and social sectors. These reforms led to noticeable changes in the
country’s economic and social development [1].

Among all Arab countries, Tunisia was the one where women gained the most rights. Additionally,
Bourguiba considered Islam a force that hindered the country’s development, and in 1981, he banned
the headscarf (which he referred to as a “disgusting piece of cloth”) in schools and government institu-
tions. He closed religious schools and abolished Sharia courts. Resistance to his revolutionary reforms
was especially strong in the city of Kairouan, a place considered sacred by Muslims.

In 1981, Tunisia held its first multi-party parliamentary elections. However, candidates from the
main opposition—islamist-oriented parties—were not allowed to participate. In 1984, the situation
worsened when the government eliminated key bread subsidies. This decision increased social and eco-
nomic tensions in the country and led to widespread protests.

During these demonstrations, participants held loaves of bread instead of posters, trying to high-
light the ongoing rise in food prices and the resulting decline in living standards. A group of students
formed a human figure shouting the slogan "Tunis hurra" (Free Tunisia), while one young man sewed his
mouth shut in protest of limitations on freedom of expression. Such demonstrations continued to grow
rapidly [8, p.3].

During these protests, Zine El Abidine Ben Ali, who was then the Minister of National Security and
Interior, targeted various political opponents and ordered the arrest of those responsible for numerous
human rights violations.

Ben Ali, citing the serious deterioration in the health of 84-year-old Bourguiba and his inability to
fulfill his duties, seized political power on November 7, 1987. Despite legal and constitutional limitations,
he concentrated the leadership of the state in his own hands. This event led to profound changes in the
governance and political structure of the country.

After assuming power, Ben Ali announced his intention to strengthen national unity through dia-
logue and reconciliation with all political opposition movements, and also promised to carry out reforms
in the economic sector. In the early days of his presidency, Ben Ali emphasized the importance of cooper-
ating with opposition groups and labor unions. On November 7, he published the "National Unity Pact”,
in which he committed to ensuring freedoms in both political and economic spheres.

As a result, between 1988 and 1990, the organization of opposition political parties and social
groups within the country was permitted [12, p.37].

Ben Ali served as Tunisia’s president for a total of 23 years and 2 months. He participated in the
presidential elections held in 1989, 1994, 1999, 2004, and 2009, winning each election by a wide ma-
Jority. In each of these elections, he maintained his political power, secured his long-term presidency, and
clearly demonstrated how one-sided the political system in the country had become [10].

To summarize Zine El Abidine Ben Ali’s era, although some level of economic progress was
achieved, it did not benefit the broader population; instead, the wealthier groups took advantage of the
situation. While there was notable growth in the tourism sector, unemployment rates remained high.
Both domestically and internationally, Ben Ali initially began to gain recognition as a democratic leader.
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However, over the years, these hopes gradually faded. Ben Ali began taking steps to gradually neutralize
the opposition [7, p.53].

During Ben Ali’s rule, the restrictions on the internet, the banning of literature on democracy and
human rights, and similar measures revealed the repressive nature of the government. The high unem-
ployment rates among the youth were seen as clear indicators of the problems within the country’s social
and economic system. This situation was dramatically altered by Mohamed Bouazizi’s protest, which be-
came a symbol of resistance against the Ben Ali regime.

Born into a peasant family with six siblings, Bouazizi's main source of income was selling vegeta-
bles, which he earned about 510 a day. On December 17, 2010, a group of four men and two women
attacked him and confiscated his vegetables. When Bouazizi protested the injustice done to him, one of
the female police officers slapped him in the face. Unable to get his fruits back at the police station,
Bouazizi calmly parked his car near a government building. He then bought flammable liquid from a
nearby shop. He poured it on himself. Then, pointing to the sky, he lit a match. After a few minutes of
astonishment, the people around him covered Bouazizi and extinguished the flame. This action expressed
his personal pain as well as his frustration with the system. Bouazizi's dramatic protest became a symbol
of the popular movements and social injustice that would later take place in Tunisia. [3, p. 74-75].

Bouazizi's self-immolation sparked a wave of democratic protests. After the incident, about
1,000 people gathered in front of the government building in the city of Sidi Bouzid. The next day, police
fired tear gas at the young protesters. On December 19-21, the events spread to neighboring cities. A
young man named Houcine Neji committed suicide by climbing a high electricity pole in a crowded area
and jumping over the power lines. On December 28, Bin Ali visited Bouazizi in the hospital and promised
to help his family. He dismissed the governor of Sidi Bouzid and the police chief. However, this step was
too late to prevent the uprising. On January 9, Bin Ali ordered army commander Rachid Ammar to stop
the uprising, but Ammar sent tanks and troops into action, but did not resort to violence. As a result, Bin
Ali decided to leave the Middle East. In January 2011, unable to stop the demonstrations, Zine El Abidine
Ben Ali fled to Saudi Arabia with his wife Leila, two daughters, and a son. After the overthrow of the Ben
Ali regime, the Tunisian people held free and fair elections for the first time. In these elections held in
October, the Ennahda Movement, led by Rachid al-Qannoushi, came first with a large number of votes,
winning 89 deputies in the 217-seat Constituent Assembly. The results of these elections changed the
political landscape of the country. One of the main objectives of the parliament was to draft a new con-
stitution. At this stage, the issues of women's rights, freedoms, and the protection of democratic princi-
ples were brought to the fore. In 2011, the Constitutional Assembly was formed by the interim govern-
ment and, against the backdrop of extensive public debate, the preparation of a new draft constitution
began [ 5].

Conclusion. As a result, the new constitution, finalized and adopted in 2014, marked a significant
step forward in Tunisia's democratic development, based on the principles of human rights, the rule of
law, and a multi-party system. This new legislation ensured political stability in the country.
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Relevance.

Traumatic brain injury is damage to the skull and/or brain that occurs as a result of mechanical
impact. The acute phase of TBI covers the first 24—-72 hours after the injury and requires particularly
careful monitoring of vital functions. Among them, a special place is occupied by the body's vegetative
reactions, which are often the first and most pronounced signs of severe neurological deficit.

Traumatic brain injury (TBl) remains one of the leading causes of mortality and disability among
the population, especially among people of working age. In the acute period of TBI, the risk of developing
disorders of the autonomic nervous system increases significantly, which can significantly affect the out-
come of the disease. Such manifestations include fluctuations in blood pressure, arrhythmia, respiratory
disorders, thermoregulation and sweating, which requires timely diagnosis and correction.

Autonomic dysfunction may mask or exacerbate the manifestations of the underlying injury, mak-
ing clinical assessment of the severity of the patient's condition difficult. It also serves as a prognostic
marker of the extent of central nervous system damage and may indicate the need for intensive care or
early surgical intervention.

The study of vegetative disorders in the acute period of TBI allows not only to better understand
the pathophysiological mechanisms of injury, but also to optimize treatment approaches aimed at reduc-
ing complications and improving long-term treatment results. All this emphasizes the high medical and
social significance of this topic.

Purpose of the study

To assess the nature and severity of autonomic disorders in patients with traumatic brain injury in
the acute period and determine their prognostic significance.

Materials and methods

We examined 76 patients with clinical forms of mild traumatic brain injury (MTBI ), including 42
men (55.2+5.70) and 34 women (44.7+5.70) aged 20 to 60 years (the average age was 52.63+5.73%).

When selecting patients, we used the following main criteria:

Monitoring of vital functions (blood pressure, heart rate, temperature, respiratory rate)

Neurological examination (GCS, pupillary reactions)

Cardiac monitoring and temperature control

Results. Among 76 patients with acute MTBI, 100% were conscious upon admission, but 6.5% had
mild psychomotor agitation. Based on the Glasgow Coma Scale (GCS), patients were distributed accord-
ing to severity: 13 points - 48.6%, 14 points - 27.6%, 15 points - 23.6%. 51.4% of patients with moderate
severity had persistent headaches, 78% had sleep disorders, 48.6% had anxiety.
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Table Digital analysis of the dynamics of vegetative indicators (based on monitoring in the first 72

hours)
| Parameters | norm I 1day I 2 days I 3 days |
|BP (syst./diast . ), mmHg |~120/80 760795 - 90/60 | 145/85 - 100/70]| 130/80 - stable |
|Heart rate, bpm l60-90 |58-125 l6s-110 || 75-85 |
|Resp/'ratory rate, breaths/min || 12-18 || 10-24 || 12-20 || 14-16 |
|Body temperature, °C |36.6-37.0 |37.4-38.1 [37.2-37.6 |36.8-37.0 |
?Cszg;;r);fnt of the autonomic dysfunction scale up to 15 points 27 points 22 points 14 points

As can be seen from the table, the indicators are reliable, recorded over three days (the first 72
hours): instability of both systolic and diastolic blood pressure; changes in the respiratory rate and heart
rate are also visible. The temperature also increases during the first day. Thus, over three days the level
of consciousness improves and a pronounced dysfunction of the autonomic system is noted, i.e. its lability.

Conclusions.

Autonomic disturbances such as blood pressure lability and palpitations were common among pa-
tients. Observed symptoms of autonomic disturbances in combination with neurological manifestations
indicate the involvement of non-specific brain structures, which requires a specialized approach to treat-
ment.

1. Vegetative disorders are frequent and clinically significant manifestations in the acute period
of traumatic brain injury (TBl), especially in moderate clinical forms.

2. The main types of autonomic disorders include: instability of blood pressure, heart rhythm dis-
turbances, respiratory disorders, hyperthermia and sweating, which are associated with dysfunction of
the brain stem and hypothalamic structures.

3. Early diagnosis and correction of autonomic disorders in the acute period of TBI allows to im-
prove the prognosis, reduce the risk of complications and increase the effectiveness of the therapy.

4. Comprehensive monitoring of autonomic function parameters (heart rate, blood pressure, body
temperature, respiratory parameters) should be included in the standard management of patients with
1Bl

5. The severity of autonomic dysregulation correlates with the degree of brain damage and may
serve as a prognostic criterion for an unfavorable outcome.
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XVIPYPIVISI SMUJIETICUMN Y JIETEV C MEHE TUYECK OV STNOJIOMIEN: MPOCTIEKTUBHAS
OLIEHKA COBPEMEHHOU IPAKTUKN 1 PE3YJIbTATOB

Mykamaesa [uHapa KymapbekosHa

Bpay pe3udeHm-HeBposio2

HAO «MeduuyuHckut YHusepcumem Cemell»
punuan 2. Yemb-KameHo20pcK
2.Yemb-KameHoz2opck, Kazaxcma

AKmyanbHOCMb. AKMYyasbHOCMb Xupypeuu 3nusiencuu y demedl ¢ eeHemuy4eckol smuosiocuel
obycnosneHa pocmom 3abosesaemocmu nunencued, CBA3AHHbIM C PA3/IUYHbIMU 2eHemuyecKumu
HapyweHUsmMuU. 3nuaencus, 0CobeHHo pe3ucmeHmHas K MeouKkameHmo3HoU mepanuu, 3Ha4yumesibHO
yxyowaem Ka4ecmso ¥u3HuU demed u ux cemel, 02paHUYUBAsi pa3sUMUe U CoyUaIbHYH aoanmauuro.

CoBpemeHHble ucc1ie008aHuUsi NOKA3bIBAOM, YMO XUpypeuyeckoe BMewameibCmao Moxcem bbimb
2PeKmuBHbIM MEmoOoM JieyeHUs, NO3B0/AA 00CMUYL 3HAYUMEbHO20 YMeHbLeHUs 4acmomabl
npuCMynoB8 uiu 0axe Uux NOJIHO20 UCYe3HOBeHUs. 3mo ocobeHHO akmyasibHo 018 demel C
onpedesieHHbIMU  2eHemuYeCcKUMU CUHOPOMAMU, MAkKuMu Kak cuHopom JlaHoay-KnepgHepa uiu
myb6epo3HbIl CKiepo3, 20e MpaduyUOHHbIe Memo0obl! Jle4YeHUs YaCMOo OKA3bIBAOMCS He3phdEKMUBHbIMU.

[TposedeHue NpoCNeKmMUBHbIX OUEHOK NO3B0JISem cobpame aKmyasibHble 0aHHbIe 0 pe3y/IbMmamax
Xupypau4eckoeo BMewameslbCmBd, OoueHUmMb e20 6e30NdacHOCMb U 3¢dekmuBHOCMb, a Makxe
onpedenums ONMUMAsIbHbIE Kpumepuu 019 Bblbopad KaHOUOAamos HA ONnepayuro. Ydumeisas
UHOUBUOYA/IbHbIE 0CObeHHOCMU 2eHemuYecKol NpeopacnosIoOHeHHOCMU, Makue ucci1e0o8aHuUs Mo2ym
cnocobcmBsoBame pazBuUMUK NEepPCOHA/IU3UPOBAHHO20 NOOX00A B 1leYeHuUU 3nusiencuu y oemed.

Llenb uccnedosaHus. OueHUmMb CoBpeMeHHbIe Memoobi U pe3y/ibmamabi XUpYpeu4decko2o 1e4eHus
snunencuu y demel ¢ e2eHemuy4eckol 3muosio2uel], 8 KOMOopPbIX pACCMAMPUBArOMCH NPEeOoNepayUOHHOe
obciedosaHue, munbi onepayull u NOC/1IeoNepayUoHHbIe UCX00b! NPU WUPOKOM CNekmpe
paccmpolcms.

Mamepuasibl U Memoodbl UCCIE00BAHUSA. [Ju3alH UCCIe00BAHUSA - NPOCNEKMUBHOE KO20PMHOE
uccredoBaHue. B Hem ocywecmssisemcs cbop U aHanu3 OdHHbIX O NAyueHmax 00 U Nnocse
Xupypauyecko2o BMewamesibCmad, Ymo N03B8019em oUeHUMb 3ppekmuBHOCMb JleYeHUs U e20 BJIUSHUE
Ha KJIUHUYeckue ucxoobl. Memoobl npumeHsiembie 8 ucciedosaHuu. 6yoym BKJIHOYeHb! NAUUeHMb! B
Bospacme 0o 18 nem, ¢ uzBecmHol 2eHemu4eckol 3muosioauel], NepeHecwux onepayuro No e4yeHuro
anusencuu U3 dpxusa Hesposioeudeckoeo omoeneHus PITI «bonbHuua MeouuuHcko2o ueHmpa
YnpasneHus denamu lNpe3udeHma Pecnybauku Kazaxcmar» Ha [1XB 8 nepuood ¢ 1 aHsaps 2023 2. no 1
dekabps 2023 2. OueHKa 0aHHbIX NPoBOOUIACh C UCNO0JIb30BAHUEM Helposusyaauzauyuu, 33F,
2eHemuyeckol Kaaccugukauuu (CmpykmypHbIU 2eH, opyeol 2eH, XpOMOCOMHbIU) u uyenel seq4eHus.
Pe3yibmamabi 0UeHUBaauCb NO MooupuyuposaHHoU wkasne ILAE.

Pe3ysiemamel: 1o pe3ysibmamam npoBedeHHo20 UCCe00BaHUS BbisIBAEHO, 4mo u3 24 demel ¢
2eHemuyeckod snuniencueld y 72 % Obiau exceoHesHble Npucmynsbl, Ko20d UX Hanpasasau Ha
xupypeu4yeckoe 06cedoBaHue, 4Ymo nNpousowsio B8 CpeoHemM yepe3 2,2 eoda nocsie pa3sumus
JlekapcmaeHHol ycmouyusocmu. [locre onepayuu y 68 % nauueHmos Habio0anoch YyMeHbuleHue
npucmynos bosiee yem Ha 50 %, npu 3mom y 33 % npucmynsi npekpamuiuch [meduaHa HabrooeHus - 11
mecaues. Omcymcmaue CyO0OpOXHbIX NPUNAOKOB bbl10 Haubosee pacnpoCMpaHeHHbIM B8 2pynne C
MOHO2eHHoU cmpykmypod, HO BO BCex epynnax Habs1ro0aiock 3Ha4umesibHoe obiec4eHue.

BbiB00ObI: [Toc/1ie xupypeu4ecko2o eqeHus nuaencuu y 6o/buuHcmBaa demed ¢ 2eHemu4yeckou
smuosiocuel Hab1ro0aemcs 3Ha4UMesIbHoe CHUXeHUe Yacmomabl NPUCMYNOB, 0axce Npu 0Mcymcmauu
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e0UHUYHbIX CMPYKMYPHbIX U3MeHeHUU U NpU WUPOKOM CNeKkmpe 2eHemuyeckux NpuYUH. mu
pesy/Ibmamal NOOYEPKUBAKOM HEOOX0OUMOCMb YCKOPEHHO20 HANPABJIEHUS HA XUPYPeUuYeckoe 1edeHue
anusiencuu u No0depxKu boJiee WUPOKo2o NPeOCMAsIeHUS 0 MOM, KaKYHo NOJIb3y MOX(em NpuHecmu
0emsam xupypaudeckoe JieqeHue 3nuiencuu, 0ax e eciu OHo HOCUM NAIIUAMUBHbIU Xapakmep.
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Abstract

The process of acquiring a second language (L2) is a complex interplay of cognitive, social,
and affective factors. This article explores the pivotal role of emotional intelligence (El) in second
language acquisition. Emotional intelligence refers to the capacity to recognize, understand, and
manage emotions in oneself and others. This article posits that individuals with high emotional
intelligence possess advantages in language learning, including improved motivation, better inter-
personal communication, and reduced anxiety. By examining the interplay between El and various
components of language acquisition, this discussion highlights the transformative impact of emo-
tional awareness on linguistic success. The article incorporates a blend of theoretical insights and
practical applications, reflecting on the implications of emotional intelligence in the context of
second language acquisition. It emphasizes the social and cognitive dimensions of language learn-
ing that align with broader linguistic inquiries.

Keywords: language learning, motivation, second language, communication, emotions, col-
laborate, practice

Introduction

The acquisition of a second language is an intricate process influenced by a myriad of cognitive and
emotional factors. While traditional models of second language acquisition often emphasize structural
and social components, the significance of emotional intelligence in this domain is an evolving field of
study. Emotional intelligence, as conceptualized by Goleman (1995), encompasses the ability to perceive,
control, and evaluate emotions. In the context of language learning, El plays a critical role in enhancing
motivation, fostering effective communication, and alleviating anxiety.

Emotional Intelligence Defined

Emotional intelligence can be dissected into several key components, including self-awareness,
self-regulation, social awareness, and relationship management. Self-awareness allows learners to rec-
ognize their emotional states and how these states may affect their learning process. Self-requlation
enables individuals to manage their reactions to emotions, which can be particularly beneficial in the
face of the challenges associated with language acquisition. [1,14] Social awareness and relationship
management are essential for interaction with peers and instructors in a second language, forming the
bedrock for successful language practice and communication.

The Role of Emotional Intelligence in Language Learning Motivation

Motivation is a cornerstone of successful language acquisition. Learners with high emotional intel-
ligence often exhibit intrinsic motivation; they engage with the language not simply as a requirement but
as a means of personal expression and social connection. This intrinsic motivation is a powerful driver in
language acquisition, as it leads learners to invest more time and effort in mastering the new language.
Emotionally intelligent learners are also more capable of setting realistic goals and maintaining resilience
in the face of setbacks, further enhancing their commitment and engagement in the learning process.

Enhancing Communication through Emotional Intelligence

Communication is not merely about the exchange of words, it is inherently emotional. The ability
to interpret emotional cues, such as tone of voice or facial expression, can significantly influence the
effectiveness of communication in a second language. By responding appropriately to a speaker's emo-
tional state, learners can make conversations more engaging and create a sense of trust that fosters
better communication. For instance, sarcasm, humor, or empathy often rely heavily on non-verbal signals
and emotional context. Learners with high El are better equipped to navigate intercultural communica-
tion, as they understand the nuances and subtleties that accompany language use in different social
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contexts. [2, 8] This understanding not only facilitates clearer communication but also fosters stronger
relationships and a more supportive learning environment. Learners often experience fear of making mis-
takes, judgement from peers, and performance pressure, all of which can inhibit their willingness to prac-
tice the language. Misunderstanding emotional cues can lead to misinterpretations of intent, potentially
causing conflict or awkwardness. For instance, a learner might misread a native speaker's frustration as
anger rather than urgency, leading to inappropriate responses. Recognizing these cues can help mitigate
such misunderstandings. Here, emotional intelligence plays a protective role. Emotionally intelligent in-
dividuals are typically better at managing their anxiety and stress levels. They can engage in self-soothing
techniques, reframe their perceptions of failure, and maintain a growth mindset. By addressing anxiety
through emotional regulation, learners can create a more conducive environment for language practice,
ultimately enhancing their proficiency.

By developing skills to interpret these emotional cues in a second language, learners not only en-
hance their communication effectiveness but also foster richer, more meaningful relationships in their
multilingual interactions.

Social Dynamics and Collaborative Learning

Language learning is inherently social, and the dynamics among peers can significantly affect the
acquisition process. High emotional intelligence fosters empathy and understanding, making it easier for
learners to collaborate effectively with others. Group activities and language exchanges are richer and
more productive environments for those with high El, as they can forge connections that enhance learn-
ing. [3] Such collaborative efforts do not only practice language skills but also contribute to social bond-
ing and emotional support, further promoting a positive attitude towards language learning. Social dy-
namics play a crucial role in shaping the collaborative learning experience, as they influence how individ-
uals interact, communicate, and build relationships within a group. When learners engage in collabora-
tive activities, the social norms and group cohesion can significantly enhance motivation and participa-
tion, leading to deeper understanding and retention of knowledge. Effective collaboration requires not
only sharing information but also developing trust and mutual respect among peers, which can be culti-
vated through structured group interactions and open communication. Moreover, the diverse perspec-
tives that emerge from a socially dynamic environment encourage critical thinking and creative problem-
solving, making the learning process richer and more engaging. By fostering an inclusive atmosphere that
values each member's contributions, educators can harness the power of social dynamics to promote
meaningful learning experiences that go beyond individual achievement.

Conclusion

The impact of emotional intelligence on second language acquisition is profound and multifaceted.
From enriching motivation to facilitating communication and managing anxiety, emotional intelligence
serves as a critical asset in the language learning process. As educational methodologies evolve, it is es-
sential to consider the integration of emotional intelligence training within language education frame-
works. By recognizing the interplay between emotional awareness and linguistic development, educators
can create more effective and empathetic learning environments that promote success in second lan-
guage acquisition.
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Abstract

The integration of digital platforms into education has transformed traditional teaching
methods, offering new ways to engage students and foster critical thinking. This study examines
the influence of digital platforms, specifically Telegram, on the development of students’ critical
thinking skills. Telegram, a widely used messaging platform, offers a range of interactive features
that can facilitate active engagement and collaboration among students. By incorporating group
discussions, polls, quizzes, and chatbot integration, Telegram creates opportunities for students to
interact with one another and reflect on complex issues, promoting independent inquiry and prob-
lem-solving. Telegram's features allow for continuous, dynamic interaction beyond the classroom,
enabling educators to create learning environments that encourage students to analyze diverse
viewpoints, evaluate information critically, and construct well-reasoned arguments. The plat-
form’s multimedia capabilities, including the use of images, videos, and audio, enhance its peda-
gogical effectiveness by supporting varied learning styles and providing different forms of content
that challenge students to think critically. Through polls and quizzes, students are prompted to
make quick decisions, fostering critical thinking and the ability to justify their choices. Chatbots
also provide tailored tasks or feedbacks that encourage deeper reflection on course materials, sup-
porting individualized learning. One of the key advantages of using Telegram in education is its
accessibility. As a mobile-friendly platform, it allows students to engage with content at their own
pace, facilitating learning outside of formal class hours. This flexibility promotes continuous learn-
ing and critical thinking, helping students develop skills necessary for independent learning and
inquiry. Moreover, the platform encourages peer collaboration, where students can debate and
share ideas, thereby broadening their perspectives. This article highlights the pedagogical implica-
tions of using Telegram in education and outlines best practices for integrating the platform into
teaching strategies. It suggests that when used effectively, Telegram can significantly enhance
students’ critical thinking abilities by fostering an environment that promotes reflection, analysis,
and dialogue. The findings underscore the potential of digital platforms like Telegram to support
the development of essential cognitive skills in contemporary education

Keywords: Telegram, Critical thinking, digital platforms, blended learning.

INTRODUCTION

Critical thinking is considered one of the most important skills needed by modern world. This ability
includes the ability to achieve academic success as well as basic requirements for employment. The
reason for this is that hiring a person with well-developed critical thinking will allow the company to
move forward, develop and achieve its goals [1]. Considering that the current 21st century is the time
when all technologies have reached their peak, the emergence of various digital platforms has created
various favorable conditions for people. According to the study, using various platforms as learning tools
helps develop critical thinking. This holistic approach, using digital technology and communication as a
modern tool in education, promotes comprehensive and self-development of students.

The introduction of various digital educational platforms into the educational process has made a
great contribution to the formation of competitive individuals and specialists, especially the younger
generation. In the learning process, it is important to use not only educational social platforms, but also
various popular social platforms. One of them is the Telegram platform. At first glance, this platform
may appear to be a simple communication tool, but it also serves as an educational platform. Telegram
is a familiar tool that is often used in daily life when people use it to communicate or communicate with
each other. However, it is known that people can open learning channels in Telegram. Telegram
currently has a large number of language teaching channels. Since practice is the most important part
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of learning a language, many language learners are lazy in mastering it. And the various features of
Telegram can play an important role for language learners and improve their knowledge. The main goal
of this research is to improve the development of students’ critical thinking using Telegram platform in
the field of education.

Theoretical framework critical thinking in the digital age

If we look at the history of critical thinking, we see that critical thinking mainly comes from two
important disciplines. One of them is psychology and philosophy. It also influenced the formation of crit-
ical thinking in education. From these three subjects the foundation of critical thinking was laid [2]. The
concept of critical thinking in John Dewey’s writings is called reflective thinking. He said that critical
thinking is the study of what a person believes and why he believes it. Another remarkable development
in history was that in the 1930s, schools participating in the Eight Year Study of the Association for Pro-
gressive Education adopted critical thinking as their goal. They attempted to achieve this goal by organ-
izing trials. In 1941, Glazer administered tests of critical thinking to high school students. Similarly,
Bloom presented his taxonomy, showing six levels that allow students to develop their bottom-up think-
ing skills. And Robert H. Ennis dedicated his life to the study of critical thinking and said, “Critical thinking
is intelligent, reflective thinking focused on deciding what to believe or what to do”[3]. That is, the ability
to think critically is a process that is applied in practice. Ennis identified the skills associated with critical
thinking: viewing a problem from a holistic perspective, identifying criteria for evaluating solutions to
that problem, proposing alternative solutions, considering the entire situation before making a decision,
and monitoring its implementation.

Since different scientists have expressed their opinions about critical thinking, it is difficult to give
an exact definition. Bailyn and other scientists have shown that the characteristics of critical thinking
vary. According to the research of these scientists, a person believes in the world he wants to believe in
and tries to define it, and in the process of thinking, thinks in accordance with certain standards or
requirements. There must be a sufficient level of the thinking process. Researchers describe critical
thinking in different ways, for example, Dewey believed that a person develops critical thinking based on
his observations and experiences. Critical thinking is considered a target program in the learning process.
The main goal is to teach students to understand the standards and criteria inherent in critical thinking
and be able to apply them in practice [4].

Digital Platforms as Tools for Cognitive Development

The changes and innovations taking place in the world have brought about changes in the field of
education. The field of education has changed and the requirements have changed. Society is recognizing
the need for new skills in workers, including critical thinking and problem-solving skills. In this regard, a
new paradigm of education is being developed that prepares qualified workers who are able to solve the
complex problems of the future. Based on this, a new type of blended learning has emerged. The type of
learning that combines online and face-to-face learning has gained popularity. In addition, the onset of
the pandemic has led to a shift to online learning and has influenced the development of various digital
tools. Various tools that have emerged due to the development of technology allow for interesting and
innovative lessons. Since traditional learning is a monotonous form of education, it can lead to loss of
interest among students, and is also characterized by the ability to quickly assess the material. However,
this does not mean that traditional learning is invalid. Because each type of learning has its own charac-
teristics and place. And since digital learning is in demand today, its use in the educational process is
effective [5].

Digital platforms have emerged as essential tools in contemporary education, offering dynamic
and versatile environments that enhance the teaching and learning experience. These platforms enable
educators to communicate with students in real time, distribute educational resources efficiently, assess
student performance, and encourage collaboration both inside and outside the classroom. With the
growing need for flexible and inclusive education, especially after the shift caused by the COVID-19 pan-
demic, digital tools have proven to be more than supplementary—they are central to modern pedagogy

[6].

One of the key strengths of digital platforms is their capacity to support multiple forms of content
delivery. Whether through text, audio, video, or interactive elements, educators can design lessons that
cater to various learning styles and needs. Platforms such as Google Classroom, Moodle, Microsoft
Teams, and Telegram allow educators to share learning materials, assign tasks, and track student pro-
gress, all within a centralized digital space [7]. This not only improves access to information but also
promotes learner autonomy, as students can review materials at their own pace.
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Moreover, digital platforms serve as powerful tools for fostering communication and collaboration.
Features such as group chats, forums, and video conferencing create opportunities for peer interaction,
discussion, and cooperative learning. These tools simulate the social elements of traditional classrooms,
allowing students to engage in debate, problem-solving, and group projects that build critical thinking
and teamwork skills [8]. Educators can also use built-in tools like quizzes, surveys, and polls to assess
understanding and encourage reflection. The integration of artificial intelligence (Al) and automation
further enhances the potential of digital platforms. Chatbots, analytics dashboards, and automated feed-
back systems help personalize the learning experience and provide timely support to students. This kind
of responsive design can significantly increase learner motivation and achievement [9].

In sum, digital platforms act as transformative tools that extend the boundaries of traditional ed-
ucation. By supporting differentiated instruction, enabling real-time interaction, and providing scalable
access to educational content, they empower both teachers and students in the learning process. Their
continued evolution will likely shape the future of education in increasingly innovative and inclusive ways.

Telegram as an Educational Environment

In recent years, Telegram has shifted from a simple messaging application into a versatile digital
platform that can serve as an effective educational environment. Its structure and features support a
wide range of teaching and learning formats, making it especially appealing to educators looking for
flexible and modern approaches to communication and content delivery [7]. Unlike many traditional
tools, Telegram provides instant access to educational materials, live discussions, and teacher-student
interaction, all within a single, user-friendly interface [10].

One of Telegram'’s key strengths lies in its group chats and channels. Educators can use these fea-
tures to organize online classes, post assignments, and conduct discussions. Channels are especially use-
ful for delivering lectures and distributing resources to large groups of students, as only administrators
can post messages, ensuring content remains organized and distraction-free. Group chats, on the other
hand, allow for real-time interaction, enabling students to ask questions, share opinions, and collaborate
on tasks [8].

Another unique aspect of Telegram is the integration of bots. These automated assistants can per-
form a variety of educational functions, such as administering quizzes, sending vocabulary reminders, or
helping learners track their progress. Teachers can customize bots to suit specific subjects or skill levels,
making the learning experience more personalized and interactive [9].

Telegram also supports a wide variety of multimedia formats, allowing teachers to share PDFs,
images, videos, audio recordings, and external links. This multimedia flexibility is ideal for language learn-
ing, science demonstrations, flipped classroom models, and more. With the ability to pin messages, edu-
cators can highlight important information such as deadlines, links to reading materials, or Zoom meet-
ing invitations [11].

One of the most practical features of Telegram is the scheduling of posts. Teachers can prepare
content in advance and schedule it to be sent at specific times, which is particularly useful for managing
lessons across different time zones or maintaining consistency in online courses [9]. This also helps stu-
dents stay on track, as they receive learning materials and reminders regularly, even outside of typical
school hours.

Telegram’s commitment to privacy and security is another factor that supports its use in education.
With options to hide phone numbers, control group membership, and manage who can message or add
users, educators can create a safe and respectful learning environment. Additionally, the ability to access
Telegram from various devices—phones, tablets, or desktops—ensures learners can stay connected re-
gardless of their location or technology access [11].

Overall, Telegram’s diverse features make it a powerful and accessible tool for creating a dynamic
educational space. It fosters communication, collaboration, and creativity while supporting a wide range
of teaching strategies. As educational needs continue to evolve in the digital age, Telegram offers prac-
tical solutions that meet both teacher and student demands for effective, flexible, and engaging learning
experiences.

Conclusion

The integration of digital platforms into education has significantly transformed the ways in which
students acquire knowledge, interact with information, and develop essential cognitive skills. Among
these platforms, Telegram stands out as a flexible and accessible tool that not only facilitates communi-
cation and resource sharing but also actively supports the development of critical thinking. Through col-
laborative discussions, instant feedback, multimedia resources, and the ability to engage with infor-
mation from multiple perspectives, Telegram enables learners to think analytically, reflectively, and
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independently. As education continues to shift toward more interactive and student-centered models,
digital platforms like Telegram will remain vital in nurturing thoughtful, curious, and critically engaged
learners. Embracing these tools with thoughtful pedagogical strategies ensures that technology en-
hances—not replaces—the intellectual depth and human connection at the heart of effective education.

References

1. Stupple, E. J. N., Maratos, F. A., Elander, J., Hunt, T. E., Cheung, K. Y. F., & Aubeeluck, A. V. (2016).
Development of the Critical Thinking Toolkit (CriTT): A measure of student attitudes and beliefs about
critical ~ thinking.  Procedia - Social and  Behavioral  Sciences, 217, 1057-1064.
https://doi.org/10.1016/j.sbspro.2016.02.184

2. Lai, E. R. (2011). Critical Thinking: A Literature Review Research Report. The Critical Thinking
Community. https.//citeseerx.ist.psu.edu/docu-
ment?repid=rep1&type=pdf&doi=b42cffa5a2ad63a3 1fcf99869e7cb8ef72b44374

3. ACER. (n.d.). Critical thinking: Skill development framework (2nd ed.). Retrieved from https.//re-
search.acer.edu.au/cgi/viewcontent.cgi?zparams=/context/ar_misc/article/1042/&path _info=Criti-
cal_thinking _ Skill_development_framework 2ndEd.pdf

4. Hurd, P. D. (2020). Critical Thinking. The Stanford Encyclopedia of Philosophy.
https.//plato.stanford.edu/entries/critical-thinking/?fbclid=IwAR3qb0fbDRba0y 17zj7xEfO790 1erD-
h9a-VHDebal73R 1avtCQCNrFDwWK8

5. Academia.edu. (n.d.). Critical Thinking and Problem Solving. Retrieved from https.//www.aca-
demia.edu/download/103875578/679.pdf

6. Al-Qaysi, N., Mohd, S., Al-Emran, M., & Shaalan, K. (2020). Mobile learning adoption in the Mid-
dle East: A systematic review of the past decade. Education and Information Technologies, 25(5), 4005—
4031. https.//doi.org/10.1007/5s10639-020-10100-

7. Sobaih, A. E. E., Hasanein, A. M., & Abu Elnasr, E. A. (2022). Responses to COVID-19 in higher
education: Students’ learning experience using Microsoft Teams and Zoom. Sustainability, 14(2), 735.
https.//doi.org/10.3390/su14020735

8. Manca, S., & Ranieri, M. (2016). Is Facebook still a suitable technology-enhanced learning envi-
ronment? An updated critical review of the literature from 2012 to 2015. Journal of Computer Assisted
Learning, 32(6), 503-528. https.//doi.org/10.1111/jcal. 12154

9. Sari, A. R., & Wahyudin, A. Y. (2019). Telegram-based online discussion and students’ critical
thinking skills in argumentation. Indonesian Journal of Informatics Education, 3(2), 115-122.
https.//doi.org/10.2096 1/ijie.v3i2.36245

10. Rafig, M., Fatima, R., Siddique, N., & Warraich, N. F. (202 1). Impact of Telegram on students’
academic performance: A case of higher education institutions in Pakistan. Library Philosophy and Prac-
tice, 2021, Article 5339. https.//digitalcommons.unl.edu/libphilprac/5339

11. Dabbagh, N., & Kitsantas, A. (2012). Personal learning environments, social media, and self-
regulated learning: A natural formula for connecting formal and informal learning. The Internet and
Higher Education, 15(1), 3-8. https.//doi.org/10.1016/j.iheduc.2011.06.002



https://doi.org/10.1016/j.sbspro.2016.02.184
https://citeseerx.ist.psu.edu/document?repid=rep1&type=pdf&doi=b42cffa5a2ad63a31fcf99869e7cb8ef72b44374
https://citeseerx.ist.psu.edu/document?repid=rep1&type=pdf&doi=b42cffa5a2ad63a31fcf99869e7cb8ef72b44374
https://research.acer.edu.au/cgi/viewcontent.cgi?params=/context/ar_misc/article/1042/&path_info=Critical_thinking__Skill_development_framework_2ndEd.pdf
https://research.acer.edu.au/cgi/viewcontent.cgi?params=/context/ar_misc/article/1042/&path_info=Critical_thinking__Skill_development_framework_2ndEd.pdf
https://research.acer.edu.au/cgi/viewcontent.cgi?params=/context/ar_misc/article/1042/&path_info=Critical_thinking__Skill_development_framework_2ndEd.pdf
https://plato.stanford.edu/entries/critical-thinking/?fbclid=IwAR3qb0fbDRba0y17zj7xEfO79o1erD-h9a-VHDebal73R1avtCQCNrFDwK8
https://plato.stanford.edu/entries/critical-thinking/?fbclid=IwAR3qb0fbDRba0y17zj7xEfO79o1erD-h9a-VHDebal73R1avtCQCNrFDwK8
https://www.academia.edu/download/103875578/679.pdf
https://www.academia.edu/download/103875578/679.pdf
https://doi.org/10.1007/s10639-020-10100-
https://doi.org/10.3390/su14020735
https://doi.org/10.1111/jcal.12154
https://doi.org/10.20961/ijie.v3i2.36245
https://digitalcommons.unl.edu/libphilprac/5339
https://doi.org/10.1016/j.iheduc.2011.06.002

| INTERNATIONAL SCIENTIFIC CONFERENCE. LISBON. PORTUGAL. 22-23.04.2025

WAYS OF DETERMINING THE EFFECTIVENESS OF ONLINE EDUCATION USING THE METAANALY-
SIS METHOD

Eszhanova Shygula Nurgazykyzy

2nd year Master’s degree student, L.Gumilyov Eurasian University
Budgakova Olga Vladimirovna

PhD, Professor of L.Gumilyov Eurasian University

Abstract

This study aims to determine the implementation of online learning on the quality and ef-
fectiveness of distance learning. The method in this study uses meta-analysis which is carried out
by examining the relevant research results with research variables from various research articles.
This meta-analysis was carried out on 60 research articles that examine online learning. Analysis
of the data used in this meta-analysis research uses quantitative methods to determine meta-anal-
ysis data in the form of numbers and uses qualitative data to describe the relevant research find-
ings. The results of this meta-analysis research show that the effectiveness of online learning is
still lacking when compared to classical or face-to-face learning. The effectiveness of online learn-
ing is influenced by several factors, including the quality of teachers in making online learning ma-
terials and compiling online learning guidelines, tools used in online learning such as electronic
media and internet network support, and student behavior in implementing online learning.

Keywords: online learning, meta-analysis, face-to-face learning, electronic media, distance
learning, research results, quantitative methods

Introduction

Online learning is one of the fastest growing trends in educational uses

of technology. Critical thinking in foreign language learning involves the ability to interpret, ana-
lyze, and evaluate language in a way that goes beyond rote memorization. Learners are encouraged to
consider context, cultural differences, and the various meanings a word or phrase can carry. They are
also asked to solve problems, make decisions, and adapt language use to suit different communicative
situations. This deeper level of thinking is essential for achieving fluency and accuracy in language use,
as well as for understanding the cultural contexts in which the language is spoken.

Research has shown that students who engage in critical thinking during language learning are
better at understanding grammar and vocabulary in context, making judgments about language use, and
using the language for practical purposes (e.g., communication, negotiation, persuasion). PBL is particu-
larly effective in promoting these higher-order thinking skills, as it challenges students to work through
complex issues, gather and evaluate information, and collaborate with others in a language-rich environ-
ment.

Materials and methods

Students represent and defend the product and result obtained during the project activity; prove
the necessary characteristics of the product obtained, show its advantage, social significance, benefit to
themselves and others; represent those who helped in achieving the planned; answer questions from
those present at the presentation.

Theme 1: Films

Task 1: Home of Movie History

In the hills above Los Angeles, you can see an image that is familiar to millions: tall, white letters
spelling "HOLLYWOOD." It is a famous symbol of the world's movie capital. However, Hollywood wasn't
always so well known. In 1853, only a single mud hut stood there. Two decades later, the area just west
of Los Angeles was a farming community. It wasn't until the early 1900s that the film industry arrived
and changed Hollywood forever.

In film's early days, most movies were made in New Jersey on the US east coast. However, bad
weather and limited sunlight made making movies there difficult. Added to this was the fact that Thomas
Edison had patents in the east on most filmmaking technology, and getting permission to use it was
expensive. In the west, however, these patents were rarely obeyed. In 1910, director D.W. Griffith arrived
in Los Angeles to film the short movie In Old California. He loved filming there and quickly spread the
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word of this great location. Cecil B. DeMille, one of the all-time greatest directors, filmed The Squaw
Man in Hollywood in 1914. It was the west coast's first full-length movie, a huge success, and the reason
why the film industry never left California again[1]

1. What is the famous symbol of the world's movie capital?

2.Where were made most movies?

3.When did direactor D.W. Griffith arrive in Los Angeles?

4. What . did Cecil B. DeMille film in Hollywood in 19142

5. Why the film industry never left California again?

Read the text and answer the questions

Film provides authentic and varied language

Another benefit of using film is that it provides a source of authentic and varied language. Film
provides students with examples of English used in ‘real’ situations outside the classroom, particularly
interactive language —the language of real-life conversation. Film exposes students to natural
expressions and the natural flow of speech. If they are not living in an English-speaking environment,
perhaps only film and television can provide learners with this real-life language input.

The visuality of film makes it an invaluable language teaching tool, enabling learners to understand
more by interpreting the language in a full visual context. Film assists the learners’ comprehension by
enabling them to listen to language exchanges and see such visual supports as facial expressions and
gestures simultaneously. These visual clues support the verbal message and provide a focus of attention.
Film can bring variety and flexibility to the language classroom by extending the range of teaching
techniques and resources, helping students to develop all four communicative skills. For example, a whole
film or sequence can be used to ummariz listening and reading, and as a model for speaking and writing.
Film can also act as a springboard for follow-up tasks such as discussions, debates on social issues, role
plays, reconstructing a dialogue or ummarizing. It is also possible to bring further variety to the language
learning classroom by screening different types of film: feature-length films, short sequences of films,
short films, and adverts.

1.What are the benefits of watching film?

2.What does interactive language mean?

3. What do you understand by facial expressions and gestures?.

4.What does the word “ springboard” mean?

4.Discuss the advantages of watching films.

https.//www.britishcouncil.org/voices-magazine/how-can-film-help-you-teach-or-learn-english

READING

What is E-Learning?

Did you know that almost everyone who uses a computer has completed some type of e-learning?
Perhaps it was called web-based training, or online learning, or computer-based training, but it’s all under
the same e-learning umbrella. E-learning can encompass a wide variety of online initiatives. So a good,
broad way to think about e-learning is as the use of electronic media (computers, tablets, or phones) to
educate or train learners.

This article will focus on e-learning in terms of course development and content authoring, and
then explore what it is, why we use it, how it’s evolved, and much more. So if you're interested in finding
out more about e-learning in general, you've come to the right place. Read on!

E-Learning heroes, 2016.

WRITING

Write an essay (in 250 words) on the following topic.

“Teaching in the Internet age means we must teach tomorrow’s skills today.” - Jennifer Fleming

Give the examples of the skills that might be useful for tomorrow.

Make a mind map on the elements of online learning in groups.

mws
Ld

Google, Mind Map, 2024
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Dwell on the following questions and comment on them.

v' Where is the demand for distance-learning come from?

v What are the reasons of people who choose different forms of online education?
Study the list of the electronic resources and answer the following questions.

v’ Have ever used any of them? If yes, what were your purposes?

v' What type of resources would you like to use in the future and why?

v Which is the appropriate resource for searching language materials?

Some of the most frequently encountered types are:

E-journals

E-books

Full-text (aggregated) databases

Indexing and abstracting databases

Reference databases (biographies, dictionaries, directories, encyclopaedias, etc.)
Numeric and statistical databases

E-images * E-audio/visual resources

@ i Information

NN N NN

—@ E-Books ‘ EZX?,L”GSS- g
e E:Resarve : \ &5
e e
)

Instdution

InterSbrary e Q 0
Loan Servicas Distance Libeary News &
Educaton Information  Anduncemants.

http://www.testyourenglish.net/english-online/grammarquiz/ifsquiz.html

v' What e-books have you read? (If you have not read what e-books would you like to read?)

v' What are the news and announcements do you read online? Why? Why not?

Reading

Recently, innovative teaching has been viewed as a constructivist, social-constructivist, and

student-centered process whereby students should be active learners in a supportive environment,
engaging in authentic and relatable problem-solving activities to stimulate learning (Brandon, 2004).
Ferrari, Cachia, and Punie (2009) expanded the definition of innovation by suggesting that it involves
creative teaching that fosters students’ creative potential. Indeed, Zhu et al. (2013) suggested that
innovative teaching also requires four competencies: learning, social, educational, and technological.
Respectively, these competencies hold within a willingness and readiness to learn, communication with
students from different backgrounds, passion and knowledge ability, and a use of technology to further
student understanding.

Answer the questions

1. What involves creative teaching?

2. What four competencies does innovative teaching require?

3. What does the term “willingness and readiness to learn” mean?

4. What does “student-centered process”mean?

1. Discuss the following topics in pairs.

Write an essay on the statement: “Studying foreign languages should start in the kindergarten”.

The Problem of Upbringing

Speaking

1. Speak on the

problems illustrated in _t{)e images below

Google Images


http://www.testyourenglish.net/english-online/grammarquiz/ifsquiz.html
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Group work
Brainstorm the problems related with children in groups of 2-3 and then exchange your answers

Google Brainstorming

Work with vocabulary

Withdrawal - the act of taking back or away something that has been granted or possessed

Selfishness — the quality or state of being selfish

Violent behavior — marked by the use of usually harmful or destructive physical force

Loneliness- producing a feeling of bleakness or desolation

Disruptive behavior - disrupting or tending to disrupt some proces

Recklessness - marked by lack of proper caution : careless of consequences

Bullying - abuse and mistreatment of someone vulnerable by someone

Learning disorders - to disturb the regular or normal functions of

Unstable- not stable : not firm or fixed : not constant:

Conclusion

The problem situation is a necessary condition for the formation and development of foreign
language speech activity and speech thinking, since it is probabilistic in nature and requires flexible, non-
standard use of language tools. The very educational activity is filled for the student, personal meaning
turns out to be "humanized", humanistically oriented.It should be remembered that the concepts "task”
and" problem " are often mixed or used as equivalent.

The model is presented on the basis of a conceptual and methodological platform of foreign
language education, taking into account the socio-psychological, communicative-functional and
psychological-linguistic features of intercultural and communicative competence.

Skills to use Internet resources

'er .

correct answer
7%

Diagram 1-Results of evaluating the quality of students 'responses to questions that test their ability to
work with Internet resources
The data obtained during the experiment showed that, despite the students 'ideas about Internet-
resources, most of them do not read, do not show creative activity, and do not have a proper system of
knowledge about the possibilities of Internet-resources for the development of language skills and listen-
ing skills in a foreign language. The generalized results of the experiment are presented diagram 2. A
total of 26 students took part in the study.


https://www.merriam-webster.com/dictionary/disrupt
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Diagram 2 - The generalized results of the experiment
Conclusion
The diagram shows that the initial level of readiness of students to work with Internet-resources is
quite average. The data obtained during the experiment convinced us of the correctness of the initial
provisions of the study and led to the need for scientific justification and meaningful development of a
model for the formation of modern methods of teaching English based on Internet-resources.
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Abstract

This paper is devoted to the project-based learning (PBL) approach in Agricultural Machinery
specifically in theory and practice in the sphere of Uzbek higher education. According to recent
global and regional studies, this kind of methodology enhances student engagement, develops
practical skills, and aligns educational practice with labor market requirements. Qualitative meth-
odology was used to describe the theoretical background, international case studies, and national
reforms in Uzbekistan. In conclusion, the findings favor such an integration since PBL is an effective
teaching tool for technical subjects and is a central method to be used in the modernization of
agricultural engineering education.

Keywords: Project-Based Learning, Agricultural Machinery, Technical Pedagogy, Higher Ed-
ucation, Uzbekistan, Vocational Skills

1. Introduction

Agricultural education is bound to change, because new technologies will develop with increasingly
complex machines. Score the integration of digital technologies into systems, with agriculture, however-
the situation is sometimes very grim in Uzbekistan, like agriculture itself. Relevant modern students are
those who have acquired intensive practice along with theory. The common mode of preparation hardly
prepares the learner for such eventualities. It has been very effective for active learning and technical
competence at vocational and higher levels with regard to Project-Based Learning (PBL) (Tobias et al.,
2021, Flores et al., 2023).

Project-Based Learning stems from a constructivist learning approach and focuses on problem-
solving, teamwork, and the real application of knowledge to real life. It shows its relevance in all disci-
plines, especially with STEM and engineering education (Han et al, 2020). This article examines how
school teachers can best use PBL in teaching Agricultural Machinery in Uzbekistan from its theoretical
foundations to its practical implementation, and even its significance within national education reforms.

2. Methods

This study employs a qualitative-descriptive design, based on analysis of documents and review of
the literature. The methods consist of:

* A review of scholarly articles and publications from 2020 to 2024 on project-based learning (PBL)
in technical and agricultural education;

* An analysis of Uzbek national education policies and strategies, including PQ-2909 (2017) and
the Strategy for Innovative Development;

* Review of international case studies of university-based education in European and Asian agricul-
tural universities;

« Situating the findings in relation to the Uzbek higher educational system and in particular insti-
tutions offering agricultural engineering.

Sources were selected on the basis of their academic relevance, topicality, and concern with con-
structivist approaches, curricular innovation, and vocational training.

3. Results

The analysis has brought the following salient findings:

3.1 Theoretical Justification for PBL in Agricultural Education

PBL has its roots in constructivist and experiential learning theories (Dewey and \/ygotsky), which
talk about doing and socially collaborative learning. The literature has demonstrably pointed to the en-
hancement of problem-solving skills, technical ability, and student autonomy since then (Flores et al.,
2023; Rizvi & Rienties, 2023).

3.2 Relevance in the Uzbek Context

Uzbekistan is in the process of reforming its higher education toward competence-based learning,
novel ways of teaching, and closely aligning with labor-market needs. PBL has therefore a place straight
in these reforms as it promotes independent learning and practice-based pedagogy.
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3.3 Examples of Effective PBL Applications

Work packages such as designing machinery, diagnostic simulations, and sustainability checks pose
applications in real-world settings. These strengthen learning retention and readiness for the field (Chua
etal, 2021; Shin et al., 2022).

3.4 Benefits Observed

Besides international surveys, the pilot implementation reported such outcomes as:

* Increased student motivation and engagement;

* Improved collaboration and communication skills;

« Stronger link between education and real-life agricultural needs;

« Employment and entrepreneurial mindsets.

4. Discussion

From here, the evidence keeps piling up, that PBL is a powerful strategy for technical and voca-
tional education. The typical systematic challenges in Uzbekistan-human theory and practice, innovation,
and responsiveness to industry are definitely addressed using PBL. In addition to that, PBL also exists on
students'learning which is a priority in current government policies and university curricula.

Integrating PBL into agricultural machinery classes can help: preparing for a job-ready graduate
characteristic with some technical skills and soft skills; bringing universities together with the farms; and
new interdisciplinary learning that blurs the lines of mechanics, environmental science, and IT. Successful
implementation would require: teacher training in facilitation and assessment; institutional support for
project materials, laboratories, and partnerships; and a curriculum overhaul to incorporate long-term
project work and outcome-based assessments.5. Conclusion

Project-Based Learning for teaching Agricultural Machinery in higher education was found to be
both necessary and theoretically justified by this study. It would enhance student engagement and par-
taking competence and support the national education reform. PBL: Uzbekistan keeps modernizing its
agriculture as well as its education systems. So, learning PBL is an important bridge between learning
and industry demands. More research should include empirical case studies and pilot programs in several
techno-universities in Uzbekistan as an evaluation of long-term impacts.
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Abstract

In our rapidly evolving world, where communication skills are vital, the enhancement of
English-speaking proficiency among elementary school students has gained paramount
importance. This article delves into the implementation of multimedia technologies as a means to
enhance communicative competence. It explores the challenges and opportunities presented by
multimedia in the context of elementary education, shedding light on its potential to foster
effective communication. The article emphasizes the role of multimedia in promoting interactive
language learning, reducing language anxiety, and preparing students for real-world language use.
It concludes that integrating multimedia technologies is a pivotal strategy to enhance the English-
speaking abilities of elementary school students.

Keywords: multimedia technologies, English speaking skills, elementary school students, lan-
guage proficiency, interactive learning, language anxiety, communication skills.

In today's interconnected world, English language proficiency stands as a gateway to education,
career opportunities, and global communication. English, as the global lingua franca, plays a pivotal role
in facilitating cross-cultural exchanges, and the ability to speak it fluently is an indispensable asset in our
contemporary society. However, elementary school students often grapple with the formidable challenge
of developing their English-speaking skills. Conventional teaching methods, characterized by monotony
and uninspiring content, have left many students disengaged and unmotivated. Despite the challenges,
hope is on the horizon in the form of multimedia technologies, offering a promising solution.

The global significance of English proficiency cannot be overstated. In a world where international
collaboration and information exchange are the norm, English serves as the primary medium of commu-
nication. It opens doors to higher education, enriches career prospects, and allows individuals to partici-
pate actively in the global community. However, elementary school students encounter numerous chal-
lenges in developing communicative competence. Traditional teaching methods, typically characterized
by mundane textbooks and uninspiring lectures, often fail to ignite students'enthusiasm and motivation.
This disengagement results in students viewing the process of learning to speak English with apathy and
resistance, making the task even more daunting.

Moreover, conventional classrooms frequently suffer from overcrowding, which can significantly
limit opportunities for students to practice speaking. Language acquisition is most effective when stu-
dents have ample opportunities for real-life conversations. However, overcrowded classrooms can hinder
this essential practice. The challenges are further exacerbated by disparities in technology access among
students. While some students may have easy access to multimedia resources and the internet, others
lack these essential tools. This digital divide not only deepens educational inequalities but also hampers
the effectiveness of multimedia resources. To address these challenges, educators and researchers have
turned to technology, particularly multimedia technologies, as a beacon of hope. Multimedia technolo-
gies encompass a broad spectrum of digital tools and resources, including interactive software, language
learning applications, and online platforms that incorporate audio, video, and interactive elements.
These innovative technologies offer a new paradigm in language education that is engaging, effective,
and adaptable.

Elementary school students encounter a host of specific challenges when striving to enhance their
communicative competence. One of the primary obstacles is the dearth of motivation and engagement.
Traditional teaching methods, which often emphasize passive listening and rote memorization, can fall
short of inspiring students. Consequently, many students disengage from the learning process and may
even develop a negative attitude towards acquiring English speaking skills. Furthermore, the
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conventional classroom environment, characterized by large student-to-teacher ratios, often restricts
opportunities for students to practice speaking. Effective language acquisition requires practical applica-
tion, and in crowded classrooms, not all students receive adequate speaking practice opportunities, im-
peding their progress.

Moreover, disparities in technology access among students can exacerbate these challenges. While
some students may have access to multimedia resources and the internet at home, others are left with-
out these vital tools. This digital divide threatens to deepen educational inequalities, as students with
limited access to technology miss out on the benefits of multimedia resources. To effectively address
these challenges and unlock the full potential of multimedia technologies in elementary school language
education, a paradigm shift is required. It necessitates a pedagogical perspective that ensures multimedia
resources genuinely contribute to language learning without creating distractions.

Beatty (2003) emphasizes the capacity of multimedia technologies to capture students' interests
and enhance their motivation [1]. Traditional methods of language instruction often involve lengthy lec-
tures and repetitive exercises that do little to inspire learners. In contrast, multimedia resources harness
visual and auditory elements, interactive exercises, and authentic real-world applications to create a dy-
namic and engaging learning environment.

Research substantiates the significant motivational impact of multimedia technologies [1, p. 56].
This motivation is a natural consequence of the enjoyable aspects of multimedia language resources,
which often feature interactive language games, authentic video clips, and culturally rich content. When
students find learning enjoyable and engaging, they invest greater time and effort in developing their
communicative competence, effectively overcoming the challenges inherent in language acquisition.

Multimedia materials that integrate audio and video elements make substantial contributions to
the development of listening comprehension and pronunciation. Listening comprehension is a fundamen-
tal component of language learning, as it acquaints students with the sounds, accents, and speech pat-
terns of native speakers. Traditional listening exercises frequently lack access to authentic materials,
limiting the comprehensiveness of the listening experience. Multimedia technologies proffer a vast array
of authentic listening materials, including interviews, podcasts, news broadcasts, and films. These mate-
rials expose students to diverse accents and varying speaking speeds, effectively preparing them for real-
world communication. Consistent engagement with multimedia resources equips students with the lis-
tening skills necessary to understand spoken English [2].

In addition to listening, multimedia technologies provide opportunities for students to practice and
refine their pronunciation. Many multimedia language learning platforms offer pronunciation guides and
interactive exercises that allow students to record their speech and receive constructive feedback. This
active engagement with pronunciation constitutes a vital step in the journey toward enhancing commu-
nicative competence.

One of the distinctive advantages of multimedia technologies lies in their suitability for self-paced
learning. Traditional classroom settings often require all students to progress at the same rate, regard-
less of individual learning strengths or weaknesses. This one-size-fits-all approach inevitably leaves some
students struggling to catch up while others are held back. Multimedia resources empower students to
independently improve their English-speaking abilities [3]. Students can revisit challenging concepts, re-
play audio or video materials, and practice speaking at their own pace. This self-guided approach aligns
seamlessly with the diverse learning speeds of students, ensuring that no student is left behind and that
each can advance at an optimal rate.

In the confines of overcrowded classrooms, where speaking practice opportunities may be scarce,
multimedia technologies assume a supplementary role of immense importance. The challenges posed by
large student-to-teacher ratios can severely limit opportunities for each student to engage in adequate
speaking practice. This limitation poses a considerable obstacle to the development of English-speaking
skills, as speaking fluency hinges on regular and consistent practice. Multimedia technologies provide a
much-needed remedy to this challenge by furnishing additional opportunities to engage in communica-
tive practice. Interactive language software and platforms frequently encompass speaking exercises de-
signed for individual completion. These exercises simulate real-life conversations, affording students the
means to practice speaking and respond to diverse scenarios. In this capacity, multimedia serves as a
valuable supplementary resource for educators dedicated to enhancing students' speaking skills [4]. The
seamless integration of multimedia resources into elementary school language education, though prom-
ising, demands careful consideration of several challenges and critical issues to ensure its utmost effi-
cacy.
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The harmonious integration of multimedia resources into language education necessitates a clear
alignment with pedagogical goals. Curricula must be thoughtfully designed to effectively incorporate
multimedia elements in ways that amplify language learning without causing distractions. Educators
must ascertain how multimedia resources can complement and augment existing teaching methods, en-
suring they remain in harmony with the curriculum'’s learning objectives and goals. This essential task
requires meticulous planning and coordination to harness the full potential of technology in the realm of
language education [5].

Ensuring equal access to multimedia resources constitutes a crucial requirement. Disparities in
technology access among students can severely impact the effectiveness of multimedia-enhanced lan-
guage learning. Without equal access to necessary technology, some students may be left without the
advantages that these resources provide. This digital divide has the potential to exacerbate educational
inequalities. Therefore, ensuring all students, regardless of their circumstances, can access technology
for language learning is of paramount importance. Bridging this divide is essential to uphold the principle
of equitable access and to prevent any students from being left behind [6].

To effectively navigate the evolving landscape of language education and capitalize on the benefits
of multimedia technologies, educators need to adapt to technology integration. This transition necessi-
tates comprehensive professional development programs that enhance educators' digital literacy and
instructional strategies. To fully unlock the potential of multimedia technologies, educators must acquire
the skills, knowledge, and confidence to integrate these tools into their teaching methods. Continuous
training and professional development programs are essential components of this adaptation process.
These programs should offer training in technology integration, pedagogical techniques for multimedia-
enhanced learning, and strategies for optimizing the learning experience through multimedia resources.
Competent and confident educators play a pivotal role in the successful integration of multimedia tech-
nologies into elementary school language education. Therefore, investing in their professional develop-
ment is crucial for realizing the transformative potential of these technologies in the classroom [6, p.
316].

Overall, the ability to speak English fluently is a crucial skill for elementary school students in our
interconnected world. However, conventional teaching methods often leave students disinterested and
unmotivated in their pursuit of communicative competence. Overcrowded classrooms and disparities in
technology access further compound these challenges. Multimedia technologies offer a promising solu-
tion, and research supports their effectiveness in enhancing motivation, engagement, listening and
speaking skills, and self-paced learning. These technologies also provide vital supplementary resources in
crowded classrooms.

However, successful integration comes with its own set of challenges. Multimedia resources must
align with pedagogical goals to ensure they genuinely contribute to language learning. Bridging the dig-
ital divide and ensuring equal access to technology is vital to prevent inequalities among students. Finally,
the professional development of educators is a critical aspect of maximizing the potential of multimedia
technologies. As the role of multimedia technologies in language education continues to evolve, their
potential to revolutionize the acquisition of communicative competence is undeniable, shaping a brighter
future for elementary school students seeking to thrive in our interconnected world.
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Abstract

This article presents the results of research conducted during an international academic
internship in Croatia. The aim of the research during the internship was to study the peculiarities
of speech therapy methods used with young children who have speech development delay (SDD),
to examine modern technologies and methods, basic approaches to diagnosis and correction of
speech development delay, as well as to identify the main principles of organizing speech therapy
work in this country. The research methodology was based on analyzing the effectiveness and
efficiency assessments of the practical application of various speech therapy methods and their
impact on the formation of speech skills. The issue of overcoming speech development delay is
examined from organizational-pedagogical and methodological aspects, emphasizing the
importance of early intervention and an individualized approach. Data on the early intervention
methods used in Croatia were obtained through observation of diagnostic examinations and
correctional sessions conducted by special educators and speech therapists at the Educational and
Clinical Center at the Educational Rehabilitation Faculty of Zagreb University, the "Silver"
Rehabilitation Center, and the Zagreb Day Center for Children and Infants "Mali dom". Interest in
the experience of Croatian colleagues is justified by the fact that the periodization of early
childhood coincides with that of Kazakhstan, i.e., from 0 to 3 years, whereas in other foreign
countries, early childhood encompasses children from 0 to 6-7 years. The research results showed
that studying and implementing foreign experience in the Kazakhstani early intervention system
contributes to improving the quality and effectiveness of the pedagogical process and creates a
dynamic and creative developmental environment.

Keywords: speech therapy technologies, speech development delay, early intervention,
speech correction, sensorimotor development.

Introduction

The problem of speech development delay remains one of the most significant issues in early
childhood development and requires research into various aspects of overcoming the delay or correcting
speech disorders. Psychological and pedagogical support for children at an early age is highly effective,
as confirmed by numerous studies. When discussing early pedagogical assistance, scientists point to
timely diagnosis, the importance of involving the child's parents in the development process, and the
application of the most accessible speech therapy methods. However, the question of early correction
methods and their application for working with children from 2 to 3 years old is comprehensively
discussed among educators and psychologists.

Modern research in neuropsychology and speech therapy confirms that early childhood (up to 3
vears) is the most sensitive period for the formation of speech skills (Tomasello, 2003). The
neuroplasticity of the brain at this age allows for effective compensation of speech development deficits
with timely diagnosis and corrective intervention (Kuhl, 2010). Speech is the most important tool for a
child's cognitive and social development. The formation of speech function occurs in stages, beginning
from the first months of life, and largely depends on biological, social, and psychological factors.
However, in recent years, there has been an increase in the number of children with speech development
delay (SDD), which requires improvement of diagnostic and corrective approaches. In British scientists’
research in the field of speech disorders, considerable attention is paid to issues such as difficulties in
mastering language means in young children. Dorothy Bishop (2001) developed a system of tools for
early diagnosis and organization of timely pedagogical intervention. These studies formed reliable
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criteria for identifying speech development delay, contributed to the development of unified approaches
to early intervention, and practical recommendations for specialists.

The problem of speech development delay in young children in France is viewed as a multifactorial
issue requiring an interdisciplinary approach. Special attention is paid to early diagnosis of disorders and
development of active speech, as it is precisely at the age of 2-4 years that basic speech and cognitive
structures are established. The French model of corrective assistance relies on close interaction between
speech therapists (orthophonistes), pediatricians, psychologists, and social workers. One of the leading
specialists in speech and communication disorders in children, Laurent Danon-Boileau (2023), conducted
research highlighting the importance of early detection of communication disorders. He was the first to
systematically substantiate that speech development in children begins long before the appearance of
first words—through bodily, emotional, and rhythmic forms of communication with adults. He
emphasized the importance of affective communication, trusting relationships, and bodily interaction as
the basis for initiating speech, rather than just mechanical memorization of words. The pedagogical
process with young children in France is organized based on this idea (functional zones for sensory
integration).

Speech development delay (SDD) in children is a pressing issue in both Kazakhstan and Croatia.
Early detection and correction of SDD are crucial for successful social and educational integration of
children.

In recent years, Kazakhstan has seen an increase in the number of young children with speech
delay. According to the Ministry of Health, in 2022, the diagnosis of "Speech development delay” was
identified in 200 more cases compared to the previous year. Specialists from the Republican
Psychological-Medical-Pedagogical Commission (PMPK) have noted a trend of increasing numbers of
young children with speech delay over the past two or three years. Speech therapists and other specialists
working with young children attribute the rise in cases of speech development delay to a decrease in live
communication within families and an increase in the time children spend with gadgets. There are also
frequent cases where parents hope that the child's speech will develop independently and delay seeking
specialist help (neurologist, speech therapist). Considering the sensitive period of this age, it is important
to emphasize the significance of early diagnosis and timely intervention for effective correction of speech
disorders.

In Croatia, the significance of the problem of speech development delay in children is also noted.
Statistical data indicate the prevalence of speech development delay in the country, and therefore
specialists emphasize the importance of early detection and correction of speech disorders. Croatia is
known for developing the verbotonal method, created by academician Petar Guberina in the 1950s-60s
in Zagreb. This method is aimed at developing auditory perception and speech correction in individuals
with hearing and speech impairments. The "SUVAG" Center in Zagreb is the leading institution applying
this method. In recent years, Croatia has seen a trend towards integrating digital technologies into
speech therapy practice. The use of multimedia applications, software, and digital devices has become
an integral part of corrective work. Specialists actively participate in international conferences and
seminars, exchanging experience and implementing advanced speech therapy technologies.

Methodological Foundation of the Research

When researching the issue of speech development delay in young children, it is necessary to rely
on fundamental scientific works in the fields of speech therapy, psycholinguistics, and neuropsychology,
such as L.S. Vlygotsky's theory of speech ontogenesis, which views speech development as a result of the
interaction between biological prerequisites and social environment (Vlygotsky, 2006). The scientist
emphasizes that speech activity is a leading factor in cognitive development. He proved that the
development of thinking and speech in a child occurs through interaction with others, and any delays in
communication development can lead to deeper cognitive and social problems. Important research by
A.R. Luria reveals the connection between speech function and the development of higher mental
processes (Luria, 2017).

The development of speech and communication in early childhood is a crucial factor in the
formation of a child's cognitive, social, and emotional skills. In this process, modern speech therapy
technologies play a critical role, helping to detect and overcome speech disorders at early stages. Their
timely application contributes not only to the correction of speech defects but also to the harmonious
development of the child's personality.

Analysis of the Problem

Speech development delay is a disruption in the pace of speech formation, characterized by lagging
behind age-appropriate norms in such parameters as limited vocabulary, difficulties in forming phrasal
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speech, deficiencies in phonetic-phonemic development, and weak activity in speech interaction.
According to research by A.K. Zhalmuhamedova, Ph.D., scientific researcher at the "National Scientific
Center for the Development of Special and Inclusive Education," several provisions for early correctional
assistance were put forward, which indicated correct diagnosis and timely correctional work as
fundamental in early intervention; comprehensive support from specialists, as well as the inclusion of
parents in the pedagogical process (Zhalmuhamedova, 2008).

Scientists from Abai Kazakh National Pedagogical University, Z.A. Movkebayeva and A.Y.
Ermagambet (Movkebayeva, 2024), examine the problem of speech development delay in young children
and emphasize the need for targeted preparation of teachers to work with this category. The authors
conduct an analytical review of scientific works, identifying the main ideas for overcoming speech delay,
and focus on the importance of teachers' readiness for speech therapy support of children in preschool
educational organizations. They note that insufficient training of specialists can lead to ineffective
corrective work and the emergence of secondary disorders. Thus, the authors conclude that systematic
and targeted preparation of teachers is a key factor in the successful correction of speech disorders in
young children.

The sensorimotor integration method is actively applied in Kazakhstan and several other countries.
It is aimed at activating neurophysiological processes related to speech development through work with
tactile and vestibular stimuli. Research shows that the application of this method helps accelerate speech
development in children with speech delay and cerebral palsy.

Practicing speech therapist and special educator at the Center for Continuous and Inclusive
Education "Dana bala" at the East Kazakhstan University named after S. Amanzholov, R. Baichinov,
developed a unique methodology for speech development in Kazakh-speaking children with cochlear
implants. As part of a project conducted since 2018, he studied the intonational structures of voice in
preschool children with implants and developed 4 stages of rehabilitation: perception of sounds and
speech, sound imitation, phrases, and simple sentences. The methodology is designed for children from
three to seven years old and has already shown positive results: some children began speaking in
sentences after two years of training, while others show interest in sounds after implant installation.
This methodology has no analogues in Kazakhstan and is applied in several specialized children's
organizations in the country. Thus, this methodology represents a practical guide with clear stages of
rehabilitation, adapted for Kazakh-speaking children with cochlear implants. Its uniqueness and
successful application in real conditions testify to its high potential. However, additional research
involving a larger number of children and long-term tracking of results are necessary for wider
implementation of the methodology (Baichinov, 2018).

Research by Kazakhstani scientists emphasizes the importance of early intervention for effective
speech development in children with various disorders, reflects progress in the field of early speech
development in Kazakhstan, highlighting the need for integration of theoretical training for specialists
and the development of practical methodologies adapted to the specific needs of children.

In recent years, the early intervention system in special and inclusive education in Croatia has been
actively developing, focusing on the integration of children with special educational needs into the
general educational environment. Strategies include a requlatory framework that provides families and
children with the opportunity to choose the most suitable form of education: in special resource centers,
in special classes at general schools, or in inclusive classes of general educational institutions. Children
can study according to general, combined, or individual programs, receiving special psychological and
pedagogical support. One example of the successful implementation of technologies in early intervention
is the use of tablets to eliminate communication barriers in children with autism spectrum disorders. In
2018, UNICEF provided training and equipment for communication using assistive means in 32
institutions in Croatia, allowing 5,000 children to improve their communication skills. Croatian scientists
are actively studying the phonological structure of the language, which is directly related to speech
development in children. For example, in the work "A preliminary study of Croatian Language Syllable
Networks" (2014), the authors analyze syllable networks of the Croatian language, revealing their
properties and structure. Such research helps to better understand the phonological features of the
Croatian language, which is important for developing effective methods of teaching and correcting
speech in children.

The Zagreb Day Center for Children and Infants "Mali dom" makes a significant contribution. The
organizational features of the group for young children and the pedagogical process here reflect the
specifics of working with children with special needs, especially those with visual, speech, motor
impairments, and complex developmental delays. This institution is focused on early intervention and an
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inclusive approach. Groups typically have no more than 4-6 children. Each child has an individual
development program based on specialist assessment, as well as a daily routine with a predictable
structure in the form of repeating rituals and visual schedules (pictograms or PECS cards). This approach
ensures comprehensive  impact and  stimulation of psycho-speech base development
(http;//erisfavia.sed.uth.gr/index.php/project-partners/mali-dom-zagreb).

Thus, fundamental research by Croatian scientists, such as the development of the verbotonal
method and analysis of the phonological structure of the language, plays a key role in understanding and
supporting speech development in young children. Scientific research aimed at addressing these issues
continues in Croatia, the system of personnel training is being improved, and funding mechanisms are
being developed to support inclusive education. Thus, Croatia demonstrates commitment to developing
the system of early intervention in special and inclusive education, combining regulatory initiatives with
practical measures and scientific research to ensure quality education for all children.

Comparative analysis of modern speech therapy technologies showed the basic principles of early
intervention in two countries: an interdisciplinary approach and individualization of the correctional-
developmental process. Comparative analysis of speech therapy technologies used for the development
of speech and communication in young children in Kazakhstan and Croatia reveals both unique
pproaches and common trends in this field.

Kazakhstan | Croatia
Adaptation to Language Features
Kazakhstani methodology is specially developed for | The verbotonal method, developed in Croatia, is initially
Kazakh-speaking children, taking into account the phonetic | applied to various language groups but requires adaptation
and intonational features of the Kazakh language. to the specifics of each language.
Technological Approach
Kazakhstani methodology is oriented towards children | The Croatian verbotonal method, although it can be
with cochlear implants, reflecting the integration of | applied to children with implants, was initially developed
modern medical technologies into the rehabilitation | for a wider audience with various types of hearing and
process. speech impairments.
Staged Application
Kazakhstani methodology is clearly structured into four | The verbotonal method also provides for step-by-step
consecutive stages, providing a systematic approach to | learning, but with greater emphasis on the integration of
speech development. various sensory stimuli at each stage.
Both countries demonstrate commitment to developing effective speech therapy technologies that take into account
cultural, linguistic, and technological aspects.
The Kazakhstani approach emphasizes the importance of | The Croatian verbotonal method, with its emphasis on the
national identity and integration of modern technologies in | natural development of hearing and speech, offers
the rehabilitation process, which is especially relevant for | universal principles that can be adapted to various cultural
multilingual societies. and linguistic contexts.
Both approaches enrich global speech therapy practice and provide valuable models for further research and practical
application.

Conclusion

Thus, the development and implementation of speech therapy technologies are of strategic
importance for early development of speech and communication in children. Modern scientific research
confirms that early intervention in speech development not only prevents possible disorders but also
contributes to full cognitive and social personality formation. The development of speech therapy
technologies requires further research in the fields of neuropsychology, inclusive education, and medical
rehabilitation. Government support, an interdisciplinary approach, and the use of innovative methods
will significantly increase the effectiveness of corrective work and the quality of life for children with
speech disorders.

The research conducted during the scientific internship showed that a multidisciplinary and family-
oriented approach is implemented by 47 early intervention programs operating in Croatia. The National
Program unites healthcare, social services, and the education system. In comparison, there is insufficient
inclusion of young children in Kazakhstan, as well as weak development of psychological, pedagogical,
and social support. The key difference is the use of the service model: in Croatia - intersectoral
(integrated), in Kazakhstan - institutional-medical. From the above, one can identify a mature,
comprehensive system of early corrective assistance demonstrated by Croatia based on a clear legislative
framework, and the necessary transition from a medical model to an interdisciplinary one, which
Kazakhstan is implementing.

Q
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Abstract

This article explores the significance of Task-Based Language Teaching (TBLT) as a funda-
mental approach in fostering effective speaking skills among high school students. With a growing
emphasis on communicative competence in language education, TBLT emerges as a pedagogical
strategy that not only aligns with contemporary language teaching theories but also addresses the
unique challenges faced by students in the high school context. The article delves into the theoret-
ical foundations of TBLT, emphasizing its learner-centered and goal-oriented nature. Drawing on
empirical studies and classroom experiences, it provides insights into the practical implementation
of TBLT for teaching speaking skills, highlighting its adaptability and effectiveness in engaging stu-
dents in meaningful language use. Additionally, the article discusses potential challenges and of-
fers recommendations for educators seeking to integrate TBLT into their teaching practices. Ulti-
mately, it advocates for the integration of TBLT in high school language curricula as an indispen-
sable method for nurturing linguistic proficiency and communicative confidence among students.

Keywords: language acquisition, communicative competence, pedagogical approach, effec-
tive communication, learner-centered instruction, linguistic competence.

In the expansive realm of language education, Task-Based Language Teaching (TBLT) emerges as a
pivotal pedagogical approach, particularly instrumental in fostering speaking proficiency among high
school students. Task-Based Language Teaching is an innovative pedagogical approach that centers
around the utilization of communicative tasks as the focal point of language learning and instruction.
Rather than emphasizing isolated linguistic components, TBLT places learners in real-world scenarios,
prompting them to employ language skills to accomplish meaningful tasks [1]. These tasks can range
from problem-solving activities to role-playing exercises, mirroring authentic situations where language
is a tool for practical communication.

The overarching goals of TBLT are manifold. Primarily, it seeks to equip language learners with the
ability to use the target language effectively in real-life situations. By engaging in purposeful tasks, stu-
dents are encouraged to apply their linguistic knowledge in context, fostering a deeper understanding of
language use beyond mere memorization. TBLT also aims to enhance learners’ communicative compe-
tence, emphasizing not only linguistic accuracy but also pragmatic appropriateness—the ability to use
language appropriately in various social and cultural contexts. In the realm of secondary education, the
importance of effective speaking skills cannot be overstated. As students transition from foundational
language learning to more advanced stages, the acquisition of speaking proficiency becomes a linchpin
in their overall language development. Effective spoken communication is not only integral to academic
success but is also a fundamental life skill. It empowers students to articulate their thoughts, engage in
collaborative learning, and navigate the complexities of interpersonal communication. Furthermore, the
emphasis on speaking skills aligns with the evolving nature of education, which increasingly recognizes
the significance of preparing students for real-world challenges. In various professional and social set-
tings, effective verbal expression is a key determinant of success. Hence, integrating TBLT into the class-
room becomes not just a pedagogical choice but a strategic imperative, equipping students with the prac-
tical language skills essential for their future endeavors. In essence, TBLT serves as a bridge between
theoretical language knowledge and its tangible application, preparing high school students for linguistic
competence that extends well beyond the confines of the classroom.

Task-Based Language Teaching finds its theoretical underpinnings in both cognitive and socio-cul-
tural perspectives on language acquisition, offering a comprehensive framework that resonates with
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contemporary language learning theories. From a cognitive standpoint, TBLT aligns itself with the belief
that language acquisition is optimized when learners are actively engaged in problem-solving activities
within authentic contexts. By immersing learners in tasks that mirror real-life situations, TBLT facilitates
a cognitive process wherein language is not just a set of isolated rules to be memorized but a dynamic
tool to be applied and refined through meaningful use.

Within the intricate framework of Task-Based Language Teaching, the task cycle stands as the
linchpin, orchestrating a systematic and iterative instructional sequence designed to optimize language
learning through a nuanced and scaffolded approach. Its three integral phases—pre-task, during-task,
and post-task—contribute cohesively to the overarching objective of fostering language proficiency
within authentic communicative contexts [2]. Initiating the pedagogical sequence, the pre-task phase
serves as a foundational step where instructors introduce the upcoming task, establish its context, and
provide learners with the necessary background information. This phase is instrumental in priming learn-
ers for the linguistic challenges ahead, activating their relevant linguistic knowledge, and furnishing
them with essential language input. Through careful consideration of the linguistic demands inherent in
the impending task, instructors create a preparatory environment that aligns with the principles of task-
based language acquisition. The during-task phase, constituting the heart of the instructional cycle, rep-
resents the juncture at which learners actively engage in the assigned task. Here, language becomes a
dynamic instrument, wielded by learners to navigate and negotiate the intricacies of the task at hand.
This active application of language within the context of the task serves not only to reinforce linguistic
skills but also to anchor language use in the practical, real-world scenarios that TBLT aims to emulate.
Following the culmination of the task, the post-task phase ensues, marking the transition from active
engagement to reflective analysis. This critical phase involves discussions that encourage learners to re-
flect on their task performance, analyze language use, and consider alternative strategies. Through this
reflective process, learners gain insights into their linguistic choices and develop metalinguistic aware-
ness—a cornerstone of language proficiency.

In essence, the pedagogical philosophy of Task-Based Language Teaching extends beyond the con-
ventional boundaries of language instruction by prioritizing real-life communication and practical lan-
guage use. This commitment elevates TBLT beyond the simplistic transmission of linguistic competence,
positioning it as a transformative and dynamic approach that actively nurtures the practical skills essen-
tial for effective communication in authentic contexts. By immersing learners in tasks that mirror au-
thentic situations, TBLT stimulates critical thinking as individuals grapple with linguistic challenges
within meaningful contexts. These tasks prompt learners to analyze information, make decisions, and
strategize effective communication—all essential components of critical thinking. For instance, a task
requiring learners to negotiate a solution or collaborate on a project necessitates thoughtful considera-
tion, fostering a cognitive environment where language is a vehicle for analytical reasoning.

By adopting a meticulously designed task-centered framework, TBLT becomes a catalyst for a more
immersive and holistic language learning experience. The emphasis on tasks that mirror genuine commu-
nication needs ensures that learners engage with language in a manner reflective of their future inter-
actions outside the classroom. This deliberate alignment with real-world communicative demands not
only enhances language proficiency but also equips learners with the ability to navigate diverse linguistic
situations with confidence and competence. Moreover, TBLT serves as a conduit for language acquisition
by seamlessly integrating the principles of relevance, engagement, and the dynamic application of lan-
guage skills [3]. The tasks, carefully crafted to resonate with learners’ interests and daily experiences,
imbue the learning process with a sense of purpose and applicability. Learners are not merely recipients
of language knowledge, they are active participants, employing language as a tool to solve problems,
express ideas, and negotiate meaning—skills paramount in authentic communicative exchanges.

In this light, TBLT emerges as an educational paradigm that goes beyond the conventional confines
of language teaching, envisioning language acquisition as a multifaceted journey towards proficiency. It
not only imparts linguistic knowledge but also fosters a deep-seated understanding of language as a
living, dynamic entity [4]. Through its commitment to real-life communication, meticulous task design,
and emphasis on relevance and engagement, TBLT paves the way for a transformative language learning
experience, providing learners with a comprehensive and immersive pathway to linguistic proficiency.

Implementing Task-Based Language Teaching in the high school context presents a set of chal-
lenges that educators must navigate to ensure effective language instruction. One significant challenge
revolves around the time constraints within the high school schedule [5]. The structured nature of tradi-
tional curricula and the need to cover specific content within a limited timeframe may pose obstacles to
the integration of extended task-based activities. To address this challenge, educators can strategically
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embed shorter, focused tasks within the existing curriculum. Breaking down larger tasks into managea-
ble components or integrating language tasks into subject-specific content can allow for the incorpora-
tion of TBLT without compromising the core academic agenda. By aligning language learning with con-
tent objectives, educators can strike a balance between language acquisition and subject matter cover-
age.

Another challenge lies in the varying proficiency levels of students within a single classroom. TBLT's
emphasis on meaningful communication assumes a certain level of language competence, which may be
disparate among students. To overcome this, educators can differentiate tasks based on proficiency lev-
els, providing tailored activities that challenge each learner appropriately. Additionally, collaborative
tasks that leverage the strengths of diverse proficiency levels can foster a supportive learning environ-
ment where more proficient students assist their peers.

Furthermore, the assessment of TBLT poses a challenge in traditional grading systems that often
prioritize discrete language skills over integrated communicative abilities. Educators can address this by
incorporating a variety of assessment tools, including formative assessments during tasks, peer evalua-
tions, and self-assessment reflections. This multifaceted approach allows for a more comprehensive eval-
uation of learners' language proficiency, acknowledging the dynamic and multifunctional nature of lan-
guage use in TBLT.

A potential hurdle also lies in the need for teacher training and professional development to effec-
tively implement TBLT. Educators may be unfamiliar with the methodology or unsure of how to design
and implement tasks. To overcome this, schools can invest in professional development programs that
provide educators with the necessary training and resources. Workshops, mentorship programs, and col-
laborative planning sessions can empower teachers to confidently integrate TBLT into their pedagogical
repertoire.

In summary, the significance of Task-Based Language Teaching in nurturing speaking skills among
high school students cannot be overstated. TBLT emerges not only as an educational method but as an
essential guide leading students toward heightened oral proficiency. Its strength lies in the seamless in-
tegration of language acquisition with practical, real-world applications, equipping students with not just
a linguistic toolbox but also the ability to navigate diverse communicative scenarios. By engaging in pur-
poseful tasks mirroring authentic communication situations, TBLT serves as a crucible for linguistic
growth and the development of confidence. Its impact extends beyond the classroom, instilling in stu-
dents a genuine passion for language that permeates their daily lives. The cultivation of articulate and
poised communicators through TBLT represents not only a pedagogical triumph but a transformative
Journey, endowing students with the verbal skills necessary to confidently navigate the challenges of our
interconnected world.

Despite challenges such as time constraints and varying proficiency levels, TBLT's strategic inte-
gration into high school curricula proves essential. Breaking down tasks, differentiating activities, and
employing diverse assessment tools address these challenges. Moreover, investing in teacher training
empowers educators to confidently implement TBLT, bridging the gap between theoretical language
knowledge and practical, real-world communication skills. In essence, Task-Based Language Teaching
emerges as a transformative paradigm, preparing high school students for linguistic competence that
extends well beyond academic confines, enriching their language learning journey with purpose, engage-
ment, and applicability.
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Abstract
Food metaphor in the context of modern linguistics reveals important aspects of how lan-
guage and thought are interconnected, and metaphors, especially those based on food concepts,
play a crucial role in organising how we perceive and make sense of the world. With roots in basic
aspects of human life, such as food consumption, food metaphor serves as a universal tool to sim-
plify and conceptualise complex concepts, creating intuitive images. These metaphors become not
only stylistic tools but also cognitive mechanisms that facilitate the structuring of knowledge and
the expression of more complex concepts through objects and processes that are simple and famil-
iar to most people.
AHHOmauyus
Muwesass Mmemagopbl B KOHMeEKCMe CoBpeMeHHOU JIUH2BUCMUKU OMKPbIBAGM BAX(HbIE
acnekmal Mo2o, KAk S3bIK U MbllLIeHUe B3AUMOCBS3aHbl, d Memagpopbl, 0CO6EHHO OCHOBAHHbIE HA
KOHUenmax nUWU, Uueparom pewwarouyro posib B 0p2aHU3AYUU Hauwe2o BOCNPUSMUS U OCMbIC/IEHUS]
mupa. MNMuuesas memagopa, umerowasi KOpHU 8 6azoBbiX ACNEKMAax 4e/108e4eckoll HU3HU, MAaKux
Kak nompebsieHue nuWU, CAYXUM YHUBEPCA/IbHbIM UHCMPYMEHMOM OIS YNpouwjeHus U
KOHUenmyaau3ayuu CoXHbIX NOHSmuUd, co30asas UHMYUMUBHO NOHSMHbIe 06pasbl. Imu
Memagopbl CMAHOBIMCS He MOJIbKO CMUAUCMUYECKUMU CPeOCmBamu, HO U KO2HUMUBHbIMU
MexXaHUu3Mamu, Komopble CnocobCcmayrom CMPYKMYpUPOBAHUKD 3HAHUU U BbipaxceHuro bosiee
C/IOXHBIX KOHUENmoB 4epe3 NPoCmble U 3HAKOMble 0/ 60/bWUHCMBA ded 0bbekmsbl U
npouecceil.

Keywords: metaphor, cognitive, communication, concept, substance, conceptualisation, lin-
guistics, representation, context.

Knroyesble ciioBa: memagopa, Ko2HUMUBHOCMb, KOMMYHUKAUUS, KOHUenuus, cyb6cmaHyus,
KOHUenmyaau3ayusi, IUH2BUCMUKA, penpe3eHmauus, KOHmeKcm.

Muwesas memagopa, 0CHOBAHHASA HA 6a308bix duU3UOI02UHECKUX NOMPEbHOCMSX Yesl0BeKd,
2/IY60KO YKOpeHeHa B A3bIKOBOM CO3HAHUU U Yy4acmayem B8 NPOUECcax HOMUHAUUU, Kameaopusauuu u
OUeHUBAHUS ABJIeHUl OKPYXarowe2o Mupd, a makxe- nuuwesas memagopa 06;1aoaem BbICOKUM MUPO
MOOe/IUPYOWUM  NOMeHUUA/IOM, NOCKOJIbKY OHA NO3BOJAAEM He MOJbKO CMPYKMypuposams
UHGOpMauuro 0 nuWwe U NUMAxuu, Ho U NepeHoCUmMb XapakmepucmuKku 3mux NPoyeccos Ha opyeue
Cepbl H#U3HU: SKOHOMUKY, NOAUMUKY, UCKYCCMBO, MeXJIUYHOCMHbIE OMHOWEHUS .

MMuwesas memagopa, 6yoy4u 00Hol u3 Haubosiee pacnpoCMpPaHeHHbIX U OpeBHUX opM A3bIKOBO2O
MOOe/IUPOBAHUSA  PeasibHOCMU, OCMAemcs 3HAYUMbIM —OObEKMOM  U3YYeHus B8 CoBpemMeHHoU
JIUHRBUCMUKE. VIcCiedoBaHUs NOKA3bIBAKOM, YMO NUWEBAs Memagopa y4acmsyem 8 $opmMupoBaHuU
KO2HUMUBHbIX ~ Modesel, NOMO2aroWUX — YesloBeKy  OpUeHMUPOBAMbLCA B  COUUOKY/IbMYPHOM
npocmparcmase [5].

.Bonpockl, cBS3aHHbIE C NUWEBbIMU MEeMApdopamMu, 3ampazusarom He MoJsibKO JIUHBUCMUKY, HO U
NCUX0/I02Uk0, COUUOI02ULD, KY/bMYyposoauro U gunocoguro. Tak, Bexcbuukas A. [6] ommeyaem, 4mo
nuwesas memagopa MecHo CBA3AaHA C 6A308bIMU KOZHUMUBHBIMU MEXAHU3MAaMU YesioBeqecko2o
MbIW/IeHUS, YmMO NO0380s19em el 0CmasambsCs BAXHbIM UHCMPYMEHMOM KOMMYHUKAUUU 0dxce B
YCA0BUAX 27106a1U3AUUU U KY/IbMYPHBIX MPaHcgopmauud.
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[Muwesas memagopa akmuBHO UCNOJIb3YeMCs B COBPEMeHHbIX Meoua-o0ucKypcax, MapKemuHae,
noaumu4eckol pumopuke U NoBCeOHeBHOU KOMMYHUKAUUU, d MAakxe- nuwiesds memagpopa Kak
KO2HUMUBHBIU U JIUHeBUCMUYeCKUl @deHoMeH, y4acmayem B8 NPOoUeccax KoHuenmyaausayuu u
Kamezopusayuu oelicmBumesIbHOCMu B A3bIKe. [luwesas memagopa paccMampusBaemcs 8 WUPOKOM
KOHMeKcme — om MmpaoduyUOHHbIX BbIpaxXeHUl, YKOPeHeHHbIX B fA3blke, 00 HOBbIX 00pa3HbIX
KOHCMPYKYUU, NOSBAISIFOWLUXCS B CBSA3U C pa3sumuem mMeouanpocmpaHcmaa u enobanusayued.

Viccnedosamenb Bexcbuukas A. [6] cqumaem, 4mo memagopbl HE MOJbKO OMpPax carom
muposocnpusamue Hocumenel £3blkd, HO U AKMUBHO GOpMUPYOM e2o0, BJIUSS HA BOCNPUSMUE
COYUAsbHbIX, NOAUMUYECKUX U KY/IbMYPHbIX ABAeHUl. Takum obpazom, usydeHue nuujesbix memagpop
uMeem NPUKIAOHYH 3HAYUMOCMb B WUPOKOM Kpy2e 2YyMAHUMApHbIX OUCUUNJIUH.

Vi3ydyeHue memagopbi 8 IUH2BUCMUKE uMeem 00/12yH0 U HaChlUeHHy ucmoputo. OOHAKO UMEHHO
B XX-XXI Bekax, ¢ pazsumuem KO2HUMUBHOU JUHZBUCMUKU, OHO NOJIYHU/I0 HOBbIU UMNY/ILC. B
MPAaocuyUOHHOM PUMOPUYECKOM NOHUMAHUU Memagopda pacCMampuBasdcb npexoe Bce20 Kak
cmu/iucmuYyeckoe cpedcmao, NPeOHAsHavyeHHoe 015 YKpawleHUs peyu usau YCuaeHUs Bbipa3umesibHOCMU.
B nocnedHue decsmusiemus ucciedosamesiu NPULLIU K BbIB00Y, YmMo Memagopa BbINOJIHIem 20pa3oo
bosiee saxcHbIe PyHKUUU B f3bike. CoBpemMeHHbIe UCC/Ie00B8aHUs NOKA3bIBAOM, YMo Memagopa uzpaem
KJII0YeByro poJib B 0peaHu3ayuu 3HAaHUl o mupe, GOPMUPOBAHUU S3bIKOBOU KAPMUHbLI MUpa U
KOHUenmyaau3ayuu pasnudHbix cep yenoseyeckol desmesnbHocmu [5]. Memagopa okasbisaemcs He
Npocmo yKpawieHueMm, HO @dyHoameHmasnbHol cocmassigrouiel KoeHUMuUBHoOU CMPYKMYypbl, KOMopas
nomo2aem HaM NOHUMAmb U 0P2aHU30B8bIBAMb C/IOMHbIE AbCMPAKMHbIe KOHUEeNMb! Yepes 3HaKoMble U
npocmaie 06passi.

OcobbIl UHMepec Bbi3biBAEM NUWEBAs Memagopda, NOCKOJIbKY OHA OCHOBbIBAEMCS HA 0OHOM U3
cambix 6a30B8bIx ACNEKMOB Ye/10Be4ecko20 CYyUeCmBoBaHuUs — nompebaeHuu nuwu. fuwa ssiaemcs
BAX3(HOU 4aCMb NOBCEOHEBHOU XCU3HU U KY/IbMYpPbl, 4Mo 0esiaem NUUEByro Memagpopy UHmMyumusHo
BocnpuHUMaemol U yHuUsepcasibHol 015 Hocumesield pasHbIX A3bIKOB U KyJbmyp. 3mo obbscHsem,
noyemy makue memagopsb! WUPOKO pAcNPOCMPAHeHb! U JIe2Ko BOCNPpUHUMAromcs. [uwesas memagopa
Kak UHCmMpymeHm 513bIKoBoU penpeseHmauuu akmusHO UCNO0JIb3Yemcs 019 ONUCAHUS CaMbIX PA3/IUYHbIX
AaBeHul: 0m COYUA/IbHbIX U IKOHOMUYECKUX NPOUECccoB 00 JIUYHbIX NepexcuBaHuld U NOJUMUYecKux
cobbimudi.

CoBpemMeHHas /UH2BUCMUKA paccmMampusaem Memagopy Kak YHUBEPCAsibHbIO MexXaHu3m
KOHUeNmyaau3ayuu, Komopbll NO3BOJS€M  Yes0BeKYy CMPYKMypupoBAms U OCMbIC/IUBAMb
oKpy#arowyro dedicmsumesibHocmb. Memagopa GyHKUUOHUPYem KAk KO2HUMUBHbIU UHCMPYMeHm,
no3Bos1soUUl NEepeHOCUMb XapaKkmepucmuKu 00HO20 sIBJIeHUS] Ha Opy2oe, YMo NomMo2aem NOHUMAmb
abcmpakmHbie U CI0XHbIe KOHUenmbl Yepe3 bosee 0ocmynHble U 3HaKoMbie 06pasbl. 2mom npouecc
UMeem BAaxHoe 3HavyeHue 0J1 4e/I0Be4eCK020 NO3HAHUS U BOCNPUSIMUS, NO3BOJISS Ye/l0BeKy He MOJIbKO
06bACHIMb OKPYXAroW Ul MUp, HO U 3¢ppeKkmuBHO KOMMYHULUPOBAMb CBOU Udeu U YyyBcmaa [4].

OO0HoU u3 Haubonee BiUAMENbHbIX KoHUenuul memagopbl ABJSemMcs Meopus KO2HUMUBHOU
memacopsi, pazpabomarHas . Jlakogpgpom u M. [JrcoHcoHom [1]. CoenacHo smol meopuu, memagopa
npedcmasnsgem cobol cpedcmao NepeHoca Cmpykmypbl 00HO20 KOHUeNmyasabHo20 domeHa Ha opy2ol.
LD Jlakogpg u M. [p#HoHCOH ymBepxcoarom, 4mo mMemagopbl 1exam B8 OCHOBE HAWEe20 MbIUI/IeHUS U
delicmayrom KAk MeHMAslbHble CXeMbl, Yepe3 KOmMopble Mbl BOCNPUHUMAEM, UHMepnpemupyem u
OCMbIC/IIEM  peasibHoCMb.  [luwesass memagopd, Kak o00uH U3 SIPKUX NPUMepos, NepeHocum
XapakmepucmuKku Npoyecca npuema nuwu Ha 6osaee abCmpakmHbie U C/IOXHbIe 06/1acmu Yyesi08e4eckol
desamesibHOCMU, MAakue Kak 3KOHOMUKA («3a/1ai10apbiH #YMy», «npo2omume YObIMKU»), NOJUMUKA
(«PecpopmMaHbl KOpbImy», «nepesapums pedopmy») U Kyabmypa («olnaHyea aselik», «nuwa 0Js
pasmbiwneHul»). Takol nepeHoC nomoz2aem coOe/iamb 3Mu  KOoHUenmsl 6osee 0ocmynHbIMU U
NOHAMHbIMU, CO30aBAs MEHMAJIbHbIe CBA3U, KOMOpPbkIe 0bie24yarom BOCNPUSMUE U OCMbIC/IeHUE.

QyHKYUU Memagopbi B A3bIKe MOXCHO YC/I0BHO paz0esiums Ha mpu OCHOBHbIE 2pynnbl. [lepsas —
KO2HUMUBHAS (YHKUUS, KOMOPAs 3aKro4aemcs 8 GopmMupoBaHuU U CMPYKMYypupoBaHuU 3HAHUU o
mupe. Memagopbl nomo2arom ynpowsams C/IOHHbIE SBJEHUS U NPOUECChl, €030aBasi cucmemy
accoyuayud u o0b6pazos, Komopble NO3BOJIKOM BOCNPUHUMAMb abCMpakmHble udeu 4epes bosee
KOHKPemHble U 3HaKOMble 3/1leMeHmabl. Bmopas GyHKUuUS — KOMMYyHUKAMUBHAS, KOMOpPAs HanpasieHa
Ha ynpoujeHue u Ha2ig0Hocms nepedaqu uHgopmauyuu. Memadgopsl denarom peysb bosee spkod,
BbipazumesibHol u docmynHod 015 ayoumopuu, nomo2ds 3dekmuBHO Nepedasams C/I0MHbIE UIU
IMOUUOHA/IbHO HACIUWEHHbIEe KOHUenmbl. HakoHey, mpembs QyHKUUS — SMOUUOHA/IbHO-OUEHOYHAS,
BbIpaXarowiasi CybbekmuBHoe omHoWeHUe 20BopALLe20 K onpedesieHHbIM ABIeHUSM U cobbimusam. C
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NOMOUWbH MemMagpop MOXHO Nepedams He MOoJIbKO UHGOPMAYUIo, HO U 3MOYUU, OMHOWEeHUe K meme,
ymo desiaem BbICKA3bIBAHUE 6OJ1ee HUBBIM U HAChIUEHHbIM.

Kak ommeyaem CmepHuH M.A. [2], nuwesas memagopa ocobeHHO 3Ha4uma 8 KoeHUmusHoU
cgepe, NOCKOJIbKY OHA CBA3AHA C NEPBUYHBIMU CEeHCOPHbIMU U GU3UO0I02UYeCKUMU NepeduBaHusIMu
yesloBeKa. IMu NepexcuBaHusi SABJSOMCS  YHUBEPCA/IbHbIMU, NOHAMHbLIMU U OOCMYNHbIMU  OJIS
bosbwuHcmBa srded, Y4mo denaem nNUWEBYHD Memagopy 3pdeKkmuBHbIM UHCMPYMeHmMoMm 0/1s
c030aHusi u nepedaqu 3Ha4yeHul B f3bike. Kpome mo2o, CBS3b NuUWU C 6a308bIMU UHCMUHKMAMU U
NoBCeOHeBHbIM ONbIMOM Ye/loBeKa No380J9em Memagdopam HA 0CHoBe nuwu bbimb 0COOEHHO
SMOYUOHA/IbBHO HACBIWEHHbIMU U SPKUMU, YmO cnocobcmByem Ux WUPOKOMY UCNOJIb30BAHUK B
Pa3/IUYHBIX chepax obuweHUs.

Muwesas memagopa, 6ydy4u pacnpoCmMpaHeHHoU BO MHO2UX fA3bIKaX Mupd, Moxem bbimb
KJaccuguyupoBaHa no HecKobKUM KpumepusimM. Haubosiee 3Ha4uMbIMU SB/SIHOMCA:

[To memamuy4eckum epynnam:

e Memagopsbl, CBA3AHHbIE C NPOUECCOM e0bl: «CO30i HCYMbIN KOK», «2/I0MAmMb C/10BA», «Nepesad-
pUMb UHGOPpMAyUO»

e Memacgopbl, OMPA3caroujue BKYC: «Mmammi #eHic», «C1aokas nobeda», «2opbkas npasoax.

e Memacgopbl, CBA3AHHbIE C NPU2OMOBIEHUEM NUWU. «DAKMIIEPOi HCYMbIN KOH», «CMeWwUsdamab
dakmabi», «N0OXAPUMb ONNOHEHMA».

10 pyHKUUOHAIbHOMY HA3HAYeHUH!

e OUEHOYHbIe Memagopsbi: «bandal ce30ep» , «CaxapHbie pequ», «KUC/IbIl Ye108eK».

e onucamesibHble Memagopsl: «63 CopNAckbIHOA KalHay» , «BaApUMbCS B CBOEM COKY», «paszba-
BUMb pA320B0P».

Mo cmeneHu ycmolyuBocmu:

e (hpazeosiocuuUpPoBaAHHbIE: «OaPIH KOPbIMY» ,«BCE NEPEBAPUMBb», «HEBAMb 0OHO U MO Hey.

e UHOUBUOYA/IbHO-ABMOPCKUE: «HCYAH OMIPIK» ,«}CUPHAS JIOXCb», «MOHKAA KOPOYKA Npasobi».

B 0donosnHeHue K 3momy, KaskeHosa A.K. [3] ommeyaem, ymo nuujesas memagopa 4acmo
ucnosib3yemcst 019 BbIPAXCEHUS COUUA/IbHbIX OMHOWeHUl U KY/JbMYpHbIX YCMAHOBOK. Hanpumep,
BbIpaXeHue «63 CopnachbiHOa KalHay» Moxem UHMepnpemupoBAMbCS KaK OMpPaxeHue 3aMKHymocmu
onpedesnieHHoU coyuasbHoU epynnbl, a «NOOC/ACMUMb NUHOJIO» — KAK NONbIMKA CMS2YUMb
HenpusimHbie U3BeCmusl.

Takxe BAaXHO YYUMbIBAMb MEX(bS3bIKOBbIE paA3/iuyus. Hanpumep, B KA3AXCKOM S3biKe
mMemagopsbl, CBA3AHHbIE C Xnebom («HaH — 6akbimmbi emipdiH bacmaybi»), Hecym nosoxcumesibHbil
CMbICJI, B MO BPeMSs KaK B AH2/IULUCKOM S3bIKe AHAI02UYHbI@ BbIPAXEHUS MO2Yym UMemb UHOU KOHMeKCM.
2mMo CBA3AHO C paA3AUYUSMU B KyJIbMYPHbIX MPAoUyUsX U BOCNPUSMUU NUULU B PA3/TUYHBIX 06WECMBAX.

Takum obpasom, nuwiesas memagpopa He mosibKo CMPYKMypupyem f3biK, HO U ompaxaem
0C0beHHOCMU HAUUOHAIbHOU Ky/1bmypbl U UeHHocmed.

. Memadgopbi, 8 MOM Yucsie u NUUEBAs, NOMO2arom Yes108eKy Yynopsoo4uBamMs U OCMbIC/SIMb MUP,
c030aB8as cBA3U Mexdy abCmpakmHbIMU U KOHKPEMHbIMU KOHUeNnmamu. B ocHose nuuwiesol Memagopsl
JIeXcum NPUHUUN Memagdopuyecko2o npoeuuposaHus, NpU KOMopomM c8olicmaa 00HOU KOHUenmyaibHoU
obacmu (Hanpumep, NUWU) nepeHocamcs Ha opyayro, bosiee abcmpakmHyro cepy, makyr Kak sMoyuu,
couuasibHble aB/IeHUs Uuau abCcmpakmHbie udeu. Imo Nno3sosigem JIH00SM Jieede BOCNPUHUMAMb U
UHMepNpemupoBams CJI0XHbIE UJIU HeonpedesieHHble AB/eHUs, 0enas ux b6osee NOHSIMHbIMU U
0Cs13aeMbIMU.

Cxema cybcmaHyuu npedcmassisem NuUWy Kak obbekm oyeHKU uiu c8olcmaa, Komopble Mo2ym
b6bIMb  NOJIOHUMENIbHBIMU  UJIU  OMPUUamesibHbiMu. Memagopa «2opbKas npasoa» ucnosib3yem
npedcmassieHue 0 BKyce 015 mo2o, 4Ymobbl NOOYEPKHYMb HEeNnpUSMHOCMb UIU  C/IOXHHOCMb
onpedesieHHoU UHGopmayuu, co30asdas MemM CaMbiM CUbHbIU SMOUUOHANbHBIU 3¢pexkm. [TodobHbie
Memagopbl aKMUBHO BJIUSOM HA BOCNPUSIMUE U NOHUMAHUe mo2o, 0 4Yyem udem peyb, U O0esndarom
UH@opmayuro bosee BbipazumesibHol U HachlueHHoU.

Bexbuukass A. [6] ommeyaem, ymo nuwesas memagopa 0cobeHHO mecHO CBS3aHA C
yes0B8e4eCcKUMU IMOUYUSIMU U BOCNpUSMUeM MUpd. ACcouuayuu Co BKYCAMu — C/A0KUMU, 20PbKUMU,
KUC/IbIMU U M. N. — 4ACmMO NEPeHoCSIMCS HA 3MOUYUOHA/IbHbIe COCMOSIHUS, Ymo desaem maxue
Memagpopb MOWHBIM UHCMPYMEHMOM O0Ji BbIPAXEHUS] CYObeKMUBHbIX nepexcusaHud. [lpumepom
Makux Memagop A8/9HMCH BbIPAXEHUS «mammi mabbiC», «C1adKull ycnex» uiu «xaHea bamamasiH
JHCCHINIC» ,«20PbKOE NOPAXCeHUE», KOMOopble Nepedarom He MoJIbKO CMbIC/, HO U SMOUUOHA/IbHYHO OKPACKY
nepexusaHud, CBA3AHHbIX C YCNeWHbIMU UU HEYOAYHbIMU COObIMUSIMU.
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Takxe KoHuenmabi e0bl Yacmo UCNOJIb3YHMCA 0/ XapakmepucmuKku UHgopmayuu uau cobbimud,
Ymo NO3B0JISem MOOesUPOBAMbL  BOCNPUSMUE  OKPYX(Arouwje2o Mupd. Hanpumep, BbipaxceHue
«HAHAbIKMAPObl  KOPbIMY», —«Nepesapums HOBOCMU» Memag@opuyecku onuchbiBaem nNPoyecc
OCMbIC/IEHUS U YCBOeHUS HOoBOU, nopol c/ioxHOU u mpyoHou uHpopmauuu. B makux memagopax
UCNosIb3yemcsl 102uka s3aumodelicmBust ¢ nuwell — OoueHKd, YCBOeHUe, NnepesapuBaHue — 4mo
nomozaem gopmupoBams bosiee NOHSMHbIe 06pa3bi U ynpousaem BOCNPUSMUE.

MMuwesas memagopa AB79emcss He NPoOCMO CMUAUCMUYECKUM NPUeMOM, a  CJIOHCHbIM
KO2HUMUBHbBIM UHCMPYMEeHMOoM, KOMOopbIl CMPYKMypupyem A3bIKOBYHO KAPMUHY MUPA U OMpaxaem
Ky/IbmypHble ocobeHHocmu obwecmaa. OHa cnocobcmayem ynpowieHuro u adanmauuu abcmpakmHbIx
noHamud, denasa ux 6onee 00CMYNHbIMU U SMOUUOHAIbHO HACbIWEHHbIMU. [Tuwesas memagopa He
MOJIbKO NOMo2aem B8 KOMMYHUKAUUU, HO U SB/ISemMCs BAXHOU 4Yacmbro KO2HUMUBHLIX NPOUECCOB,
CMPYKMYypuUpys BOCNpUSMUE MUPA U HAWe NOHUMAHUEe C/I0M#CHbIX SB/1eHUd.

MMuwesas memagopa B S3bIKe 0mMpPaxaem C/I0MHbIE KO2HUMUBHbIE NPOUECChl, CBS3bIBAS
2aCMPOHOMUYeCKUU ONbIM 4Ye/10BeKa C paziudHbIMU chepamu HusHu. CoBpemMeHHble UCCIedoBaHus
NOKA3bIBArOm, 4Ymo nuwesds memagopa uepaem 3Ha4YUMesIbHYK posib B GOPMUPOBAHUU S3bIKOBOU
KapmuHb! MUpPA, NOCKOJIbKY OHA MeCHO CBA3aHA C (uU3U0I02UYeCKUMU U CeHCOPHBIMU NEPeXcuBaHusIMU,
obwumu 05151 Bcex sirodel. Ima YHUBEPCAsbHOCMb 0esiaem Nuuesblie Memagopbl NOHAMHbIMU B
PA3/IUYHBIX A3bIKAX U KYJbMYypax, XOms UX KOHKDPEemHble NPOSBJIeHUS Mo2ym BapbUpOBAMbLCH B
3aBUCUMOCMU OM HAUUOHA/IbHbIX MPAouyul U couuaabHbIx KoHmekcmos [5].

AHanuz  nuwesold memagopbl mpebyem MexoucyunuHapHo20 Nooxood, BK/IHOYAULE20
n1emeHmabl KO2HUMUBHOU JIUH2BUCMUKU, NCUXOIUH2BUCMUKU, COUUOJIUHEBUCMUKU U KyJ/1bMYpPOosIo2U.
Kak ommeqaem Bexcbuukas A. [6], memagopuyeckoe oCMbICIeHUe NUUU HEepPa3pbiBHO CBA3AHO C
NpeocmasieHUsIMU 0 UeHHOCMSAX, MPaduyusx u MUpPOBO33peHYeckKux YycmaHoBKkax obujecmaa. B smod
CBS3U nuwesas memacopa npedcmassisem cobold He MOoJIbKO JIUHeBUCMUYeCKoe SBJieHUe, HO U
CcpedcmBO KO2HUMUBHO20 MOOE/IUPOBAHUS, NO3BOJISOULEE U3Y4UMb 0COOEHHOCMU Kame20pu3ayuu u
CMPYKMYPUPOBAHUS 3HAHUU B8 KOHKpemHOU KyJibmype.
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Abstract

The cognitive approach to the study of metaphor dominates modern metaphorology. Recent
studies of metaphor within the framework of cognitive linguistics, psycholinguistics, psychology,
philosophy, linguocultural studies show that metaphor is really not just a linguistic phenomenon,
but a universal cognitive mechanism, one of the ways of perceiving the world. It is able to influence
human thinking and behavior, to change the perception of the world. In this article, the author
considers metaphor as a method of thinking and investigates the cognitive role of metaphor in
obtaining scientific knowledge. Metaphors function as cognitive processes through which we
deepen our understanding of the world and create new hypotheses. J. Locke himself noted the fact
that understanding a multi-tiered theory, especially a new one, sometimes encounters difficulties
related to the lack of adequate means to express new concepts and intuitions. This problem is
initially partially solved by the metaphorical use of terms. Therefore, some degree of metaphor
persists in scientific terminology due to the infinite nature of knowledge. Metaphor lies at the heart
of fundamental scientific constructions. It cannot give real knowledge, but it creates a prism of
vision, which brings closer to the cognition of the true nature of the phenomenon or object under
study.

Keywords: cognitive function, cognition, thinking by analogy, principle of fictivity, models -
metaphors, scientific hypothesis, base metaphor.

By the end of the 20th century, interest in metaphor had significantly increased. Moving beyond
philology, where the focus was on poetic metaphor, it entered the realm of disciplines concerned with
thought and cognition. This shift was prompted by the formation of the anthropocentric paradigm of the
humanities, placing the human being and their role in the world at the center of attention. Metaphor
came to be seen as a key to understanding the foundations of thinking, the processes of creating a na-
tional specific worldviews, and more. Modern cognitive linguistics research indicates that the production
of metaphor is not merely a linguistic phenomenon on the surface level of language, but a universal cog-
nitive mechanism rooted in deep creative cognitive processes. One of modern researchers, Daniel N. Rob-
inson, notes that science is a human endeavor, and regardless of how narrow or specialized it may be-
come, or how dull or cult-like its problems and methods may appear, it rarely escapes the habits of the
human mind. One of the most enduring habits is the tendency to impose metaphors and comparisons in
trying to understand elusive phenomena. Among such elusive phenomena, none is more ingenious and
lively than the mind itself. Hence, philosophy and later psychology have resorted to explanations like “it
is like...”, or “it is as if...”, or “it is nothing more than...” Over the centuries, various metaphors and com-
parisons have gained and lost popularity [15, p. 331-332].

Before metaphor was recognized as a crucial heuristic tool for understanding nature, it underwent
a long journey toward acceptance. Even in the 20th century, fierce debates continued over the legitimacy
of metaphor. Many linguists and philosophers dismissed it. In their view, metaphor was the domain of
mystics and poets, since intuitive notions and feelings couldn’t be expressed with precise terms. When
scientists used metaphor, they were accused of employing obscure linguistic expressions. Rationalist phi-
losophers especially rejected metaphor. Thomas Hobbes wrote: “The light of the human mind is the in-
telligible words, previously cleared of any ambiguity by precise definitions. Reasoning is a step, the growth
of knowledge is the way, and the welfare of the human race is the goal. Metaphors and ambiguous words,
on the contrary, are something like ignes fatui (wandering fires), and to reason with their help is to wan-
der among countless absurdities, the result to which they lead is disagreement and indignation or con-
tempt” [6]. However, expressing his hostility to metaphor, Hobbes immediately made use of it. Positivists,
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logical analysts, and empiricists also stubbornly rejected metaphor, equating “committing a metaphor”
in science with committing a crime. Even today, some scientists, adhering to classical traditions, insist
that scientific definitions and theories are incompatible with metaphor. “To suppose that a scientific ex-
planation is metaphorical is to confuse a scientific theory with a biblical parable”, says M. Bunge, a rep-
resentative of so-called “scientific materialism” [2, p. 165].

In contrast, philosophical irrationalism took the opposite stance. Friedrich Nietzsche argued that
knowledge is inherently metaphorical. “What is truth? A moving crowd of metaphors, metonymies and
anthropomorphisms, in short the sum of human relations which have been poetically and rhetorically
sublimated, rearranged and embellished by constant use. People regard them as solid, canonical, and
inescapable realities. Truth is an illusion, the illusory nature of which everyone has forgotten; they are
metaphors that have been much used, have worn out, lost their imprint, and now come out more for
mere metal than for coin” [13]. This reflects the views of romantic philosophers and scientists who saw
metaphor as a fatal necessity — the only way not just to express thought, but to thinking itself. For them,
the entire domain of cognition belonged to metaphor. As K. Zhol notes, in Immanuel Kant'’s lectures on
logic at Kénigsberg University, there was nothing original except the very method of Kant’s philosophiz-
ing, which is based on the implicit use of thinking by analogy, particularly in discussions of language and
the role of metaphor in cognition. Kant's followers elevated analogy to the principal means of scientific
knowledge. According to Kant, people always strive to interpret the abstract in terms of sensory experi-
ence, to relate the transcendent to their life experience through analogy, often using the “as if” principle
(als ob).

In 1876—-77, Hans Vaihinger's work “The Philosophy of “As If”” emerged, significantly influencing
philosophers and scientists. A philosophical journal edited by Vaihinger and R. Schmidt (“Annalen der
Philosophie und Philosophische Kritik”) featured contributions from psychologists, philosophers, lin-
quists, physicists, and mathematicians who adhered to the ideas of fictionalism. As I. Lapshin notes, Neo-
Kantian Vaihinger, developing the ideas of Hume, Mill and Spencer, extended the concept of analogy into
a universal logical principle, whereby any concept is a metaphor based on sensual analogy (I. I. Lapshin,
“Philosophy of Invention and Invention in Philosophy”). Vaihinger distinguished hypotheses and fictions
in scientific cognition, emphasizing the heuristic role of fictions, especially when hypotheses fall short.
Imagination plays a key role in creating fictions, which he defines as vague conjectures born from imagi-
native force. Like metaphors, fictions must eventually be replaced by precise definitions — but some fic-
tions are irreplaceable because discursive thinking cannot function without them. The rational sense in
the “principle of fictivity” is confirmed by contemporary analysis of so-called “false structures of
thought”. B. V. Biryukov states that investigating such structures is valuable for psychology, philosophy,
cybernetics, information theory, and linguistics. The movement of thought in search of truth is associated
with the presence of so-called “false structures” in thinking, which reflect the relativity of human truths
and the reality of cognitive errors [3, p. 69]. In some sense, “false structures” are analogous to Vaihinger'’s
“fictions.”

Since the New Age, empiricist philosophy has been characterized by a gradual transformation of
empirical epistemology into an introspective psychological theory of knowledge. For example, Locke's
theory of knowledge reduces all statements about everyday life and science to either reflection or sen-
sation. It was the basis for the views of the sensationalists, who emphasized the metaphorical character
of all our speech, since our thinking, according to them, is entirely determined by sensory factors.

In the second half of the 20th century, postmodernism changed the approach to the traditional
values of science, which caused a reassessment of the role of metaphor in the scientific sphere. The neo-
positivist idea of excluding all insufficiently clear statements from the language of science was not suc-
cessful, because it turned out that achieving unambiguity of concepts leads to the deadening of scientific
language and a decrease in its cognitive capabilities, which means that science will not be able to con-
tinue its further development. Despite seemingly contradicting science’s requirement for precision and
unambiguity, metaphors are pervasive in scientific language: “Metaphors in science are everywhere, and
we often don’t even notice them” [12, p. 96].

The study of the role of metaphor in the development of scientific language in the following years
revealed the reason for its prevalence in terminology: metaphor is able to express a hypothesis, giving a
special direction to the comprehension of the studied object. Modern works on the philosophy of science
are full of statements that metaphor can play an extremely important role in the construction of scien-
tific languages. We are talking about theoretical models. “Models - metaphors” serve as heuristic tools
for exploring complex phenomena and are developed in two stages. At the first stage we mainly rely on
intuition, experience, make bold analogies and create non-trivial metaphors. Analogy is understood as a
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kind of heuristic means of cognition. And at the second stage we model and try to make sense of primary
intuitions. Metaphorical explanation refers to the period of theory building, not to its final formulation.
Scientific theoretical knowledge cannot be only knowledge by analogy. The famous theoretician and his-
torian of physics Pierre Duhem in his work “The Aim and Structure of Physical Theory” wrote: “The history
of physics shows that finding analogies between different categories of phenomena was perhaps the
most reliable and productive method for constructing physical theories” [quoted from: 7, p. 287]. Duhem
aimed to move beyond quasi-psychologism in interpreting analogy's theoretical role, proposing the
“mathematical hypothesis method”. He noticed that abstracted phenomena often share structural simi-
larities — manifested in physics as identical equations across different theories. This allows the reinter-
pretation of one theory through the lens of another, leading to discoveries. Thus, in search of a more
precise formulation for their intuitive insights, scientists resort to some old concepts and enrich them
with new meanings. For example, “Kenneth Johnson introduced the highly speculative metaphor of col-
ored quarks (red, blue, yellow), explaining: “The color of a quark has nothing to do with visible color. The
term is used because the combination of colored quarks in quantum mechanics resembles the mixing of
visible colors”. Trying to explain the properties of theoretical particles physicists have understood the
analogy between color and the possible properties of quarks” [10, p. 359].

American philosopher Max Black connected metaphor directly with scientific cognition. He consid-
ered metaphor as a phenomenon formed in the movement of thought and developing the conceptual
apparatus of language. The modeling role of metaphor, inspiring new analogies and thought paths, has
been noted by many (S. S. Gusev, E. A. Lapinya, R. Boyd, etc.). Metaphor is especially valuable in early
research stages, when hypotheses are still forming and language to describe phenomena is still develop-
ing. R. Boyd, for instance, suggests evaluating metaphor’s role by the insights it offers into an object’s
properties. Though metaphor doesn’t provide factual knowledge, it guides us toward understanding. C.
Gusev studies metaphor's use in forming scientific hypotheses, and E. Lapinya emphasizes that metaphor,
having fulfilled its cognitive function, eventually loses its metaphorical status and becomes a standard
term. T. Kuhn believes metaphors' cognitive function lies in prompting new conceptual links during par-
adigm shifts, usually accompanied by changes in so-called basic metaphors. These “key metaphors” apply
familiar conceptual frameworks to new domains, enabling conceptualization through analogy [1,14].
Scientists and philosophers implicitly or explicitly resort to basic metaphors as the basis of their theoret-
ical constructions. For example, the metaphor “The world is mathematical”, can be consciously or uncon-
sciously used by scientists as a hypothetical basis for a theory. They know that the world in reality is not
mathematical in the literal sense, but they accept the base metaphor as a diaphora suggesting a special
way of perceiving and modeling the world.

In conclusion, metaphor — once seen merely as rhetorical ornament — is now recognized as a vital
instrument of thought, cognition, and perception, and as a driver of consciousness. “We need metaphor
not only to make our ideas accessible to others through naming, but also to make them accessible to
ourselves. Metaphor is not just a means of expression — it is a crucial tool of thought... Metaphor is the
instrument of thought to reach the farthest reaches of our conceptual field. Objects that are close to us
and easy to grasp give thought access to concepts that are distant and elusive. Metaphor lengthens the
“arm” of the intellect; its role in logic can be likened to a fishing rod or a rifle” [14, p. 71-72]. Metaphors
function as cognitive processes that deepen our understanding and foster new hypotheses. They underpin
scientific constructs at every level — from deep foundational metaphors to surface-level illustrative ones
that clarify terminology and concepts.
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Abstract

The article presents an analytical review of current scientific research on the impact of in-
ternet gaming on the cognitive and affective functioning of personality. In the context of global
digitalization and the widespread popularity of video games, there is a growing need to understand
the dual nature of their effects — ranging from neurocognitive stimulation to the risks of addictive
behavior and social maladjustment. The authors systematize empirical findings on the influence of
different video game genres on working memory, attention, sensorimotor response speed, cogni-
tive flexibility, and multitasking abilities. Particular attention is given to the neuropsychological
correlates of gaming activity: functional changes in the frontal and prefrontal cortex, which are
responsible for self-control and emotional regulation, demonstrate the potentially adaptive effects
of moderate gaming. However, when a certain time threshold is exceeded or when gaming is driven
by escapist or avoidant motives, it may become a source of emotional exhaustion, anxiety, and
social isolation. The article also considers age-specific differences in the perception and cognitive
impact of gaming, particularly among school-aged children and adolescents. It presents data on
emotional engagement in the gaming environment and the effects of gameplay on mechanisms of
self-regulation and psycho-emotional recovery. Furthermore, the article analyzes the issue of video
game addiction in the context of esports, where competitive environments and high workloads
may intensify symptoms of anxiety and depression. The main directions for future research are
outlined, highlighting the need for a comprehensive interdisciplinary approach to evaluating the
psychological consequences of internet gaming. The review emphasizes the importance of ac-
counting for game genre characteristics, individual differences among players, motivational fac-
tors, and the broader social context when interpreting the psychological outcomes of video game
engagement.

AHHOMauus
Cmamabs npedcmassigem cobol aHaaumuyeckuti 0630p akmyasibHbIX HAy4YHbIX UCCIe008aHud, No-
CBAWEHHbIX BUSHUIO UHMEpHem-eeliMUuHea Ha KO2HUMUBHOEe U appekmusHoe dyHKUUOHUPOBA-
Hue JluYHoCMU. B ycnoBusix 2106aibHOU Yugdposu3ayuu U NOBCEMEeCmMHO20 pacnpoCMpPaHeHUs Bu-
deouep Bo3pacmaem nompebHOCMb B OCMbICEHUU 0BOUCMBeHHOU NPUPOObI Ux B030elicmauUs. Om
Helipoko2HUMuUBHOU CMUMy/ISUUU 00 PUCKA OPMUPOBAHUS 3aBUCUMO20 NOBEDEHUS U COUUAsbHOU
dezadanmayuu. ABMopbl CUCMeMamu3supyrom SMNUPUYECKUe OaHHbIE O BJIUSIHUU PA3/TIUYHbIX H(AH-
poB BuUOeou2p Ha paboyyro NAMAMb, BHUMAHUE, CKOPOCMb CEHCOMOMOPHOU peakuuu, KoeHUMUB-
Hyro eubkocmb U MHo203adayHocms. OmoesibHoe BHUMAHUE yoengemcs Hellponcuxo/102u4eckum
Koppensmam 2elimepckoll akmuBHOCMU. BYHKUUOHA/IbHbIE U3MeHeHUsI B8 CMPyKmypax 106Hol u
npeppoHManbHoU Kopbl, OMBEYArOWUX 3d CAMOKOHMPOJIb U SMOUUOHASIbHYHO Pe2YIAUUL), 0eMOH-
CMPUPYOM NOMEHYUATbHO a0anmuBHbIU Xxapakmep ymepeHHoU ueposol akmusHocmu. OOHaKo
NpuU NpesbIleHUU onpedesieHHo20 BPeMeHHO020 NopPo2d UJIU HA/IUYUU u3be2arouje-3cKanucmcKux
MOMUBOB U2poBaAs 0essmesibHOCMb MOXem MPAHCHOPMUPOBAMBLCS B UCMOYHUK SMOUUOHATbHO20
UCMOWeHUS, MPeBOXHOCMU U COUUA/IbHOU U30/IA4UU. PaccmMampusaromcs Makxe Bo3pacmHble
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0CcobeHHOCMU BOCNPUSMUS U KO2HUMUBHbIX 3¢ppekmoB eeliMuHed, 8 MOM YucC/ie 8 KOHMeKCcme
WKO/IbHO20 U NOOPOCMKOBO20 BO3pACMA. [IpuBodsamcs 0aHHbIe 06 IMOYUOHAIbHOU BOBIEYEHHO-
CMU B U2poByYHo Cpedy, BAUSHUU 2elMNIes Ha MeXAHU3MbI CAMOPeRYIAYUU U NCUXOIMOYUOHA/IbHO20
BOCCMAHOB/IEHUS. B cmamee aHaauzupyemcs npobsema u2posol 3as8UCUMOCMU B YC/I0BUSIX KU-
bepcnopma, ede copesHOBamMesIbHAs Cpeda U BbICOKAs HAz2py3Ka mMoaym Ycyeybisme CUMNMOMb]
MpeBoX#HO-0enpeccusHbIX paccmpolcma. CphopMyIuUPOBAHbI OCHOBHbIE HANPAB/eHUsl 0d/ibHel-
Wux uccnedoBaHul, akueHmuUpYrowux Heobxoo0uMoCmb KOMNJIEKCHO20 MexOUCUUNIuUHapHo20
nooxoda K oueHke nocsedcmaull uHmepHem-2elimuHea. lpedcmassieHHbItl 0630p Noo4Yépkusaem
3HAYUMOCMb Y4Ema HaHpPoBbIX 0cobeHHocmel uep, UHOUBUOYAsIbHbBIX PA3/Iudull U2poKoB, UX MO-
mUuBauuU, a Makxe couuabHo20 KOHMeKCMa nNpu UHMepnpemayuu NCUXo102u4eckux 3pgekmos
BUOEoU2POBOU AKMUBHOCMU.

Keywords: internet gaming, cognitive functions, emotional regulation, gaming addiction,
mental health, motivation, gamer behavior

Kiroyesble c/108a:; uHmMepHem-2elMuHe, KO2HUMUBHbIE YHKUUU, SMOUUOHAIbHAS pe2ysis-
Uus, U2poBas 3aBUCUMOCMb, NCUX0JI02U4ECKoe 300p0Bbe, MOMUBAUUS, 2eliMepcKkoe NoBedeHUe.

KozHumusHoe 8o30eticmsue uzp

lpobrema siusHUS uHMepHem-eeliMuHaa Ha NCUXosa02u4eckoe COCMOosHUe Ye108eKa ocCmaémcsi
npeomMemom aKmMUBHbLIX HAYYHbIX OUCKYCcUl, B8 UeHmpe KOMOopPbIX HaX00AMCA 08a NOMAPHbLIX BeKMOPA:
KO2HUMUBHOE passumue U NCUXOIMOUUOHA/bHbIE pucku. C 00HOU CMOPOHbI, Budeou2pb! B psde SMNUpU-
yeckux pabom npedcmas/ieHbl KAk cpedcmBaa CMuMy/ISyuU BHUMAHUS, MPeHUpoBKuU paboyeld namsmu u
dopmuposarus ycmoliyusbix Mooesel NoBedeH4Yecko2o peazuposaHusl B YC108USX NOBbIWIEHHOU CeHCop-
Hol Hazpy3sku. C dpyeol — O0KYyMeHmUPYMCcs meHOeHuUU K SMOUUOHA/IbHOMY UCMOUWeHUr, Hapyule-
HUK camopeyiayuu U couuaibHod de3adanmayuu, 0CobeHHo B C/1y4asx YypesmepHol uepoBol aKmuBHo-
cmu. 3mu duxomomuyeckue 3¢ppekmabi 06YCI0871eHbI HE MOJIbKO KOJIUYECMBOM BpemMeHU, NPOBOOUMO20
B U2POBOM NPOCMPAHCMBE, HO U #AHPOBLIMU XAPAKMEPUCMUKAMU U2p, MOMUBAUUOHHBIM NPODUIEM Ue-
POKOB, @ MAKX(e BO3PACMHbIMU U JIUYHOCMHBIMU 0CObeHHOoCMAMU. CoBpemMeHHbIe UCCIe00BaHUS YKa3bl-
BAKOM HA MO, YMO ONpedesiéHHbIe Munkl BUOeou2p — B 0COOEHHOCMU 3KWeH, Wymepbl U cmpameauu
peasbHo20 BpemMeHU — CNOCObHbI UHOYUUPOBAMb YJly4UIeHUE Ues1020 padd KO2HUMUBHbIX NPOYECCOB.
Tak, BbISIBIEHO, YMO U2POBAS AKMUBHOCMb NPOOO/IHUMEIbHOCMbo om 10 0o 20 yacos B Hedesto cno-
cobcmsyem pocmy nokasamesnel u3bupamesibHo20 BHUMAHUS, 0nepamusHoU NAMSMU U CKOPOCMU CeH-
comomopHoU peakyuu. [pu 3mom Hab1daemcs U KoJ1u4ecmBeHHAas 3asUCUMOCMb. NPEBbLILICHUE YC/108-
HO20 Nopo2a B 25 4acoB B HEOest0 MOXem NpuUBecmuU K 06pamHomy 3¢dekmy — 3amedsieHuro Ko2HU-
musHol obpabomku UHGOPMayUU U UCMOWEHU MeXAHU3MOB KO2HUMUBHO20 KOHMPOiA. Takum obpa-
30M, U2pa nepecmaém BbINOJIHAMb QYHKUUK MPeHA}@épa u HayuHaem 0elicmBoBAMb KAK KO2HUMUB-
HbIl CMpeccop, Hapywaroujul BHympeHHUl 20Meocmas BHUMAHUs U NaMsmu.

Hediponcuxosioau4eckue 3ggekmsi

Heliponcuxonoeudeckue 0aHHbIE, NOJIyYeHHble C UCNOJIb30BAHUEM (PYHKUUOHA/IbHOU MA2HUMHO-
pe3oHaHcHol momozpagpuu (GMPT), noomsepxcoarom 2unomesy 0 3adelicmBoBaHUU GPOHMAsbHbIX U
npedpoHMasbHeix 0b1acmell Kopbl 20/10BHO20 M032d B NPOUECCe AKMUBHO20 2elMUH2a. Y UCNbIMYeMbIX,
0eMOHCMPUPYHOUWUX BbICOKUE NOKA3amesiu UepoBol BOBICYEHHOCMU, pe2ucmpupyemcs NOBbILIEHHAS
aKMUBHOCMb B CMPYKMYPAx, 0OMmBEemcmBeHHbIX 3a UMNY/IbCHbIU KOHMPOJib U paboyyro namsime. OOHAKO
NapaocoKcaabHo, YmMo UMEHHO 8 Mol 2pynne 3Ha4umeslbHO BbIUIE YpOBeHb CUMNMOMOB 0epuyuma BHU-
MaHus, 0enpeccuu U MpeBoXHbIX COCMOSHUL, YMO YKa3bisaem Ha 0UCbasaHc mexcoy pa3suBaroULUMU U
0e3ad0anmuBHbIMU YHKYUSMU U2pOB020 B3aumoldelcmaus. Takum 0bpasom, eeliMuHe BbiIcmynaem Kak
eHomeH ¢ nomeHyuasom 08yHANPABIEHHO20 BIIUSAHUS, CUHXPOHHO AKMUBU3UPYS KAK pecypchl NCUXUKU,
mak u eé ya3sumble cmopoHbl. Ocobbil UHMeEPeC Bbi3biBaem BoNPOC GOPMUPOBAHUS YCMOUYUBBLIX KO-
2HUMUBHbIX NAMMEPHOB U KO2HUMUBHOU adanmuBHOCMU Y 2eliMepoB. MIcciedoBaHus, NOCBAUWEHHbIe
MyJIbMU3a0ayHoOCMuU U CNOCOBHOCMU K NePeKIYeHUI0 Mexcdy 3a0a4amu, 0eMOHCMPUPYHOM 3HAYUMeE Tb-
Hoe npeumMywecmBo U2poKoB B BUOEOU2PbI NO CPABHEHUIO C Heueparoujel 8bi60pkol. BeposmHol npuyu-
Hod BbIcMynaem BHYymMpUU2poBaAsi HE06xo0UMOCMb 00HOBPEMEHHO OMC/IEXUBAMb HECKO/IbKO UCMOYHU-
K08 UHpopMayuu, bbICMpPo peazupoBams Ha U3MEHSUUECS YCI0BUSA U OCYWeCMBAAMb NAAHUPOBAHUE
B ycnoBusx HeonpedenéHHocmu. OOHAKo 0aHHAas cNOCOBHOCMb MOXEem CONPOBOXOAMBCH CKPbIMbIM
U3HOCOM KO2HUMUBHbIX PeCYypCcoB, YMO NPOSIBJINEMCS B CHUXEHUU 21ybUHbI NepepabomKu UHgopmayuu
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npu pewieHuu KoMNJIeKCHbIX 3a0ay BHe uepoBol cpedbl. ImMo COOMHOCUMCS C meopuell KoeHUMUBHOU
YCMAaaocmu, coesacHo Komopoul U3bbiMmoYHas Hazpy3ka Ha NPeppoOHMAsbHbIe MexaHu3Mbl NPUBOOUM K
Oezpadauuu cnocobHoCMU K 0umesibHol KOHUeHmMpayuu u ycmoldyusomy yoepxcaHuro yesned.

IMOYUOHAIbHASA peyIayus U KONUH2

Hapsdy ¢ KoeHUMUBHbIM ACNeKMOoM, UHMepHem-2eliMuHe akmuBHO 0OCYy*0aemcs 8 KOHMeKcme
IMOUUOHA/IbHOU pe2yaayuU U KoNnUH2-N0BEOeHUS. IMOYUOHAIbHAS BOB/IEYEHHOCMb B U2pOBYHO 0esmerib-
Hocmb, 0byc108/1eHHas eé uHmepakmusHoU Npupododl, cNOCObHA KAK OKA3bIBAMb Mepanesmuyeckud
apgdekm (8 YacmHOCMU, CHUXAMb YpoBeHb CMPecca U CUMNMOMOB MPEBOXHOCMU), MAK U NPOBOUUPO-
Bamb 0ecmpyKkmuBHbie popMbl NoBeOeHUs, Makue Kak uzbezaroujee KonuHe-noBedeHue, yxod om peadsib-
HOCMU, 3ameleHue MexIuUYHOCMHbIX KOHMAKMOB BUPMYA/IbHbIM B3aumodelicmBuem. SMnupuyeckue
0aHHbIe 0eMOHCMPUPYHOM, YMO U2POKU, UCNOJIb3Yroulue uepbl Kak cpedcmao beecmsa om mpyoHocmed,
yawje cmankusaromcs C pucCKamu ¢opmMupoBaHUsi ueposol 3aBUCUMOCMU, XaPAKmMepu3yrowedcsl Hapy-
WweHuemMm KOHmMpOoJig Hao NoBeoeHUeM, KOMNY/IbCUBHbLIM USPOBbLIM y4aCMUeM U CHUXeHuem obuiel yoo-
BJ1EMBOPEHHOCMU HU3HBH. TAK@E 3HAYUMbIM ABIACMCSH BJIUAHUE XHAHPOBOU NPUHAO/IeHHOCMU Uepbl
Ha ypoBeHb IMOUUOHAIbHOU akmusayuu. Tak, wymepbl u MMORPG oka3bisarom BbipaxceHHoe Bo3del-
CmBuUe HA SMOUUOHAIbHYI Cepy, UHOYUUPYS COCMOSHUE NOMOKA U BPeMeHHO020 3CKanu3md, mo20a Kak
20J10BOJIOMKU U KA3yasibHble uepbl 0elcmByrom KAk SMOYUOHAsIbHbIe MOOY/ISMOpPbl, CNOCOOCMBYHUUE
CHUMCeHUIO ¢u3uomo2u4eckux mapkepos cmpecca. OmoesibHbIl uHmepec npedcmasssom C/iy4au uc-
NoJIb30BAHUS BUOEOU2D B KAYeCmaBe 3aMeHbl MeOUKaMeHmMOo3HOU mepanuu mpeBoMcHbIX paCCMpPOoUcmB:
B YACMHOCMU, pe3y/ibMamabl CPABHUME/IbHO20 aHA/IU3A Me#0y UepoBbiM Bo30elicmBUeM U NpuMeHe-
Huem SSRI caudemesnibcmayrom 0 60Js1ee BbIPaXeHHOM CHUMEHUU MPEeBOXHOCMU Y 2pynnbl, B3aumoded-
cmBosaswel ¢ U2poBbIM KOHMEHMOM.

CouuasibHble u noBedeHYecKue NocIeocmaus

Kpome ncuxogu3uonoeudeckux U 3MoUUOHAIbHbIX 3¢dekmos, uHmepHem-2eliMuHe 0KasbiBaem
BJIUSIHUE HA OPMUPOBAHUE NPOCOUUATBHO20 UJIU, HANPOMUB, U30JIIUUOHHO20 NOBEOeHUS. B MHO20NO0/1b-
30BamesibCKUX U2POBbIX CPeOax BO3MOMHO PA3BUMUE KOMMYHUKAMUBHbIX HABLIKOB, CNOCOBHOCMU K CO-
mpyoHuYecmay u sudepcmay. Bmecme ¢ mem, YpesmepHoe No2pyxeHue 8 OHAAUH-peasbHOCMb, 0CO-
b6eHHO B8 00UHOYHbIE u2pbl U MMORPG, MoxXem nposBouUpoBAMb OMYYXOEHUe Om peasabHo20 MUpd,
Hapywiasi MexaHusmbi couuadsabHol adanmauuu. Cmpameauu B3aumooelcmBuUs, XapakmepHsble 0715 uepo-
BbIX cO0bWecmas, 4acmo NOOMEeHSHoM MpPaduUUOHHbIe opMbI 0bWEHUS, c030aBas NCEBOOIMOUUOHAIIb-
Hble CB8M3U, He No0dep 3uBaemMble BHe Uudposo2o KOHmMeKcma. Pao ucciedosaHull makxe 3apuxkcupo-
BQJ1 B3AUMOCBA3b MeX0y 2eliMEPCKUM NOBEOEHUEM U CHUMEHUEM YPOBHS KpeamusHocmu y demed, oco-
b6eHHO B mex C/1y4asx, Koeda ueposas akmuBHOCMb NPeBbILIAId ONMUMA/IbHbIe PAMKU. TemM He MeHee,
0NpedesiéHHbIe YAHPbl — NecoYHUUb! U CUMYIAMOPbI — Haobopom, cnocobcmayrom passumutro ousep-
2eHMHO20 MbIULIEHUSA. 2MOom 3¢ peKkm Hocum ceekmuBHbIU Xapakmep, NPOABAAACH /Ulb NPU onpede-
JIEHHOU YCMAHOBKe HA KpeamuBHOCMb B NPOUECCe U2poBo20 B3aumodelcmsus. HakoHeu, npobiema ue-
posol 3asucumocmu npuobpemaem ocobyro ocmpomy 8 KoHmekcme Kubepcnopma, 20e UHMeHCUB-
HOCMb MPeHUPOBOK U COPeBHOBAMEILHAS Cpedd co30arom YC/108usl 0J18 XPOHUYECKo20 Cmpeccd, SMoUU-
OHAJIbHO20 BbI20OPAHUS U, 8 0MOe/IbHbIX C/Iy4asx, Ncuxuyeckol 0ezadanmauuu. [1pusHaHue uzposo2o pac-
cmpolicmsa opuyuaibHbiM duazHo3om (kod 6C51 no MKbB-11) nodyépkusaem Heobxo0uMocmb KoMm-
NJIeKCHO20 N0OX00A K U3YYeHUro U pe2yiupoBaHU0 peHOMeHa 2eliMUHea Kak NCUXOCOUUAIbHO20 SBJIeHUS.

VIHmepHem-eelmuHz npedcmassigem cobol MHO20acNeKmMHoe U He0OHO3HAYHOe NCUXO0102UHEeCKoe
aBJeHue, Y€ BAUSHUE HA KOCHUMUBHBIE U SMOUUOHA/IbHbIE XAPAKMepUCMUKU JIUYHOCMU 06YC/108/1eHO
MHOX(eCMBOM NepemMeHHbIX — OM XAHPA U NPOOOJIHUMEbHOCMU U2pOoB0o20 B3aumodelicmsusi 00 Mo-
MUBAYUOHHBIX YCMAHOBOK U2POKA U YPOBHSA couuanbHol noddepxku. C 00HOU CMOpPOHbI, Budeouepbl
CNOCOB6HBI BLICMYNAMb B POJIU KOZHUMUBHbIX MPEHAXEPOB, AKMUBUPYOWLUX MEXAHU3MbI BHUMAHUS, NA-
MAMU U MbIUIEHUS, CNOCOBCMBYHOWUX POPMUPOBAHUKD YCMOUYUBbLIX NoBeOeHYecKux nammepHos. C
0py2ol CMOpPOHbI, NpU ympame KOHMPOJS Had u2posol aKmuBHOCMbH B03pACMAeM PUCK PA3BUMUS
0e3adanmuBHbIX COCMOSHUU: MPEeBOXHOCMU, SMOUUOHAIbHOU 1abU/IbHOCMU, COUuUaIbHOU U309UUU U
3aBucumMocmul.

Takum 06pasom, Hay4HbId OUCKYPC 0 2eliMuHae mpebyem mMexcoucyunIuHapHo20 Nooxodd, CuHme-
3Upyroue2o 0aHHbIe Heliponcuxos02ul, Ko2HUMUBHOU HAyKU, NOBEe0eH4YeCcKol 3KOHOMUKU U NCUXOMepa-
nuu. Jluwb Npu Ycao8uu y4éma scex yposHel Bo30elcmaus — om HelpoHHO20 00 CoyuadibHO20 — BO3-
MOXCHO A0eKBAMHOe NOHUMAHUE KAk NO3UMUBHbIX, MAK U HeeamuBHbIX NOc/1edcmaull uHmepHem-eed-
MUH2a.
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1. Introduction

The rapid advancement of artificial intelligence (Al) has significantly transformed the educational
landscape. From personalized learning systems to Al-driven assessment tools, modern education is in-
creasingly influenced by intelligent technologies (Luckin et al., 2016). While these tools offer opportuni-
ties for improving academic performance, they also play a crucial role in shaping students' professional
and transversal competencies. Professional competencies refer to domain-specific skills and knowledge
required in a particular field, whereas transversal competencies include critical thinking, communication,
teamwork, adaptability, and digital literacy—skills essential across various professions (OECD, 2021)
(Selwyn, 2019). This article explores how Al contributes to the development of both types of competen-
cies, discussing its benefits, challenges, and implications for the future of education.

Al and Professional Competencies

Personalized Learning and Skill Acquisition

Al-powered platforms can adapt to individual learning styles and pace, providing personalized
pathways for acquiring professional knowledge (Luckin et al., 2016). For instance, platforms like
Coursera or Khan Academy use algorithms to recommend courses and content that align with a student's
progress and interests (Holmes et al., 2019). In technical fields like computer science or engineering, Al
systems can offer simulated environments where students practice coding, data analysis, or design in
real time. These environments help students build industry-relevant skills in a practical and interactive
way.

Intelligent Tutoring Systems (Chassignol et al.,, 2018). Intelligent tutoring systems (ITS) such as
Carnegie Learning provide instant feedback, guiding students through complex problems in STEM sub-
Jects (Chassignol et al.,, 2018). These systems mimic one-on-one tutoring, identifying areas where stu-
dents struggle and offering targeted assistance. As a result, learners develop a deeper understanding of
subject matter and improve their problem-solving abilities—core components of professional compe-
tency.

Industry-Oriented Al Tools. Many industries now rely on Al-based tools. Training students to use
these technologies prepares them for future workplaces. For example, in healthcare, Al helps analyze
medical datay in finance, it supports risk assessment and algorithmic trading; in journalism, it assists with
content generation. Educational institutions that integrate such tools into curricula enable students to
acquire hands-on experience with technologies they will encounter in their careers.

2. Al and Transversal Competencies

Critical Thinking and Decision-Making

Al encourages students to develop critical thinking by presenting complex, data-driven problems
that require evaluation and strategic decision-making. Platforms that use adaptive testing challenge stu-
dents with questions based on their responses, encouraging reflection and analysis. Moreover, Al-based
simulation games allow learners to experiment with decisions in virtual scenarios, fostering judgment
and responsibility.

Communication and Collaboration

Collaborative Al tools such as virtual whiteboards, shared documents with smart suggestions, or
Al-powered discussion forums promote teamwork and communication (Baker & Smith, 2019). Students
learn how to express ideas clearly, provide feedback, and build arguments in virtual group environments.
These tools also allow real-time language translation, enabling collaboration among diverse, interna-
tional teams and improving intercultural competence (UNESCO, 2021).

Adaptability and Lifelong Learning (OECD, 2021). As Al continuously evolves, it demands that stu-
dents remain flexible and committed to ongoing learning. Exposure to Al tools in education fosters adapt-
ability—a key transversal skill (OECD, 2021). Students must learn to cope with technological changes,
acquire new digital tools, and refine their methods for solving problems. This adaptability is essential in
the modern, rapidly changing workforce (OECD, 2021).
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Digital Literacy and Ethics (Selwyn, 2019). Interacting with Al requires a solid understanding of
digital tools and ethical considerations. Students learn to interpret Al-generated data, evaluate its accu-
racy, and understand the limitations of machine learning algorithms. In doing so, they also explore ethical
questions related to privacy, bias, and the social impact of Al—fostering responsible digital citizenship.

3. Challenges and Considerations

Access and Equity. Not all students have equal access to Al-powered tools, leading to disparities in
skill development. Underfunded schools or regions with limited internet connectivity may fall behind in
integrating Al into education. Ensuring equitable access is crucial to avoid deepening the digital divide.

Overdependence on Technology. While Al can support learning, overreliance may hinder the devel-
opment of self-requlation and independent thinking. Students must be encouraged to use Al as a supple-
ment—not a replacement—for their own reasoning and creativity. Educators play a key role in maintain-
ing this balance.

Data Privacy and Security. Al tools collect vast amounts of student data to function effectively.
Protecting this data and ensuring ethical use is a growing concern. Schools and developers must establish
clear guidelines for data privacy, emphasizing transparency and student rights.

Teacher Roles and Professional Development. Teachers need training to effectively use Al tools in
the classroom. Al should not replace educators but empower them to deliver more targeted and engaging
instruction. Professional development programs must help teachers understand Al’s capabilities and in-
tegrate it meaningfully into their teaching strategies.

4. Future Directions and Educational Policy

To maximize the potential of Al in developing competencies, educational systems must adapt their
policies and curricula. This includes: Curriculum Integration: Embedding Al literacy and practical experi-
ence with intelligent systems into existing courses across all levels of education.

Assessment Innovation: Moving beyond standardized testing to Al-driven formative assessments
that capture a wide range of competencies, including creativity and collaboration.

Ethics Education: Promoting awareness of ethical Al use, digital responsibility, and algorithmic bias
through specific courses or modules.

Interdisciplinary Learning: Encouraging cross-disciplinary approaches where students solve real-
world problems using Al, blending knowledge from science, humanities, and technology.

Artificial intelligence has immense potential to enhance both professional and transversal compe-
tencies among students. By offering personalized learning, fostering critical thinking, supporting collab-
oration, and preparing learners for real-world technologies, Al is reshaping the way education is delivered
and experienced (Luckin et al., 2016). However, its integration must be thoughtful, equitable, and guided
by ethical principles. When used effectively, Al not only prepares students for the job market but also
empowers them to become adaptive, responsible, and innovative members of society.
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The intensive spread of computer technologies and their inclusion in all spheres of society has led
to such strong transformations in all spheres of social life that in the 1980s a conclusion was made about
the emergence of a ‘computerized or information society’ as a new stage in the development of human
civilisation.

At present, a more general conclusion has been made about the formation of a global system of
information and communication technologies as a fundamentally new component of modern civilisation.
The emergence of this system was a natural and necessary stage in the development of human society.
With its emergence, the noosphere as a planetary shell of the Earth acquired a logically completed form.
In a certain sense, the emergence of a global-scale system of receiving (production), processing, storage,
transmission, distribution, exchange and consumption (use) of information means the emergence of a
single for the whole planet ‘system of mental reflection’.

Considering the system of information and communication technologies formed within the frame-
work of human civilisation from this angle, we can conclude that a global-scale system of reflection has
emerged. In the process of its functioning and development, this formation begins to manifest its inher-
ent regularities more and more clearly. Since this system emerges within the framework of human civili-
sation, it necessarily contains fundamental reqularities of human cognitive activity, but their implemen-
tation also has a number of specific features.

One of the most important regularities of this type is, in our opinion, the deep unity of language
and thinking, which is traditionally treated as a single phenomenon of ‘linguistic thinking'.

The formation of a global system of information exchange was initially perceived as the emergence
of a civilizational tool that provides most people with enormous opportunities for direct and rapid access
to the spiritual riches of mankind. However, the real processes show a significantly different picture.

First of all, there is an exponential growth in the volume of information irresponsibly channeled
into the system of information and communication technologies. As a result, the World Wide Web is
overflowing with information that distorts objective reality to a greater extent than it reflects it. The
perniciousness of this trend has become so obvious that the task of switching to a new format of the
Internet has already been set, when the information sent to the network will be received there only after
evaluation by the expert community. However, it is not very clear who will form this expert community
and on what grounds, give it appropriate powers, etc. But the very formulation of this problem in such a
way indicates the acuteness of this problem.

However, the above-mentioned problem is rather obvious and, accordingly, superficial. In our opin-
ion, the processes that lead to outwardly imperceptible, but from these more profound transformations
of consciousness of both an individual and entire social groups are of much greater importance. One of
the factors forming this negative trend is, obviously, the constant simplification and distortion of linguis-
tic means used by individuals in the virtual environment.

The change of linguistic thinking in general as a phenomenon of communication in the virtual en-
vironment is apparently becoming a mass character. This process turns into a reqularity in the sense that
it becomes a characteristic feature of communication of the overwhelming majority of participants, i.e.,
it turns into an empirically fixed norm. Once formed, it then becomes a necessary condition for new par-
ticipants to ‘enter the environment’ regardless of their own attitudes.

The result of this process is the formation of contradictions at the basic, fundamental levels of
consciousness and linguistic culture of the personality. Personality is formed in a normal cultural and
linguistic environment at the earliest (and therefore most important) stages of socialisation. During this
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period, on the basis of linguistic thinking, among other things, basic programmes are laid down, which
later determine the social behaviour of a person. These programmes, even if they are not fully realised,
are always expressed in a concrete linguistic form corresponding to the language of communication. And
in the future the personality has to switch to a different form of communication, which, on the one hand,
functions within the existing linguistic thinking, but, on the other hand, differs significantly from the
accepted and fixed in the consciousness norms. Communication in the virtual environment is perceived
by the subject as a very important component of his/her life activity. As a result, there is a deep contra-
diction between the norms and ideals laid down at the early stages of personality formation, on the one
hand, and the rules of current communication, on the other. A certain ‘bifurcation’ of a person's person-
ality arises, which can unambiguously lead to negative consequences of the functioning of both his indi-
vidual consciousness and social behaviour. In fact, there is a situation when the mass of people communi-
cating in the virtual environment are not the same people who have already formed in it. This is a very
powerful factor causing deep and ever-present stress, which can develop into various hidden mental dis-
orders and abnormal behaviour. Let us specially note that this phenomenon has already become truly
mass. Therefore, it is quite difficult to foresee all possible consequences of it. Earlier, for example, it was
clear that employees of intelligence services, working ‘under a legend’, experience enormous psycholog-
ical difficulties. But there were few of them, they were specially selected and underwent special training.
Now tens of millions of people of mostly young age, whose psyche is often not yet fully formed, begin to
exist in similar conditions.

The desire for the maximum possible number of contacts, present among users of social networks,
obviously pushes to the emergence of their specific language, when the requirements of elementary lit-
eracy in writing messages disappear, words are replaced by combinations of individual letters, etc. The
appearance of acceleration of communication processes is created. The appearance of acceleration of
communication processes is created, but in reality, the opposite happens. Communication loses its depth
and becomes more superficial. In fact, there is no communication as such. However, negative transfor-
mations of consciousness are present with necessity.

The inseparable connection between language and thinking leads, first of all, to simplification and
parameterization of thinking activity. An individual who is constantly involved in such communication
gradually loses the ability to solve new problems, and finds himself unable to perceive information above
a certain limit of complexity, which ten years ago was considered obvious for his age.

In addition, the integrity of human consciousness developed during the previous development is
broken. New verbal constructs are incorporated into the already existing structure of consciousness as
initially contradictory components. As a result, they come into conflict with the structures of perception
of reality and thinking that have already developed in a person. These foreign components are like com-
puter viruses. Only they affect the basic levels, which were laid during the earliest socialisation of the
personality and then are the most important and, at the same time, difficult to understand. As a result,
the integrity of human consciousness formed over the years is broken.

The observed parameterization of consciousness as a consequence of the simplification of linguistic
means of communication is also expressed in a significant loss of aspiration to master new things. Suffi-
ciently large social groups show in modern conditions a steady apathy to learning, to mastering new
knowledge. We can say that there is already a certain ‘ideology’ justifying the lack of usefulness of
knowledge in general.

Thus, we can conclude that modern info-communication technologies can be considered as a
global system of human consciousness. The internal regularities of the virtual environment development,
orienting to the constant expansion of the number of contacts to the detriment of their quality, lead to
an undesirable simplification, parameterization of language means used in the process of communica-
tion.
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Abstract

This paper explores the application of neural networks to analyze students' academic
performance in higher education. The study focuses on the use of Radial Basis Function Neural
Networks (RBFNN) and perceptron-based algorithms to predict students'success based on various
input parameters such as previous academic records, attendance, and test scores. Additionally,
clustering algorithms like hierarchical clustering and k-means are examined to categorize students
by performance levels. The comparative analysis shows that k-means is more efficient in handling
large educational datasets. The research highlights the advantages and limitations of neural
networks in educational analytics and suggests effective strategies for implementing machine
learning in academic settings.

AHOamna

by/1 Makanaoa »oeapb! 0Ky 0pbIHOAPbIHOA cmydeHmmepoiH OKYy XemicmikmepiH masaoay
YWwiH HeldpoHObIK Xceninepoi KosoaHy Maceseci Kapacmaeipbliaadsl. 3epmmeyde Paduasnobi
bazucmik HelpoHObIK ycesi (RBFNN) ytaHe nepcenmpoH HeeiziHoeai aneopummoep Koa0daHbIIbIN,
cmyoeHmMmIH yieepimiH 6osxay yWwiH andbiHabl 6azanapsl, cabakka Kamawicybl MeH 6isiim 0eHeeliH
bazanay Hamuxcesnepi cekindi napamempiep ecenke asibiHadbl. CoHbIMeH Kamap, cmyoeHmmepoi
OKY yneepimi 6olbIHWAa monmacmsipyoa Uepapxusiyibik ¥aHe K-means KaacmepJsiey anzopummoepi
CanbICMbIpbIIaobl. Tanday Hamuxeci K-means aneopummiHiH yikeH Kesemoezi binim 6epy
depekmepiH ©Hdeyde muimOipek eKeHiH Kepcemmi. 3epmmey HelpOoHObIK esninepoiH
apmbIKWbIIbIKMAPbl MeH WweKkmeyiepiH cunamman, o0s1apobi 6iniMm 6epy xcyleciHe eHaizy
60UbIHWA YCbIHLICMApP YCbIHAObI.

Keywords: Neural networks, student performance, academic analytics, RBFNN, perceptron,
clustering, k-means, hierarchical clustering, educational data mining.

Kinmmik ce30ep: HelipoHObIK xesinep, cmyoeHmmiH yazepimi, binim 6epy aHaaumukacel,
paouanobi b6asucmik HeUpPOHObIK (e, NepcenmpoH, Kiaacmepsey, K-means, uepapxusi/ibik
Knacmeprey, b6inim 6epy 0epekmepiH eHOgey.

HelipoHObIK Xesninep - by/1 adam MubiHbIH XYMbICbIH UMUmayusaaadmeiH anzopummoep. Onap 6ip-
bipimeH aknapam asamacamsiH 63apa 6alaHbICMbl MopanmapobiH MAccusiHeH mypaosl, 0eHopummep
MeH akcoHoapmeH 6alinaHbICmbl MU HelpoHOapb! aknapamneH aamacaos! [6].
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HelpoHObIK esninep oKbiIMblamabiH aneopummee xamaobl. Onap yakbim eme Oomabipbin, Mypii
Mbicanoapobl bakbinan, adam b6akbiaaybl ApKblibl OKU anadsl. Anadoa, adamoadpaa KapazaHoa
HelpOHObIK yesinepee xemkinikmi 60/1x#amobiK Kabinemke xemy ywiH Ken 6axkkiiay Kaxem.

HellpoHObIK xceninep wkKi aknapamsl nApasiiess eHoeaemiHOiKmeH, X ikmeyoiH 6acka
anzopummaoepiHeH epekuiesneHed.

HelipoHObIK xceninep cmyodeHmmepoiH yieepimiH 6osxcay ywiH 6enceHoi Koa0aHb1aokbl.

Paduanobl 6asucmik HeUpoHObIK Xeni HeziziHoe cmyoeHmmepoiH yieepimiH 6osxayobiH
MamemMamuKasbik MOOesIiHIH MbICA/ibiH Kapacmsipadsik, [6]

Paduandbl munmezi kapanadbiM HelUpOHObIK Xesi p ap MYpAi KipiC BeKMOopadpbIH x; MyHOa
i=1,2,..., p, beliHeneyoe mypameiH Ken eawemoi UHmMepnoaayus NpUHUUNI 60UbIHWA HYMbIC icmeloi,
MyHOa i=1,2,..., p, Kipic N-enweyiw KeHicmikmeH d; MyHOa i=1,2,..., p, CAHOAPbIHbIH HUbIHbI.

OcbI ydepicmi xcy3eze ackipy YuliH P 3acbkipbiH HellpoHOapob! paduandbi munmi naloanay xaHe
myp UHMepNoJauUA Wwapmsl opbiHOanamsiH F(x) 6etiHeneyoin (1 -¢opmyna) ocbiHOal GyHKUUACHIH
Kepcemy Kaxem.

F(x) =d; (1)

LLIbiay Cbi3bIKMbIK HEUpPOHOAapbiMeH mapasbiiapmeH 6al/IaHbICKaH XAcbipbiH HelpoHoap P

nadoanaHy wwiayobiH KaabinmacybiH 6i1dipedi.
\\Y

1-cypem — CmyodeHmmiH yneepimiH 6os+ay ywiH paduandbl 6asucmik HelpoHObIK HcesliHiH
KVPbIIbIMObIK Cy16ach!

1-cypem beliHenedoi:

X 1-an0biHabl apanac naHoep bolbIHwa cmyodeHmmiH opmawa 6azacekl, 01apobi MoJibIK Keaemoe
ueepy kaxemmi wapm 60/1bin mabbinaosi;

X2- epKiH bapy;

x3-bepineeH naHOi 0Ky an0bIHOA Xcyp2izinemiH KaszaH 6inimoi mecminey ywiH 6aza,

x4- backa naHoep b6olibIHWA Kapbi30apobiH 60/1ybi.

@ 1. @_4-W canmak kospouuueHmmepimeH bacmankbl O0epekmepdi bepemiH paduasosbl
dyHKYusaAap;

V-bepineeH canmak KosgppuuueHmmepi 6ap x#acbipbiH HelpoHOapoaH WibiabIC CUSHAI0dpbIH
HUHAKMAyObl 0pbIHOAUMBbIH CbI3bIKMbIK HEUPOH,

V-XeNIHIH WblgybIHOA asibIHAMbIH NoH 6olbiHWa 601#amobl baaa.

binim bepy 0epekmepiH ikmey macenenepiH wewy yuwiH KebiHece nepcenmpoHaa HezizoeseeH
anzopummaoepi Kos0aHblaaosl, mbicansl WINNOW anzopummi. [lepcenmpoH eKi CbIHbINMbl Xikmeyoi
Kos10aliobl. backawa admkaHoa, o/1 X 06beKmICiHiH X#aHa mypiH, ezep 3 - ¢popmyaadazpioal wapm
OpbIHOA/ICa, 2-CbIHbINKA Hemece 2 — ¢opmyaada KepmemineeHoel emec xazdaloa 1-CbIHbINKA
Jikmedoi.):

Rixw; >0 (2)

Os1 6ip mypiH Kabbl10alosb! dcaHe Kaxem 60s12aH #az0aloa Wi caimaabiH ¥aHapmaosb!.
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[lepcenmpoH Wi ycaHe 6 63 canmasbiH UHULUAAAatobl, 60axanobl Y’ KAAckiH ecenmey YWiH wekK
epexceciH Ko0aHa omasipbin, co0aH KediH (X, y) 6ip mypiH Kabbi10adosbi.

Eeep, (v' = y) 6omway knacel Oypbic 6osca, nepcenmpoH apekem emneloi. Anadda, ezep
60/ aH2aH CbiHbIN 0YPbIC 6OIMACA, NEPCeNMPOH 63 CA/IMARbIH XAHAPMAobI.

OKbImy mypiHeH, OKbIMYy YuWliH NepcenmpoH aa20pummiH nadoanaHyobiH eH Ken mapanzaH macisi
- 6y/1 6YKIN OKbIMY XUHAb! YWiH 0ypbiC 60/1bin MabblaambiH 60Xamoay BeKmMopbiH MankaHaa oediH
OKbIMY XUHAabI APKbl/bl aleopummoi bipHewe pem opbiHOay. by 6omxay epexceci, cooaH KeliH mecm
HUbIHMBbIabIHOa 6esnei bosmxay ywiH naddanaHblnaosl.[2]

HelpoHObIK ceninepoiH apmabiKUIbIIbIKMApb!:

- 6apsibik yceni bolbIHWa aknapammal Cakmay;

- MoJbIK emec biniMmeH xcymbic icmed biny;

- icmemeyiH 6010bIpMay;

- MapamaIIgaH *#aobl;

- MAQWUHAJIbIK OKbIMY MYMKIHOI2];

- napannenboi eHoey MyMKiHOI2i.

HelipoHObIK tesninepoiH Kemwlinikmepi:

- annapammaik Mmayenoisnik;

- HomueHiH 60s1#amobl 601ybI;

- wewim KabblnoayobiH Ken Ke3eHoepi;

- jwKi npobnemanapobi maby KubiHObIbI.

CoHOal-ak, wewiMm azawmapbiHbiH Hezi3iHoe2l Xikmemenepee KapazaHoa HelpOHObIK Xesli 63iHiH
Homu#eciHe Kasaal KoJ 3emkiz2eHi mypasbl KaHoad da 6ip alKkbiH myciHikmepdi cakmamadmabiHbiH
aman emKkeH XeH, 6YJ1 OHbIH QYHKUUOHANO0bIK MyMKIHOIKMepiH aimap/ibikmad memeHdemeoi.

XKOO-0a cmyodeHmmiH yazepimiH manoay yuwiH Kaacmepsey an20pummaoepi:

Jlepekke3depdi manday, XOO-0a yreepimoi manoay ywiH Kaacmepsiey aneopummoepi
KOJ10aHbI1a0bI, 0/1ap:

- Uepapxus/ibIK Kaacmepey;

- k-means.

Anzopummaoepdi Kapacmabipalbik H#aHe CaabiICMbipalbik.

Vepapxusisiblk Kaacmepsey aneopummoepi

2-Cypemme uepapxusi/ibikK K1acmepu3ayus a0icmepi XaKkbIHObIK MampuUackl HeaiziHoe KypblaaaH
deHOpoepamma — aeawmapobl KYpyobiH a2/10MepauUsi/ibiK HaHe OUBU3US/IbIK UepapXus/ibik adicmepi
6071610 beniHedi. [3]

0 1 2 3 4
ATTTOMepaIEATHIK I | | | |

Eil

v

JIHEHHATBIE,
axic

4 3 |2 1 0
2-cypem — Vlepapxusi/ibik KjacmepJsiey npoueci
AesioMepayus/ibiK  aseopummoepoe 3aHa Kaacmepsep eme ycak Kiaacmepsepdi 6ipikmipy
JHOJIbIMEH KYpblaaobl, S2HU Kiacmepnep bip 2aHa Kaacmep kKasizaHzaa deliH 6ipmiHden 6ipikmipineoi.
JluBu3uS/IbIK  UepapXusiiblK — aeopummaoepi  yaKeH Kaacmepoi  waabiH  Kaacmepee  6esnyee
Hezi30eseeH.
Wepapxusisiblk Kaacmepsey anzopummoepiHe MbIHAaap #amaokb!:
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XKakbiH KepuliHiH a0ici.

3-¢popmynada eki KnacmepoiH apackiHOaabl KAWbIKMbIK ap MYypJi KaacmepsiepoeH eKi 31emMeHm
apackiHOaabl eH a3 KawbikmbikKka meH 60/1a0bI.

min{d(a, b): aeA, beB} (3)

MYHOa2bl:

d(a,b)- A xcoHe B knacmeprepiHe muecini a xaHe b s1emeHmmepi apackiHOazb! KawbIKMbIK,.

AJbIC KepUWIiHIH 0ici.

4-popmynada eki knacmepoiH apackiHOazbl KawbIKMbIK ap MYpJi KaacmepaepoeH mypaosi.

max {d(a, b): aeA, beB} (4)

Yopo 9dici.

byn adicme 5-popmynada kepceminzeHoel Kaacmepsep apackiHOazbl KauwbiKmbiKmbl bazanay
YWIiH 0uCNepcusaibIK masnoay KoJ10aHbl/1aosbI.

A= 306 — %)% = Lyealxima)® — Tyep(x)?. (5)
opbip kadamoa aneopummHiH eki kaacmepi 6ipikmipinedi, on1ap oucnepcusiHbiH eH a3 ecyiHe akeneoi. by
20iC )AKbIH OPHA/NIACKAH K/dcmepsiepMeH MmancbipmManap YuWiH Kosi0aHbi1aobl. Mepapxussibik,
KacmepseyoiH apmabiKUWbI/IbIKMApPbIHA MYCiHy MeH icKe acbipyobiH KapanalbiMObl/ibiabl #amaok.

Wepapxusanbik, KaacmepieyoiH KemMWwiIikmepi 0J1 eH XaKchl wewimoi cupek Kammamachi3 emedo,
KenmeeeH epKiH wewimoepoi Kammuobkl, MOJIbIK emMeCc OepeKkmepMeH XYMbIC icmemelidi, apanac
depekmep munmepimMeH Hawap X#ymbic icmeloi 3oHe yKeH 0epekmep MAcCuBiMeH HAawap XYMbiC
icmedoi, byn acipece 66/]3T ywiH MaHbi30b1.[1]

K-means aseopummi:

K-means Knacmeprsiey aneopummi Uepapxusisibik emec Kaacmepsey an2opummoepiHe 3amaosbl.
byn aneopumm KublibICNAUMbIH, Xa3blK (Uepapxussibik emec) Kaacmepsepdid 6beneini 6ip CaHbiH
2eHepayus/iayaa Heziz0eszeH.

MamemamukasibiK aneopumm k-means Kesneci 6-¢popmysiamer cunammasaobi

V=3, Tjesi (g — 1i)? (6)

MYHOQ&bl:

k- Knacmepsiep caHbly

Si— anbIHRAH Knacmeprep;

Ui — BeKmMopaapobIH Maccackl opmassikmapsi (ueHmpouomep) xje Si. (1 =1,2,...,k).

k-means anzopummi 3-Cypemme KepcemisizeH.
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3-cypem — k-means anzopummi

AI20PUMMHIH apMbIKWbLILIKMAPbI:

- y/JIKeH Oepekmep MeH Kiwi depekmep K ywiH 6y aneopumm Ken 3cazdaloa uepapxusijibiK Kia-
cmepu3ayus KapazaHod #cb110am *#yMbic icmedioi;

- k-means uepapxusisibik, KiacmepJsiepee KapazaHod mbiabl3 Kiacmepiep Kypaosbl,

- yueHmMpoudmapobIH Kadma ecenmesiemiH mypi 6acka Kaacmepae aybica anaok.

Python + OpenCV miniHoe k-means an2opummiHiH K00kl 4-Cypemme KepcemisieeH.

121
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if name =="main":

color tab = [CV_RGB(255,8,08),CV_RGB(®,255,8),CV RGB(100,100,255).
CV_RGB(255,8,255),CV_RGB(255,255.8)]
img = cvCreatImage(cvSize(500,500),8,3)
mg = cvRNG(-1)
cvNamedWindow("clusters™.1)
while True:
cluster count = cvRandInt(rng)%(MAX CLUSTERS-1)+2
sample count = cvRandInt(rng)%999 +1
points = cvCreatMat(sample count, 1, CV_32F(C2)
clusters = cvCreateMat(sample count, 1, CV _325(C1)
for k in range(cluster count):
first = k*sample count/cluster count
last = (k+1)*sample count/cluster count if k! = cluster count else
sample count
if first<last:
cvScalar(cvRandInt(rng)¥img.width, cvRandInt(rng)%img.height),
cvScalar(img.width*@.1,img.height*@.1))
cvRandShuffle(points,rng)
# K Means Clustering
cvKMeans2(points, cluster count, clusters,
cvTermCriteria(CV_TERMCRIT EPS=CV_TERMCRIT ITER, 10,1/8))
cvZero(img)
for i in range(sample count):
pt = points[i,@]
cvCircle(img, cvPoint{cvRound(pt[@]),cvRound(pt[1])), 2,
color tab[clusters[i,8]], CV _FILED, CV _AA,8)
cvShowImage("clusters”, img)
if'%c' (cviaitKey(8)&255) in ['x 1b°,*q",'Q']: #'ESC'
break

4-cypem — k-means an20pummiHiH KoObl

K-means an2opummiHiH Kemwiiikmepi:

- K MaHiH bos#ay KubiH;

- ahaHObIK KaacmepsiepmMeH Hawap *ymbic icmedoi;

- ap mypJii bacmankkl 6esiMoep apmypJsii COHabl Kacmepriepee akesyi MyMKiH;,

- apmypJii eawemoeai ¥aHe apmypsii Mbiabi30bIKMaabl KaacmepaepmeH (bacmankbi 0epekmepoe)
HCYMbIC icmemedo.

K-means anzopummiHiy 6ip mypi 6ap - "aneic 6ipiHwi" (Farthest first clustering) anzopummi. byn
Hykme depekmep alimaabiHOa 60J1ybl Kepex.

MyHoald macin KkenmezeH xazdalnapda Kaacmepreyoi edayip xedendemedi, eldmKeHi Kaluma
maeadbiHoay meH banmays1apobl a3 masaan emeoi.

beneini 3epmmeynepoiH HamuxcenepiH ecenke ana omsipbin XOO cmyodeHmmepiHiH y/i2epiMiH
masnoay ecenmepiH weuly YWiH Kaacmepsey an20pummoepiHe CaabiCMmbIpMasbl maaoay x#acaiob. [4]

Aneopummaoepoi casibICmbIpy Kesieci mapayda cunammaseaH Weka 6az0apnamackiHbIH KemezimeH
HACA/IRAH.

Knacmepney anzopummoepiH manoay Homuxcenepi 1-kecmeoe Kesimipisi2eH.

1-Kecme — XOO cmydeHmmepiHiH yi2epiMiH manoday ecenmepiH weuly YWiH Kaacmepu3ayus
as120puMmmOepiHiH CunammamasaapbiH CasbICMbIPY
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Cunammama / Anzopumm k-means Yepapxusisibik anzopummoep
1 2 3
YnkeH depekmepdi eHoey muimoiniei + -
7 2 3
Op mypJii KYpbIbiM KaacmepaepiH 6esy Kkabinemi + -
Ecenmey Kypdeniniei + -
bapbizbi 3 0

Kecmede kepcemineeHoed, k-means ancopummiHOe eH Xoedpbl Kepcemkiwimep, Oy y/iKeH
depekmep HeziziHoe 3#0aapbl 0Ky OpbIHOAPbIHOARb! y12epiMOi masaday ecenmepiHoe Kaacmepsey yuwiH
OHbl KeHiHeH Ko/10aHy Okl Heai30eldi.[5]

KopbimbiHObI

3epmmey Hamuxcenepi HelUpOoHObIK XceninepdiH cmyoeHmmepoiH yieepimiH bosxay MeH
masnoayoa muimoi KYpan ekeHiH kepcemmi. Paouasiosi 6a3ucmik HelpoHObIK e/l X aHe nepcenmpoH
as2opummaoepiH Koa0aHy apkbiibl cmyodeHmmepdid bonawakmazsl 0Ky demicmikmepi 0ai1 bosxayaa
60/1a0b1. CoHbIMEH Kamap, Kaacmepsey adicmepiH canbicmbipy 6apbicbiHOa K-means anzopummi VikeH
Kesemoeai 0epekmepmeH MuimMOi 3yMbiC icmelmiHoiei aHbiIKmasnobl. HelpoHObIK xceninepoid Kelbip
weKmeysiepiHe Kapamacmad (MbICasibl, UHMepNpemauus KUbiHObIabl MeH Masimemmepae mayesnoinik),
onap 6inim bepy xcyleciHoeai aHaIumuKaabik npouecmepoi xeminoipyee yikeH MyMKiHOIK 6eped.
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Abstract

This article explores the implementation of bubble sorting using the MPICH parallel compu-
ting library. It compares the performance of sequential and parallel sorting methods, analyzing
time costs and the acceleration achieved. The practical section includes the development of a pro-
gram that demonstrates the distribution of calculations across multiple nodes, as well as testing
on data sets of varying sizes. The results highlight the advantages of parallel approaches when
dealing with large data arrays. This article aims to provide an in-depth study of the MPICH library's
capabilities, parallel programming techniques, and the development of algorithm optimization
skills for distributed systems. In conclusion, it emphasizes the significance of parallel computations
in addressing modern data processing challenges.

Keywords: data, parallel, library, project, MPI, MPICH

Introduction

Currently, the rapid development of information technologies has led to an increase in data vol-
umes and the complexity of computational tasks. In this context, traditional sequential computing meth-
ods begin to lose their effectiveness. One of the efficient ways to address this issue is the use of parallel
computing technologies. Parallel computing is a method of dividing a computational task into several
parts and executing them simultaneously on multiple processors. This approach reduces computation
time and allows for more efficient use of resources [1].

One of the widely used tools for organizing parallel computing is the MPI (Message Passing Inter-
face) standard. MPI ensures interaction between processes through message passing, enabling the crea-
tion of parallel programs. One of the popular libraries that implement the MPI standard is MPICH. It
provides high performance and scalability while being compatible with various architectures. The goal of
this project is to develop a parallel version of the bubble sort algorithm using the MPICH library and
investigate its performance by comparing it with the sequential version [2]. As part of the research, a
computing environment is prepared, a method for data distribution among processes is proposed, and
experiments are conducted with different data sizes.

The theoretical and practical significance of this project lies in its potential to deepen the under-
standing of parallel programming principles and develop skills for efficiently working with large datasets.
This work can serve as a valuable resource for students and programmers interested in the field of par-
allel computing [3].

MPICH — MPI Implementation for Message Passing Between Processes. One of the key aspects in
ensuring the efficiency of parallel computing is the seamless interaction and data exchange between
processes. To address this issue, the MPI (Message Passing Interface) standard has been developed and is
widely used in parallel programming. One of the most popular and open-source implementations of the
MPI standard is MPICH [4].

MPICH is a library designed for creating parallel programs on multi-processor systems and clusters.
It is highly performance-oriented and offers broad platform compatibility. MPICH operates on operating
systems such as Linux, Windows, and macQOS, allowing programmers to efficiently share data between
processes.

A Tool for Organizing Parallel Computations Based on the MPI Interface in Python.
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The Python language, with its simplicity and broad capabilities, is widely used in modern scientific
research, data analysis, and modeling. However, standard Python tools do not fully support parallel com-
puting. To address this issue, the specially developed mpidpy library serves as a powerful tool that enables
the use of the MPI (Message Passing Interface) in the Python environment [5].

mpidpy is a library that implements parallel programming by adapting low-level C/C++ based MPI
functions to Python, providing a simple and convenient interface. It supports all the key operations of the
MPI standard: point-to-point and collective communication, process synchronization, data distribution,
and reduction. Key features of the mpidpy library:

e Point-to-Point Communication: Enables direct data exchange between processes. The Send() and
Recv() methods are used for this purpose.

e Collective Operations: Performs operations such as broadcasting the same data to multiple pro-
cesses (bcast) or combining the results of several processes (reduce).

e Asynchronous Operations: Processes can perform other calculations while exchanging data, en-
hancing performance and efficient use of computational resources.

e Scalability: mpi4py works across a wide range of computing systems, from local networks to high-
performance supercomputers.

Advantages of Parallel Computations and Organizational Principles

Parallelism is the primary method for accelerating the computation process by processing multiple
data elements simultaneously. This approach is achieved by involving several functional units (processors,
cores, arithmetic-logic blocks) [6]. When a computational task can be divided into information-independ-
ent parts, distributing these parts across different computing devices to be executed concurrently can
significantly reduce the overall computation time.

This approach offers considerable time savings compared to sequential computations. The degree
of speedup depends primarily on the number of available processors and the number of computation
tasks that can be executed in parallel.

Experimental Results

In this section, a parallel version of the bubble sort algorithm is presented using the MPICH library.
The main objective of the work is to increase computational efficiency by applying parallel programming
principles. Setting Up the MPICH Environment [7].

MPICH is a high-performance library that implements the MPI (Message Passing Interface) stand-
ard, which is widely used for parallel and distributed computing. To work with MPICH, the following steps
must be taken:

1. Install the MPICH library on the selected operating system;,

2. Configure the environment to enable the execution of MPI programs across multiple processors
or nodes;

3. Verify the network connection between all nodes.

Parallelizing Bubble Sort

The classical bubble sort algorithm sequentially compares and swaps adjacent array elements if
needed. In the parallel version, computation is carried out in the following stages:

1. Splitting the array: The original array is divided into multiple subarrays;

2. Distribution: The main process (rank 0) distributes these subarrays to the other processes;

3. Local Sorting: Each process independently sorts its subarray;

4. Gathering and Merging: The sorted subarrays are collected by the main process and merged into
a fully sorted array.

Discussion

Data Preparation and Sorting. Data preparation and sorting are crucial steps when working with
large volumes of information. These processes help structure the data, make it suitable for analysis, and
enhance computational efficiency.

Data Preparation Steps:

e Collection: Data is gathered from various sources (sensors, databases, web resources).

e Cleaning: Duplicate, erroneous, or incomplete records are processed to improve data quality.

e Transformation: Data is converted into a numerical or specific structural format.

e Partitioning: Large datasets are divided into smaller parts to make them suitable for parallel pro-
cessing. Sorting involves organizing data in a specific order, which improves search, analysis, and compu-
tational efficiency. Sorting algorithms are chosen based on data size and structure: simple ones like bub-
ble sort, and more complex ones such as quicksort and merge sort [8].
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In modern large-scale data applications, parallel and distributed sorting methods are frequently
used. These methods divide the computation across multiple processes, enhancing performance. MP/
technology is widely used for this purpose.

Generating a Random Array and Distributing it Using MPI Scatter. In parallel computing, efficient
data distribution is crucial. The MPI (Message Passing Interface) technology provides several functions to
address this issue, one of which is MPI_Scatter. Generating a Random Array: This process is carried out
by the main process (rank 0). The random array is often used for testing as its contents are not predefined,
allowing for an evaluation of the algorithm's flexibility.

Thus, MPI-based parallel data distribution and processing enable the fast and efficient handling of
large-scale computations [9].

Local Sorting Using Bubble Sort. Bubble Sort is a simple sorting algorithm that compares adjacent
elements and swaps them if necessary. It is frequently used for sorting small datasets and educational
purposes. Bubble Sort Algorithm. The principle of bubble sort is that in each iteration, the largest (or
smallest) element "bubbles" to the end of the array. The sorting repeats until no more swaps are needed.
Local Sorting: This refers to sorting only a portion of a large array. This approach is frequently used in
parallel sorting and significantly reduces processing time [10].

Collecting Results and Visualization. In parallel computing, one of the final and crucial stages is
collecting and effectively presenting the results. After each process has handled its part of the data, the
intermediate results are gathered and combined to form a comprehensive conclusion. This process is
widely used in scientific research, engineering calculations, and business analytics.

The Role of Collecting Results: In parallel computation, a large task is distributed across several
processes. After each process completes its part, results are gathered to form the final output. This phase
addresses:

e Combining distributed data into a single structure.

e Improving execution speed.

e Facilitating easy conclusions and visualizations.

Collection Methods: Special collective operations are used to gather results. For example, in MPI,
Gather and Reduce functions are used to collect results into the main process (usually rank 0).

Sometimes, the collected data needs to be further processed: calculating averages, performing sta-
tistical analysis, or identifying correlations. When gathering large volumes of results into a single proces-
sor is inefficient, distributed collection methods are used, where data is processed and merged in multiple
stages. Displaying and Storing Results: Presenting the results in a structured and visual format is essential
for better understanding.

Bubble Sort with MPICH
2 7 a4a & 7 1

Htart Sorting

Figure 1. Project Interface
Figure 1 shows the user interface designed for parallel execution of the bubble sort algorithm using
MPICH. At the top of the interface, there is a title that describes the purpose of the application. Below
it, there is a text field where the user can enter a sequence of numbers separated by spaces, allowing
for the input of initial data to be sorted.

Below the text field, there is a "Start Sorting" button. When this button is clicked, the parallel sort-
ing process is initiated . The interface features a simple and minimalist design: the main area includes an
empty space where sorting results or feedback (such as errors, time indicators, etc.) can be displayed. The
visual simplicity of the interface and the absence of excessive graphical elements make it functionally
oriented, especially useful for educational or experimental purposes. The use of MPICH technology indi-
cates that the interface supports distributed or parallel processing capabilities.
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Figure 2. Invoking the Bubble Sort Function Using MPICH

Figure 2 shows a terminal interface where a command is executed to perform a parallel computing
task. The user selects a directory in the system and runs a Python script using the MPICH environment.
This process is executed in a multiprocessor or multi-core environment, which is commonly used for par-
allel computations.

By utilizing four processors or cores, the computational task is divided among multiple processes,
enhancing the efficiency of the operation and maintaining high performance. This demonstrates a prac-
tical application of MPI (Message Passing Interface).

The combination of MPICH and Python aims to support scalable solutions and research-oriented
development. The environment provides an effective technical infrastructure for testing or implementing
high-performance computing methods.

Figure 3. Execution Process of the Project
Figure 3 illustrates an intermediate stage of the bubble sort algorithm's execution. This process involves
comparing adjacent elements in the input array and performing necessary swaps to arrange them in
ascending order. Process Breakdown:

1. Comparison: The algorithm compares the first two numbers (2 and 1). Since 2 > 1, a swap is
needed to place the smaller number (1) before the larger one (2).

2. Selection: Red circles visually highlight the elements being evaluated at this stage, allowing
the user to easily identify which pair is currently being processed.

3. Sorting Phase: After the swap, the algorithm proceeds to the next pair of adjacent elements
in the array. If necessary, the comparison and rearrangement process is repeated.

Conclusion

This work has explored the fundamental methods and approaches of parallel computing, examin-
ing their efficiency and areas of application in detail. Key stages such as data preparation and sorting,
data distribution among processes (Scatter), local sorting techniques, and the collection and output of
results have been thoroughly studied. Each step forms the foundation of large-scale data processing and
significantly impacts both performance and computational accuracy.

During the data preparation stage, the importance of improving data quality and standardizing its
structure was emphasized. This phase enhances the effectiveness of all subsequent parallel computing
processes and enables high-performance sorting and analysis. Data cleaning and standardization are es-
sential to ensure the overall efficiency of parallel computations.

The effectiveness of using a local sorting method was demonstrated through the bubble sort algo-
rithm. While this method proves efficient for small datasets, it may be less effective when handling larger
volumes of data. Therefore, its use should be limited to specific scenarios. In parallel computing, the bub-
ble sort technique allows data to be divided into segments and sorted independently. The MPI Scatter
method plays a crucial role in distributing data across processes. It ensures efficient data allocation, help-
ing accelerate computations. The Scatter function saves time and facilitates parallel execution, making
it particularly useful in processing large datasets and in distributed systems.

The process of result collection and visualization represents the final and essential phase of the
research. At this stage, effective storage and display of the processed data ensure accessibility, support-
ing users in understanding the outcomes and making informed decisions based on them.
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Overall, this study highlights the essential components of parallel computing and demonstrates
how closely interconnected they are. The successful execution of each phase directly impacts computa-
tional performance. These approaches offer efficient methods for working with large datasets and are
applicable in various fields, from scientific research and engineering calculations to business analytics.
Parallel computing is a vital tool for efficiently processing large-scale data to solve modern-day problems,
and its future holds significant promise for innovation and advancement in the field.
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Abstract

Modern approaches to the use of multiple geodetic observations for earthquake prediction
are based on the identification of deformation signs of their preparation. The following hypotheses
are known that help to obtain information about the approach of a strong seismic event: the "the-
ory" of elastic recoil, the existence of periodic occurrence of earthquakes. The hypothesis that the
seismic process is a deformation process is quite convincing. To date, there are no sufficiently reli-
able models for assessing the threat of an approaching strong earthquake based on the study of
deformations of the earth's surface.

Prerequisites for geodetic control of seismic hazard

The mechanism of earthquake preparation has not yet been sufficiently studied. Today, researchers
of many natural sciences are studying the nature of earthquakes: from seismology, tectonophysics and
geomechanics to fluid dynamics and hydrometeorology. Given the seriousness of the problem, today,
along with geodesy, many areas of geophysics are relevant for studying the preparation of seismic events
within the framework of their ideas, methods and accumulated experience. Today, the position that an
earthquake is a deformation process is considered with full confidence. It is believed that an earthquake
occurs as a result of the accumulation and discharge of tectonic stresses in the earth's crust. The degree
of stress in solid media is related to their deformation. Therefore, observations of crustal deformations
are of particular interest in solving the problems of predicting earthquakes that are a consequence of
these deformations according to modern concepts. In this case, both geophysical (miltmeters, strain-
meters) and geodetic types and measurement methods are used. The main scientific generalizations that
contribute to the solution of the problem of geodetic contribution to the problem of earthquake fore-
casting are the Reid elastic recoil model [1] and the Meshcheryakov model of earthquake deformation
precursors. These models relate the behavior of the earth's surface to the seismic cycle. These models do
not lose their supporters and continue to develop to this day. These circumstances give reason to hope
for some success in the early assessment of seismic hazard based on geodetic observations. In the follow-
ing sections, elastic recoil models, deformation precursors and seismic cycles are considered in order to
develop and propose an approach to assessing the level of seismic hazard from GNSS observations in
seismically active areas. This does not imply a forecast of the location, time and strength of the earth-
quake, but an assessment of the level of danger of a destructive earthquake within a limited area in
accordance with the magnitude of the recorded deformations of the earth's surface. It should be noted
here that, first of all, the sources of the proposed approach are related to strong earthquakes located in
the upper part of the earth's crust and even reaching the surface. This is because monitoring the defor-
mations of the earth's surface during deep-focus earthquakes using geodetic methods is problematic due
to their remoteness.

Elastic rebound model G.F. Reida

The theory of elastic rebound (Rebound theory) as one of the possible mechanisms of earthquake
source formation was developed by the American seismologist G.F. Reid (H.F. Reid) based on the results
of repeated observations at triangulation points in the San Francisco area after the 1906 earthquake.

The results of repeated geodetic observations showed that the total horizontal displacements of
the triangulation points (most likely) caused by the earthquake reached six meters, while it turned out
that the magnitude of these displacements decreases exponentially (Fig. 1.). This has been confirmed
many times (Fig. 2.). The main provisions of Reid's elastic rebound theory [5]:

- The collapse of the rock that caused the tectonic earthquake is the result of elastic deformations
exceeding the tensile strength of the rock. The cause of these deformations is the displacement of adja-
cent plates of the earth's crust.

- Deformations of the earth's crust accumulate gradually over a long period of time.
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- The movement of the earth's crust during an earthquake is the elastic withdrawal of the sides of
the fault to a state in which elastic deformations are eliminated.

- Seismic vibration occurs on the fracture surface. Initially, the surface on which the fracture line is
formed has a small area. The spatial coverage of the vibrations increases at a rate less than the propa-
gation speed of elastic compression waves in the rocks.

- The energy released during an earthquake is the energy of elastic deformation of the rocks.
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Figure1. The dependence of the horizontal displacement of the triangulation point on the distance to
the fault (black dots are triangulation points).

Reid also shows the elastic deformations of the earth's surface in the area, and the sources of
future earthquakes can be seen on the surface of the earth and can be traced through repeated geodetic
observations. The Reid model suggests that the value of the elastic deformations accumulated between
two large earthquakes, largely due to their constant accumulation rate, is of great importance both for
estimating the time of earthquake occurrence and for understanding the physical mechanism of the
earthquake. One of the most important provisions of the Reid model is the conclusion that the earth-
quake recurrence interval can be determined if the values of the total seismic shear stress and the aver-
age rate of its accumulation are known. However, the rate of accumulation of deformation in the period
between strong events in the San Andreas fault system is inherently nonlinear, and this does not give
grounds for accurately predicting the onset of a new seismic event.
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Figure 2. Experimental confirmation of the dependence of the displacement of the triangulation point
on the distance to the rupture [3].
There are quite a few results in the world literature on determining the movements and defor-
mations of the earth's surface associated with strong earthquakes. Here, one can pay attention to the
monographs of Richter Ch.F. [6]. The elastic recoil model is supported and developed by Russian
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researchers [4]. Supporting the theory of elastic recoil, A.K. Pevnev claims that seismogenic deformation
is not displacement, but “elastic bending” of rocks in the focus of an approaching earthquake. This “elas-
tic bending” of the earth's surface can be recorded by geodetic methods. In the works of A.K. Pevnev, the
option of seismogenic rupture with displacement along the strike is considered. Let us consider other
options. Another important generalization of A.K. Pevnev is the hypothesis about the stress-strain state
of the future focus of a strong seismic event. The author claims that: “During the preparation stage for
an earthquake, the size of its preparatory focus decreases due to the process of accumulation of elastic
seismogenic deformations (stresses). Then, due to the achievement of limiting elastic stresses, there is a
significant increase in size during its destruction. These changes in the volume of the source are very
significant and can be sufficiently measured by geodetic level methods, which opens the way to real
earthquake forecasting”. Pevnev proposes to organize observations aimed at determining the regularities
of the destruction of earthquake sources. Another important feature of the author emphasizes the com-
plexity of the approach (geodesy, geophysics, seismology), which his desire is added to the algorithm of
the tectonic conditions of the region in this dissertation, in the development of methods and software. A
variant of the elastic recoil model for the reverse rupture mechanism of movement in the earthquake
source, which is characteristic of subduction zones, is proposed. The model is confirmed by the results of
re-smoothing in the area of the Nankaidé earthquake in Japan (1946, M=8.2).

To test the model, the authors used geodetic measurements before and after the Fairview Peak,

Nevada (1954, M=7.1) and Hebgen Lake, Montana (1959, M=7.1) earthquakes in the United States.
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Figure 3. Elastic recoil models for various types of continuous displacements according to [15]. a) Dis-
placement along the strike of the fault. b) Throw. c) Reset.

It is shown that during movements such as uplift and subsidence, the predictive features are the
rise and fall of the earth's surface.

Uplifts that preceded strong earthquakes in the Lesser and Greater Caucasus were recorded based
on re-leveling data.

In addition to the elastic recoil theory, there are a number of other models of the seismic process,
the authors of which criticize the conclusions drawn by Reid. A detailed review of the models is given. He
argues that some destructive earthquakes do not demonstrate compliance with the elastic recoil model,
and puts forward the hypothesis of gas injection to the surface from the lower layers of the earth's crust.
The author does not publish evidence of methane emissions during earthquakes from field observations.
At the same time, elastic curvatures of the earth's surface, especially in fault zones with displacement
along the fault, have been repeatedly recorded by geodetic methods and published in scientific journals,
as indicated above.

Most of the proposed models of a seismic event do not describe the patterns of surface defor-
mations before the event as clearly as the Reid model. The vast majority of alternative models do not
deny the fundamental role of elastic deformations of the earth's crust in the process of preparing a seis-
mic event. This gives grounds to try to use the provisions of the elastic recoil model in the development

of approaches to assessing the level of seismic hazard in seismically active regions based on geodetic
observations.
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Xlilase

Malumdur ki, quyularin tamamlanmasi neft ve qaz quyularinin istismarinin manimsanilmasi
fazasina kecir. Bununla yanasi quyularin manimsenilmasi xtsusi bir texnoloji tsikl olmagla onlarin
tikintisini basa catdirir. Menimsanilmanin keyfiyyati ve quyularin sonraki istismarinin naticeleri layin
ilkin ve ikinci a¢ilmasi, axinin yaradilmasi, laydan axinin intensivlesdirilmasinin tetbiqi marhalelerinde
mahsuldar kollektorlarinin stiziilms xtsusiyyatlarinin necs barpa olunmasindan asilidir. Tesad(ifi deyil ki,
manimsanilmanin keyfiyyati mahiyyatce yatagin islenilmasinin xarakteri ve tempini misyyan edir.

Quyu, quyudibi ve ya quyustrafi zona ve layin quyulararasi hissesi vahid bir sistemin garsiligli
alagali ve qarsiligll tasirde olan elementlaridir. Quyularin tikintisi prosesinde layin sizilme xassalerinin
(LSX) an cox dayisdiyi zona mehz quyu atrafi zonada bas vermis olur. Hatta malumdur ki, quyunun tam
istismara ddsddyd zaman bels quyudibi zonasinda stiziilme xassalarinin deyismasi onun mehsuldarligina
tasir edir. Odur ki, LSX-nin quyularin istismarinin baslangic merhalesinde pislesmasi tekce onlarin
mahsuldarligina tasir etmir. Bu ham de yatadin islenme tempi ve son neft neftqgaz verimine tasir
gdstarmis olur. LSX pislesmasi layin ilkin acilmasi, kemarin sementlenmasi, perforasiya ile ikinci acilmasi
ve quyularin mixtalif temiri zamani clrbaclir maddslerle layin cirklenmesi hesabina bas verir. Laya
stizilen maddslerin lay mehsulu ve stixurla qarsiliqli fiziki-kimyevi tesiri, yiksek temperaturun glicli
tasiri gillerin hidrotasiyasina, duzlar, asfalten ve qgatranlarin ¢ékmasine, durgun zonalarin yaranmasina
sabab olur, lay fliidi ile olan temas zonasinda ise yiksek tazyiq qradiyentli sathlerin emale galmasi lay
enerjisi hesabina aradan qaldirilmasi he¢ de hemise mimkdin olmur. Kegiriciliyin pislesdiyi zonalarda lay
enerjisinin bir hissasi itir. Bele ki, quyustrafi zonada kegiriciliyin 5 dsfe pislesmasi (azalmasi) quyunun
mahsuldarliginin 2 defe azalmasina sebab olur. Kegiriciliyin 10 dafe deyismasi quyu mahsuldarligini 3.5
dsfe, keciriciliyin 50 dafe azalmasi ise quyu mahsuldarliginin 15 defe azalmasi demakdir. Cox mihim
amillarden biri ondan ibarstdir ki, quyudibi zonanin keciriciliyinin pistesan zonasinin él¢lileri o gader de
boyik olmayib, onlarla santimetr taskil edir. Quyusatrafi zonada siiziilme xarakteristikasinin faktiki
dayismasinin tahlili géstarir ki, bo zona genis diapazonda dayisir. Bele ki, gazma basa catdiqdan sonra
ve quyunun manimsanilmasindan sonra laylarin 50%-den ¢oxu potensial mimkdin olan mehsuldarliga
qarsi 2 dsfe az, 25%-i 4 defe, 20%-i ise 10 dofe az mehsuldarliga malik olur. Mehz geyd olunan statistika
hal-hazirda quyustrafi zonada LSX-nin tenzimlenmasina asas strategiyasini, yani laylarin a¢ilmasinin,
quyularin -menimsanilmasi ve istismarinin mdasir texnologiyalarinin segilmasi yolu ile kegiriciliyin
pistesmasini minimuma endirilmasini misyyan edir. dgar qazima zamani tabii LSX-nin saxlanmasinin
temin edilmasi mimkin deyilss, onda onlarin quyularin manimsinilmasi zamani quyudibine
magsadyénli tesirler edilmekle barpa olunmasi vacibdir.

Natice

Natice etibari ilo asagidakilari geyd etmek olar. Mehsuldar laylarin gazilmasi ve qoruyucu
kemarlarin sementlenmasi prosestarinde qeyd olunan fiziki ve fiziki-kimysvi hadissler quyudibi zonasinin
stiziilme xarakteristikasini xeyli pislesdire vo quyunun manimsanilmasini ¢atinlesdire biler. Maden
praktikasinda hetta ele hallar movcuddur ki, quyunun tikintisi basa c¢atdigdan sonra onun
manimsanilmasi quyu ile mehsuldar lay arasinda hidrodinamik alaganin yaradilmasi mdmkin
olmamisdir.
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Abstract

Modern energy-saving technologies allow for the efficient use of pressure drop in natural gas
during throttling before combustion Modern energy-saving technologies allow for the efficient use
of pressure drop in natural gas during throttling before combustion. One of the most promising
solutions in this field is the use of expander-generator units (EGUs), which are widely applied in
global energy practice. The main objective of this study was a comprehensive analysis of the effi-
ciency of EGU implementation at the Tashkent Thermal Power Plant. The research was based on
calculation methods presented in scientific sources and averaged operational data from similar
installations at thermal power plants. The work included an assessment of the excess gas pressure
potential, selection of an industrially manufactured EGU type, development of a new connection
scheme to gas distribution points (GDP) and power plant equipment, as well as calculation of heat
exchangers included in this scheme. The study proved the technical feasibility and economic viabil-
ity of implementing an expander-generator unit at the Tashkent Thermal Power Plant, which al-
lows converting previously unused throttling energy, increasing the overall energy efficiency of the
plant and obtaining additional electrical power.

AHHoOmauyus

CoBpemeHHble 3Hepeocbepearoujue mexHoI02uuU NO3BOJISIHOM 3PHEKMUBHO UCNO/Ib30BAMb
nepenad 0as/ieHus NPUPOOHO20 2d3a NPU e20 OPOCCEIUPOBAHUU Neped CxcueaHuem. OOHUM U3
Haubosiee nepcnekmuBHbIX peweHul 8 3mol obnacmu A8780MCa 0emaHoep-eeHepamopHbIe
azpecams! ([IA), WUPOKO nNpumeHsiemble 8 MUpoBOU 3Hepeemuyeckol npakmuke. OCHOBHOU
uesibio NPoBedeHHo20 UCC/Ie00BAHUS CMAs KOMNIEKCHbIU aHAIu3 3¢pdekmusHOCMU BHEOPeHUs
LA Ha TawkeHmckol mensiosnekmpoueHmpanu (T3L)). VccnedosBaHus OCHOBLIBAIUCL HA
MemoouKax pacyemd, NnpedCcmassieHHbIX B8 HAYYHbIX UCMOYHUKAX, d MAkXe Ha YCpeoOHeHHbIX
O0aHHbIX 3KCNJIyamauyuu aHaao2uyHbIX YCmaHoBoK, Ha TIL). B xode pabomsi 6biia nposedeHa
oueHkKa nomeHuyuana u3bbimoyHo20 0assieHUs 2dsd, BblbpaH mun [IA, B8binyckaemsil
NPOMbILLIEHHOCMbH, NPeOJIoHeHA HOBASI CXeMa €20 NOOKJIKYeHUs! K 2a30pacnpedesiumesibHbIM
nyHkmam (I'PI1) u obopydosaHuro TIL], a maxxe BbIN0JIHeH pacyem mena006MeHHUKOB, BXOOAULUX
8 cocmas daHHoU cxembl. [IpoBedeHHoe ucc1edo8aHue 00Ka3aa0 MexXHUYECKyrH BO3MOXCHOCMb U
IKOHOMUYECKY  Ues1ecoobpasHocmb  BHeOpeHuUss Oemaroep-eeHepamopHo20 dzpe2amd Ha
TawkeHmckol T3L|, nos3Bossaouwee npeobpaszoBbIBAMb paHee Heucnosib3yemMyro 3Hepeuro
0pOCCeNUPOBAHUS, YBEIUYUMb OOWYH 3HEpP203(deKkmuBHOCMb CMAHUUU U NOJAYYUMb
00N0JIHUMEIbHYIO 3/IeKMPUYECKYH MOUJHOCMb

Keywords: natural gas, main gas pipeline, gas distribution point, throttling, gas turbine unit,
expander-generator unit, gas heating, electricity generation.

Krroyesble ¢/108a: NpupoOHbIl 2a3, MA2uCMpPasbHbIl 2a30NpOBO0, 2430pacnpedesiumesibHbil
NYyHKM, 0pOCCeupoBaHue, edazomypbuHHas yYCcmaHosKd, oemaHoep-eeHepamopHbIl azpe2am,
nodoepes 2asda, BbIpabomKa 3/1eKmposHepeuUl.
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BseoeHue. [IpupoOHbIt 2a3, N00asaempili 8 MONKU 3HEpPeemuYecKux KOmesbHbIX azpe2amos U
Opyaux menJioeeHepupyroulUX YCMaHoBoK TawkeHmckol T3] 015 obecnedeHus Npoyecca 2opeHus, Kak
npasusio, umeem cpedHee dassieHue. CHUXeHue 0as/1eHus C BbICOKO20 00 CpeO0He20 OCYU,ecmasisemcs ¢
UCNOJIb30BAHUEM pe2ysIsmopos 0asIeHUs], YCMAHOBICHHbIX HA CMAHUUOHHOM 2d30pdcnpedesiumesibHOM
nyHkme ('Pr1).

CHuxceHue 0assieHusl 2d3a B8 pe2ysisimope OCYUeCmB/ISemcss NOCPeOCMBOM O0pPOCCeIUPOBAHUS,
npedcmassisrouwiee cobol Heobpamumbil NPOUECC NPOXOXOEHUS 2d3d Yepe3 MecmHoe 2u0pasIu4ecKoe
conpomusJsieHue, B8 pesysibmame KOmopo20 0ds/ieHue ymeHbuiaemcs 6e3 cosepuleHus nose3Hol
pabomal. CmeneHb NOHUXceHUs! 0asJieHusl 3asucum Om COCMABA 2d3d, €20 CKOPOCMU, NApamMempos
COCMOSAHUS, A MAKX3e 0m KOHCMpPYKuuu mpybonposoda. [locsie npoxoxcoeHus Yepe3 opoccenupyroujee
yempolicmBo yoesibHbIl 06bEM U CKOPOCMb 2a3d yBeuYUBaromcs. Temnepamypa easd npu 3mMom MOXEem
0CMAambCs HeU3MeHHOU, NOBbICUMbLCA U/U NOHU3UMbLCS — B 3ABUCUMOCMU OM e20 Cocmasad u
Ha4yasabHbIX NApamempos nepeo opoccesuposaHuem [1-3].

OcHosHas Yyacme. C Uesibro ymuau3ayuu NOMeHYUaabHoU 3HepauU CHXamo20 2azd NpuU CHUMeHUU
e20 0assieHus npedsazaemcs BHedpeHue demarodep-2eHepamopHol ycmaHosku (ArY). emanbHbil
aHau3 Cyuwecmayrouux cxeMm 0emaHoep-eeHepamopHbIX YcmaHosok 018 TC npusedeH 8 [4-6]. Ha puc. 1
npedcmassieHa cxema npednazaemol OemaHoep-2eHepamopHoUl YCMAHOBKU NPUMEHUMENIbHO K
TawkeHmckod T3L.

lpuHyun dedcmsus ycmaHosKu caedyrouud. [pupooHbIt 2a3 U3 MazucmpaabHO20 2a30Npos00a
nodaémcs Ha easopacnpedenumesnibHbil  NYHKM, a Makxe B8 HazpesamesibHbil — KOHMYyp
NPOMEXCYMOYHOo20 Macooxnadumend mpybdamoeo muna ([IMT). B oxnadumenbHbil KoHmyp [TMT
nocmynaem Macsio U3 cucmembl CMAsKu eazomypbuHHol ycmarosku (I'TY), UupKy/upyrouee no
3aMKHYmMomy yuksy. lpu 3mom 0poccesiupoBaHue npupooHo20 2dasa Ha y4acmke 0o nodaqu 8 [IMT He
npoussooumcs. B pesysbmame mensioobmeHa mexcdy mensioHocumenamu B8 [IMT npoucxodum Hazpes
2asa, hocmynaroue2o 8 noosodawul mpybonposod 0emaHoep-2eHepamopHo20 azpezama (ArA), u
00HOBpPEeMeHHoe ox/1ax}c0eHue mac/d.

Oxnax0éHHoe B8 npomMexymoyHom maciooxnadumene ([TMT) macio Bo3B8pawaemcs 8 cucmemy
cmasku easomypburHol ycmarosku (I'TY). Haepembit 8 [IMT npupoOHbIl a3z no noodBooAwemy
2azonposody nocmynaem 8 0emaroep-eeHepamopHbil azpezam (IA), 20e 8 npouecce pacuiupeHus
cosepwiaemcsi nosiesHas paboma, ucnosiblyemas 0718 NpuBodad ekmpozeHepamopd. [locnie
PACWUPeHUs 2d3 HANPAs/isemcs 4epe3 BbIXJIONHOU 2a3onposod B HA2peBamesibHbIl KOHMYp
NPOMexymoYyHo20 B030yxooxaadumens mpybyamoz2o mund. B e20 ox1aoumesibHbil  KOHMYp
nocmynaem B030yX U3 cUCMeMbl BO30YWHO20 ox/axcoeHust ['TY, nodasaembil ¢ NOMOWbIO OYyMbeso2o
BeHmuIIMopd.

B pe3ynbmame mensioobmeHa mexcoy 2a3oM U BO30YXOM 8 B030yXooxsiadumesie Npoucxooum
nodozpes 2as3a U 0OHOBpemMeHHoe oxsaxcoeHue B030yxa. [lodoepemsbil 2a3z dajsee Hanpasifaemcs K
SHepeemuyeckum KomJam, a oXax0éHHbIlU Bo30yx omsooumcsa 8 ammocgpepy [7,8].

L1119 nposedeHus 3HepeemuYeckux U mepMoOUHaMuUYeckux pacyémos bbi/iu NPOAHAIU3UPOBAHbI
KJIH04YeBble MOYKU CXembl, NpedcmassieHHol Ha pucyHke 1, ¢ yd4émom nomepb 0asjieHus u
memnepamypbl, 3aPUKCUPOBAHHBIX B X00e 3Kcnyamauuu obopydosaHusa TawkeHmckou TIL.

Toyka 1. lpupodHbit 2a3 ¢ napamempamu P; = 1,25 Mlla, T1 = Toc + 5 nocne ¢puabmpayuu
nodaemcs 8 mpybonposod, Bedyujull K NPOMEXCYMOYHOMY MACT00XIA0UMESTHO.

Touka 2. [MpupodHbil 2a3 ¢ napamempamu P> = Pi+(1-0,025) =1,21875 Mfla, T> = Toc + 5,
nocmynaem B8 HazpesamesibHbIl KOHMYp mpyb4yamoz0 NpOMexcymoYyHo20 2a3ooxaaoumesis. [lomepu
oassieHus Ha y4acmke 1-2 cocmasasiom OKoso 2,5%, usmeHeHue memnepamypbl He3Ha4yumesibHOo,
npuHumaemcsi T2 = const.

Touka 3. lapamempbl NPUPOOHO20 2d3a B 3moll MoYKe cxembl onpedesstomcsa pacyémom. [pu
memnepamype T3 < 80°C paboma [IA HeBO3MOMHA CO2/IACHO MexHU4Yyeckum mpebosaHusm 3asooa
U320MOoBUMEJIS.
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Puc. 1. lemaHoep-eeHepamopHas ycmarosKka: Ml - mazucmpasibHbit 2azonposod, [Pl1 -
2asopacnpedenumesibHbil nyHKM, AFA - demaHoep-eeHepamopHbIl azpezam, B/] - BeHmuismop
dymsesod, 3 - anekmpoeeHepamop, ['TY - 2azomypbuHHas ycmaxoska, TK - mypbokomnpeccop, KC -
Kamepa ceopanus, [T - 2azosas mypbuHa, BT - npoMexcymoyHbil 8030yxooxaadumesib mpybyamaid,
[IMT - npomMexcymoyHbIt Macooxaaoumesib mpyb4amaid.

Touka 4. [pupodHbIt 2a3 ¢ napamempamu Ps = P3, T4 = T3 (nomepamu 0assieHuss U memnepamypb|
Ha y4acmeke 3-4 MoxcHo npeHebpeys), nocmynaem 80 BcachkiBarouud nampybok ArA.

Toyka 5. TypburHoe macsio Shell Turbo Oil GT 32 ¢ memnepamypod Ts = 80 °C coomsemcmayrouseli
HOMUHA/IbHOMY pexcumy pabomsi mypbokomnpeccopa ['TY, nocmynaem 8 oxs1adumesibHbil KOHMYp
mpy64amo2o NPOMEXCYMOYHO20 MAC/I00X1a0umeisl.

Toyka 6. TypbuHHoe macno Shell Turbo Oil GT 32 ¢ memnepamypou Ts < 40 °C nocmynaem 8 cuc-
memy oxnaxoeHus u cMasku ['TY. Imu cmpoaue mpebosaHus K memnepamype MAcsid yYCmAaHOoBJIeHb!
3aB000M-U320moBumesiemM 2a3080U0 MypOUHSBI.

Toyka 7. lpupooHsit 2a3 ¢ napamempamu Ps = 0,2 Mfa, Ts > 5 °C, nocmynaem B8 Bbixo0HOU
nampyb6ok ArA. lMpu memnepamype Ts < 5 °C paboma [J[A He BO3MOXHA CO2/1ACHO OaHHbIM 3dB00a
u32omosumeris.

Touka 8. [MpupodHsbIl eaz ¢ napamempamu Pz = Ps = (1-0,05) =0,19 Mfla, Ts > 5 °C, nocmynaem 8
B030yxoox/1a0umesib, mpybyamoao mund.

Toyka 9. [Napamempbi NPUPOOHO20 2a3ad B OAHHOU MOYKe CXemMbl ONPeOesISHOMCs PACYEMOM.

Touka 10. Oxnaxc0eHHbIl B030yx omsooumcs 8 ammocgepy. [lapamempsl B8o30yxa 019 0AHHO20
pacyema He y4umaiBaromcs.

Toyka 11. AmmocgepHbil BO30yX, Hazpemail B CUCMeMe oX/1axc0eHus 3a0He20 noodwunHuxka 7Y
0o memnepamypsi T1o - 55 °C, nocmynaem 8 ox/1adumesibHbItl KOHMYP NPOMEXCYMOYHO20 BO30YXOO0X-
siaoumens.
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Tabauuya 1.
PacyémHbie napamempbl NPUPOOHO20 2d3d
Mecsay anpesib madl UOHb Uro/1b aseycm ceHmabpb | okmAbpk
Temnepamypa 2a3a Ha BbiIxooe
B030yXx00x/1a-0umens (moyka 9), 16,70 24,63 30,43 31,23 33,03 24,13 16,16
°C.
\ZlonosiHume b-Haa mensoma,
BHOCUMAS B MONKY C MONJIU-BOM, 32,30 51,11 58,15 63,53 59,39 45,29 30,29
KIDH/K2.

gﬁ:;e::ipa‘xoaa MONMUBAHA | 00354 | 0,00535 | 0,00634 | 0,00668 | 0,00625 | 0,00506 | 0,00346

VlecayHas 3KoOHOMUST MONJIU-8d,
M /mec.

C";Ajc’z’:f” SKOHOMUA MONAIUBA, | 5124045 | 7762855 | 10012010 | 10245905 | 9872190 | 7910195 | 4871160

12312,64| 18533,3 | 22131,38 | 22485,82 | 2101259 | 1713538 | 11672,84

Jlpyeue napamempsbi Heobxodumbie 0715 pacdema:

- MenJioeMKoCmMb B030yxa B CUCMeMe Ox/1axc0eHuss 3aoHe20 noowunHuka 'Y, Cwo = 1,005
KD/ (ke-°C);

- Maccosblll pacxood easa yepes [IA (makcumanbHbill), G2 = 13 Ke/c;

- Maccosbil pacxod 8030yxa (HOMUHA/IbHBIU) B8 CUCMEMe OX/1ax0eHUs 3a0He20 noowunHuKka [Ty,
G = 3,7 Ke/c;

- MAccosbIl pacxod Macsia 8 cucmeme ox/1axc0eHus u cmasku I'T7Y, Gs = 11,6 ke/c;

- mensioeMKoCmb NPUPOOHO20 2ad3a onpeodesisemcsd NO MenioeMKOCMSAM €20 O0mOesibHbIX
KOMNOHEeHMOB U MACCOBbIM Q0JIIM 3MUX KOMNOHEHMOB B 2d3e N0 popmyie:

¢ = Zci bl
i=1

Jna Tawkenmckol TOL c1= 1,882 k/r/(ke+ °C);
- MenJioeMKoCmMb MAcsia 8 CUCMeMe Ox/1ax0eHus u cMasku ['TY ¢s = 2,982 k/r/(ke* °C).

TensioBol pacqem nposodusIcs 018 Hazpy3ku [IA 75% om HoMuHabHoU.
YpasHeHue mens08020 6anaHca 0/ NPOMEXCYMOYHO20 MAC00x/1adumesis mpyb4yamoz0 munda:

0,75-G, ¢, (I3, —T1,) =G5 -5 - (Ts — T¢). (1)
Haddem memnepamypy 2a308 8 moyke 3:
— Gy -Cs - (75 — 1)
°  0,75-G,-c,
Yaumsisas coxpaHeHue mensioémkocmel C2 = Ci.
3Has memnepamypy 2asos 8 moyke 4 (Ha sxode B [I'A) Ta— T3, no npuBedeHHol B 3aBOOCKOU
dokymeHmayuu Ha JIA mabauye coomsemcmaus Haddem memnepamypy 2a308 8 MOYKe 7 HA BbIXooe

uz JIrA.
YpasHerue mensioBo2o 6anaHca 0718 NPOMeXYMOoYHO20 BO30yxooxadumesis mpyb4amo2o muna:

0175'68'03'(T9_Ts)zGlo'clo'(T11_Tlo)- (4)
Hatioem memnepamypy 2a308 HA BbIX00e U3 NPOMEXCYMOYHO20 MAC/I00X/1A0UMESIS
mpyb4amoeo mund, 8 moyke 9:
_ GlO "Cpo '(T11_T10) + T

9 8"
0,75-G; - ¢4
Yaumsisas coxpaHeHue mensoémkocmel u pacxodos Gs = Gz, cs = k = Cro, 20e kK — nonpaso4HbIl
Ko3gduyueHm, nosy4aem:

+ 7. (2)

(5)

°®  0,75-G,-c, -k °

Pe3ysimamel. [TomewéHHble 8 mabsuye 1 0aHHble ompaxcarom pe3ysibmamabl pAcYémos No

Mecauam. AHaau3 pes3ysibmamos pacyemos, BbINOJIHEHHbIX No ¢opmyaam (1) - (6), nokaseisaem, 4mo

mexHu4ecku (no ycrnosuro Ts = 5 °C) paboma [J[A Ha TawkeHmckol T3] BO3MOXHA HA NPOMSAXCEHUU

bosbwel Yyacmu KaseHoapHo20 200a (anpesib-okmsbps). MakcumasnsHoe Yucao yacos pabomai [IA 8 200
cocmasum 5136 4 (n=5136 4).

G,.-¢c, (T..—T
— 10 10 ( 11 10)+T (6)
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