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[Tpobnembl M NEPCNEKTUBS
MOAEPHM3aUMN NTNPTOBOro 0bopya0BaAHUA
B Ka3axcTaHe

Cembaes Pacyn Akymbekosuy

Ka3axcTaHCKO-bpUTaHCKMI TEXHUYECKMI yHMBepcuTeT, AnmaTsl, KazaxcTaH
Bukbaes KapumkaH Hypraneesny

Ka3axcTaHCKO-bpUTaHCKMN TEXHUYECKMI yHMBepcuTeT, AnmaTbl, KazaxcTaH
Cakanos CarntkaH MymakaHOBUY

Ka3axcTaHCKO-BpUTaHCKMM TeXHUYECKMIA YHMBepCcuTeT, AnmaTsl, KasaxcTaH

Mo paHHbIM HaumoHanbHoW Accoumaumm JindgtoBuKoB KasaxctaHa (HAJIK), okono
YeTBEPTM BCEX NNPTOB B cTpaHe TpebyloT NpoBeAeHUs pemoHTa AMbo nosHon 3ameHbl [51].
Bonblwas 4acTb M3 HUX — 3TO yCTapeBLIME YCTPOMCTBA, CPOK IKCMIyaTaummM KOTOPbIX NPeBbIlaeT
25 net. CornacHoO HOPMaTMBHbLIM TpeboBaHMAM, TakMe AMPTbl AOMYCKAETCA MCMOAb30BATb TO/IbKO
nocne nNpoBeAeHWs MOAePHM3aUMM NMBO 3ameHbl. MIHUMAEHTbI, CBA3AHHbIE C 3KcnyaTaumen
nmdToB B KaszaxcTaHe, BCTPeyYaloTcs [A0CTAaTOMHO 4Yacto. 1o AaHHbiIM  MuHKUCTEpCTBaA MO
ypesBblYaMHbIM cuTyaumam, B 2023 roay B CTpaHe 3aperMcTprMpoBaHo YeTbipe NoaobHbIX ciyyasn,
a B 2024 rogy — TpW, U3 KOTOPbIX ABa Npousownn B Abalckol obnactun, B pesysbraTe 4ero
noctpagann socemb venosek. OAMH M3 UMHUMAOEHTOB caydmaca B anpene 2024 roga B AOMe,
nocTpoeHHOM B KoHue 1990-x rogoB: AMT C WeCTblo naccaxkMpammn ynana ¢ BblcOTbl. [10
npeABapuUTenbHbIM AaHHbIM, NPUYMHOW CTaNa neperpyska NoAbeMHuKa. Kpome Toro, aBapum ¢
MMbTamMmn  GUKCUPYIOTCA M B HOBOCTPOMKax. MuTenbHMuUa AcTaHbl cOobLWMAA O perynapHbIX
NoMOMKax MMdTa B CBOEM HOBOM KMTOM KOMMIEKCE, YTO BbI3blBAET 3HAUMTENbHbIE HEYA0DCTBA Y
Xutenen, ocOBeHHO Yy MPOXMBAKLLMX HA BEPXHWUX 3Taxkax. [peactasuTenn obCayKMBatoWen
OpraHM3auMm He CMOMIM  YCTAHOBUTb MNPUYMHbI HEWCNPABHOCTEM U  HanpasBWAW 3anpoc
npowssoguTento nudtosoro obopyaoBaHMA. DKCNepTbl CBA3bIBAIOT NoA0OHbIEe Npobaembl C
npuobpeteHnem AMPTOB Yy HEHAZEMKHbIX MOCTABLWMKOB, 3a4acCTyt0 06X04ALMX OPULMANBHbIX
AMCTpUbbloTOpPOB. Mpe3naeHT HaumoHanbHOW accoumauumn amdToBMKoB EpskaH Mrmnbaes [51]
MNOACHAET, 4YTO [N HOBbIX XW/bIX KOMMIEKCOB PeKOMeHAyeTCA 3aKkynaTb obopyaoBaHue
WCKNIOYUTENBbHO Y ODULIMANbHBIX ANCTPUOBIOTOPOB 3aBOA0B-N3roTOBUTENEN. DTO 0becneymBaeT
BO3MOXHOCTb OMNEpPaTMBHOIO YCTPAHEHWA HEUCNPaBHOCTEM W AO0CTYN K KaYeCTBEHHbIM
KOMMNEKTYIOWMM. TeM He MeHee, MHOTMEe 3aCTPOMLWMKM npuobpeTatoT NMdTbl HaNpAMYK Ha
KMTAaNCKOM pbIHKE Yy HeNpOBEpPEeHHbIX Mpou3BOAUTENEN, YTO 3aTpyAHAeT JajbHellwee
obcnykmnBaHme U peMoHT. Mo gaHHbIM Accoupaumn, B KuUnom GoHae KazaxctaHa ycTaHOBAEHO
oKk010 30 TbicaY AMTOB, @ B KOMMEPYECKMX N FOCYAAPCTBEHHbIX YYPEKOAEHNAX — elle nodtn 15
TbicA4. B mae 2025 ropa Accoumauma nposena wuccaenoBaHue, BbliABMBLEee oKono 6700
yCTapeBLWmx NMPTOB, IKCNAyaTaumMsa KOTOPbIX NPOAOIKAETCA CBEPX YCTAHOBAEHHOMO CPOKa. ITn
nogbemMHUKM TpebyoT nmbo moaepHusaumn, nMbo nosHoM 3ameHbl. OTBETCTBEHHOCTb 3a
npoBeAeHMe COOTBETCTBYHOLLMX MEPONPUATUIA BO3NATaeTCA HAa MECTHbIE MCNONHUTENbHbIE OPraHbl
M XKWUNbLLOB MHOro3TaxKeK. B AnmaTbl 06HOBNEHWE NMOTOBOrO Napka NPOLIIO B TeHeHMe ABYX /€T,
B TO BPEMA KakK B APYrMx permoHax — Hanpumep, B YcTb-KameHoropcke, Atbipay wm [NaBnoaape —
PaboTbl BbINONAHAKOTCA 3HAYNTENBHO MEeANIEHHEE.
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CornacHo yCTaHOBNAEHHOMY MOPAAKY, aKMMAT GopMUpPYeT BIOAKETHYIO 3aABKY Ha 3aMeHy
NMPTOB, UCXoda M3 pelleHuit obulero cobpaHns KMnblos, rae HeobxoaAnuM MUHUMYM Be TPETU
ronocos. llocne yTBepPKAeHUA NPOTOKONA 3aABAEHNE HANPABAAETCA B NPOPUAbHbIE OpraHbl AN
BblAE/EHNA CPEACTB B pPaMKaxX Mporpamm OOHOBAEHWMA MKUAULLHO-KOMMYHA/IbHOMO XO3AMCTBaA.
CpeacTsa BbIAENAKTCA Ha BO3BPATHOM OCHOBE CPOKOM A0 7 NeT M PacnpedenatoTca mexay
CcoOCTBEHHMKAMM KBapTUp. EpxkaH WrnbaeB oTmMevaeT, UYTO MHOTME XWUTENU PErMOHOB He
OCBEOM/IEHbI O CYyLL,ECTBOBAHMM TaKOW NMpPorpammbl, a MHOOPMMPOBAHME U PA3BACHUTENbHYIO
PaboTy [AO/MKHbI BECTM MECTHble BAACTW. DKCMepT NOAYEPKMBAET BAXKHOCTb MPABM/IBHOMO
MCNONb30BaAHMA  TEPMMHONOTUM:  OONBbLWIMHCTBO  NpoucWecTBMi € nndTaMu  ABNAKOTCA
HeCcTaHAAPTHbIMKU CUTyaUMAMM, @ He NadeHuaMW. 3a nocnedHue roapl B KasaxcTaHe He
3aperncTpmMpoBaHO HM OAHOrO Ciyyas cpbiBa AMdTa. HecTaHAapTHbIE CUTyalMM YaCTO CBA3AHbI C
nepebosMM INEKTPONUTAHNA NAK COOAMM NPOrpamMMHOro obecneveHns, Co3aatoWMMmM MATHO3NIO
nageHua. EAMHCTBEHHbIN TparMyecknii caydan ¢ netasbHbIM MCXOA0M Npounsollen B AKTobe, rae B
pe3ynbTaTe HeCaHKUMOHMPOBAHHOIO ABWMKeHMA nudTa normbna KeHwmHa — M3BECTHbIN
KypHanucT. Takke 3a nocneaHue ABa roga B CTpaHe normbam YeTbipe MOHTaXKHWKa AMPTOB M3-3a
HapyweHWI TexHMKK 6e3onacHocT. KauecTBO paboTbl MMPTOB HAaNPAMYIO 3aBUCUT HE TONbKO OT
TEXHWUYECKUX XapaKTepuCcTMK obopyaoBaHma, HO U OT NPodeccnoHann3ma MoHTaxa. o cnosam
EpskaHa Urnbaesa [51], Ha pbiHKE NPUCYTCTBYIOT HeAOOPOCOBECTHbIE NOAPAAYMKM, KOTOPbIE HE
obnanatoT HeobxoAMMON KBannPuKaLmen 1 06opya0BaAHNEM, HTO MPUBOAMT K YaCTbIM MNONOMKaAM
M HeMcnpaBHOCTAM. PaHee AeATenbHOCTb B 3TOM chepe Oblna NMLEH3MPOBAHA, OAHAKO nocne
OTMEHbI IMLEH3NPOBAHMA YHACTHUKM PbIHKA C HU3KMMM CTaHAAPTaMM CTaM aKTMBHee paboTaTs.
Ona obcnyxmnsaHma nMdTOB OpraHmM3aLmMmM AOMKHbI UMETb aTTecTaTbl B 061aCTV NPOMbIWAEHHON
6e30MacHOCTM M COOTBETCTBOBATb HALUMOHANbHLIM CTaHAapTam. MecCTHble WMCMONHWUTENbHbIE
opraHbl 06f3aHbl KOHTPO/NIMPOBATb [AEATENbHOCTb TaKMX OPraHuW3auuii, OAHAKO Ha MpaKTUKe
[AHHbIN KOHTPONb BEAETCA HeAOCTAaTOMHO aKTMBHO M3-3a HEXBATKM KaZpOB M CMNeLvanmcTos.
Accoupmauma npeanaraeT NPaBUTENbCTBY Pa3AeNnTb NOJHOMOYMA MO KOHTPOIO 33 AndTamm ans
nosblweHMA 3GPEKTUBHOCTU. B HEKOTOPbIX 3apyDeXKHbIX CTPaHax GYHKUMN KOHTPOASA BO3/10XKEHbI
Ha NpoduNbHbIE accoumaLlmm, obnagatowme sKCNePTHbIMM 3HAHUAMK U PecypCcamMm.

CornacHo pacyeTam HauMoHanbHOM accoumaumm AMPTOBMKOB, ANA MOAEPHMU3ALMM
ycTapeslmx nndToB B KasaxctaHe noTpebyetca nopsaka 80 munnmappos TeHre. CpeaHss
CTOMMOCTb 3aMeHbl OAHOro NMdTa OUEHMBAETCA B 12 MWAIMOHOB TEHre, BKAKOYAA AEMOHTaX
CTaporo 0bopyaoBaHMA MU YCTaHOBKY HOBOTO. [1pX 3TOM PbIHOK NPEUMYLLECTBEHHO NpeACTaB/eH
KMTAaNCKUMMW NMDTammM, TaKKe MMMNOPTUPYIOTCA NOABEMHUKM M3 benapycn n Poccuun. Typeukue
NMOTbl 3aHMMAOT HE3HAYMTEIbHYIO 4010 PbIHKA MU XapaKTePU3YyOTCA OTPMULATEIbHBIMM OT3bIBAMM.
B MuHMUCTEPCTBE NPOMBILLNEHHOCTM M CTPOUTENBCTBA YTOUHUAM, YTO B CTPAHE NOANEKAT 3aMeHe
3937 nudToB, KanuTanbHoMy pemoHTy 2407 [51]. Obwaa pona M3HOWEHHOro MPGTOBOro
obopyaoBaHua npesblwaeT 18%. Ha oTevectBeHHOM pbiHKe QYHKUMOHMPYOT 150 opraHm3auni,
CNeumnanm3npyroLLMXCA Ha CEPBUCHOM OBCNYyKMBaHMM NMGOTOB, a TaKXKe Tpu NpeanpuATMA Mo
NpPon3BOACTBY MMPTOBOro 0O0PYAOBAHMA C MPOEKTHOM MoLLHOCTbO 0T 200 A0 1000 eaMHML, B rOA.
C 2017 ropa ote4yecTBeHHble MpomnsBoanTenn Bbinyctuam 3278 nndtos. Cneumanm3mpoBaHHble
KOMnNaHumn 06a3aHbl MMETb KBAMOULIMPOBAHHbIM NepcoHan M COOTBETCTBYHOLLYIO aTTecTaumto. M3
npumepHo 250 KomnaHui, NpeaoCTaBAAOWMX YCAYrM No 0bCayKmMBaHMO MMGTOB B KasaxcTaHe,
b okono 50 obnagatoT HeobXoAMMbIMM aTTecTaTamMM M COOTBETCTBYHOT HALMOHANbHbIM
cTaHgaptam [52]. «B cpegHem CTOMMOCTb 3ameHbl MMdTa, BKAKOYAIOLLAA 3aKYMKY, AOCTaBKYy M
MOHTa), coCcTaBnAeT oT 13 A0 15 MUAMOHOB TeHre. Bce 3aTpaThl 10XKATCA Ha NAEYN KUNBLIOB, HYTO
ONA MHOTUX ABNAETCA HENOABEMHOW CyMMOM. 13-3a 3TOro Nt0AM NPOAO/IKAKOT IKCNAYaTUPOBaTb
ycTapeslwee obopyaoBaHMe, HECMOTPA Ha PUCKM», — OTMETUAN B OAHOWN U3 AEeBATU NUPTOBbIX
KomnaHuin [52]. Mo nHdopmaumm npoduabHoro mmHmucTepctea, ¢ 2019 roga 3a cYeT MEeCTHbIX
6to4KeToB B CTpaHe 3aMeHnnn 1724 nudta, a 8 2025 roay nnaHmpyeTca 0OHOBUTb NOABEMHUKM B
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234  MHOroaTaKHbIX AOMax NpW noAadepKKke pecnybamkaHckoro 6OroaxeTa. 3adABKM  Ha
dMHaHCMpOBaHMe nNoOCTynatoT M3  0bnacTHbIX  OloaxketoB. EpykaH Wrmubaes, npesnaeHT
HaumoHanbHOM accoumaumm nndToBMKOB KasaxcTaHa, oTmedaeT [53] 4TO akmmaTbl He
CNPaBAAOTCA C KOHTPONIEM 33 COCTOAAHMEM NUGTOB B MHOTOKBAPTMPHbIX AOMax 13-3a HeAoCTaTKa
KaZpOB M OTCYTCTBMA KBAAMDULMPOBAHHbIX CNELManmcToB. 1o ero cnoBam, 3To ABNAETCA OAHOM
M3 KNtoYeBbIX Npobnem B chepe aKkcnayaTaumMm NOAbEMHbIX MeXaHM3MOB. BTopas cyuiecTBeHHas
npobnema cBA3aHa C NOABAEHMEM Ha PblHKE HEATTeCTOBAHHbIX W HEKBAAMPUUMPOBAHHbLIX
NNPTOBbLIX KOMMAHWIM, KOTopble paboTaloT C  HapyleHWem AeMCTBYIOWMX HOPMATUMBHbIX
TpebosaHuin. Mo cnosam Mrmnbaesa, Ha TeHAEPaX BbIMIPbIBAOT KOMMNAHUKU U3 APYrMX rOpPOA0s,
3a4aCTylo He MMetoLMe HeobXoANMMOM TexHMYeckon Basbl U oduuManbHOro atTectata. JenyTats,
n3y4ns npobnemy, NpeanoXKnam yCTaHOBUTb BbICOKME CTaHAAPTbl 6@30NacHOCTM ANA KOMMNaHU,
obcnyxmBaowmx NUdTb, a TaKKe BepHYTb BEAOMCTBEHHbIN KOHTPO/Ab HaZ COCTOSHMEM
nogbemHukoB. WMpuHa CmupHoBa [54], 55aenytat Maxunaumca [MapnameHTta Pecnybamku
KasaxcTaH, noa4epKMBaeT, YTO OTCYTCTBME KOHTPONA BeAET K MOCTOAHHbIM aBapuam C AMdTamm.
Mo eé MHeHMto, HeobXoAMMbl He TONbKO cepTUdMKauMA camMmx AMPTOB WM aKKpeauTauma
KOMMaHWN-00CNYKMBaKOLWMX, HO W MNOATOTOBKA KBAaAMPUUMPOBAHHbLIX CMeumannctos. ITOT
KOMNAEKC 3aZay, No e€ CNoBaM, [AO/MKEeH HaxoaAuTbCA B KOMMNeTeHuun MuHUCTepCcTBa
CTPOMTENBCTBA M MPOMBILIJIEHHOCTM, KOTOPOE HeceT OTBETCTBEHHOCTb 3a HE30MacHOCTb B 3TOM
cdepe. Ha Tekywmin MOMeHT 3a He30nacHOCTb IMPTOB OTBEYAET MeCTHas BAACTb, @ TEXHUYECKUM
0bCNYKMBAHMEM 3aHMMAIOTCA HAHATblEe YacTHble KOMMaHWW, paboTatloume NO A0roBopam C
obbeanHeHNAMKU cobcTBeHHMKOB mMmyllectBa (OCK). HaumoHanbHaa accoumauma AMGTOBMKOB
KasaxctaHa (HAJTK) coobuwmna, yto ¢ 15 dpeBpana 2025 roga nMdTbl B CTPAHE A0/XKHbI MOJHOCTbIO
COOTBETCTBOBaTb OOHOBAEHHOMY TeXHWYECKOMY pernameHTy TamoXeHHoro cowsa [55]. B
NPOTMBHOM C/ly4ae WX 3KchayaTauma OyaeT npu3HaHa He3aKoHHOM. B cTpaHax EBpasuickoro
3KOHOMMYecKoro coto3a (EAIC), 3a uckntodeHnem KasaxctaHa, nepexofHblin nepnos NnpoaneH Ao
2030 roga. OgHaKo oTeYecTBeHHble BNACTWU, OMMPAACb Ha PeKoMeHAaummn npodeccMoHaNbHOro
coobuwecTBa, NpUHANM DONee KecTKMe CPOKM, YTO CBA3AHO C Tem, YTO 3HauYUTeNbHaA 4acTb
ycTapeBWwmux NMPTOB yxKe He O0OCAyKMBaeTCA 3aBOAAMMW-U3TOTOBUTENAMW, a HeobXoAMMble
3anacHble YacT K HUM HeZOCTYMHbI.

Oupektop nndTosor komnanum "NindtKypbinbic" Poicaaynet ApbiH [55] noscHun: “310
OYeHb Xopollaa TeHAeHUMA, MOCKONAbKY ceroaHA B KasaxcTaHe okono 7 Tbicay nndtos TpebytoT
3aMeHbl WA MOAEPHM3AUMM — 3TO ANPTbl, CPOK 3IKCMAyaTaUMM KOTOPbIX MpeBbIAeT
HopMaTuBHble 25 neT. Mo Hopmam TexHudeckoro pernameHta ao 15 despans 2025 roaa umx
HeobxoAMMO OblI0 3aMEHUTb, TaK Kak OHWU He COOTBETCTBYIOT TpeboBaHMAmM He3onacHocTu. B
CBA3M C 3TMM OMACHOCTb NPeACTaBAAET AaIbHENLWAnA IKCNAyaTauMa TakMX IMPTOB, KOTOPAA MOXKET
YrpoXaTb XM3HW 1 300P0BbIO rparkaaH.” Mo ero AaHHbIM, B AAIMaTbl Ha CEroAHA HacYMTbiBaeTCA
okono 50 ycTapeBLmnx NMPTOB, NNaHMPYEMbIX K 3aMeHe B TEKYLLLEM rofy 3a CHeT CPeACTB akMmaTa.
OAHaAKO B permoHax *KMTeam 4acTo He 0CBeAOM/IEHbI O CYLW,eCTBOBAaHMM NPOrpaMm MOAEPHM3aLNN
nmdtoBoro  obopygosaHuAa. “OcHoBHaa npobnema B TOM, 4YTO OTCYTCTBYET [0JIXKHas
MHPOPMaUMOHHaA paboTa B pervoHax, U MHOIMEe XWUTEeNW NPOCTO OCTATCA OAMH Ha OAMH C
npobnemoit ctapbix NMGTOB. MECTHbIM WMCNONHUTENbHBIM OpraHam cneayeT aKTMBM3MPOBATb
NHGOPMMpPOBaHME HaceneHua. MNoHMMato, YTo OTKAYeHMe NMGTOB BbI30OBET OOLECTBEHHbIN
PEe30HaHC, HO Ha BeCax — XW3Hb W 340pOBbe NtoAen. KUTenm [AO0MKHbI OCO3HABATb, YTO
NoNb3ytTcA 060PYA0BAHMEM, BbIBEAEHHBIM M3 CPOKA SKCMYaTaLMM U UMEIOWMM HeHaNexKallee
TexHuyeckoe obcnyskmnsaHme,” — gobasun Poicaaynet ApbiH [55]. Mpe3nageHT HaumoHanbHOM
accoumaumm nndtosnkoB KasaxctaHa EpxkaH Wrnbaes [51] oTmMeTWn, 4TO TOYHOE KONMYECTBO
NMHTOB, NOANENKALWMX 3aMEHE, OCTAETCA HEU3BECTHbLIM M3-3a MOTEPU YacTW AaHHbIX NPy Nepeaaye
KOHTPO/A 33 X COCTOAHMEM aKMMaTam. ACCoLMaLIMA MPU3bIBAET MECTHbIE BNACTX aKTUBN3NPOBATL
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MHOOPMMPOBAHNE HACENEHUA M YCKOPUTb 3ameHy 0DO0pyaOBaHMA B pPaMKax roCyAapCTBEHHbIX
nporpamm.

B HacToAwee Bpema 3TOT BOMPOC ObOCy)KAaeTcA Ha ypoBHe KomuteTa no agenam
CTPOMTENbCTBA, 4YTODObI MPW YCTAHOBKE /NUGTOB CTPOUTE/IbHbIE KOMMAHWUKM  COTPYAHWYANM
WCKNOYMUTENIbHO C NOAPAAYMKAMM, UMEIOLLMMMN KBAMDNLMPOBAHHbIK NepCoHan, cepTndMKaTbl No
NpoMbll/ieHHON 6e30MacHOCTM, 3alMTHOe 0bOopyaoBaHME U CTpaxoBaHMe pPabOTHMKOB.
Accoupauma roToBa oKa3aTb NMOMOLLb akMMaTaMm B MOArOTOBKE M 0By4YeHMM Cneumannctos Ans
CHUMKEHWMA PUCKOB M NpeaoTBPaLLEHMA HOBbIX HECYACTHbIX C/Ty4aes.

CnNuMCcoK UCNoNb30BaHHOW NUTepaTypbI:

1. PomaHoB A.H. MapkeTuHr: YuebHuK ana sy3os.-M.: OHUTU, baHku 1 6upn,1995.-¢.188.

2. KynubaHosa B.B. MapkeTuHr cepsucHbix ycnyr.-Cr6.: Bektop, 2006.-192 c¢. C.36

3. Ouxtnb 3., XepuwreH X. MpakTnyecknin mapkeTuHr. M.: Boicwasa wkona, 1995. 254 ¢

4. Marte 3.Takcbep [. MaTepunanbHo-TexHu4Yeckoe obecnedeHme/MNep. ¢ dppaHu.-M.: Mporpecc-
YHusepc, 2003

5. barnes IJ1.,, Tapacesny B.M., AHH X. MapKeTuHr: Y4ebHuKk gns sy3os. M.: dkoHomMKa, 2009 .-
c.689

6. lpuweneHko B.B. O npoTuBopeyMsax M OTHOCUTEABHOCTM MOHATUIA N TEPMUHOAOTUM
MapKeTMHra (C y4eTom KoHUenTyanbHoro noaxona)/B.B. Mpuuwenerko, M.B. Mpuwenexko //
MapKkeTuHr B Poccum 1 3a pybexom. — 2004, — Ne 4, — C. 127-135.

7. ®atxytamHoB P.A. KOHKYpeHTOCMOCOOHOCTb: 3KOHOMWKaA, cTpaTerva, ynpasnedHue / PA.
®atxytamHos. — M.: MHOPA-M, 2000. -312 ¢

8. [HasblaeHko H.U., Kpanuea T.B. CepBucHan aeaTeNbHOCTb: YyebHoe nocobue. KemepoBCKui
TEXHONOTMYECKUIA MHCTUTYT NULLLEBOM NPOMbILNEHHOCTU.- Kemeposo, 2008. — 110c

9. WnsanuHa, K. B. CylHOCTb CEPBUCHbLIX YyCAyr U ux Knaccudukauma / HO. B. WnasnuHa //
MNHHOBaUMOHHOE 0bpa3oBaHmMe N aKoHOMMKa. — 2009. — No 4. — C. 82-86. — EDN NUGDST

10. Kucenes A. A. YnpaB/ieHMe Ka4yecTBOM CepBuca: Teopus 1 npaktnuka. — M. : MHdpa-M, 2021.
— 240 c.

11. Mopososa T. I, Akosnesa E. H. CepBucHas OeATe/bHOCTb: Teopusa M npaktuka. — CI6. :
Mutep, 2020. — 288 c.

12. KoBanes C. A. CepBMCHaA 3KOHOMMKA: COBPEMEHHbIE NOAXOAbl M TEXHONOTMM 0BCAYKMBAHMS.
— M. : lOpawT, 2022. — 320 c.

13. Pomaros I1. B. CepBMC M KIMEHTCKMNA OMbIT: POPMUPOBAHNE NOANBHOCTM NoTpebutens. — M.
: Jawkos 1 K®, 2023. — 200 c.

14. 3axapoBa E. B., Ky3HeuoBa H. 1. K Bonpocy o undpoBM3aLmmM cepBMCca B COBPEMEHHOM
9KOHOMMKe // BecTHMK POCCMINCKOTO 3KOHOMMYECKOro yHMBepcuTeTa um. . B. MNnexaHosa. —
2021. — Ne 3. — C. 115-122.

15. TaBpunosa T. b., MNeTpos C. B. YnpaBneHne KANEHTCKMM CEPBUCOM B yCA0BMAX LNDPOBOM
TpaHchopmaLmm busHeca // MapKeTUHT U MapKeTUHIoBble uccaegoBanuna. — 2020. — No 4.
— C.45-53.

16. CemeHoBa M. J1. KayecTBO cepBUCHOIO 0HCYKMBAHUA KaK GaKTOP KOHKYPEHTOCNOCOOHOCTH
npeanpuatuin // Cepsuc B Poccun 1 3a pybexkom. — 2019. — No 5 (89). — C. 29-35.

17. ®énoposa A. B., MeaHoB E. I. NepcoHannsaums CepBMCOB KaK K/OYEBOM TPeH[, Pa3BUTUSA
KIMEHTCKOTO 06CNy»mnBaHMA // SKOHOMMKa. BrusHec. baHkn. — 2023. — Ne 2. — C. 48-54.



I Proceedings of the 10th International Scientific Conference

The role of clusterization and digitalization
in promoting innovative tourism based on
free economic zones

Akhtursunova A.O.

2" year doctoral student, Karaganda university of Kazpotrebsoyuz, Karaganda,
Kazakhstan

Shokhamanova A.M.

3" year doctoral student, Karaganda university of Kazpotrebsoyuz

Ivan Angelov

PhD, Associate Professor, Sofia University St.Kliment Ohridski

Introduction

In the modern world, the tourism industry is becoming one of the drivers of economic
growth, especially for regions seeking economic diversification and investment inflows. Innovative
tourism is a concept involving the introduction of new technologies, products, and business
models into the tourism sector to enhance its competitiveness and sustainability. Clustering (the
creation of geographically concentrated groups of interconnected enterprises and institutions)
and digitalization (the active use of digital technologies and data) of the industry are becoming
increasingly important factors for the successful development of innovative tourism. Of particular
interest are special economic zones (SEZs) — territories with special business conditions — as
platforms on the basis of which tourist clusters can be formed and advanced digital solutions can
be implemented.

The relevance of the topic is due to global trends, because tourism is recognized as one of
the leading industries contributing to economic development, attracting investment and creating
jobs in developing countries. Following the turmoil of the COVID-19 pandemic, the need for
innovation in tourism has increased as the industry has faced security challenges, changing
consumer behavior, and digital inequality. Governments in many countries have begun to pay
more attention to the development of tourism clusters — associations of business, science and
government — and the promotion of digital technologies in tourism to increase the efficiency and
adaptability of the industry. At the same time, free economic zones are considered as convenient
“testing grounds” for testing such initiatives due to special taxation regimes, benefits and
concentrated infrastructure.

The purpose of this article is to explore the role of clusterization and digitalization in
promoting innovative tourism using the example of international cases based in free economic
zones (for example, China, the United Arab Emirates, Singapore, etc.), summarize the results and
formulate recommendations for the further development of innovative tourism through clusters
and digitalization in special zones.

Theoretical overview

The concept of a tourism cluster goes back to Michael Porter's theories of competitive
advantage, adapted to the service sector. A cluster is a geographical concentration of
interconnected companies, specialized suppliers, service firms, scientific and educational
institutions, and other organizations in a particular field that compete but cooperate at the same
time. In tourism, a cluster can include hotels, tour operators, transportation companies,
entertainment facilities, tourism management authorities, etc., concentrated in one destination
[1]. According to research, the cluster approach in the tourism business has proven its
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effectiveness as a tool to increase the competitiveness of the industry at both the national and
regional levels. The European Commission considers clustering to be a key factor in successful
innovation and competitiveness growth, as combining the efforts of different stakeholders within
a cluster contributes to faster innovation, knowledge and technology transfer, the development
of joint marketing strategies and the creation of synergies. Many countries with a developed
tourism sector (Spain, Italy, France, etc.) are characterized by the presence of well-established
tourism clusters (for example, wine and gastronomic clusters, wellness clusters, etc.), which
confirms the practical value of this development model. It is also important to note the role of
clusters as agents of innovation. In conditions where it is difficult for individual enterprises to
introduce new products and services due to lack of resources or knowledge, cluster cooperation
facilitates this process. Joint activity in clusters — participation in common exhibitions, the use of
common data centers, laboratories, educational platforms — increases innovation activity. The
study shows that in order to stimulate innovation in the country's tourism industry, it is necessary
to rely on the formation of new clusters and the development of existing ones, which will
overcome the fragmentation of enterprises and increase the efficiency of the region's economy
[2]. Thus, clusterization serves as an organizational basis for the formation of an ecosystem of
innovative tourism, where innovations arise and diffuse faster.

Digital transformation is a global trend affecting all industries, and tourism is no exception.
Digitalization in tourism covers a wide range of areas: from the use of big data and online booking
systems to the introduction of mobile applications, virtual and augmented reality, artificial
intelligence, loT devices and sharing economy platforms like Airbnb. According to recent research,
digital solutions are becoming a key element of tourism development at all stages of the value
chain. Digital tools make it possible to increase the efficiency of services, improve their quality,
personalize the tourist experience, and mitigate the negative impact on the environment by
optimizing flows and resources. Moreover, COVID-19 has accelerated the introduction of
contactless and online services - from virtual tours to electronic visas — making digitalization a
condition for business survival.

Digital transformation is considered as a critical element for maintaining the competitive
advantages of tourism enterprises and ensuring their sustainable development. This is confirmed
by numerous studies showing that digitalization increases business sustainability, enhances
customer value, and opens up new profit opportunities. The introduction of new technologies
entails the emergence of new tourism products and services, the transformation of organizational
structures and business models. For example, the proliferation of smartphones and mobile apps
has radically changed the behavior of tourists, from travel planning to on-site navigation and post-
factum reviews. The concepts of "smart tourist destinations" have emerged, where tourists
receive interactive information through unified urban management platforms, and management
bodies receive data for flow analysis. Electronic tourism (e-tourism) and smart tourism are
becoming the object of close attention of researchers who identify their impact on the behavior
of travelers and the strategy of destinations. It should be emphasized that the digital
transformation of tourism is not only a matter of technology, but also of managerial innovation. It
requires an integrated approach, including staff training, organizational changes, and supportive
government policies. Previous studies have noted that successful digitalization in tourism is
possible with an optimal combination of internal factors (business readiness for innovation,
human resources) and external conditions (communications infrastructure, government support,
regulatory framework) [4]. In particular, an analysis of the factors of digital innovation in Chinese
tourism has shown that among the key drivers are government policy and regulatory support, the
level of development of technological and Internet infrastructure, the general economic level, as
well as competition within the industry. This indicates the importance of developing the digital
ecosystem at the state level and creating incentives for businesses to innovate.
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Special economic zones are specially designated territories where special economic
conditions apply to attract investment, export development and technology, they provide tax
incentives, simplified administrative procedures, special customs regime and developed
infrastructure. Initially, SEZs were created with an emphasis on industry and trade, but in recent
decades many countries have begun to use this model for the development of tourism. The idea
of tourist special economic zones is to concentrate tourist facilities and enterprises in a certain
location, create a cluster with a favorable regime and thereby accelerate the development of the
tourism industry in the region. Based on international experience, we can cite several examples of
the successful development of SEZ in tourism. In 2016, the Indonesian government announced
the creation of ten special economic zones for tourism, designed to become new centers of
attraction for tourists in addition to the already popular Bali. The goal was to attract investments
in infrastructure and raise the standard of living in the regions through tourism. Each of the ten
tourist SEZs received its own profile (eco-tourism, cultural tourism, etc.), and the government
expected these zones to attract a comparable flow of foreign visitors to Bali. Similar zones are
being created in other countries: for example, in China, Hainan Island has been declared a pilot
free zone focused on international tourism and consumption, in the UAE there are free zones
supporting the development of the hotel business and entertainment (for example, Dubai Parks
and Resorts zones), and tourism clusters have been established in a number of countries in the
Middle East and Central Asia. with preferential treatment for investors [5].

Special economic zones can serve as an ideal platform for tourism clusterization, because
thanks to the benefits, it is easier to attract anchor investors there (for example, the construction
of a theme park or resort), which then attract small and medium-sized enterprises (restaurants,
tour companies, souvenir industries, etc.), forming a cluster. In addition, the government often
invests in infrastructure in the SEZ (roads, airports, communications), which creates the basis for
the development of tourism. SEZs are also convenient for experimenting with digital innovations
— for example, electronic visa control systems, smart tourist flow management systems, and
unified information platforms for businesses and tourists can be implemented. Within a separate
zone, it is easier to establish data exchange between participants and government agencies and
to work out new regulatory approaches (for example, tax-free mode, electronic payments in
national currency, etc.).

Thus, the intersection of clusterization, digitalization, and SEZ regimes opens up synergetic
opportunities for innovative tourism. Theoretically, a tourist cluster based on special preferential
conditions and saturated with digital technologies is able to ensure high competitiveness of the
destination in the global market.

Methodology

To achieve the research objectives, a qualitative method was applied based on several case
studies of international experience and an analysis of scientific literature from the Scopus and
Web of Science databases, as well as official statistical reports and press releases related to the
development of tourism, innovation and free economic zones.

The most striking example of international experience demonstrating the potential of
integrating clustering and digitalization for innovative tourism based on special economic zones is
the Chinese province of Hainan, which has received the status of an International Center for
Tourism and Consumption with a special tax regime and visa-free entry for citizens of 59 countries.
As a result of the implementation of the cluster approach and the introduction of digital
technologies, the number of tourists on the island increased from 83 million in 2019 to more than
90 million in 2023, and tourism revenues exceeded 181 billion yuan (about 25.5 billion US dollars).
The development of integrated tourism products (beach, medical, cruise, and ecotourism),
government support for international hotel chains, and the creation of duty-free zones have
become strategically important areas. Digitalization also contributed to the successful
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development: the introduction of QR codes, electronic payments, a smart tourism system using
big data, as well as experiments with digital yuan and unmanned vehicles.

Another important case is the Emirate of Dubai (UAE), where the state has formed a
diversified cluster model, including aviation transport, hotel infrastructure and entertainment
(Emirates, Burj Khalifa, Palm Jumeirah). Thanks to the active use of free economic zones such as
the World Trade Centre, Dubai has become one of the world leaders in the number of tourist
arrivals —17.15 million people in 2023 compared to 16.73 million in pre-crisis 2019. The basis for
the digitalization of tourism is the Smart Dubai strategy, which implements mobile applications,
keyless entry systems to hotels and startup platforms such as the Dubai Tourism Innovation Hub.
Thus, digital technologies have contributed to the rapid recovery and steady growth of tourist
flows, strengthening Dubai's position as a leading innovative tourist destination.

Singapore represents a model of an integrated approach to clustering and digitalization of
tourism at the national level. Despite the absence of formal SEZs, the country's tourism sector
operates according to a cluster model with the integration of aviation transport (Singapore
Airlines), Changi Airport infrastructure and large theme parks (Sentosa). After falling from 19.1
million in 2019 to 330,000 in 2021, the number of tourists recovered to 13.61 million in 2023 and
reached 16.53 million in 2024. The Singapore Administration (STB) is actively implementing digital
technologies and platform solutions (Tourism Technology Transformation Cube), implementing
personalized approaches and working closely with global technology partners (Mastercard, Fever)
to increase the sustainability and adaptability of the tourism sector.

Comparative Assessment of Clustering and Digitalization in Tourism by Countries

China (Hainan )
UAE (Dubai)

er Infrastructure Singapore

Governmen

7 of)Digitalization

Sustainability

of Tourist Arrivals

Figure 1. Comparative assessment of clustering and digitalization in tourism by countries (China,
UAE and Singapore)

The radar chart presented above provides a comparative assessment of clustering and
digitalization processes in the tourism sector, specifically within special economic zones, based on
empirical analysis of three prominent international cases: Hainan (China), Dubai (United Arab
Emirates), and Singapore. Each destination is evaluated across five integral dimensions:

1. Level of Digitalization, representing the degree of integration and application of
digital technologies in the management, operation, and delivery of tourism services.

2. Cluster Infrastructure, reflecting the extent and maturity of the tourism cluster
infrastructure, encompassing interconnected hospitality, recreational, and logistical facilities.

3. Government Support, indicating the scope and effectiveness of governmental
policy interventions, regulatory incentives, and public investment aimed at stimulating innovative

tourism development.
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4, Sustainability and Innovation, evaluating the destinations’ commitment to
sustainable practices and incorporation of innovative approaches in tourism services, operations,
and product offerings.

5. Growth of Tourist Arrivals, measured by the rate of increase in inbound tourist
flows from 2019 to 2024, signifying the effectiveness of strategies implemented to foster tourism
sector growth.

The analysis highlights Singapore’s leadership position, exhibiting superior performance in
digitalization, sustainability, and innovation, underpinned by comprehensive strategic planning
and robust public-private partnerships. Dubai demonstrates notable strengths, particularly in
government support mechanisms and the substantial growth of tourist arrivals, reflecting effective
cluster-based development and digital tourism initiatives. Hainan demonstrates consistent
progress, especially in digitalization and infrastructural expansion, supported by targeted
governmental policies promoting cluster synergy within its tourism-focused special economic
zone.

Collectively, this comparative visualization underscores distinct strategic advantages and
reveals potential areas for further institutional and infrastructural enhancement within the
context of innovative tourism development on the basis of special economic zones.

Conclusions

As a result of the research, the authors found that clustering and digitalization play
complementary and reinforcing roles in promoting innovative tourism, especially when they are
implemented on the basis of free economic zones or similar special regimes. The cluster approach
ensures the concentration of resources, coordination of market participants and favorable
conditions for generating innovations. Digital technologies, in turn, serve as a tool for improving
the efficiency of interaction within the cluster, creating new value propositions for tourists and
adapting to changes in demand.

Summarizing, we can identify several key mechanisms through which clusterization and
digitalization jointly influence innovative tourism.

Clusterization
and digitalization

I
I I I I

Acceleratin, . .. e .
 aceeleraing Improving the quiality Flexibility and Inflow of investments
innovation and . 2 .

. . and diversity of the resistance to external and development of the
increasing . . S
o tourist experience shocks territories
competitiveness

Figure 2. Mechanisms of influence of clusterization and digitalization on innovative tourism

This diagram illustrates the key mechanisms of the mutual influence of clustering and
digitalization on the innovative development of the tourism industry. First, clusters promote the
simultaneous development of cooperative and competitive ties between entities, creating
favorable conditions for the emergence and implementation of innovative products and services.
Digitalization, in turn, provides enterprises with modern tools for analytics, communications and
automation, which accelerates the process of commercialization of innovations and increases the
competitiveness of a tourist destination at the international level. Secondly, the integration of
digital technologies makes it possible to form comprehensive tourist offers combining various
services (accommodation, gastronomy, entertainment), which increases the quality and diversity
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of the tourist experience, as well as meets the individual preferences of consumers. The third
aspect is to increase the resilience of the tourism industry to external economic and social shocks,
which isimplemented through cluster connections, government support, and digital solutions that
ensure business continuity and adaptability of marketing strategies. Finally, the combination of
the cluster approach and digitalization contributes to attracting investment, reducing business
risks and integrated territorial development, which is reflected in improving the economic, social
and infrastructural indicators of the region.

Nevertheless, it is necessary to take into account a number of significant challenges related
to the implementation of cluster and digital strategies in the tourism sector. Firstly, effective
coordination of the actions of various market participants, including small and medium-sized
enterprises, is a difficult task, since not all entities are ready to quickly master and implement
modern technologies. In this context, professional training and exchange of best practices
programs are becoming critically important. Secondly, without qualified management and
adequate support, clusters risk internal competition and duplication of efforts, which reduces their
overall innovation potential. Thirdly, digitalization is accompanied by risks associated with
ensuring cybersecurity and protecting personal data of tourists, and also requires significant
investments in the development of information technology infrastructure. In this regard, public
policy should be aimed at developing balanced measures that promote innovation activity while
minimizing possible negative consequences.

In conclusion, clusterization and digitalization within the framework of special zones have
proven their effectiveness as a strategy for the development of innovative tourism, which is
confirmed by the examples of China, the United Arab Emirates, Singapore and other countries.
For regions seeking to develop tourism, the combination of these approaches can become a
“double accelerator" of growth. It is recommended at the state level to encourage the creation of
tourism clusters (or subclusters in existing SEZs), invest in digital infrastructure (high-speed
Internet, open data, platform solutions) and promote a culture of innovation among market
participants. Scientific publications and world practice show that it is the integrated approach —
when spatial concentration is combined with technological advancement —that allows the tourism
industry to make a qualitative leap and ensure sustainable development in the long term.
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diHaHCcOBa PeCcTPYKTypM3aLia Noaarae y onTrumisalii piHaHCOBOI CTPYKTYPU KOMMNAHIi 3 MeTor
MiHIMI3aLiT CYKYNHMX BUTPAT i MNOKpaLWeHHA KoopauHaLii ¢diHaHCOBMX MOTOKIB. WO 06yMOB/OE
HeobXigHICTb BUpilWleHHA npobnem, MNoB’A3aHUX 3 NiABULLEHHAM ePEeKTUBHOCTI MNPUNHATTA
yNpaBAiHCbKMX pilleHb. OCHOBHUMM 3arasbHOMPUNHATUMM KPUTEPIAMM ONTMMI3aLIT CTPYKTYpH
KaniTany nignpUeEMCTB €: NONITMKA GiHaHCYBaHHA KaniTany, BapTiCTb NiANPUEMCTBA, BAPTICTb aKLLiM
NiANPUEMCTBA, CepelHbO3BaXKeHa BaPTICTb KaniTany Ta iH. 3acTocyBaHHA meToay ¢iHaHCOBOrO
NeBepuaKy y BUPIWLEHHI NMMTaHHA WOAO0 YNPaBAiHHA CTPYKTYPOKO KaniTaay A03BOAAE BU3HAYMUTH
OOUINbHICTE 3a/y4eHHA TOr0 4YM IHWOro BWMAY Kanitany, MPOBOAUTM KOMMEKCY OLHKY
ONTMMANIbHOCTI CTPYKTYpPW KaniTany Ta 34iMCHIOBATWM ii ONTMMI3aLito 3 MeTOl AOCATHEeHHA
CTPATEriYHUX | TAKTUYHUX LiNen po3BUTKY NiANPUEMCTBA. BiaCyTHICTb KOMNAeKCHOro nigxoay Ao
BM3HA4YeHHA OMNTMMA/IbHOIO CMiBBIAHOWEHHA MiX BMACHMM | 3a/7y4eHMM KaniTajioM CTa€E Ha
nepeLwwKoai 40 NPUAHATTA edeKTUBHMUX YNPaBAIHCbKMX pilleHb WoA0 aganTauii niaonpueEMCTB A0
AMHAMIYHMX YMOB PMHKOBOTO cepeaoBuLLa B acnekTi GiHaHCOBOI peCcTpyKTypm3aL,ii Kanitany.
KntouoBi cnoBa: ¢iHaHCOBa PecTpyKTypuM3alisd, YNpaBaiHHA CTPYKTYPOK KamiTany, OnTMMi3aLlis
CTPYKTYpU Kanitany

National legislation of different states plays a significant role in the formation of financial
restructuring. Various legal regulations on foreign investment, financial transactions, financial
markets, taxation, and export-import operations may cause conflicts between the interests of
international corporations and the relevant government authoritie. In addition, governments may
restrict the international corporations’ actions, and this, in turn, influences the conditions for
exporting profits, foreign operations, and employment of local labor. Issues related to foreign
currency are also becoming a significant component for companies operating in the global market.
Risks of foreign currency exchange and constant fluctuations in the value of foreign currencies are
becoming essential aspects of financial restructuring in the conditions of the global business
environment. We agree with the such statement, because her research deeply analyzes the
impact of globalization on the enterprises’ financial stability and provides specific strategies of
financial restructuring to ensure this stability in the context of globalization. It is noted that
globalization can have both a positive and negative impact on the financial restructuring of
companies, and it is essential to take these aspects into account when developing strategies for
financial restructuring. This publication provides a detailed discussion of the key factors
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influencing globalization, such as diversification of activities, creation of reserve funds, cost
optimization, development of long-term strategies and investment in innovation. Practical
recommendations for effective partnership cooperation are provided, including building trust,
optimizing communications and developing mutually beneficial agreements. We partially agree
with the statement about financial restructuring since studying the state of investment activity in
the fintech industry in global regions is an important step in understanding the dynamics of this
sector. However, it is important to keep in mind that investment activity can be driven by various
factors, such as regulatory policy, technological readiness, and the innovation environment.
Keywords: financial restructuring, investment activity, globalization

MocTaHoBKa npobnemn. [lochnigxeHHA cyTHOCTI ¢iHaHCOBOI pecTpyKTypm3aLii BUABUAO, WO,
He3Ba)KatouM Ha Pi3Hi Nigxoan WOAO0 BM3HAYEHHA MOHATTA, POAi, MEXaHI3MIB Ta IHCTPYMEHTIB,
KpUTepIiB il epeKTUBHOCTI iICHYIOTb CMiNbHI XapaKTepHi p1cK, a came: diHaHCOBa PECTPYKTYpM3aLlis
pPeani3yeTbCA B 3MiHI CTPYKTYPU KaniTany, po3mipiB Ta yMOB 3a/ly4eHHA KOLWTIB | BNACHOrO Kanitany,
a ocobnmBo B nepernaai HasBHMX 6opriB; diHaHCOBaA pPeCTPYKTypM3alia HanpasaeHa Ha
$GOpPMYyBaHHA ONTUMAJLHOTO CMiBBIAHOWEHHS PI3HUX AxKepen ¢iHaHCyBaHHA  AiANAbHOCTI
NiANPUEMCTBA, NMPU AKOMY MaKCMMI3YETbCA BAPTICTb CAamMoOro niaAnpueMCTBa; A0 ¢iHaHCOBOI
PECTPYKTYPM3aLLT BiAHOCATb 3MiHWM, HanpaBAeHi Ha NOKPaLLEHHs CTPYKTYPM BanaHcy: ONTUMI3aL,ito
CTPYKTYPM MacuBiB Ta NigBULEHHA edeKTMBHOCTI BMKOPWUCTAHHA aKTuBiB, ¢iHaHCOBY
PEeCTPYKTYPM3aLLito NOB A3YIOTb 3 NOMNEPeAKEHHAM Ta YCYHEHHAM KPU30BUX ABULL, HeobXiaHICTIO
BMPILLEHHA NOTOYHMX NPObeM HenikBiAHOCTI, GiHAHCOBOI 3a1€KHOCTI Ta HEeMIaTOCNPOMONKHOCTI,
HW3bKOI IHBECTULINHOT NPMBAbAMBOCTI Ta KOHKYPEHTO34aTHOCTI; $iHAHCOBa PeCTPYKTypu3aLlis
NoaAra€ y onTMMmisal,ii GiHaHCOBOT CTPYKTYPU KOMMAHIT 3 METO MiHIMI3aL|il CYRYNHUX BUTPAT i
MOoKpaLleHHA KoopaMHaL,ii piHaHCOBMX MOTOKIB; 40 GpiHAaHCOBOT PECTPYKTYPM3aL|l BiAHOCATL 3MiHW,
HanpaB/ieHi Ha NOKPaLLLEHHA CTPYKTYpK BanaHcy: oNTMMI3aLLito CTPYKTYPM NacMBiB Ta NiABULLEHHS
edeKTUBHOCTI  BMKOPWCTAHHA  aKkTMBIB,  diHAHCOBY  PECTPYKTypMu3alito  nos’s3yloTb 3
nonepeaKeHHAM Ta YCYHEHHAM KPWU30BMX ABULL, HEODXiAHICTIO BMPILLEHHA NOTOYHMX Npobaem
HeniKBiAHOCTI, ¢iHAHCOBOI 3aNEKHOCTI Ta Hemn/JaTOCNPOMONKHOCTI, HM3bKOT iHBECTULIMHOI
NpnBabAMBOCTI Ta KOHKYPEHTO3AATHOCTI.

AHania ocCTaHHIX JocnigkeHb | nybnikauid. BuBYEeHHA eKOHOMIYHOI niTepaTypy no
AOCNIAXYBAaHOMY NMUTAHHKO NMOKA3YE BIACYTHICTb EAMHOrO NiAXo4y cepes HayKOoBLIB LOA0 poi Ta
ocobnmnBoCTeN 3aiMCHEHHA GiHAHCOBOT PECTPYKTYpU3aLLii Kanitany. Ane BaxKaMBICTb GOPMyBaHHS,
[OBroCTPOKOBOrO OMNTUMA/IbHOrO CMiBBIAHOWEHHA BAACHOI Ta NMO3MKOBOI CKAAAO0OBMX KaniTany
[03BOJIAE OPIEHTYBATUCL Yy NpiopuTeTax diHAHCOBOI PEeCTPYKTYPMU3aL|l Kanitany nianpUeEMCTB.

BuaineHHa  HeBMpilleHWX  paHille YacTMH  3aranbHoi  npobnemn.  dPiHaHcoBa
PECTPYKTYPM3aLia nosarae y ontumisauii GiHaHCOBOI CTPYKTYpPM KOMMaHIii 3 MeTo MiHimMizaLii
CYKYMHWX BMTPAT i NOKpaLLeHHA KoopauHaLii GiHaHCOBMX NOTOKIB. LLO 0OYMOBAIOE HEODXiAHICTb
BMpilIeHHA npobsiem, NoB’A3aHMX 3 MiABULIEHHAM epeKTUBHOCTI MPUMHATTA YNPaBAiHCbKMX
pilleHb, MOB’A3aHUX 3 PECTPYKTYPM3aLicto Kanitany, notpebye AOCAiAKEHHA PI3HMX KpuTepiis
ONTUMANbHOCTI CTPYKTYPU KaniTany Ana po3pobkuM 3axoais woao ii onTumisaL,ii 3 ypaxyBaHHAM
daKTopIB Ta PM3MKIB, LLLO NOB A3aHIi 3 yNpaBAiHHAM KaniTasiom BianoBiaHO A0 cneundikm AianbHOCTI
NiANPUEMCTB, WO A03BOJIUTL PO3P0bUTU Ta peanidyBat edeKTUBHY cTpaTterito diHaHCyBaHHA
BMPOOHMYOI Ta oOnepauiHoi  AiANbHOCTI, UeHTpasbHe Micle B KM nocigae npobaema
edeKTUBHOro ynpasaiHHA GOpMyBaHHAM Ta BUKOPUCTAaHHAM KaniTany.

Buknag ocHoBHOro marepiany. OAHIEl0 3 HAMBAXKAMBIWIMX PUC, LLO XapaKTepu3yoTb
$iHAHCOBY PECTPYKTYPU3aALLIt0 Y KOHTEKCTI AiANbHOCTI  MiANPUEMCTB, Ha Hawy AYMKY, € i
CNPAMOBAHICTb Ha 34iMCHEHHA 3MiH Yy CTPYKTYpi KaniTany 3 MeTo MiABULLEHHA ePeKTUBHOCTI
bOpMYyBaHHSA i BUKOPUCTaHHA GiHaHCOBUX pecypciB NiANPUEMCTBA, WO 0OyMOBIOE HEODXiAHICTb
BMPillEHHA Npobaem, NOB'A3aHMX 3 MNiABMLLIEHHAM edEeKTUBHOCTI MPUMHATTA YNPaBAIHCbKUX
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pilleHb, MOB’A3aHUX 3 PECTPYKTYPU3aLicto Kanitaay, noTpebye AOCAiAMKEHHA PI3HUX KpuTepiis
ONTUMANbHOCTI CTPYKTYPU KaniTany Ana po3pobkuM 3axoais woao ii onTumisaL,ii 3 ypaxyBaHHAM
daKTopIB Ta PM3MKIB, LLLO NOB A3aHIi 3 yNpaBAiHHAM KaniTasiom BiaAnoBiaHO A0 cneundikm AianbHOCTI
NiANPUEMCTB, WO A03BOJIUTL PO3P0bUTU Ta peanidyBat edeKTUBHY cTpaTterito ¢iHaHCyBaHHA
BMPOOHMYOI Ta oOnepauiHoi  AiAnbHOCTI, UeHTpasbHe Micle B KM nocigae npobiaema
edeKTMBHOrO  ynpaBniHHA  GOPMYBaHHAM Ta  BMKOPUCTAHHAM  Kanitany. OCHOBHMMM
3arabHONPUMHATUMU KPUTEPIAMKU ONTUMI3aLIi CTPYKTYPW Kanitany nNianpueEMCTB €: MOAITUKA
diHaHCcyBaHHA Kanitany, BapTiCTb NiANPUEMCTBA, BAPTICTb aKLin NiANPUEMCTBA, CEpeHbO3BaXKEHA
BAPTICTb Kanitany, PW3MKK, NOB’A3aHI i3 CE30HHICTIO HAKOMWYEeHHA pPecypciB, TeHAeHLii
CMOXMBaAHHA TOTOBOI MPOAYKLUii Ta NPOrHo3oBaHa peHTabesnbHicTb. [MoniTnKa ¢iHaHCyBaHHS
KaniTany nos’s3aHa 3 cMCTeMOO GiHAaHCYBaHHA NiANPUEMCTBA Ta HAaNPAMKaMK iX BKAaAAHHS, AKY
33 KAAaCMYHMM NigXoAoM noainaTb Ha ¢diHaHcyBaHHA OBOPOTHUX aKTUBIB Ta HEODOPOTHMX
aKTMBIB, AKi, B CBOIO 4Yepry, nMos’A3ytoTb 3 (iHAHCOBUMK PilLEHHAMU KOPOTKOCTPOKOBOrO Ta
[OBroCTPOKOBOro xapakTepy. Mpn upomy Uini NoniTMk GiHaHCcyBaHHA 060POTHNX Ta HEODOPOTHUX
aKTMBIB MOXYTb CMiBNaAaTH, I'PYHTYIOYMCb Ha oNTMMI3aLii 06’emy Ta cknagy diHaHCOBUX AxKepen
dopmyBaHHA aKTMBIB 3 NO3uMLii 3abe3neyeHHA ePEeKTUBHOIO BUKOPUCTAHHA BAACHOMO KaniTany Ta
[OCTaTHbOI  iHAaHCOBOI CTIMKOCTI MignpuemcTsa. [lpoTe, NOAITUKY iHaHCYBaHHA KamiTany
NiANPUEMCTB HeobXigHO po3rnagaTM He AuWe B po3pi3i ynpasfiHHA 0OOpPOTHMMM Ta
HEeobOPOTHMMM aKTMBAMM, @ M 3 TOYKM 30Ppy MPOrHO3yBaHHA NoTpebu obcAry A0AATKOBOroO
KaniTany 3 ypaxyBaHHAM 30BHILHIX YMHHMKIB, WO BNANBAIOTL MOro $OpMyBaHHA Ta BUKOPUCTAHHA
(iHdnAaUia, MOKAMBOrO 36iMblUEHHA BiACOTKIB 38 KOPUCTYBAHHSA KpeauTamu) Ta cneundidyHmx, wo
NoB’A3aHi 3 xapakTepom BUPOOHMYOI AiANBHOCTI NiANPUEMCTB, TPMBANICTIO BUPOOHUYOrO UMKAY Ta
iH., WO [A03BO/NTb CAPOrHO3yBaTW 3MiHM OCHOBHMUX [MOKa3HWKIB BUMKOPUCTAHHA Kanitany
nignpuemcrsamn. CTPyKTypa KaniTany nepebyBae y TICHOMYy B3aEMO3B'A3Ky 3 BapTICTIO
NigNPUEMCTBA, A0 YMHHMKIB GOPMYyBaHHA AKOI BiAHOCATb: TEMMM 3POCTaHHA, PeHTabenbHiCTb
peanisalii, CTaBKM OoNoAaTKyBaHHA NPUOYTKY, iHBECTULi B HOBI HEODIroBi aKTMBK, iHBECTULi B
0biroBi aKTMBM, CTAaBKM OMNOAATKYBAHHA, 3pOCTaHHA 0b6iry Ta 34iMCHeHWX nignpUEMCTBOM
iHBECTULN, PUHKOBI YMOBM (piBeHb Ta TUMN KOHKYPEHL,i, MaKpOEKOHOMIYHEe cepenoBULLE, HOBI
KOHKYPEHTU, IHTEHCUBHICTb HOBOBBELEHb, BN/IMBOBICTb CNOMXMBAYa, BN/AMBOBICTb NOCTa4aIbHUKA,
NPOMMCIOBA MOJMITUKA AepsKaBK) Ta BHYTPIWHI YNHHUKM (pO3p0obaeHHA HOBUX BMUAIB NPOAYKLLT,
PO3BUTOK (BAOCKOHANEHHA) BUAIB MPOAYKLi, AKi BUrOTOBASIOTLCA, 3aKyMiBAA Ta MOCTavyaHHS,
BMPOOHMLTBO. POpMYBaHHA KOHLEMNLIT OUiHKM 1 yNpaBAiHHA BapTiCTIO NiANPUEMCTBA Y NPOLLECI
diHAaHCOBOI pecTpykTypu3alii noBuMHHe 0a3yBaTMCA Ha OLUHLUI MOMAMBOCTI NiANPUEMCTBA
reHepyBaTth binblue UiHHOCTEN ANA CNOMXMBAYIB | 3HAYHO edeKTMBHILLE, HiXK KOHKYPEHTU. Takum
YMHOM, LIHHICTb PEeCcTPYKTYpPM30BaAHOro NiANPUEMCTBA MOKA3YE HE Ti/IbKM PiHAHCOBI EKOHOMIYHI
MOKa3HMKM YHKLIOHYBAHHA, @ W XapaKTepu3ye PO/b Yy COLiaNIbHO-EKOHOMIYHOMY PO3BUTKY
[eprKaBK, CycninbCTBa y UinomMy. BapTicTb KaniTany 3 TOYKM 30pYy MiHIMI3aLii MOro BapTOCTI
0bymMoBtOE HEOBXiIAHICTL AOCAIAKEHHA NiAXOAIB A0 BAPTICHOro BMMIPY Kanitany, o A03BOANTb
BMPILIUTM NUTAHHA iIHPOPMaLLiMHOro 3abe3nedyeHHs WoA0 GOPMYBAHHSA | BUKOPUCTAHHA KaniTany
NiANPUEMCTBA A1A [AOCTOBIPHOCTI BM3HAYeHHs @iHAaHCOBOro pesynbTaTy GyHKLIOHYBAHHSA
nianpuemcTaa. OCHOBY TPAAMLIMHOT KOHLENLIT CTPYKTYPU KaniTany CKAafae TBEPAKEHHS MPO MOTo
MOXK/IMBY ONTUMI3ALLIIO LWAAXOM BpaxyBaHHA BAPTOCTI OKPEMMX MOro CKNaA0BUX YacTuH. MNpuyomy
BAPTICTb BNACHOIO KaniTasy € 3aBXAM BULLOK 3a BAPTiCTb MO3MYEHOrO, BPAXOBYOUYM PUMNK MOrO
BMKOPWUCTAHHA, Ta BM3HAYAETbCA PiBHEM GIHAHCOBMX pe3ynbTaTiB  AiANbHOCTI  cyb’eKTa
rocnoaaptoBaHHA 3a nonepeaHin nepiog. OnTUMmi3auia CTPYKTYPU KaniTany 3a KpUTepiem
PI3HUX YyMOB iX GOPMyBaHHA, 0OCNYroByBaHHA Ta 34iMCHEHHA GaraToBapiaHTHWX PO3pPaxyHKiB
cepeaHbO3BaXKeHO! BapTOCTI KaniTany i, TAaKUM YMHOM, MOLUYKY Hanbinbll peanbHOi PUHKOBOI
BapToCTi nignpunemcTea. OUiHKa BapTOCTi 3a/1y4€HOr0 Kanitaay Mae psg, ocobamsocTel, a came:
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- 3a/y4eHHA A0AATKOBOro KaniTasy 3aBMAWM CYyNpPOBOAMKYETbCA 3BiNblUEHHAM BUXIAHWUX
rPOLIOBMX MOTOKIB Ha nianpuemcTsi. Le 36inblieHHA nos’A3aHe 3i cniaTtol MNPOLEHTIB 3a
obcnyroByBaHHS NO3MKOBOTO KaniTay i 3 noraleHHAM ocHOBHOro 6opry. Kpim Toro, Le nos’a3aHo
3 KPeAUTHUM i MPOLLEHTHUM PU3NKOM;

- BAPTiCTb MO3MKOBOrO KaniTa/y nos’A3aHa 3 OLHKOI KPeaMTOCNPOMOMKHOCTI No3MyasibHMKa
3 OOKy OaHKy. YMm BUMLLA KPeaMTOCMPOMOXKHICTb MiANPUMEMCTBA 3@ OLIHKOK Kpeautopa, TUM
HMXK4Ya BapTICTb 3a/7y4eHOro Kanitany, OCKI/IbKM KpeauT nig, MiHIManbHy MPOLEHTHY CTaBKy
HaAa€ETbCA TiIIbKM NEPLIOKIACHUM NO3MYaNbHUKAM;

- ypaxyBaHHA BM/MBY CyMU, NOB’A3aHOI 3 06C/yroByBaHHAM Oopry (MPOLUEHTM 3a KpeauT),
BM/IMBAE Ha PO3MIp OMNOAATKOBAHOMO NPUOYTKY i MOAATKY Ha € BpaxyBaHHA BNANBY NPUOYTOK.

Ontumizauis  ¢diHAHCOBOI CTPYKTYpW KaniTany 3a KpuTepiem epeKkTUBHOCTI Moro
BMKOPUCTAHHA 3/iMCHIOETbCA TaKOM Ha OCHOBI METOAMKM PO3paxyHKy edeKkTy ¢iHaHCOBOro
nesBepunaKy, Axka 0a3yeTbcs Ha OOYMCNEHHI MOKa3HMKa HETTO-pe3y/abTaTy Bifg, eKkcniyaTtauii
iHBecTuuin nignpuemctea (HPEI), KM BM3HAYaETbCA AK Cyma NPMOYTKY A0 ONOAATKYBaHHA i
BiACOTKIB 3a KpeauTamm OaHKiB Ta [03BONAE OUIHWMTKM iHAHCOBMM pe3ynbTaT 3AiMCHEeHHA
onepauinHoi AianbHOCTI NignprMemcTBa 6e3 ypaxyBaHHA BMN/AMBY Ha HbOrO CTPYKTYpPM Kanitany Ta
NoAaTKOBMX MaaTexiB 3 NpubyTKy. [na po3wMpeHHA NOHATTA NPUOYTOK A0 cnaati NoaaTKiB i
BiZICOTKIB MiZ Yac AOCAIAXKEHHA KOMOOHEHTIB, AKI CAi4 BKAKYNTM A0 PO3PaXyHKY HETTO-pe3ynbTaTy
Big, ekcnayaTau,i iHBecTMLiM (OKpiM BUTPAT Ha 3a1y4eHHA GiHaHCOBUX KPeauTiB, BUTPAT i HENPAMOro
NOXOAy Bifl KPeAMTOPCbKOI 3abOProBaHOCTI TOBAPHOIO XapaKTepy), BKAKOYAKOTbCA BUTPATU  Ha
OopeHay maliHa.

BuUCHOBKM. DiHAaHCOBM acnekT PecTPyKTypu3auii Kanitany nignpuEMCTB  NOAAraE vy
BMKOPWUCTAHHI PI3HOMaHITHUX METOAiB Ta IHCTPYMEHTIB WOoA0 MiABULLEHHA edeKTUBHOCTI
dopMyBaHHA Ta BMKOPMUCTAHHA BAACHOrNO KaniTany Ta OTPUMAHHA ONTUMANbHMX YMOBM
3a/ly4eHHA MO3MKOBOro Kanitany, 30Kpema, npu peanisauji B3aEMOBIAHOCKUH i3 HaHKOM Ta
iHWWMM KpeauTopamMn 3 MeTO YHUKHEHHA abo MiHimi3aLil noTpebun y 40 AaTKOBOMY KaniTani.
BapTo 3acTtocyBaTM anropuTm npoBeAeHHA  GiHAHCOBOI  pecTpyKTypu3auii  Kanitany
NiANPUEMCTB.  BiACyTHICTb  KOMMNAEKCHOro  migxody A0  BW3HAYeHHA  ONTUMabHOro
CMiBBIAHOWEHHA MiX¥ BNACHUM i 3a1y4EeHMM KaniTa/ioM CTAa€ Ha MNepelkodi A0 NPUNHATTSA
ePeKTUBHUX YMNPaBAIHCbKMX pilleHb WOA0 adanTtauii  NigNPMEMCTB A0 AMHAMIYHUX YMOB
PUHKOBOrO cepeaoBULLA B acneKTi GiHaHCOBOT pecTpyKTypu3auii kanitany.
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Abstract

The article discusses the macroeconomic stabilization policy implemented in Georgia in the late
1990s, privatization methods, problems, the 1998 financial crisis and its impact. The economic
situation in the mid-1990s and the situation at the end of the 1990s are compared, and a forecast
for the future is made.
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Georgiais situated in the middle of the Euro — Asian Corridor, the factor being a major favorable
pre — condition for its economic progress and its integration into an international economic
system.

However, the transportation and communication services in Georgia today are significantly
below the accepted standards.

There are two trade sea — ports in Georgia: Poti and Batumi, with the loads designed for the
entire Caucasus and Central Asia being shipped in and out. These two seas — ports will have to be
upgraded to meet the international standards.

Two international rail — lines also run through Georgia: one a traditional route towards Russia
and the other —from the capital Thilisi towards the South — East.

The Georgian railways, along with the other means of transportation, will have to be repaired
and updated. An international oil pipe — line and the Silk Road enlargement prospects are of a
foremost importance.

Quite a few international organizations have got involved in Georgia since 1991, with their chief
goals being bringing the country out of the economic crisis and its engagement in the international
economic relationships. Among those the IMF, The World Bank, The Technical Assistance Agency,
the UN agencies etc. are the most significant.

A keen interest paid to Georgia by the countries, such as the USA, Turkey, Germany and the UN
is also noteworthy.

In June, 1996 Georgia had applied for a WTO membership. The necessary legislation involving
the Civil, Taxation and Customs, Maritime and Aviation Codes, along with the Law on Privatization
had been adopted ever since. An open trade regime and equal tariff — rates had been established.
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These and other steps led to Georgia's WTO membership in 1999 making a development of market
economy mechanisms and an access to international markets more possible than ever.

The Country's Potential Incomes and a Social Area.

The 1°t stage of a macroeconomic stabilization program had been carried out in Georgia. The
incomes of 1995 — 1999 were 5 times as much as earlier —from 15 up to 75 Lari, but a devaluation
of Lari makes the growth look modest to the extent of an insignificance.

The State program envisaged an average monthly wage of 200 — 230 Lari — a challenge hardly
met between 2000 — 2003. The government had pledged to maintain the National Currency at its
present level and to turn it into a strong and a trustworthy one.

The collapse of the 90's made care about the future generation and a security of the elderly
practically impossible. An entire social system and its leverages had been disrupted. Situation was
unfavorable enough, albeit, a much better one than in 1993. Low wages and a social assistance,
however, could hardly meet physiological requirements. The debts of the years past and delayed
pensions formed an acute problem. A robust social system was incredible without a budget
income increase and its completion calling for efficient payments and Customs services. A budget
income success of the latter Services had to do with a business and an overall economic
development of the country, as well as solvency of the enterprises and a corruption — combat.

It should be said also that the government program involving the country's economic prospects,
provided for tripling an old age pension and a free school education as the ultimate goals of the
reform carried out at that time.

Employment

An alarming unemployment and a job shortage were one of Georgia's most acute problems.
The best way it could be tackled with was a medium and a small private business development
and a foreign investment attraction.

Since 1995 up to 1999 over 48000 LTD and joint — stock companies had been set up, with
638,000 people employed therein.

1,248 NGO's, with an approximately 40,000 staff were functioned in Georgia in 1999. Over
350,000 households were going to be given private lots as a result of a land privatization underway
now. The employment numbers between 1995 — 1999 went up from 1.7 min. up to 2.4 min (The
Georgian Statistics Department, the 1999 government account).

An electricity shortage remained a formidable problem. A halt of a natural gas supply in the
early 90's left the population in cold and darkness. The energy crisis was one of Georgia's huge
problems. An absence of minimal living conditions at the end of the 20™ century created an
unendurable psychological atmosphere. Positive indications were detectable, though, the
"TELASI" privatization and a certain order brought into the electricity system had shortened the
blackouts, a gas — supply had resumed in many regions, that holding promised of a halt to a
deforestation of the country. A round —the —clock electricity supply and a gasification of the towns
had been held out as a short — term prospect. The hope was generated by the privatization of the
energy producing facilities, an involvement of foreign capital and a general improvement of the
situation inside the country.

Transportation

A civil war and a general tumult brought the Georgian transportation routes and an
infrastructure into a virtual devastation. Georgia, meanwhile, is a transit country, with the roads
being vital for its welfare. There was a time when the roads were not repaired at all.

The international routes have been restored recently, and many new sectors have become
operational. A natural road communication program has been drawn up and many central roads
and bridges were being restored, with a renovation of local roads necessary in the immediate
future. A more comfortable environment is likely to give an impetus to the business development,



«Modern Scientific Method» (June 12-13, 2025). Vienna, Austria

enhance passenger trafficking and be conducive to a formation of a well-shaped — out road
infrastructure and a tourism industry.

The roads in Georgia are still in rather a bad shape, though. The wages of those employed in
the field are small enough. A shadow economy involvement is significant, with these factors
placing obstacles on the way to a successful consummation of the reform, since a macro —
economic development and a stable economic environment are inseparable from a satisfaction of
popular requirements.

Fiscal Policies

Fiscal policies of the Georgian government in 90-s was stringent enough, that accounting for a
budget deficit cut to the 4,5% of GDP. Budget deficit in 1996 diminished to 2,3% reflected in the
1999 draft budget. The diminution had resulted from a halt of subsidies into gas and bread and
staff cuts in the budget —financed areas. A tax base broadened and a tax administration improved.
Tax collection shortcomings remain evident, though. A tax — evasion emerged clearly in 1998,
resulting in a sequester of the 1998 budget. A 200 miIn. Lari internal debt in 1998 placed an extra
burden upon the 1999 budget.

According to the 1999 forecast, an economic growth was to carry on, that allowing an
employment of extra 85000 to 170000 people. An official unemployment rate was low enough,
that being an indicator of an inefficient employment market. More accurate employment numbers
were hardly available, because of a substantial (45% GDP) shadow economy involvement. The
same factor complicates a tax — collection and an economy growth prognosis.

A meager budget — income posed a grave threat to a number of branches and the vulnerable
social groups. Wage and pension delays were a regular occurrence. Education and healthcare were
insufficiently financed. Although the 1999 budget was 3.5 times larger than the 1995 one, it still
remained modest enough. The situation called for the state regulations that, incidentally, had
been resorted to:

— excise stamps had been introduced for the sake of an import — control. As against 1998,
when an excise — tax brought 100,000 Lari per month, in 1999 the amount went up to
approximately 9 min. Lari;

— atougher Customs control, a cut — off of smuggling channels and an international control
over the Georgian Customs hold promise of a 50% Customs —income increased in 2000;

— a tax control became more stringent. A shadow economy part that in 1995 equaled 80%,
had curbed by half;

International experts suggested that if carried out consistently, the foregoing measures might

bring about double as much budget income.

Basic Economic Indicators

1996 1997 | 1998 forecast | 1999 forecast
a nominal GDP (mln. Lari) 5300 6431 | 7750 8374
an actual GDP (min.Lari) 5788 6431 | 7123 7859
an actual GDP of (last year’s %) 11.0 11.1 10.8 10.3
a consumer price index (last year's | 13.8 7.3 6.5 5.5
% an end of the period)
a current account balance net of | 481.8 - -905.7 -996.9
the official transfers (min Lari) 869.6
a current account deficit net of the | 9.1 3.5 11.7 11.9
official transfers
a nominal exchange - rate| 1.27 1.30 1.33 1.36
(Lari/USD)
the number of the unemployed 11.6(IV quarter) | 10.4 | 8.5-8.8 7.6-8.1

Source: Chief Directions of the Georgian 1999 Budget
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Due to the idea of Government, a larger — scale privatization in 1999 could result in a larger
private sector contribution into the country's economy. A revitalization of the agricultural sector
being evident enough, a replacement of the imported food — products with the local ones could
be anticipated.

A global crisis of 1998, especially its impact on Russia, made a negative impact upon direct
foreign investments into Georgia. It should be marked also, that a share of the foreign Legal entity
persons in the Georgian Treasury Bills was 10% in 1999, as against 30% in 1998.

An attraction of customers to the Georgian government security market and a compensation
of risk by the banks formed a chief precondition of higher interest rates in Georgia. The Georgian
government intends to carry on with its stringent monetary policy.

Idea was, that budget should become a distinctly investment one, that implying channeling
both local and external finances into the vitally important branches.

Production and Agriculture

Quite a few enterprises were at a standstill. A lot of branches and an expensive machinery were
unexploded. The Georgian market had been inundated by a cheap low — quality imported produce
and not ready for a competition. The situation was gradually improving, though. The liberal
economic reforms had put a lot of enterprises back into action, the biggest ones an aircraft factory,
a manganese plant in the town of Chiatura, the factory of Ferro — alloys in the town of Zestaphoni,
a chemical plant in Rustavi, the aircraft and machinery factories in Kutaisi, a Space Technology
Institute with its unique space aerials — among those.

As against the other former Soviet Republics, Georgia made an unprecedented step by
proclaiming a private ownership on land and 186,000 perennial plants had been given free to
about a million households.

The results were at hand — a growing interest to Georgia's agricultural produce. A high — quality
produce and an adulteration — combat was at the top of the agenda.

In 1995 a private farmer used to sell a 1 kg of grapes at merely 0.10 to 0.15 Lari, while in 1999
the price ranged between 0.6 Lari and 1.2 Lari.

30 min. Lari had been invested into the wine — cultivation. The Tea — cultivation has survived
through the state investments amounting to 3 min —in 1998 and 5 min —in 1999. An overall state
and private investment into the tea industry has amounted to 40 min. Lari.

The Georgian wine and tea have once again found an access to international markets. A lot of
new brands of the Georgian products meeting international standards had been produced. Local
production called for Support to reduce Georgia's dependence upon import.

Conclusion

Based on analysis of socio —economic situation in Georgia of late 90-s, in my view the successful

macro — economic policy during that time was based on the following issues:

1. Georgia's economic advance and an application of modern macro — economic regulation
leverages was hardly attainable without an elimination of the red tape and corruption in
Tax and Tariff collection, which remained below the mark, budget policies and management
were inefficient enough, that resulted in the external and internal debts mounting from
year to year, fluctuations of the Lari exchange — rates and an overall economic misbalance.
The settlement of the problem called for a political determination on part of those in charge
of the field and, also, a close observance of the corresponding legal provisions.

2. An economic policy pursued in Georgia looked like an economic management in a chaotic
environment because of an inconsistency inherent to it. Not a single economic economy
recovery conception had been carried out properly, with the outcome. Understandingly,
being bad, indeed. Deviations from a selected course and its replacement of a radically
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different one in line with short —term requirements, were frequent enough. These tactics,
meanwhile, generated an instability and an economic vulnerability.

3. Another decision at that time promptly involved the kind of market economy that might be
most appropriate to Georgia and finding the leverages of protection of the local market. It's
significant that Georgia had become a WTO member — state, with an abolition of the
protection leverages and a creation of a single free trade system being a World Trade
Organization goal. The latter, meanwhile, is in the interests of the well — developed market
economy countries. The Georgian economy, however, could not and cannot possibly
compete with those, that, understandingly, opening up bleak prospects of a kind of "a
political hostage".

4. Georgia's higher regional profile calls for an enlargement of its economic potential to
safeguard its external economic safety. To this end, a thorough consideration of the
country's economic safety conception was and will be necessary. An analysis of the
conception that, incidentally, had been drawn up by the Georgian economic experts would
make it possible to protect the country's internal and external economic interests.

5. An impact made by an overwhelming and a lasting economic crisis upon the national
mentality will have to be assessed, with a focus to be placed upon such aspects as a
psychological reflection of the situation and a likely reaction to the results thereof. An
absence of the research complicates an implementation of the macro — economic policies
and even a planning thereof.

6. A shortage of a qualified staff and a virtual absence of the management leverages formed
an acute problem. Mergers and break — ups of the ministries and other ruling bodies are
frequent enough, as well as the leadership changes thereof. No tradition has formed where
the regional or state economic policies are concerned, i.e. every next leader attempt to
launch a course different from the one his predecessor one.

7. Given the circumstances, it should be said that Georgia's monetary and credit policies give
but a slight impetus to an economic recovery. Impressive results however, have been
achieved in the areas, such as an inflation regulation or a stability of the national currency
Lari. It should be said, though, that stringent monetary and credit policies do not fit a
revitalization of the country's production potential, that having resulted in a striking
dissonance — the chief factor of the economic crisis and a current economic stagnation —
the monetary credit policies pursued in Georgia have failed to turn into a financial indicator,
as made evident by a limited circulation area of Lari and, subsequently, a foreign currency
domination at Georgia's internal currency market. The fluctuations of Lari exchange —rates
per month or per year make it clear that the Georgian economy of today has many of the
features inherent to the so — called "seasonal economy". The situation is further aggravated
by the National Bank, that prefers to keep a low profile where a rectification of the national
currency dynamics is concerned. The result of the above — mentioned National Bank
impassivity is alternative devaluation and revaluation of Lari. These are the factors
hampering a recovery of the Georgian economy. More realistic currency policies are
necessary, as well as an enlargement of Lari circulation area and a close attention to the
export —related branches.

8. Georgia's recreational resources, unique as they are, remain mostly latent. Given the fact
of Georgia's modest natural resources and an economic potential, the service and tourism
industries will have to be developed, all the more so, that the country has significant
geographic and a transit position. To this end, a formation of a state tourism, transportation
and service program is necessary, as well as a creation an investment encouraging
environment and a simple taxation regime.
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Social protection is in particularly poor shape, with pensions and a social assistance being
merely symbolic. Thus, radical changes are absolutely indispensable. Delayed payments of
the social assistance and pensions provide an accurate reflection of a vulnerability of the
country's economic policies, as well as of the regulation factors that cannot possibly be
evaluated as sound enough. What is necessary is targeted, and not an overwhelming social
policy involving an accurate definition of a socially vulnerable social groups and their
ranking. Apart from this, quite a few mediator links will have to be phased out and be
replaced by a single, uncomplicated on the one hand, social assistance pattern, that will
narrow down bureaucracy and, on the other, increase an amount of the social assistance.
A poor shape of the country's industrial potential has been resulted from an inherited
stagnation of the Soviet industrial potential and the disrupted economic links. Dispute the
changes taking place over the last decade, Georgia's industrial potential has not been
restored as yet. The situation in the country's energy sector is grave indeed. A recovery of
the field should be achieved through large investments, a replacement of an old — style
managerial staff and a realistic assessment of the market. Oil and gas shipments via Georgia,
along with its own oil resources form a solid ground for overcoming the energy crisis, so
much so, that the country may turn into an exporter instead of its present importer status.
It may happen that owing to Georgia's geographic position, its energy assignment function
within a regional context, will grow.

The Georgian agriculture is significant for its rather speedy and a less costly recovery from
the stagnation. A consistent policy will be necessary, though, for a protection of a local
produce interests both inside and outside the country.

Georgia should have a standing body for an establishment of an economic collaboration
and a protection of the country's interests within the system of an overall economic
equilibrium and a global balance. The body should involve some of the prominent public
and business figures. these is an economic council functioning at the Presidential Office,
but its power and responsibilities will have to be made more viable for its turning into a
body defining the country's economic strategies and priorities. A scarcity of the measures
thereby is noticeable enough.

A severe economic crisis and an increasing budget deficit have made subsidizing
unprofitable enterprises virtually impossible. It may be said that the market economy has
played a positive part. Meanwhile, a withdrawal of a financial support has led to the labor
cuts in those enterprises, that adding up to the social burden of the budget. A creation of
new jobs and an employment of the country's labor force is a precondition of a macro —
economic success. Two problems are involved here: operational enterprises and a shortage
of finances. These two can possibly be solved through foreign investments, a business-
friendly environment and a simplified legislation.

The 1999 budget did not envisage investment resources, this being the reason behind
Georgia's backwardness as to not merely Europe's industrial democracies but to the
countries, such as Latvia, Lithuania, Estonia or Slovakia.
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Estonia Latvia |Lithuania| Slovakia | Georgia
Thousand USD
Macroeconomic indicators
GNP 1998 5,200 6,400 | 10,700 | 20,200 3,676
(mlIn. USD) 1999 5,210 6,410 | 10,710 | 20,220 3,643
The GNP growth 1998 4.0% 3.6% 5.1% 4.4% 2.9%
% 1999 0.5% 1.0% 0.5% 1.5% 2.4%
a Trade Balance 1998 | (1,503) (1,247) | (2,084) | (2,301) | (1,184)
(mlIn. USD) 1999 (560) (445) (875) (670) (274.60)
per capita GNP 1998 3,447 2,560 2,892 3,741 694
the international currency 1998 700 1,100 1,200 2,800 124
reserves
(mln. USD)
INFLATION 1998 | 10.6% 4.7% 5.1% 6.8% 10.7%
1999 4.4% 2.0% 2.0% 9.0% 6.5%
the bank sector
the bank assets (mln. USD) 1998| 2,553 2,010 2,581 | 12,779 243
(according to 10 largest banks)
the bank capital (mlIn. USD) 1998 463 176 321 347 55
credit investments of the banks |1998 1,415 917 1,151 5,656 124
1999
the per capita credit assets. 1998 1,702 804 698 2,366 46
1999
Population (min people) 1999 1.5 2.5 3.7 5.4 5.3

(Source: "The Eastern European Countries Economy 1998, 1999", own calculations)
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Abstract

In this article was presented the first signs of investment attractiveness of Georgia, based on
economic reforms and currency stabilization. At the same time, high interest rate and lack of
funding was the most challenging problems as of 1998. It is sown the progress in economy, culture,
science and international relations.

Keywords: Stabilization program, economic reforms, investment opportunities, credit rate, foreign
investments.

Successful implementation of economic reforms in Georgia created the founding principle for
the future step — Investment opportunists. Due to the lack of own investment resources, it was
clear that stimulation of foreign investments was the key to succeed in that field. The factors
conducive to foreign investments into a country are as follows:

1. a political and an economic stability in and around it;

2. aninvestment — conducive legislation;

3. knowledgeability in modern business — making methods and entrepreneurial skills;
4. natural resources of a country;

5. high —level banking and service industries.

A world — wide competition targeted at an investment attraction is another significant factor.
An economic policy pursued in Georgia can be assessed as "stringent fiscal policies" making a
strong impact upon an interest rate growth, given the low incomes of the population and the
National Bank reserve demands. A limited foreign capital, an unstable situation in the region, non-
operational exchange instruments and the Stock Exchange, underdeveloped leading branches and
their halt add up to the complexity of the situation.

A credit interest — rate level in Georgia, as in other countries, had been determined by many

factors. Chief of those is:
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— the economic, monetary and credit policies of the country;

— the National Bank loan provision requirements (reserve standards and terms);

— an amount of credit resources at the country's money market and a demand curve thereof;
— arisk—factor and a profitability of individual businesses and branches;

— aninterest rate formed at the Stock Exchange;

— acredit resource — rate formed in and around the country;

— a population income level;

— aforeign capital influx.

As a result of the foregoing parameters, a credit interest rate in Georgia was high enough —
ranging between 30% to 36% USD annually. Although, in case of financing major and relatively
low — risk projects, it went down to 24% USD annually.

An environment in and around Georgia, a recently achieved stability, legal bills and the reform,
the first — stage business, entrepreneurial and service development - these were the factors
accounting for meager foreign investments into the country's economy.

Since 1994 to 1998, a stabilization program had been implemented in Georgia. The program
aims at:

a reduction of budget deficit;

a formation of a monetary credit system;

a liquidation and a reform of the subsidized enterprises;

an introduction of a modern taxation and bank supervision system;
an abolition of a state supervision system;

a liberalization of trade and exchange rates.

The foregoing guidelines had been taken on board, the reform ensued, giving an impetus to
business development in Georgia.

Direct foreign investments into Georgia that in 1996 amounted to 54 min. USD, had built up
and in 1997 equaled 189 min. USD. Two — thirds thereof had been placed into the areas, such as
gas and oil exploitation, banking, agriculture, telecommunications and electricity. Among the
biggest investors were the UK, Turkey, Russia and the USA.

An overall number of foreign investments and credits in this country was over 2.5 billion USD.
Nevertheless, a genuine investment boom had not started for:

— an oil pipe — line project had been implemented, an oil — terminal in Supsa, unique of its
kind, had been set up, those allowing Georgia to advance as an economic entity on its own
right. A major Silk Road project was being launched. By adopting "A silk Road" bill, the US
Senate had confirmed the West's strategic interests in Georgia;

— Georgia's unique scholarly potential ought to be taken into account, since it was going to
be a powerful investor attraction into Georgia;

— astable and an investment —friendly environment was absolutely indispensable, along with
Georgia's international and regional image — also a significant factor in an investment -
related decision — making process.

SNCIFSN S

Culture and Science

A severe economic crisis and a tumultuous situation inside the country had brought the
Georgian culture, its national values and a scholarly potential to the brink of a devastation.

Despite all the difficulties, however, not a single theatre or a museum had closed down. On the
contrary, some new ones had opened. Nearly 200 opening nights had taken place, over 300
exhibitions had been arranged, 13 monuments had been set up etc.
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The Unigueness of Georgia and a Prognosis of 90-s

The developments of 1994-1998 vyears testified to Georgia's uniqueness. A severe food —
shortage a disastrous law — and — order situation, war, freezing temperatures, bread — lines,
devaluated coupons, a devastated production and agriculture. The problems were still acute
enough, but an advance was striking, too.

Georgia was a European Council member — state, its borders were patrolled by the Georgian
border’s troops, a large scale gangsterism had been eliminated. Formidable international projects
had been implemented, with the oil pipe — line and the oil —terminal in Supsa played a major part
in Georgia's coming through into the open. The country's Constitution was in effect.

There was no doubt that Georgia was a state proper, with solid grounds had been laid for a
further economic progress, with the indications thereof being unmistakable.

Georgia was a country of paradoxes, for no other country with unsettled conflicts, not quite
clear economic order prospects and directions, with quite a few monopoly enterprises had so far
managed to make such a stride towards market economy. It was challenge to all the macro —
economic standards that had roused plenty of the donor organizations' attention.

A structure of the Georgian budget and stringent monetary policies, meanwhile, kept the wages
low, with the bulk of the expenditure went into the defense and law — and — order bodies.

Low wages give a green light to a large — scale corruption, particularly so, among the public
servants. The situation could be improved by public management cuts and larger wages. A
contrary trend was bound to bring all the achievements to nothing.

A reserve of a budget —income growth was formidable enough, for its indicator (3 to 5% of the
GNP) was one of the lowest in the world. It means that the country could have a larger budget.
But the present circumstances ought to be kept in mind — a bigger part of the labor force was
either unemployed or getting merely symbolic wages. It, however, did not imply higher taxes or a
reduction of the number of those working in enterprises, for those were few enough.

A creation of new jobs, a development of a small and a medium — sized business was to bring
about a breakthrough.

The Georgian science was now in a near — devastation. A low — level education resulted in a
scarcity of experts and a brain outflow abroad, with an eventual outcome — a major blow to the
country's potential looming clearly. The Georgian science had found itself in a particularly
unpromising situation. It can be said even that in some fields, such as Hi — Tec, heavy industry and
the science — related branches Georgia had already fallen behind, leaving room for a mere import
of ready — made products and materials to throw a glance at the accomplishments in the rest of
the world.

The positive changes in education were worth mentioning, through: new business and
entrepreneurial methods had been introduced, a modern managerial instruction was underway,
with quite a few manager trainings, seminars and re — qualification courses had been arranged.

A significant number of a younger generation Georgians were on probation at some of the
prestigious universities and scholarly centers abroad.

As no priorities had been set out in the regions, a research into the Georgian provinces and
individual sectors as to the step to be made in that direction was a free economic zone, with its
affect being promising enough.

Georgia's natural and geographic position was another favorable factor, for the country was
the gateway between Asia and Europe and was situated in the region possessing a necessary
potential for the country's joining the front — runners.

A stability achieved in and around Georgia was unlikely to make a significant impact upon the
macro — economic processes underway in the Caucasus. What was necessary is close economic
associations of the Caucasian countries to result in a higher international profile of the region.
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Owing to the foregoing and other factors, Georgia as of 1998/1999 could not merely overcome
the crisis but achieve a speedy build — up of its potential as well.

Georgia and The World Community

For all its problems and difficulties, Georgia was already a member of a single European family.
The western democratic values appealed to the Georgian mentality. But for the Georgians long —
standing strive for Europe, a western — style court reform was not yet possible. The court reform
and up —to — date legal bills, such as the new Civil Law, Administrative and Penalties Codes had all
been the accomplishments of that period.

It was clear that Georgia's territorial integrity and a restoration of control over its entire
territory could not possibly be achieved without close ties with the West. A restoration of the
country's territorial integrity called for well — equipped and well — trained armed forces. The US
government had assigned 100 mIn. USD for an upgrading and a re-equipment of the Georgian
army. Regardless of all the problems, a withdrawal of a foreign military contingent was underway,
that serving as a formidable pre — condition of the country's genuine sovereignty.

A well — developed economy and a strong army, understandingly formed a guarantee of
Georgia's territorial integrity. These all involved a maintenance and an advance of the strategic
course targeted at Europe and an integration into the Euro — Atlantic area.

Georgia already had been a CE member — state, that creating prospects of it joining the world's
most advanced elite organization — The European Union.
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Introduction

Since decades, the definition of luxury has been prominently changed its definition for a number
of reasons counting diverseness, complexity, status and rapid and constant evolvement of luxury
brands. Given the subjective nature of the term and etymological point of view, the word luxury
comes from the Latin “luxus”, which means “overabundance, excess in the way of life". Luxury
was first only subjected for the monarchy and aristocracy and revolved around lavish parties,
golden plates, big mansions, caviar, champagne and servants. The first notions of luxury began
with French monarchy living lavish lives of luxury, which set standards for luxury, being reserved
only to a selected few. In our current age and daily life luxury is a term, which can mean differently
to different individuals based on their status, taste and preferences. It is, as a completely
superfluous, based on the attainment of desires and is not considered a need to our daily life.
Luxury is more a psychological need to fill our satisfaction and inferiority. “Luxury is about pleasure
and satisfaction of the senses” (Okonkwo, 2010). Setting the definition of the term is the
responsibility of brands and consumers, considering the heritage, legacy and history of the brands.
As the consumption of luxury is rapidly changing, the trendsetters are having challenges to play
on consumers taste and demand. The biggest conglomerate LVMH (Louis Vuitton and Moét
Hennessy) operating in 5 different sectors within 75 Maisons, in 2021 with a valuation of $329
billion became the most valuable company in Europe.

The aim of this research is to analyze the evolutionary context of the luxury sector and investigate
what the primary strategies are underlying the exponential growth of luxury brands registered
until 2021. The analysis of LVMH Group’s history and strategic choices aims to highlight differences
and similarities in the management of the brands and identify those actions that have allowed the
brands to differentiate and reinvent themselves. Moreover, it will show how the heritage of these
brands has been influencing for the development of the brands.

In the first part of my writing, | want to highlight the challenges and

strategic management of the group in corporate level with focus on how Bernard Arnault became
the owner of LVMH and discussing his early takeovers. Following there will be a focus on unique
operating model anchored by six pillars approach and fundamental values strategy underling in
deep in each of the pillars and values of the company. In the last part, there will be an overview of
the group’s supply chain and digitalization following the Covid 19 pandemic.

The second part of the thesis mainly focuses on how the inherited value and culture of the brands
can be transferred into business strategy. The heritage will be the main concept of the chapter,
following the art of “Savoir Faire” and it’s transmission. Additionally there will be a deep dive into
Ethics and Compliance of LVMH group.
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Chapter 1: The Group’s Strategy

1.1 Early Takeovers of Bernard Arnault

LVMH Louis Vuitton Moét Hennessy — is the world’s most valuable fashion luxury goods
conglomerate, which encompasses more than seventy maisons operating in six different sectors,
currently under control majority of the Arnault’s family. The sectors in which the group operates
are:

° Wines and Spirits

° Fashion and Leather goods

o Perfumes and Cosmetics

° Watches and Jewelry

° Selective Distribution.

° The sector defined as “others activity” is the combination of

investments on culture, art and lifestyle.

Being spanned in different sector of business, one thing has remained constant: the resolute and
even ruthless drive to bring a multitude of brands under one single roof.

In this first part, there will be a historical excursus starting from the birth of the group to subsequent
development through the acquisition of new brands in the various sectors.

1.1.1 Acquisition of Christian Dior as a Start

It all began in 1984 when Bernard Arnault, a 35-year-old real estate developer, set his eyes on the
Paris-based fashion house Christian Dior, whose parent company Boussac Saint-Fréres had filed
for bankruptcy and was looking for a buyer with portfolio including other luxury
brands.(FashionlLaw, 2021)

With no expertise in the luxury segment, he took $15 million from his family and $45 million from
French financial institution Lazard Freres to acquire

Financiére Agache, a luxury goods company. Shortly thereafter, he won the bidding war for
Boussac and spared no time in starting his quest for rapid expansion. The objective was crystal-
clear from the very beginning, as revealed by this quote: “The goal | have fixed for myself was to
make our group the leading luxury group in the world,” said Mr. Arnault, a formal, soft-spoken
executive, in his pastel gray office at Christian Dior’s headquarters. “I'd say we’re well on our way.”
Indeed, within two years he had turned the company around by laying off 9000 workers and selling
off its disposable-diaper division and most of its textile operations for $500 million.

While Arnault was bringing the newly acquired company back to profitability, Moét Chandon and
Hennessy merged with Louis Vuitton in 1987 to form LVMH. The creation of LVMH and the various
prestigious families that stood behind it is a fascinating story by itself. Suffice to say that a conflict
soon broke out between Louis Vuitton’s Henry Racamier and Moét Hennessy’s Alain Chevalier.
The four families (or better yet, clans) — the Moéts, Chandons, Hennessys and Vuittons — had
organized the merger such that they would control 51% of the new company’s stock. However,
fears of raiders had not subsisted, and the conflicting views of Chevalier and Racamier did not help
much. Chevalier, a friend of Guinness’ chairman, proposed that the British beer and spirits
colossus be allowed to increase its LVMH holdings from 3.5% to 20%. Herein comes the shrewd
Arnault, who was selected to be an ally against Guinness by a disgruntled Racamier, who suggested
that Arnault bid for 25% of LVMH’s stock. However, things did not go Racamier’s way when Arnault
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followed his investment banker’s advice and joined forces with Guinness to form a holding
company that bought 24% of LVMH’s stock. There followed an intense battle of share-buying
assaults from which the young industrialist emerged victorious over Racamier. After Chevalier and
Racamier seemed to have reached a truce, the Arnault-Guinness coalition increased their holdings
of LVMH’s shares to 43.5%. On 13 January 1989, the 40-year-old Arnault was elected chairman of
LVMH. Eventually, Arnault stripped Racamier of his power. As for how Arnault saw himself in this
battle with the old guard of industrialists, this is what he had to say: “Some people

say I’'m a wolf,” he says now. “That’s not at all true. Wolves break up companies into pieces. It was
Racamier who wanted to cut the company into pieces. | was the only one who did not want to
dismantle it.”
Following his strong potentials on his dreams and interests Arnault continued acquiring maisons
to his go growing conglomerate. He went on to conquer leading European luxury brands,
including couture-brand Givenchy (1988), French perfume, makeup and skincare giant Guerlain
(1994), French leather luxury goods brand Céline

(1996), the Italian jewelry brand Bulgari (2011), American luxury
jewelry and accessory brand Tiffany & Co. (2020) and Italian luxury label Off-White (2021),
bringing the total to 75 stellar brands

LVMH has a diverse range of brands

Source: Financial Times, (November, 2019)

1.2 Six Pillars Model
LVMH’s goal is to make sure that the growth of each of its Maisons should consider the respect
towards their identity and autonomy, making sure that all the resources they need efficient to
design, produce and market goods and services defined by excellence, the highest quality and
savoir faire. It has developed six pillars models, which stands as a solid success driving business
model for an organic growth:
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1.2.1 Decentralized Organization

LVMH adopts a decentralized organization. It means that each LVMH house operates
autonomously across functions, with most of the decisions taken by mid or low-level managers.
This model presents several advantages. First, it increases expertise. Rather than having one or
more managers to decide for 70+ brands, through decentralized organizations, LVMH ensures to
put in charge managers who have expertise in specific areas. For example, the competencies
required for managing Kenzo are different from those needed for Loro Piana since the buyers of
the two brands are entirely different. Second, it speeds up the decision-making process, essential
in a business sector where fashion and trends change every day.

1.2.2 Organic Growth

To increase its organic long-term growth, LVMH invests heavily into its Maisons to encourage
product innovation and boost creativity among the teams, using partnerships with external
companies. One of the last relevant examples is the collaboration between Louis Vuitton and
Supreme. In 2017, the companies announced the launch of unique products available only at
selected Vuitton stores. The main reason for this collaboration is that thanks to this partnership,
Louis Vuitton had the opportunity to up its “cool factor” among the young generation, which is
not only the customers of today but is, more importantly, the customers of tomorrow. This
collaboration was fundamental for Louis Vuitton because the company was losing ground among
millennial from Gucci, Balmain, and Saint Laurent. The partnership is precisely aligned with the
objective of LVMH’s organic growth strategy: to increase its long-term organic growth.

1.2.3 Vertical Integration

LVMH’s Vertical Integration deals with controlling every value chain link, from sourcing and
production facilities to selective retailing. The interview of Yves Carcelle, who had been the
chairman and CEO of LVMH'’s principal subsidiary Louis Vuitton for 22 years, provides more details
about Vertical Integration. He said that the more unique are the assets and the greater the control
is needed to exercise over the value chain to extract competitive advantage from these assets, the
more vertical integration makes sense.12

1.2.4 Creating Synergies

“Synergy” means that the combined return of two or more units together is greater than the sum
of the returns of each unit individually. In the research “Developing Luxury Brands Within Luxury
Groups - Synergies Without Dilution?”, the authors have divided and analyzed synergies into
operative, market power, financial and corporate management synergies.13 Synergies related to
resources required for production and resources associated with supporting activities are included
in operative synergies. Regarding the former synergies, they are not fully achievable in the luxury
industry since the brands want to maintain their identity and therefore integrating production
within brands is not optimal. However, LVMH can still generate synergies in this field, such as in
R&D in fragrances and purchasing leather. The latter synergies are obtained by sharing costs in
activities that are not intrinsic to the luxury product.

Market power synergies are obtained by LVMH thanks to its several leading brands within the
portfolio, which guarantees that LVMH has bargaining power over various stakeholders such as
department stores, mall managers, and advertising agencies. All luxury groups adopt financial
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synergies. In particular, each multinational has grouped the financial resources. That allows each
Mason not to negotiate for a credit line but to receive financing from the group based on budgets
and objectives. This process helps LVMH lower its financing costs since LVMH as a group is
considered less risky than each Mason within the group thanks to LVMH diversified portfolio.
Corporate management synergies are extracted by

corporate initiatives, corporate capabilities, corporate planning and control and corporate
development. For example, LVMH creates value for its Maisons thanks to specific expertise in
distribution, licensing and market intelligence.

1.2.5 Sustaining Savoir-Faire

As Mr Arnauld said, LVMH’ spirit has to be “optimistic long term” but “pessimistic short-term”.14
It means that LVMH has to be ready to survive in the worst-case scenario, but, at the same time,
it has to take advantage of unfavorable economic conditions to ensure the company’s success in
the long term. Mr Arnault stressed his long-term vision for LVMH in his speech at Oxford, saying
that LVMH tries to do in the luxury segment what Warren Buffett has done throughout all his
careers: invest when everyone is thinking that the world is falling apart. For example, in 2009,
LVMH bought back its shares at approximately € 39 per share (12 years later, the share price is
around € 700, a CAGR of 85%). “Sustaining Savoir-Faire” is not only having a long-term vision, but
it also means that LVMH has to ensure that young generations value craftsmanship and creative
métiers. In this regard, Mr Anauld said that luxury is a combination of “timelessness” and
“modernity”, which is the message that Mr Arnauld wants the young generation to get.15

1.2.6 Balance Across Business Segments and Geographies

Given the wide range of Masons and the different business segments, it is clear that LVMH focuses
on a corporate strategy based on business diversification. Operating in more than 70 countries and
having different business segments, LVMH minimizes its downtrend business resulting from
economic factors.16 To understand this point, two years in the recent past are relevant. In 2020,
the year characterized by the severe health crises, LVMH’s revenues fell by only 17%, and in 2008,
the year of the global financial crisis, LVMH’s revenue grew by 4%.

1.3  Fundamental Values

Moreover, the structure of such a giant group is diverse and underlined by the figures that each
of them speak for themselves, they share common fundamental values. Mr Arnault says: “Each of
the Group’s 75 Maisons must cultivate the highest level of quality, not simply to maintain it year
after year, but also to elevate it as we continually set even higher standards.”

1.3.1 Creativity and Innovation

Group’s Maisons are built on a foundation of creativity and innovation. This is what allows them to
strike the delicate balance required to constantly renew the offer, looking to the future while
respecting their distinct heritage. Modernity and history collide to create timeless products.
Creativity and innovation are instilled in the DNA of LVMH. They have always been critical to the
success of the Maisons over the years, and they encourage the exploration of the infinite
possibilities offered by new technologies, which is a major growth path for the Group. (LVMH)
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1.3.2 Deliver Excellence

Quality is a cornerstone of LVMH's success. Each of the Group's 75 Maisons cultivates the highest
level of quality in their products and services, not just to maintain it year after year, but also to
elevate it as we set even higher standards. Because of our artisans' exceptional savoir-faire, there
is an offer of the highest quality products, with example of everything noble and accomplished
about artisanship, paying meticulous attention to detail and striving for perfection. (LVMH)

1.3.3 Cultivate an Entrepreneurial Spirit

The dynamic momentum of LVMH is driven by an entrepreneurial spirit at all levels of the
organization. It's entrusted with the legacy of the exceptional

entrepreneurs and creative talents who founded Maisons and maintained a decentralized
organization to encourage pragmatic agility and quick response. While LVMH is the world leader,
with the spirit of a startup, entrepreneurial challenges are inextricably linked to creativity and a
never-ending quest for the highest quality. (LVMH)

1.3.4 Commitment to Positive Impact

Every action taken by the Group and its employees reflects the dedication to ethics, corporate
social responsibility, and environmental stewardship. It's commitments drive the performance of
the Maisons and ensure their long-term success. With the commitment to ensure the way they
products are made have a positive impact on the entire ecosystem as well as the places and
communities where group operates, and with the active work to build a better future. (LVMH)

1.4  Managing Creativity

Companies working with creativity always have an undeniable peculiarity and in need of
managerial skills for particular professionals working for them, like creative directors or designers.
They need particular organizational structure to facilitate their work without getting disturbed and
falling into the trap of relaxed flow of management. The management created by companies
should always be in charge of analyzing the market need, quantity and quality. It can be seen by
point of view of merchandising, supply chain, product and production management. The smooth
organizational control over creativity should always consider the common language and
boundaries to understand each other. Finding a data of quantity about sales to show the creativity
or driving a marketing strategy cannot always be understandable for creative people, but
managers should find a way to communicate the creative community of the company with
reciprocal approach and respect to underline the strategic value. Non-clear communication
with

creativity can crash the culture and the heritage of the brands, which leads to creative crisis and
damage the performance of the brand.
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1.4.1 Storytelling

A major feature of luxury and fashion goods is the discrepancy between the production cost of
the merchandise and its sales price. The process of creating economic value results mostly
from a marketing strategy that emphasizes the uniqueness of the goods and differentiates
them from common consumer goods. Qualities such as craft processes, the high quality of the
materials, and traditional know-how are evoked in marketing and advertising campaigns to
stimulate consumer longing. Since the early 1990s, storytelling has become one of the major
techniques to build brands and to add economic value to goods. Based on the idea that telling a
story is much more profitable than having a discourse based on facts. Storytelling isn't a
showcasing system arranged towards a simple product,

yet towards the brand and its universe: the objective is to recount a story, convey the brand values,
history and inherent elements, improving brand picture and raising clients' consideration,
mindfulness and dependability. Storytelling likewise permits to further develop the brand picture
and to make an inclination to clients, recounting to a story, an account. It is important to make
clients dream, to make a relationship with them in light of the fact that introducing an item is not
any more adequate. Luxury brands have quickly shared these ideas and included storytelling in
their correspondence systems. In fact, the association among storytelling and luxury is clear:
luxury brands are keen on utilizing this procedure since they lean toward imparting their set of
experiences and values and their purchasers need to have insight and feelings rather than a
straightforward belonging, be happy with themselves and feel exceptional.

Source: Milano Free, (November 2018)
Louis Vuitton Men FW19 by Virgil Abloh, The Idea of the Show and Collection was the Streets of
New York City
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1.5  Supply Chain Management

Supply Chain Management is the next term that has to be defined (SCM). The main goal of SCM is
to keep track of every step of a company's product from conception to final sale. A effective SCM
may assist businesses in increasing revenues, lowering expenses, and gaining market share. SCM's
major purpose is to create and implement supply chains that are as efficient and cost-effective as
feasible. Costs are decreased and production cycles are shortened as a result of good SCM.
(Investopedia, 2019).

SCM is primarily concerned with the management of lows in commodities, services, and
information. Coordination inside and across firms is required in order to successfully address these
issues. As a result, the major goals of SCM are value creation, increased efficiency, and improved
overall supply chain performance. (Ahi & Searcy. 2012). In the following section of this thesis, we
will discuss how

luxury firms outsource their production and how different sorts of outsourcing function. When
premium firms decide to outsource their production, they often use one of three methods.
Licensing, subcontracting, and co-branding are the three categories.

1.5.1 Subcontracting

Subcontracting is the most popular form of outsourcing. Subcontracting is a type of outsourcing
in which a premium brand outsources a portion of its manufacturing to one or more vendors. It
can be utilized to expand production capacity, get access to new markets, and obtain
supplementary resources. The following is a list of some of the most heavily outsourced industries
by luxury companies:

° Clothing: manufacturing (textiles, garment), ennoblement distribution
° Eyewear: manufacturing (components, lenses), surface treatment

° Jewelry: stone size manufacturing

° Shoes: raw materials components, manufacturing distribution

Subcontracting is not limited to the relationship between the primary company and its suppliers.
It happens among suppliers as well, in order to increase manufacturing output. Another advantage
of subcontracting is the cost savings. As a result, many luxury firms choose to manufacture their
goods in low-wage countries. Cost optimization and value creation/brand image will always be a
trade-off for luxury brands. Because they can cut costs by producing in low-wage countries, but
their products will lose exclusivity as a result, that their products are not manufactured in the luxury
brand's home country. Therefore, certain activities have been reintegrated in-house by brands
such as Gucci, Louis Vuitton, and Burberry. (Depeyre et al., 2018).

1.5.2 Licensing

Licensing is the second most common type of outsourcing. A licensing agreement is a business
arrangement in which one company grants another company permission to manufacture its
product in exchange for a fee (Entrepreneur, 2019)

This type of outsourcing was almost certainly used in the past. However, a recent trend has seen
many licensing agreements terminated by luxury brands and conglomerates in order to reclaim
control of their own brands. Some well-known brands maintained licensing agreements in specific
areas, such as eyewear. Others chose to build their own expertise in these fields. (Depeyre et al.,
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2018).
1.5.3 Co-branding

Co-branding is a third, less common type of outsourcing. Co-branding is a marketing strategy in
which multiple brand names are used in conjunction on a single product or service. This one-of-a-
kind collaboration is only possible if the collaboration of two (or more) brands results in the co-
creation and co-signature of a product conceived through a shared vision and shared values. The
brand that initiates the partnership is typically looking for a collaboration with a brand that will
add value to its operations. It is usually the 'initiating' brand that is in charge of actually creating
and producing the end product.

1.6 Covid -19 Pandemic and Ecommerce Business Transformation

The global economy and international trade in general have suffered and continue to suffer
massive losses from the coronavirus pandemic and it has had a significant impact on the fashion
and luxury industry as well . We are living in unprecedented times, with harsh government
restrictions, income decline, cross- border travel restrictions, shifting consumer demand and the
changing behavior of consumers and market actors. Luxury market have suffered greatly, and as a
result,

this sector has quickly adapted to digital transformation and the rollout of new digital operations.
This part of the thesis investigates the impact of a pandemic and the dynamics of digital
transformation in the luxury industry, in particular to fashion retail sectors of LVMH group.

1.6.1 Pandemic Results

In 2020 the group, reported revenue of 44.7 billion euros, a 17 percent decrease from the previous
year. Organic revenue fell by 16% in compared to the previous year. In 2020, LVMH demonstrated
good resilience in an economic environment severely disrupted by a serious health crisis, which
resulted in the suspension of international travel and the closure of the Group's stores and
manufacturing sites in most countries for several months.

The Group saw a significant improvement in trends across all of its activities in the fourth quarter,
with an organic revenue decline of only 3% compared to the first nine months of 2020. Fashion &
Leather Goods, in particular, outperformed expectations, growing by double digits in both the third
and fourth quarters. While Europe is still reeling from the effects of the crisis, the United States
has made a strong comeback, and Asia has expanded rapidly.

Profit from recurring operations, which totaled 8.3 billion euros in 2020, fell only 28 percent year
on year, thanks to a 7 percent increase in the second half. In 2020, the operating margin was 18.6
percent. The group's share of net profit was

4.7 billion euros, a 34% decrease.

The CEO of LVMH, Bernard Arnault has stated the results of 2019: "LVMH showed remarkable
resilience against the unprecedented health crisis the world experienced in 2020. Our priority has
been to protect the health and safety of our employees and our clients and we have provided
direct support in the fight against the pandemic. Our Maisons have shown great agility and
creative energy in continuing to bring to life our customers’ dreams through a unique digital
experience thereby further strengthening their desirability. Our focus on dynamic innovation was
accompanied by strong commitments to the environment,
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sustainability and inclusion. ... we are confident that LVMH is in an excellent position to build upon
the recovery for which the world wishes in 2021 and to further strengthen our lead in the global
luxury market.”

Key figures:
Euroc millions 2019 2020 % change

Revenue 53 870 44 851 - 17 Y%
Profit from recurring operations 11 504 8 305 - 28 %
Group share of net profit 7171 4702 — 34 %
Operating tree cash flow 6 167 6 117 —1%
Met financial debt 6 208 4 241 —32 %
Total equity 38 365 38 829 +1%

Source: LVMH Press Release — Annual Results 2020 (January,2021)

Revenue by business group:

Change
o Q4 2020/
Euro millions 2019 2020 Change 2020/2019
Q4 2019
Organic*
Reported  Organic®
Wines & Spirits 5 576 4766 —-15% -14% - 11%
Fashion & Leather Goods 22237 21207 -5% -3% + 18%
Perfumes & Cosmetics 6 835 5248 -23% —-22% - 15%
Watches & Jewelry 4 405 3366 -24% -23% - 2%
Selective Retailing 14791 10155 -31% -30% — 26%
Other activities and
(174)  (70) - - -
eliminations
Total INVMH 52670 44651 -17% -16% - 3%

Source: LVMH Press Release — Annual Results 2020 (January,2021)

1.6.2 Digital Transformation
Luxury has long been associated with product excellence, exclusivity, and long-established
heritage, with a value proposition centered on distinctive knowledge, prestigious boutiques, and
bespoke communication aimed at the development of long-term relationships with upmarket
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clientele. However the tragedy behind the pandemic boosted digital transformation in a variety of
ways, serving as a positive lever and a vast source of opportunities not only from a strategic but
also from an operational standpoint.

Online business models have continued to flourish over the past year, in line with a longer-term
trend that accelerated during the pandemic. Fashion brands that are pushing the boundaries of
fashion invest in hyper-interactive digital environments and e-commerce increasingly. The use of
nontangible tokens, gaming skins, and virtual fashion is expected to become mainstream in 2022.
This past year, some brands diversified into the digital "met averse," with virtual stores, games, and
online events. As in-app social commerce plays an increasingly important role, these efforts will
gain momentum in the next 12 months.

Outperforming brands either appealed to the preferences of the moment - comfort, outdoor
activities and online shopping - or attracted more wealthy consumers who could withstand the
effects of the crisis better. These market features proved challenging for companies that could not
match them, and as the pandemic continued through 2021, the list of casualties grew longer. As
demonstrated by the rising number of takeovers and bankruptcies, the fashion C- suite has been
an uncomfortable place to reside for much of the past year.

Increasing user comfort with social commerce and new functionality are enabling seamless
shopping experiences that enable brands, consumers and investors to engage with social
commerce. As use cases vary among different countries, brands should take advantage of the
opportunities afforded by live streaming and augmented reality try-on technologies, which can be
tailored to different markets

It can be seen in the example of Gucci case. Gucci's chief marketing officer

Robert Triefus explained the growth of second worlds as a way to express oneself, citing the 19
million visitors to the Gucci Garden within the Roblox gaming met averse. He noted that there is
noindication of the value attached to individuals who want to express themselves in a virtual world
with a virtual product. (McKinsey, 2022)

1.6.3 Engagement of Local Clients and Young Clientele

While international tourism has traditionally driven luxury spending, it will not fully recover until
between 2023 and 2024. As shopping patterns change in the year ahead, luxury brands should
compete more aggressively with domestic consumers, invest in their local e-commerce channels
and rebalance their global footprint and duty free networks.

As well, the governments have cut local consumption taxes, lowered import duties and pushed
duty-free zones so that luxury shoppers would spend more in their own countries.

The rise of the met averse and the surge in sales of virtual goods will enable fashion leaders to
engage with younger cohorts in new ways as consumers spend more time online. The potential of
non-fungible tokens, gaming, and virtual fashion - all of which provide a new road to creative
expression, community building, and commerce - should be explored by players to obtain
untapped value streams. (McKinsey, 2022)

Chapter 2. The Impact of Culture and Heritage

2.1. Brand Heritage

In spite of its relevance, brand heritage is still seen as a valid concept, and brand DNA is built on
each firm's heritage (Beverland 2004; Moore and Birtwistles 2005). Luxury products should convey
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the idea of something precious and refined to the consumer by telling a story and respecting a
tradition. Louis Vuitton or Dior are examples of luxury brands that have a long history, and their
success is based on being able to build products based on their iconic designs, such as Louis
Vuitton’s monogram logo or travel suits, or Dior's structured midi dresses. Culture and spirit are an
integral part of the brand of a luxury firm.

There is a spirited debate going on today about this topic. It seems that technology and new
generations are challenging the ability of products based on a company's heritage to satisfy rapidly
changing needs and lifestyles. People wear sneakers to work nowadays. Are these choices in
keeping with Dior’s heritage, vision, and brand image?

2.1.1 Re-branding

There is a re-branding phase being experienced by luxury brands, which signifies the need to
fundamentally restructure the brand image to meet the expectations and needs of 'Millennials'.
As such, many interviews with CEOs and managers suggest a different interpretation of the “re-
branding” phenomenon. Several new designers and brands have disengaged from the past in such
a way that they are rewriting the brands' DNA, including Alessandro di Michele in Gucci, Virgil
Abloh in Louis Vuitton, and Demna Gvasalia for Balenciaga.

Many other brand names undergo radical changes, such as Yves Saint Laurent becoming simply
Saint Laurent. The relevance of street style and the

timing of collections are seen as the two most significant aspects of the content of collections.

As the "re-branding" process changes in response to the rise of talented young designers, the
guestion arises as to whether the brand should take precedence over the designer. Luxury history
is replete with such questions. Although the Maison is going forward, the continuity of the brand
is guaranteed: no matter how innovative the design changes, each designer has to incorporate the
heritage of the brand and adapt to what it represented before and would represent after them.
Despite this, however, it appears that balance has already been overlooked in advance. The 2018
fashion shows Hedi Slimane at Céline is a notable example. Through bold tactics on social
networks, colorful outdoor sponsorships, or, as in Saint Laurent's case, disruptive logo changes
that replaced what had preceded, both led the catwalk with messages of “zeroing” what had come
before.

Zeroing, therefore, is a necessary and essential step. Alessandro Michele ushered in an approach
when he joined Gucci, a brand in which he imposed a new strategic paradigm with a creative mark
of rupture that could meet the imaginative (and technological) needs of Millennials. It is fact that,
almost all of Kering's brands are now at zero, even Bottega Veneta's Tomas Maier era is over with
replacement of Daniel Lee creativity and since 2022 Matthieu Blazy (Shamsher 2011).

2.1.2 Why Brand Heritage?

Patrick Thomas, former CEO of Hermes, said this: "The luxury industry is built on a paradox: the
more sought-after a product is, the more it sells; but the more it sells, the less valuable it is".
Luxury brands engage us in enrichment, such as storytelling, to take us to our destinations of
desire. Our everyday lives are rarely characterized by the desire for what we can immediately
acquire. Almost impossible things are what people strive for, what they have to work for. Luxury
brands position themselves within

an extraordinary world, and that is where they differ from premium brands.
Brands use luxury as a symbol of value by creating desire, a defining characteristic of luxury. This
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is perhaps the point of brand story seduction, to pull us into a state of desire and imagining.
Brand strength perception can be directly influenced by story-of-origin marketing, which has been
traditionally used by luxury brands to convey value. Heritage imparts the perception of brand
depth, authenticity, and credibility, which contributes to increased loyalty and acceptance of
premium pricing.

Modern luxury brands must appear both historical and contemporary at the same time. For brands
to remain competitive, global awareness, excellence, uniqueness, and innovation will be key
components as luxury continues to be redefined and become more accessible. (Pohli, 2020)

2.1.3 How Does It Work?

Building emotional connections with consumers requires brands to actively engage them. The value
and leverage of brand heritage has grown rapidly in recent years, especially in times of global
market volatility. Heritage commodification implies national, historic, and cultural values as brands
use longevity to demonstrate reliability and performance.

A marketing strategy that utilizes exclusive elements, and emphasizes traditional elements, is
effective for starting a dialogue and creating engagement. The packaging, campaigns, corporate
museums, and returns to past designs and productions are just a few examples of how companies
and brands communicate a structured memory to consumers without sacrificing their emotions.
It is important not to confuse brand heritage with nostalgic marketing. Historically-based brands
gain their positioning and value by relying directly on their history for their identity. In a global
market where tradition and identity present themselves as key competitive advantages, a few
historically significant brands are able to draw upon this strength as an asset. (Pohli, 2020)

The objective of heritage marketing is to build brand equity by using

technology to connect culturally relevantly with the audience. Luxury brands often wade into
political and cause-based discourse, potentially a risky move, according to a panel at the New York
Times International Luxury Conference. According to Cédric Charbit, CEO of Balenciaga, "there is
a new way to be a luxury brand today," with consumers looking for relevance in values as much as
craftsmanship and heritage. Luxury brands today are about not only heritage, craftsmanship, and
creativity, but also values, what matters to us, and what we stand for."

2.1.4. Bringing Heritage Into the Future

The allure of luxury brands can be influenced by history, but prestigious pasts are no longer the
be-all and end-all for today's consumers. According to a 2017 Deloitte study of Millennials in the
United States, the United Kingdom, Italy, and China, "quality and uniqueness" are the most
important factors attracting them to luxury products. As a result, some of the most successful luxury
brands are those that use innovation to keep traditional craftsmanship relevant.

Great branding is created through storytelling, and balancing heritage with innovation is critical.
Many heritage stories will be untold to people under the age of 35 and can be communicated
"fresh" to a brand's advantage. With a focus on heritage exploration, Louis Vuitton created
"Voyagez," an exhibition displaying iconic pieces and detailing the brand's history from 1854 to the
present. Following stops in Paris, Tokyo, Seoul, and New York, the exhibition made its way to
Shanghai, where additional pieces with a special connection to China were added. Young global
consumers value knowing how, when, and where a product was made, with the brand's backstory
emphasizing uniqueness and value. Louis Vuitton reinvents classic pieces with modern applications,
such as the Louis Vuitton Echo, a smartphone-controlled luggage tracker, and the Tambour
Horizon smart watch, in addition to bringing its past to life for a new generation. (Pohli, 2020)
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2.1.5 New Opportunities

What was once the domain of the very rich is now available to the global, educated audience. How
are companies wooing a younger and more diverse customer base if they rely on heritage? Brands
that demonstrate relevance must remain innovative in how they tell their stories. Integrating
Brand history into contemporary contexts creates long-term value.

In order to remain competitive with changing times, luxury brands must keep their hallmarks of
exclusivity and prestige. However, losing these traits might mean losing their identity. Luxury
brands with a rich history and a strong future can have by both reframing heritage as brand values
and applying data-driven strategies. (Pohli, 2020)

2.2. Transmission and Savoir Faire

The French expression “savoir faire” is defined as knowing (savoir) how to do (faire). “It means
competence, experience, the knowledge of what to do and say and when and how to do so”
(Giuliano,2009). LVMH and its Maisons are the custodians of an unparalleled heritage of time-
honored craftsmanship and creative skills, and they take great care in protecting and developing
savoir-faire that has been passed down for centuries in some cases. The preservation of these
métiers and their traditions is critical to LVMH's long-term success. The artisans' skills ensure the
excellence with which the products are crafted. This savoir-faire is a one-of-a-kind, intangible
heritage that is central to the global appeal and aura.

However, preservation does not imply stagnation, and nothing can be preserved in the absence of
renewal and modernity. This is why LVMH continues to support its various sectors in order to
ensure that future generations learn traditional artisanal and creative skills. LVMH The Group also
encourages its suppliers to innovate and renew their own exceptional savoir-faire on a regular
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basis. The availability of high-quality raw materials stand for, to ensure the quality of products,
which are frequently scarce or in short supply.

2.2.1. Initiatives to Support Transmission and Savoir Faire

“Sustaining Savoir-Faire” is not only having a long-term vision, but it also means that LVMH has to
ensure that young generations value craftsmanship and creative metiers. In this regard, Mr Arnauld
said that luxury is a combination of “timelessness” and “modernity”. To support the transmission
of Savoir Faire the group has launched several initiatives through different institutions and
projects:

° “LVMH’s Meétiers d’Excellence” — encompass of over 280 Creative, Craft and
Customer Experience métiers, practiced by some 80,000 talented people around the world.
° “Excellent!” - program to raise awareness among junior high school age children in

Clichy-sous-Bois and Montfermeil, suburbs on the northern edge of Paris in the Seine-Saint-Denis
conurbation.

° “Le Village des Métiers d’Excellence” - created in 2015, vocational trade fair
promoting work-study programs offered by the Institut des Métiers d’Excellence.

° “INSIDE LVMH” — acceleration program to attract and develop early career
professionals throughout their career path within LVMH and its Maisons.

° “LVMH Meétiers d’Art” — strategy that implements a comprehensive sustainable
development: in the sourcing of quality, raw materials (often rare or increasingly scarce) and in
enriching the transmission of savoir-faire (at times traditional, unique and specific to our industry).

° “L’Institut des Métiers d’Excellence” - vocational training program with a work-study
format that enables LVMH to pass on this savoir-faire to young generations, thus enhancing their
employability.

2.3  Ethics and Compliance

The LVMH group has always been deeply committed to exemplary integrity and ethics in its
business operations and interactions with all stakeholders. To establish the behavior required of
the Group's executives and employees, as well as our suppliers and partners, rules of conduct,
principles, and guidelines governing ethics and environmental and social responsibility have been
defined. As Bernard Arnault states:

“The success of LVMH depends on respect for the shared rules, practices and principles that guide
the day-to-day conduct of our business activities everywhere in the world in terms of ethics, social
responsibility and respect for the environment.”

2.3.1 LVMH Code of Conduct
The LVMH Code of Conduct is a cornerstone of it’s ethics and compliance policy. It serves as a

common ethical framework for the Group and its Maisons,

bringing together the rules that each employee must follow in the performance of their duties:

° acting responsibly and with social awareness;

° providing a fulfilling work environment and valuing talents;
o commitment to protect the environment;

° winning the trust of customers;
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° winning the confidence of shareholders;

° acting with and commitment to integrity in the conduct of business.
The Code has been translated into more than 10 languages and is widely disseminated across
the Group.

2.3.2 Suppliers Code of Conduct
The LVMH group places a high value on ensuring that its Maisons and their partners adhere to a set
of common rules, practices, and principles in terms of ethics, social responsibility, and
environmental protection.
As a result, each LVMH Group Maison expects its suppliers to adhere to the ethical principles
outlined in the Supplier Code of Conduct, as well as to ensure that their own suppliers and
subcontractors do the same in the course of their activities for the Group.

2.3.3 LVMH Alert Line
LVMH encourages open communication and dialogue within the Group as well as with its external
partners and clients ("stakeholders"), which is why the Group established the LVMH Alert Line, an
online interface that provides a fully confidential and secure way of reporting in good faith
violations of laws, regulations, or internal conduct principles.

Conclusion
The luxury industry proved a particularly insightful sector due to its enduring history and legacy.
The aim of this writing was directed at examining the role of corporate structure of LVMH Group
across its Maisons and the impact of it’s culture and heritage on luxury industry, and its relevance
in a long-term perspective to build a strong brand identity.
In the first part of my writing | have shown how group like an LVMH has built a multidimensional,
complex structure with its investments on 6 sectors of luxury business and reached the highest
level of success. Taking everything into consideration it can be seen that such a big decentralized
organization highly focuses on organic growth through the investments on future. It shows that
well structured and goal oriented corporate strategy can always stand for positive results of the
performance. Moreover, pandemic has forced to improve the immunity of the group on
digitalization and raise the .com business revenue. By engaging digital consumers, they were able
to build a strong clientele relationship. Perspective of diverse types of supply chain management
forms stands as a
The second part of the writing shows that group, having a rich history and heritage of the brands,
can stand as a good example of excellent embodiment of eternal business organization. Continues
affords to promote the excellence “Savoir Faire”, they try to give a knowledge to younger
generation to discover the true value of the artisans, handcraft and quality. Promoting young
professionals, they are making sure that the future of the luxury business is getting transferred to
the hands of new generations, who will continue to prosper its codes and origins.
Finally, | strongly believe that LVMH’s financial success will be largely explained by strong
managerial capabilities, innovative managerial constructions and clever brand management
techniques.
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KSCINOPbIHHbIH BM3HEC NMPOLIECTEPIH
OHTAMNAHIBIPYAAFbI *KACAHObI
VHTENNEKTIH PO/

KereHbaes Mupac Merpambekosuy

KapafaHapl E.A.BeKkeTOB aTbiHAAFbl YHUBEPCUTETIHIH 3 KypC CTyAEHTTEPI
CelmxaH 94in MakcyTybl

KapafaHabl E.A.beKeToB aTbiHAAFbl YHUBEPCUTETIHIH, 3 KypC CTYAEHTTEPI

TexHoNOrMA A3YIipiHIH LWapbIKTay Ke3eHiHAe KacinopblHAAPAbIH, TUIMAI KYMbIC icTeyi meH
HapblKTaFbl OaceKkere KabineTTiNiriH cakTay — aBTOMATTaHAbIPY MEH MHTENNEKTYaNAbl Kyhenepai
EHri3yci3 MymKiH emec. Ocbl Typfblda KacaHabl MHTennekt (MW) — ©OusHec npouecTtepai
OHTaMNaHAbIpyAa Wewywi Kypanfa alHanbin keneadi. MW apKblibl KOMNAHWANAP ONepPaLMANbIK,
WbIFbIHAAPAG! KbICKAPTBIM, *KYMbIC XblAAAMAbIFbIH apTTbipbIN, agamun GaKTop aCepiH a3anTbin,
[lepeKTepre HerizaenreH weim Kabblagayfa KON KeTKisyae.

HacaHabl WMHTENNeKT — afaMHblH KOTHWUTUBTI KabineTrepiH WMMWUTAUMANANTBLIH, AepeKTepai
Tanpan, 6omkam xKacan, Wwewim Kabbinaan anatblH anropuUTMAEP MEH KyMenep ublHTbiFbl.[1]
Ocbl TEXHO/IOTMANAPAbIH KOMErimeH KacinopblHA4AP KalTanaHaTbIH npouecrepai
aBTOMATTAHAbIPbLIN, V/IKEH AepeKkTepai TUiMAiI capanTai anagbl.

BusHec npoueci — KacCinopbIH ilWiHAeri eHiM Hemece KbI3MeTTi »kacayfa barblTTanfaH bipisai
apekeTTep Ti3beri. byn npouectepaiH TMiIMAi *Kymbic icTeyi TabbiCTbiH, Bacekere KabineTTiNIKTIH,
YOHE TYTbIHYLLUbI KAHafaTTaHYbIHbIH, Heri3ri dakTopbl 60/1bIN Tabbinaabl.[1]

BusHec npoueciH oHTanNaHAabIpy — Oy KaCiMopbIH iWiHAEr KYMbICTapAbl TUIMAI 9pi HITUXKeNI
eTyre OafblTTanfaH Wapanap *KublHTbIFbL.[1] Byn npouecte pecypctapabl YHEMAEY, YaKbITTbl
KbICKAPTY *KaHEe eHiM canacblH apTTblpy HacTbl makcaTTap 60/bin Tabblnaabl.

/ Omwhlpy MARe i‘bl \

Karenikrepsi asafity  KpismeTxeprepniH ayMbic Y aKpITTHl YHempley — KimHeHTke 62_1Fb1TraﬂFaH
IKYKTEeMECIH a3aiTy MemiMAep i AbUTaM KabbLmay

Cypet 1. — W apkbiabl bM3HeC npoLuecTepai oHTal aHablpy MakcaTTapbl
KN wewimpaepi agam  KaTenikTepiH asalTyfa KemekTecedi. byn acipece aepexkTepmeH,
Ky*KaTTapMeH »KaHe Kap»Kbl ecebi CMAKTbI ADNAIKTI KAaXKeT eTeTiH XyMbICTapaa MaHbl3apl.
PyTWHaNbIK *KaHe ayblp Tancbipmanapdbl MN-re Tancblpy apKbliabl KbI3MeTKepaep MaHbli3ablpak,
LWblFapMalLbl/ibIK HEMECe Kypaeni macenenepre KeHin 6ene anaap.
MW KalTanaHaTbiH, PyTMHa/bIK TancblpMmanapdbl aBTOMATTaHAbIPY apKbl/bl Kbi3METKepAepaiH,
YaKbITbIH YHEMAENA.
MW TYTbIHYLWbINAPAbIH, MiHE3-KY/IKbIH, KaflayblH XaHE KaXKeTTiNIKTepiH Tanaay apKblibl bmMsHecke
»}eaen api 4a1 welim Kabblngayfa Kemektecei.
KW KemerimeH oHTalMnaHAbIpbINATbIH BU3HEC NpouecTep:
1. Ky)KaT aliHanbIMbl XXaHe AepeKTepdi eHAey. KacinopblHAapAa Y/IKEH KeneMaeri AepekTepmeH
KYMbIC icTenTiH benimaepre (byxrantepus, HR, caTy) »KacaHAbl MHTENNEKT AepeKkTepi aBTOMaTTbI
Typae eHaen, ecen Oepyai keHinaeteni. Mbicanbl, «KasMyHallas» yATTbIK KOMMaHMACHI
Ky*KaTTapAbl aBTOMaTTbl TYPAE TaHy KaHe eHAeY YLWiH HEMPOHAbIK, Keninep HerisiHaeri xyhenep
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eHrisinai. byn Kyne KyKaTTapAblH, MITIHIH Tangan OTbIpbIN, Ka}eTTi AepeKkTepdi LWblFapbin,
onapabl  KypblibiMaaHfaH dopmaTtta  cakTanabl.  HaTuxKeciHae  KyKaT — alHaibiMblHbIH,
*blnaamabiFbl 30%-fa apTThl, agamm Kateniktep caHbl 20%-fa TemeHaeai.[2]

2. KnneHtrepmeH kymbic  (CRM). WM apKbiabl  TyTbiHYLWIbIAAPMEH  KapbiM-KaTbliHaC
aBTOMATTAHAbIPbIAbLIN, 3P KAMEHTKE MKeKe YCbiHbICc bepy MymKiHAiri aptagsl. Mbicanbl, «Kaspi
Bank» KnneHTTepAiH, MiHE3-KY/IKbIH Tanaay YLiH MalLMHAAbIK OKbITY aAropuTMAaepi KOAAaHbIAabI.
Byn OaHKTIH MapPKEeTUHITIK YCbIHbICTAPbIH Keke Tynfara bOenimaeyre MyMKiHZIK Oepai.
HaTmxeciHae KAWeHTTepaiH KaHafaTTaHy aAedreni 15%-fa apTTbl, Kpocc-caTy Kesemi 25%-fa
ocTi.[3]

3. Habapiktay TizberiH 6Hackapy. JlorMcTtuKka »KaHe KabaplkTay npouecctepiHae XKW HaKTbl
YaKbITTafrbl M3NIMETTEPre CyMeHe OTblpbiM, Tayap KO3fafbiCblH TMiMAI Dackapyra KemekTece.
Mbicanbl, «KasakcTaH Temip *KObl» YATTbIK KOMMNAHMACH! KabaplkTay TizberiH oHTalnaHabipy
YLWiH BosiKay MoaenbAepi MeH AepekTepai Tanaay Kypangapbl eHrisingi. byn »yie cypaHbic nex
VCbIHbICTbI anablH ana OosxKayra, KoMma KopnapblH Tuimai 6ackapyfa MyMKiHAik 6epegi.
HaTmxeciHae Konma KopnapbiHbiH, aeHreni 10%-fa TemeHpeni, KeTkidy yakbiTTapbl 20%-fa
KblCKapAabl.[2]

4. OHaipicTi Bakbliay XaHe canaHbl backapy. KomMnbloTepaik Kepy Xyrenepi eHim canmacblH
aBTOMATTbl TypAe Oakblnan, akaynapabl epTe KeseHae aHblkTak anazbl. Mbicanbl, «RG Brands»
KOMMNaHMACbI — KasaKCcTaHAafbl ipi CyCbiHAAP MeH WbIpbIHAAP eHAipyWwici AAMaTbl KanacblHAAFbI
3ayblTbiHAA KOMMbIOTEPAIK Kepy KyMeciH eHAipicke eHri3ai. Myhe OeTenkenepfiH, KenemiH,
KaKNafblHbIH, TbIfbl3 KaOblAfaHbIH KaHE »KanCblpMaHbIH, AYPbICTbIFbIH Tekcepeai. HaTuxeciHae
aKkay/bl eHimaepaiH caHbl 25%-fa a3anabl, KOMEH TeKcepyre KeTeTiH yakblT 40%-fa KbiCKapabl,
©HIM canacblH bakblnay TMimainiri 90% aeHreire xetTi.[4]

KacaHabl UHTENNEKT KynenepiH KacinopblHAapfa eHrisy OVriHr KyHi YIKeH MYyMKIHZiKTepmMeH
KaTap BipKaTap KMbIHABIKTAP MEH LUeKTeynepai Ae Tyaplpaab!.
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Kecte 1. — W eHri3y KMbIHAbIKTapbl MEH LLIEeKTeyIep *aHe 0fapabl Wellly *Konaapbl.

KMbIHABIKTap MeH LWeKTeynep Wewy »onpapsl
1. KapXblabIK WblFbiHAAP. 1. broaXKeTTey KaHe Ke3eH-Ke3eHMEeH eHrisy.
KW yenepiH a3ipaey, eHrisy kaHe Kbi3MeT | - [TMAoTTbIK Kobanap apKblabl TEXHONOTMAHDI
KepceTy KbImbaTKa Tyceai. CblHay;

- bactankbiga 6usHec-npouectepaid, Tek bip
beniriHae eHrisy.
2. KBannduKaumanaHfaH  mamaHgapapiH | 2. Kagpnapabl Aaapnay KaHe  OifiKkTiNiKTI

xKeTicneyi. apTTbIpy.
KU KkyenepiH Kypy *KoHe 6ackapy YUWiH | - [WwKi OKbITY HbarnapnamanapblH
}OoFapbl OiNIKTI MaMaHaap KaxkeT. YNbIMAACTbIPY;

- YHUBEPCUTETTEPMEH KaHe OKy

OpTa/ibIKTapbIMEH CEPIKTECTIK OpHaTy.

3.  [lepeKktepaiH KeTKinikcigiri  Hemece | 3. [lepeKTepmeH Kyneni XYMbIC Kyprisy.
canacbI3ablfbl. - [lepeKTepai KunHay, eHAey *KaHe cakTay YLiH
MW Kyenepi yAKeH Kenemgeri canasbl | AyPbIC KYPbIAbIM »Kacay;

aepeKktepre cyneHeni. HakTbl wewimaep | - KomkeTimai gepeKktepai AypbiC aHOHMMAeY
Kabblngay KublHOAAMABI, MOAEnbAep KaTe | aHe canacbiH HaKplnay.

KYMbIC iCTEeYI MYMKIH.

4. IHPPaKYpPbIAbIMHbIH, *KETKINIKCI3airi. 4. IHPPaKypbIAbIMAbI }KaHFbIPTY.
*Korapbl ecenTey KyaTbl, 3aMaHayu cepsepnep | - bynttel  KbismeTttep (cloud computing)
KaeT. nanaanaHy — WblfblHAbI a3anTaapl;

- CepikTec IT-KoMNaHWANAPMEH KYMbIC iCTey.

5. KbIameTKepaepaiH Kapcblablfbl MeH MaAeHM | 5. [LKi KOMMYHMKAUMAHbBI }XaKCcapTy.
Kegdeprinep. - KbiameTtkepnepre MW eHrizyaiH, nanaacsiH
MaHa TexHo/normsaNapFa YMpeHy KMbiH, Kelge | TyCiHaipy;

KyMblICWblap KN-abl yMbIC OpHbIH KofanTty | - Agam meH KW apacbiHOafbl CEPIKTECTIKTI

Kayni peTiHae Kabblnaanapbl. HacuxaTTay.

6. KYKbIKTbIK KaHEe 3TUKANbIK Macenenep. 6. 3aH, )KaHe eperkenepai cakray.

% wewimaepiHe Wayankepuwinik, | - MKW KynenepiH eHrisyge KoadaHbICTarbl
OepekTepaiH, KyMUANbIFbl KaHe 3TWKa/blK | 3aHAapAbl ECKEPY;

HopMa/slap macenenepi. - 3aHrepaep mMeH 3TMKa MamMaHAapbIH TapTy.

KecTele KOpCETINTeH KWMbIHAbIKTAP MeH LWeKTeynep Kasipri TaH4a KenTereH KacinopbiHAapfa
opTak npobnemanap 6onbin Tabblnagbl. EH anapiMeH, KapKblablK WolFblHAap — KW Kyenepi
eHrisyaiH, 6acTbl Kegeprenepidiy, 6ipi. bya TexHonornanapasl a3ipaey MeH eHAipy Ken »afaanaa
WHBECTULMANBIK TYpFblAaH Kypaeni, acipece WafblH KaHe opTa Ou3Hec ywiH. CoHAbIKTaH Oyn
TONTafbl KSCINOPbIHAAPFA MMNOTTbIK *KObanap Kacan kKepy Hemece b6acTankblAa WafblH MacliTabTa
iCKe acblpy YCbIHbIAAAbI.

EKiHWI yNKeH macene — Kagp Tanuwbiablifbl. MU-meH XKyMbIC iCTEM anaTblH MamaHAap CcaHbl
lweKTeyi, api onap eHbeK HapbIFbIHAA XOFapbl cypaHbicka ne. OCbiHbl ecKepin, yibiIMaap OKbITy
HafaapnamanapbiH KOIFa asbim, YHUBEPCUTETTEPMEH bIHTbIMAKTACTbIK OPHATYbl KaXKeT.
CoHbIimeH KaTap, "KW TexHonormanapbl TMIMAI XYMbIC iCTeyi YLIWiH cananbl XXaHe KypblabiMaaifaH
AepeKTep KaxkeT. Anaiga Ken Xafdanja AepeKkTep XeTicnenai Hemece PeTci3 »KUMHafaH. byn
MaCeJIeHI LWelly YWiH KOMNaHUANap AepPeKkTepMEH KyMeni Typae MYMbIC icTeyi, AfHKU onapabl
UHAY, OHOEY KOHEe CaKTay KyMenepiH XKeTinaipyi kepek.
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NHbpaKypblabiM maceneci Ae eneyni opblH anagbl. EcKi TexHWKanblk 0a3a MW KyhenepiHiy,
TONbIKKAHAb! YKYMbIC icTeyiHe Keaepri kentipeai. MyHAam kafganaa OynTTbl TEXHONOTMANAPAbI
narnaanaHy Hemece CbipTKbl I T-cepikTeCTEPMEH XYMbIC XKacay Tvimai 6onaapl.

Ken karpanga KblI3METKep/aepaiH, Kapcbiiblifbl MeH YMbIM ilWiHAEr M34eHW Kedeprinep ae
nporpecti Texkenai. byn — apamaapabiH HKU-abl e3aepiHiH, OpHbIH 6acaTblH Kayin peTiHAae
KabblngaybiHaH TybliHAaMAbl. Con cebenTi yibiM 6acLblbIFbl iLLIKI KOMMYHUKALUMAHbI *KaKcapTbir,
MU-ObIH *KYMbBICTbI XXEHINAETETIH Kypaa eKeHiH YXbIMFa HaKTbl TYCIHAIPYi KePEK.

AKbIp COHbIHAQ, KYKbIKTbIK 3He 3TWKanblK macenenep — MU wewimaepiHiH 3aHabl XKaHe
MOPanbAblK ¥afblH KamTuabl. K eHrizy 6apbicbiHAA KOAAAHbICTafbl 3aH4apAb! CakTay, AepeKkTep
KYMUAbIFbIH KaMTaMacbl3 €Ty KoHe 3TUKa/blK CTaHOapTTapfFa COMKeC apeKeT eTy — TabbICTbl
EHri3yAiH MaHbI34bl WapThbI.

Kecte 2. — W eHrisy apTbIKLWbIAbIKTAPbI.

ApTbIKLWbIbIKTap Cunatramachl

BHIMAaiNIK apTapl. Afamfa KapafaHaa an4eKanaa *Kblagam KaHe
AN KYMbIC icTenaj.

LLbIfbIH @3aaabl. EHOeKaKbl, KaTeniktep aHe MmaTepuanipik
WbIFbIHAAP KbICKapaabl.

LLlewim Kabbinaay »axkcapasbl. HakTbl JepeKkTepre HerisgenreH Kblagam
KOHe A2/ wewimaep.

Bacekere KabineTTiNiK apTapl. HapblikTarbl @3repictepre kegen benimaeny.

KW agam eHberiH aBTOMaTTaHAbIPY apKblbl KONTEreH onepauuanapdbl *Kblagam api TMimaj
opblHAaM anaabl. byn acipece KaTanaHaTbiH, PYTUHAbIK TancblpMmaiapaa KepiHic Tabaabl.

KW wewimaepi agam  KaTeniriH  a3aMTbin, pecypcTapdbl YHemaeyre MYMKiHAIK 6epeg;.
ABTOMATTAHAbIPbIAFAH KYyMENep KYMbIC YaKbiTbiH, eHOEK LWbIFbIHAAPbIH XoHe MaTepuanbik
pecypcTapbl OHTalbl NanganaHyfa KemekTecesi.

KW ynkeH pepekTepai (Big Data) »blngam eHAen, HakTbl 9pi A1 aHaAUTMKa YCbiHa anadbl. byn
AepekTep HeriziHae 6aclblnap cTpaTeransik WewiMmaepai te3 api Herisgi Kabbingan anagpl.
CoHbIMeH KaTap, 6o/1xKay Moaenbaepi apKblabl HAPbIKTaFbl ©3repicTep MeH TYTbiHYLbl CYPaHbICbIH
anablH ana kepyre 6onaap.

MW KonpgaHaTbiH KaCiNopbiHAAP HapbIKTafbl e3repictepre Te3 6Henimaenin, MHHOBALMANbIK
BHIMAEP MeH KbI3METTep YCbiHa anabl. by KOMNaHUAHbIH, TUIMAINITIH apTTbipbIN KaHa KoMMal,
HbacekenectepaeH 03blK H6onyra KemeKkteceni. CoHAal-aK, TyTbiHYLIblFa OafblTTaNfaH CEPBUCTI
¥KaKcapTy apKblabl bpeHa 6eaeni HbiFaaapi.

acaHabl nHTennekt (W) TexHonormanapbl Kasipri TaHAa KaCinopbliHAAP VLLiH CTpaTernsbiK,
MaHbI3fa Me Kypanfa alHanbin oTblp. bonawakTta MKW KacinopblHAAPAbIH, YMbIC icTey TacCiniH
Tyberenni esrepteni aen  Kytinyae. EH  anabimeH, MW apKpiabl  BusHec-npouecTepai
aBTOMATTaHAbIPY KeHiHeH Aammabl. byn aereHimis — eHAaipicTeri, NOrMcTMKagafbl, CaTy MeH
KANEHTTEpPre KbI3MET KepceTy canafnapblHAafbl KalTanaHaTblH KaHE PYTUHAAbIK MIHAETTEpA|
anropuTmaiepre Tancblpy MYMKIH ©onaapl. HaTukeciHAe ajam  pecypcTapbl  Kypaeni,
WbIFapPMaLLbIbIKTbl Tanan eTeTiH Tancbipmanapfa kebipeKk »kymcanaabl. CoHbIMeH KaTap, KU
AepeKkTepai Tanaayaa epekilue MmaHbi3abl pen atkapaabl. On yaKeH Kenemaeri aknapaTTbl XKbla4am
eHAeN, TYTbIHYLWbIIAPAbIH MiHE3-KY/IKbIH 60/13KayFa, HAPbIKTbIK YPAiCTepAi anasiH ana aHbIKTayFa,
busHecke TUIMAI wWewim Kabbingayra KemekTecedi. HKU-aiH  KemerimeH  KacinopbiHAap
KeKeneHaipinreH eHiMaep MeH Kbi3MeTTep YCbiHa anadbl, Oy KANEHTTEPAIH CEHIMIH apTTbIpbImn,
HapblKTarbl Bacekere KabineTTinikTi »ofapblnaTagpl. OHAaipicte XKW kababiKTapAblH, TO3YbIH
bonkay, akaynapbl epTe aHblKkTay CUAKTbl GYHKUMANAPAbl aTKapbIM, TEXHWKA/bIK Kbl3MET
KepceTyre KeTeTiH WbIfblHAAPAbl a3alTabl XaHe Kayinci3aikTi apTTbipaabl. Kapbl canacbiHaa KN
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KapKbl/blK, onepaumsnapabl Hakpinay, anasakTbiKTbl aHbIKTAY, WHBECTULMANbLIK LieWimaepai
OHTaWnaHablpyada KongaHbinagbl. CoHbIMeH KaTap, MKW Backapylbiablk AeHrenae ae wwellim
KabblngayFra acep eTin, CTpaTermanblK *Kocnapiay, Toyekenaepai 6aranay, Kaap/blK cagcaT CUAKTbI
MaHbI3bl Cafanapaa HakTbl api yaKTbiibl aknapaT bepin oTbipadbl. KacinopbiHAap apacbiHAafbl
bacekenectik MW TexHonormanapbliH TWiMAI KongaHyfa OalnaHbICTbl  KypAaeneHe Tycemj,
coHAaplkTaH MW-ai eHrizy meH AambiTy BM3Hec-cTpaTerMaHbiH, MaHbl3abl GeniriHe aliHanagpl.
Bonawakta N-aiH, KeTinaipinyi HaTUXKeciHAe KacinopblHAapAa agam MeH mMallMHaHbIH bipnece
KYMbIC icTeyi KeHiHeH Tapanbin, 6yn cnumbrnos »KaHa MyMKiHAiKTepre »o/ awaabl. Anaaa 6yn
TEXHONOTMAHbI EHTi3Y Ke3iHAe AepeKTep Kayincisairi, 3TMKaablk HOpMaaap MeH Kaapaapabl KanTa
[aapnay cUMaKTbl macenenep Ae TyblHAanabl, CoHAbIKTaH KN-aiH 6onalasbl TEK TEXHOOTUANBIK,
EeMEC, 9/IEYMETTIK XKaHe KYKbIKTbIK TYPFblAaH A3 *KaH-KaKTbl OM1acTblpblAybl TWIC. Kannbl anfaHaa,
KW KacinopblHAAPAbIH, TUIMAINITIH APTTbIPbIN, WMHHOBAUMALIK 2/1eyeTiH KeHEeNTy apKbibl
onapablH, y3ak Mmep3iMmai TabbICTbl JamMyblHa Ko awagpl. [5]

Kasipri 3amaHza acaHapl MHTennekt (MWM) — »Kaill faHa TEXHOMOMMAMbIK KETICTIK emec,
KacinopblHAAp YWiH cTpaTernsblk bacbimabikka anHanabl. KN kemerimeH BusHec-npouectepi
aBTOMATTaHAbIPY, AEPEKTEPA *KblAAAM 3Pi A2 Tanaay, WelliMm Kabblnaay canacbiH apTTbipy KaHe
TYTbIHYLWbIMEH  KAapbIM-KaTbIHACTbl  YKEKeNeHAipy MYMKiHAIri  apTein  Keneadi. byn —
KaCiMOpbIHAAPAbIH, WbIFbIHAAPbIH a3alTbin, TUIMAINIKTI KeTepyre, COHbIMEH KaTap OaceKkenecTik
apPTbIKWbIIbIKKA Me BolybiHa MYMKIHAIK bepega.

OereHmeH, MW-abl eHrizy 0OapbiCblHA@ KapXKbIAbIK WbIFbIHAAP, OINIKTI Kaap TanwbliAblfbl,
NHPPAKYPbINBIM  XKEeTKINIKCI3Airi MeH J[JepekTepAiH, canacbi3ablFbl CbiHAbl KUbIHAbIKTAP /A3
Kesgeceni. byfaH KOCa, KbI3MeTKepaepaiH KapCbliblfbl MEeH KYKbIKTbIK-3TUKAAbIK Macenenep aAe
eneyni kegeprinepaid KatapbiHga. Anaiga 6yn macenenep — yakpiTwa. Myheni Tacin, aypbic
CTpaTerna }KaHe KaH-KaKTbl AaMbIHAbIK apKblabl 0Napabl eHcepyre 6onaap.

EH BacTbicbl, KW — agamabl aiMacTbIpyLbl EMeC, OHbIH, MYMKIHAIKTEPIH KeHenTeTiH Kypan. N
MeH afam eHOeriHiH yMaecimi apKblabl KaCiMOpbIHAAP LWbIFAPMaLLbIIbIK, WHHOBALMA »KaHE
cTpaTermafra kebipek KeHin 6enin, 6onalaKTbiH HapbIfbiHAA 63 OPHbIH HblFaTa anaabl.
CoHAbIKTaH Aa KW TexHoNOrManapbiH yaKbITbIHAA *KaHEe CaHa bl TYPAE eHri3y — TeK OYriHri KyHHIH
KaKeTTiniri faHa emec, epTeHri KyHre racanfaH wuHBecTMuma. HKW-ai aypbic nanganany
KacinopbliHAApAb! TEK KaHa CaHAbIK TYPFblAa eMec, canasiblK TYPFblAa Aa XKaHa AeHrelre keTepea;.
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Abstract

The growing complexity of construction projects creates increasing demands for advanced
risk management systems in construction companies. This study examines the current state of
project risk management in a large construction company operating in Kazakhstan and
international markets, and develops a comprehensive set of organizational, methodological,
digital, and cultural recommendations for enhancing its maturity level. Using a mixed-method
approach combining literature review, internal document analysis, expert interviews, employee
surveys, and case studies, the research identifies key deficiencies and opportunities for
improvement. The proposed solutions target formalization of responsibilities, integration of
guantitative risk analysis, digitalization of risk registers, and development of risk-oriented
corporate culture.

1. Introduction

In the construction sector, the scale of investments, technological complexity, and long
project cycles expose companies to numerous internal and external risks. Effective project risk
management (PRM) has become a crucial factor for successful project delivery and organizational
resilience. The construction company under study implements large-scale social, industrial, and
infrastructure projects across Kazakhstan and other international locations. Despite having certain
risk management regulations in place, the existing system requires modernization and alignment
with global best practices such as PMBOK, ISO 31000 and PRINCE?2.

The purpose of this study is to develop practical recommendations for improving the
maturity and efficiency of project risk management within the organization, using a
comprehensive diagnostic approach.

2. Literature Review

2.1 Evolution of Project Risk Management

Theoretical foundations of risk management have evolved from early financial models
(Markowitz, 1952) toward more comprehensive approaches that integrate organizational,
technical, legal, environmental, and social dimensions. In project management, PMBOK defines
risk as an "uncertain event or condition that, if it occurs, has a positive or negative effect on project
objectives." Modern models emphasize both threats and opportunities.

2.2 International Standards and Frameworks

. PMBOK (2017): systematizes risk management into planning, identification,
gualitative and quantitative analysis, response planning, implementation, and monitoring.
. ISO 31000 (2018): provides universal risk management principles

emphasizing integration with organizational processes, transparency, inclusiveness,
continuous improvement, and stakeholder engagement.
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. PRINCE2 (2017): integrates risk management across project stages,

including mandatory risk registers, designated risk owners, and response plans.

2.3 Empirical Research in Construction

Construction projects are highly exposed to risks due to capital intensity, technological
complexity, regulatory variability, and multi-stakeholder involvement. Studies (Zou et al., 2010;
Loosemore et al., 2012; Bryde & Volm, 2009) highlight key risk categories such as organizational,
contractual, economic, environmental, and coordination risks. Empirical evidence confirms that
formalized risk management improves project cost and schedule performance.

2.4 Emerging Trends in PRM

Recent developments include:

o BIM and 4D/5D modeling for scenario-based risk simulations.

. ERP-based risk modules for integrated monitoring (e.g., SAP, Oracle
Primavera).

o Agile Risk Management for iterative reassessment in volatile contexts.

. Big Data & Machine Learning for predictive risk analytics and proactive
mitigation.

2.5 Challenges in Emerging Markets

While international standards offer robust frameworks, their direct transfer to emerging
economies (Turner & Keegan, 2001; Dinsmore & Cooke-Davies, 2006) faces institutional,
regulatory, and cultural barriers requiring context-specific adaptation.

3. Research Methodology
The study employed a mixed-method approach:

. Primary data:

o Analysis of internal regulations and risk registers.

o 6 expert interviews with project managers, engineers and risk
officers.

o Surveys with 54 employees at various organizational levels.

o Case studies of 3 completed projects.
. Secondary data:

o Academic literature, global standards (ISO 31000, PMBOK,

PRINCE2), and industry reports on construction risk management.
Triangulation of data ensured validity and comprehensiveness of findings.

4. Research Results
4.1 Organizational Assessment

. Partial formalization of risk processes exists through internal regulations.
. Risk ownership and role distribution remain unclear.
. Weak horizontal and vertical coordination in risk identification and
monitoring.
4.2 Employee Survey Insights
. 48% are familiar with risk procedures; 46% have limited awareness.
. Only 26% report clear role definitions.
. 48% address risks regularly; 46% do so only in response to problems.
. Main identification methods include brainstorming and lessons learned.
. 77% apply qualitative risk matrices; only 17% use quantitative models.
. 60% rely on Excel-based risk tracking; limited IT integration exists.
. Only one-third received formal risk management training.
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4.3 Case Study Findings

. Projects with regular risk register updates showed minimal deviations.
. Ad hoc risk management led to significant overruns.
. Proactive identification and ownership correlated with better outcomes.
4.4 SWOT Analysis Summary
Strengths Weaknesses
e Formalized regulations exist e Lack of digital tools
e Use of risk matrices e Inconsistent register updates
e Appointed risk owners e Low staff involvement
e |SO 31000 elements integrated e Limited training programs
Opportunities Threats
e Digital platforms e Change resistance
e Staff training programs e Knowledge loss due to staff turnover
e (Quantitative methods e Reputational damage from
adoption unmanaged risks

* Cros§—prOJect knowledge e Absence of centralized risk policy
sharing

5. Recommendations

5.1 Organizational Enhancements

. Establish a Risk Management Competency Center within the Project
Management Office.

. Formalize roles: risk owner, risk analyst, session moderator.

. Integrate risk management into project charters, control meetings, and

performance KPIs.

5.2 Methodological Improvements

. Expand risk taxonomies to include strategic, reputational, environmental
categories.
. Enforce periodic risk register reviews (e.g., monthly).
. Introduce checklists for each project phase.
. Apply quantitative analysis:
o Monte Carlo simulations for complex projects.
o Sensitivity analysis for prioritization.
o Expected Monetary Value (EMV) for financial decisions.
5.3 Digitalization Strategy
. Implement integrated IT solutions:
o Oracle Primavera Risk Analysis or similar platforms.
o Centralized digital risk registers with project-level filters.
o Interactive dashboards for management oversight.
. Introduce predictive analytics and machine learning for risk forecasting.
5.4 Training and Cultural Development
. Formalize onboarding risk management modules for all new hires.
. Deliver targeted training programs for various staff categories.
. Encourage leadership involvement in promoting risk dialogue.
. Organize internal workshops, seminars, and "Risk Awareness Days."
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6. Conclusion

The study confirms that while the organization possesses a baseline risk management
framework, significant improvements are required in system integration, digitalization, analytical
rigor and staff competencies. The proposed comprehensive strategy aims to strengthen project
delivery performance, organizational resilience, and competitive advantage amid growing
complexity in regional and global construction markets.
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CoBpemeHHble Nnoaxoabl K
POPMUPOBAHUIO CUCTEMbI PA3BUTUA
NepcoHasa

Kapumbaesa Aitcysly TemipFasivKbi3bl

Ka3axcTaHCKO-BpUTaHCKMI TEXHUYECKIMI YHMBEpPCUTET, KazaxcTaH, AimaThbl
Epxirit AHapa KalpaTKbi3bl

Ka3axcTaHCKO-bpUTaHCKMN TEXHUYECKIMI yHMBEPCUTET, KazaxcTaH, AnmaTbl

B ycnoBuAx yckopeHHOM uumdposm3aumm, rnobanmsaumm u TpaHchopmaumm dopm
3aHATOCTM KOHLENUMA pPasBUTMA MepcoHana npuobpena HOBOe codepaHue M macwTabbl.
CoBpeMmeHHble NoAxoAbl K GOPMMPOBAHUIO CUCTEM Pa3BUTMA MEpPCoHaNa OMMPAtTCA Ha
cTpaTernyeckoe MblllaeHNe, TMOKOCTb, HENPEepbIBHOCTb, MNepcoHanMsaumio u  umdposble
WHCTPYMEHTbI. B AaHHOM nuTepaTypHOM 00630pe CUCTEMATU3MPOBaHbI Hanbonee 3HaYMMble
TEeOpeTUYeckne M MNPaKTUKO-OPUEHTUPOBAHHbIE MOAXOAbl, HAlleAlne OTpaKeHWe B Tpyaax
OTeYEeCTBEHHbIX U 3apyberkHbIX nccnenosatener [14].

CoBpeMmeHHble nccnenoBaTenn NoA4EPKMBALOT, YTO CUCTEMA PA3BUTMA NepCcoHana AoKHa
ObITb  HEOTbEMJIEMOM  YacTbto  CTpATErMM  KOMMAHUMKM.  MHOTMMMKM  MCCAefoBaTeNAMM
NOAYEPKMBAETCA, YTO Pa3BMTME AO/KHO CTPOUTLCA C YYETOM [AOJITOCPOYHbIX Lienei busHeca,
obecneymBas COOTBETCTBME MENAY OPraHU3aUMOHHBIMKM  MPUOPUTETAMW U KaAPOBbIMM
BO3MOMHOCTAMM. TaKoM noaxod npeanonaraeT akTUBHYK WHTerpaumto HR-moantmkm c
KOPNopaTUBHOW CTpaTeren, B TOM Y1C/e Ha yPOBHE Nokasatenen apdektnsHoctm [15].

Bonee ToOro, aBTOPbI AKLEHTMPYIOT BHMMaHME Ha HeobXOAMMOCTWM BbICTPAMBAHMA
BEPTUKANN LENEN: OT CTpaTermMyecknx 3agad 40 MHAMBUAYANbHbIX N1aHOB PA3BUTMA COTPYAHUKOB.
3TO MNO3BONAET HE TO/IbKO BbIPOBHATbL MOTMBALMIO MepcoHasna C UeasMW OpraHu3aumm, Ho M
bopmMMpPOBaTb YCTOMUMBYIO KYAbTYPY NPodeccmoHanbHOro pocta [16].

CoBpemeHHble MnoaxoApl K pPasBUTMIO MNepcoHana GOPMUPYOTCA MoA  BAMAHMEM
MHOXeCTBa GaKTOPOB, TaKMX KaK LMbPOBM3aLIMM SKOHOMMKN, YCUNEHWUA KOHKYPEHLMM 33 TaNaHTbI,
rnobanmsaumm u ObICTPOro ycTapeBaHMA 3HaHWA. KomnaHWMM CTPEMATCA BbICTPOUTb TaKume
CUCTEMbI 0DYYEHMA M PA3BUTUA, KOTOPbIE Bbln Obl HE TONbKO 3GDEKTUBHbBIMM C TOYKN 3PEHUS
OCBOEHMA HOBbIX KOMMETeHUMM, HO W T[MOKMMKM, NEepCcoHaNM3MPOBAHHbIMM U TECHO
WHTErpUPOBaHHbIMKM € OU3Hec-uenamn. OCHOBHble COBPEMEHHble MOAXOAbl K Pa3BUTUIO
NnepcoHana BKAOYAOT KOMMETEHTHOCTHbIN M IMYHOCTHO-OPUEHTUPOBAHHDBIN, MHTEPAKTUBHbIE U
NPaKTUKO-OPUEHTUPOBAHHblE MeToAbl 0byyeHMA, WCNONb30BaHME UMPPOBLIX TEXHONOTUNA,
WHTEerpaumo pa3BmT1A ¢ ynpasaeHmem spdekTnsHocTbo, 1 apyrme [17].

KoMneTeHTHOCTHBbIM NOAX0A OCHOBbLIBAETCA Ha MAEe, YTO Kaxaoe paboyee mecTo TpebyeT
Habopa cneunduyecknx KOMMNeTeHUMN, TO ecTb 3HaHWI, YMEHUIM, HAaBbIKOB M MOBeAEHYECKMX
XapPaKTEPUCTUK, KOTOPble HeobxoanMbl AN 3GPEeKTUBHOTO BbiNoAHeHWsA 3a4a4 (Tpaduk 3). IToT
NOAXOA4 MOAYYMA LUMPOKOE PacnpoCTpaHeHue C KOoHua XX BeKa, Korga KOMMaHuM CTaau
paspabaTbiBaTb MOAENMN KOMMETEHUMI ANA Pa3UYHbIX YPOBHEN A0/MKHOCTEN. KomneTeHumn
[enaTcA  Ha  KA4YeBble  (yHMBepcCasbHble), ynpaBaeH4YeckMe W NpodeccMoHaNbHble.
MpenmyLLecTBo AaHHOTO NOAX0Aa BKAOYAET BO3MOMKHOCTb BbICTPAMBAHMA IOTMKM Pa3BUTMA Ha
OCHOBE Pa3pbIBOB MEXAY TEKYLMM YPOBHEM KOMMNETEHLMI COTPYAHMKA 1 Tpebyembim. KomnaHum
pa3pabaTbiBAOT MHAMBWMAYANbHbIE MNaHbl PA3BUTUA, OCHOBAHHbIE HA OLLEHKE KOMMETEHUW
(acceccmeHT-LeHTpbl, 360-rpagycHas obpaTHas cBA3b M Ap.). B Bl Group Takaa mogenb MoxeT
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OblTb peann3oBaHa B pPamKax KapbepHbIX TPEKOB, T[Ae MNPOABMXKEHME MO  Mepapxuu
COMpPOBOXAAETCA POCTOM YPOBHS K/HOYEBBIX M MPOPEeCcCUoHaNbHbIX KomneTeHuui [18].

MpaduK 3. KOMNETEHTHOCTHBIN NOAXOA, K Pa3BUTUIO NepcoHana [18].

( ) ~ N\ ~ N\ 4 N 4 N
Onenka Kapbepnbl
HeoOxonumeie .
KOMITETEHITUHT KOMITCTCHIIH NuauBumy- © TpeKH
Paboue (KITIYCBBIC (acceccmeHT- ATBHEL (poct o
e ’ ueHTp, 360- Hepapxuu
yIIpaBIICHUECKHE, TUTaH
MecTo npodeccruoHanbH ThajtycHai A3BUTHUS 1
p BE) oOparHasi CBsI3b, p KOMITETEH-
CaMO-OLIEHKA) 1IUSIM )
\ J \ / \\§ 4 (G J .

JIM4HOCTHO-OPMEHTUPOBAHHBIM NOAX0A, AKLEHTUPYEeT BHUMAHWE Ha WHAMBMAYANbHbIX
0CODEHHOCTAX COTPYAHWMKOB, TO €CTb WX LEHHOCTAX, MOTMBAxX, CTUAAX ObyyeHMa K
npodeccmoHanbHbix ambuumax. OH npeanonaraeT MepcoHanM3auuio pa3BUTUA, TMOKOCTb B
Bblbope dopmaToB 0OyUEHNA N afanTaLMo NPOrpamm NoZ NoTPebHOCTN KOHKPETHOrO YeI0BeKa
[19].

Teopua camoonpegeneHuns (Self-Determination Theory, SDT) 6bina paspaboTaHa
aMepUKaHCKMMM ncuxonoramm dasapaom J1. Oecn n Puyapaom M. PaiiaHom B 1985 roay.
OCHOBHOI TE3WC TeopuW 3aKIyaeTca B TOM, 4YTO Haunydwee obOyvyeHWe, passBuTMe U
GYHKUMOHMPOBAHME JIMYHOCTM MPOUCXOAAT B TeX YCAOBMAX, rae npeobnafaer BHYTPEHHASA
MOTMBaLMA. BHYTpeHHAA MOTMBALMA BO3HMKAET TOrAa, Koraa AeATebHOCTb BOCMPUHMMAETCA
4e/10BEKOM KaK 3HauYMMasd, MHTepecHas U COOTBETCTBYHOLWLAA ero BHYTPEeHHUM ybexaeHnam, a He
KaK pe3y/nbTaT BHELWHEero AaBNeHna, BO3HarpaxaeHNa nan HakasaHua [20].

LleHTpanbHbIM 3/1€EMEHTOM TEOpUW ABNAETCA YTBEP)KAEHME, 4TO AAA ONTMMANbHOrO
Pa3BUTMA  JIMYHOCTM  HeobxoaMMO  yAOBNeTBOpeHMe Tpéx 6a30BbiX  MCMXONOTMYECKMX
noTpebHOCTEeN: aBTOHOMMK, KOMNETEHTHOCTM U NMPUHAANENKHOCTU. [TOTPebHOCTL B aBTOHOMUMK
O3HAYaeT CTpeM/ieHMe YenoBeKa K KOHTPO/IKO Haj CBOEW KM3HbK, BO3MOXKHOCTU Bblbopa w
peanmsaumm cobCTBEHHbIX peweHun. [oTpebHOCTb B  KOMMETEHTHOCTM BblparkaeTcs B
CTPEMNEHMMU YYBCTBOBaATb CebA cnocobHbIM, 3DEKTUBHO CNpaBasTbCA C MOCTaBAEHHbIMM
3aZla4aMu M AOCTUraTh ycnexa. MoTpebHOCTb B NPMHAANEKHOCTH (MM CBA3AHHOCTH) NPOSBAAETCS
B CTpemneHun 6biTb MPUHATLIM, CBA3AHHLIM C APYTMMMK NOABMW WU YyBCTBOBATb MOAAEPIKKY CO
CTOPOHbI 3HAYMMbIX COLMANBHBIX TPy,

B ycnosuAx, rae 3TM NoTpebHOCTM YAOBAETBOPAIOTCA, Yy YenoBeka dopmupyeTca
YCTOMUMBBIN MHTEPEC K 0BYYEHMIO, BbICOKMI YPOBEHb BOBNEYEHHOCTM N BHYTPEHHAS MOTMBALIMA.
HanpoTtue, Koraa BHelHWe daKTopbl (Hanpumep, aBTOPUTAPHbIMA CTU/Ib PYKOBOACTBA, KECTKME
PernameHTbl, CUCTeMa HaKas3aHMii) NOAaBAAOT aBTOHOMWIO WM  CO34A0T  OllylleHue
HEKOMMNETEHTHOCTN, 3TO MPUBOAMT K CHMMKEHWIO MOTMBALMM, Bbly4EHHOM OECMOMOLHOCTU U
BbIFOpPaHMIO.

B o06pa3oBaTenbHbIX W OPraHM3aLMOHHbLIX KOHTEKCTax Teopua camoonpeneneHus
noay4ynna  WMPOKoe  MNpumeHeHuwe. KomnaHum M obpasoBaTesibHble  yyperkaeHus,
OPMEHTUPOBAHHbIE Ha Pa3BMTUE COTPYAHMKOB WM yYalUMXCA, CO34At0T YCA0BMA ANs Bbibopa U
CaMoynpaB/ieHWs, NPeaoCTaBAAIOT KOHCTPYKTMBHYIO 0OpaTHylO CBSA3b M MOAAEPIKMBAOT
61aronpuUATHbIA  NMCUXONOTUYECKUA  KAMmaT. Takum obpasom, Teopua [ecu u  PaitaHa
NOAYEPKMBAET, YTO pasBuUTUE M 0bydyeHne Hanbonee 3ddEKTUBHO B TeX YCA0BUAX, Fae Yenosek
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oulyliaeT ceoboay, NOAAEPKKY M NPU3HAHME, @ CaM NPOLLECC BOCMPUHMMAETCA Kak BO3MOXKHOCTb
ANA cCaMopeanmsaumm 1 pocTa.

KomnaHun, npumeHsatolme 3TOT NOAXOA, NPOBOAAT AMATHOCTMKY MOTMBALMOHHbBIX
npodwmnen CcoTpyaHUKOB, pa3pabaTblBatoT WMHAMBMAYANbHbIE TMAAHbl  PA3BUTMA, KOYUMHT-
NPOrpammbl M KapbepHble KOHCyAbTauMW. BHeapeHne AMYHOCTHO-OPUEHTMPOBAHHOIO NOAX0Aa
NO3BO/IAET MOBbLICMTb BOBAEYEHHOCTb W yAEep)KaHWe MnepcoHana, a TaKkKe CcoaencTsyer
NOCTPOEHMIO KY/IbTYPbI A40BEpUs 1 pa3suTua [20].

NHTEpaKTMBHbIE M MNPAKTUKO-OPUEHTMPOBAHHbIE  MeToAbl  0by4YeHMA  BKAKOYAKOT
COBPEMEHHbIE CUCTEMbI PAa3BUTUA, KOTOPbIE OTXOAAT OT TPAAMUMOHHbBIX NEKLMOHHbIX POPMATOB B
NO/Ib3Y aKTMBHbIX MeTOAO0B. Kelc-CTagun, CUMyNAUMKM, eN0Bble UTPbl, NPOeKTHOe 0byyeHue, action
learning — BCe 3TWM MeToAbl HanpasieHbl Ha pPa3BUTME HABbLIKOB 4Yepe3 MPaKTUYECKYH
0eATenbHoCTb U pednekcmio. OHM NO3BONAIOT Ny4LUE 3aKPENAATb 3HAHWA, Pa3BUBATb KPUTUYECKOE
MbILUNEHNE, KOMaHAHYO paboTy M aganTaumio K HecTaHAAPTHbIM CUTyaumam. B pamkax
NPOEKTHOrO 0bOy4YeHMA YYaCTHUMKWM pPeLlatoT peanbHble 3a4avM KOMMAHWKM, 4TO MNOo3BOAAET
0b6beanHUTL Npouecc pa3suTuA ¢ busHec-uenamu. Bl Group moxXeT NPUMeEHATb AaHHble METOAbI
npyv NOArOTOBKE MEeHe[XepoB MPOEKTOB, PYKOBOAWUTENEW HanpaBAeHWA W  UHXKEHepHO-
TEXHWYECKOro NepcoHana, BKAKYAA KENCbl U3 CTPOUTENIbHOM NPAKTMKK [21].

Lindposmzauma KopeHHbIM 06pa3om MeHAET NapaZurMmy pa3BuUTUA NepcoHana. B pokyce
[AHHON NapafAmrMbl HAaXOAATCA AOCTYMHOCTb, TMOKOCTb, NEPCOHANM3ALMA U MACLLITabUpPyemMOoCTb.
KomnaHun BHeapsAoT Learning Management Systems (LMS), nnatdopmbl KOpNopaTUBHOMO
obyyeHmA, MOBUNbHbIE NPUNOXKEHWNSA, BUAEOKYPCbI M afanTusHble LMdpoBble Moayan, Gopmmpys
eaNHYI0 UMdPOBYIO 3KOoCcKcTemy [22].

E-learning no3sonaeT cOTPYyAHNKAM CaMOCTOATENbHO BbIOMpPaTh Bpema 1 TeMn oby4veHums,
OTCNEeXMBATb MPOrpecc W BO3BpPaWATbCA K MaTepuanam npu Heobxoaumoctu. PassuTue
MMKPONEPHMHIA (KOPOTKMX 06pa3oBaTenbHbIX MOAyNen) 1 obyyatolimx BuaeodopmaTos Aenaet
npouecc obyyeHna yaobHbIM M HenpepbiBHbIM. Bl Group MoXeT MCnonb3oBaTh LMbpoOBbIE
nnatdopmbl ANA 0DyYeHMA WHXKEHEPHbIX CNeLuannucToB, aAMWMHUCTPATUBHOIO MNepcoHana W
MON0AbIX COTPYAHMKOB B popmaTe blended learning (cmewanHoro obydyexua) [23].

MpMMeHeHNe TEXHONOTNIN MCKYCCTBEHHOIO MHTEANEKTa U aHaAUTKKK big data no3sonaet
C034aBaTb MEPCOHaNM3MpPOBaHHble ObOy4YatolWMe MapLpPyTbl, PEKOMEHAO0BATb KOHTEHT W
aHaNM3MpPoBaTb pe3y/abTaTbl B peasibHOM BpemeHu. MHTerpaums ¢ HR-cuctemamm nomoraet
CBA3bIBATb PA3BUTME C KAPbEPHbIM POCTOM M BU3HEeCc-pe3yibTaTamu [24].

CoBpeMeHHble KOMMaHMM BCE 4Yalle WMHTErpupyroT CUCTEMY Pa3BUTMA MNepcoHana C
cuctemon oueHkn addekTnsHocTn (performance management). 3TO 03HayaeT, 4TO LEAn
Pa3BMTMA yBA3bIBAOTCA C Nokasatenamu KPI, pe3ynbTaTamu OUEHKM KOMMNETEHUMN U
notpebHocTAMKM BusHeca. Takaa MHTerpauma No3BOAAET NPeBpPaTUTb 0byyeHne 13 abCcTpaKkTHOM
33/la4M B MHCTPYMEHT AOCTUMKEHMA KOHKPETHbIX BM3Hec-pe3ynbTaToB. Hanpumep, ecan otaen
NpoAaX MOKa3blBaeT CHWMKeHWe 3QOEeKTUBHOCTM, MOryT ObiTb 3anyuleHbl KPATKOCPOYHble
nporpammbl obydeHus No neperoBopam, pabote c BopaxeHnamm nanm CRM. MNMocne npoxoxaeHua
Kypca OLEHMBAOTCA HE TONbKO 3HAHWA COTPYAHWKOB, HO MU GaKTUYecKoe M3meHeHne B HM3Hec-
pe3ynbTaTaX: POCT BbIPYYKM, KOHBEPCUM, CHUMKEHME TEKYHECTM KAMEHTOB [25].

Kpome TOro, KOMNaHWM BHEAPSIOT «KyAbTypy 0OpaTHOM CBA3M», OCHOBAHHOM Ha
PErynapHOM NpaKkTMKe pAasaTb 0bOpaTHYylO CBA3b MO pesyabTaTam obydyeHua u paboTte, 4To
YCUAMBAET CBA3b Mexay ObyyeHMem W MNOBCEAHEBHOM AeATeNbHOCTbIO. TakMm 06pasom,
COBPEMEHHble MOAXOAbl K Pa3BUTMIO MepcoHana NpeanonaratoT nepexos oT eAMHO0bpasHbIX
NporpaMm K afanTmBHbIM, TMOKMM 1 OPUEHTMPOBAHHBIM Ha KOHKPETHOTO COTPYAHMKA peLleHUAM.
icnonb3oBaHWe KOMMNETEHTHOCTHbIX MOAgENeN, aKTUBHbIX METO0B, LMPPOBbLIX MHCTPYMEHTOB U
CBA3M ¢ BM3Hec-uenamm GopmMmnpyeT YyCTOMUMBYIO U CTPATETMUYECKM 3HAUYMMYIO CUCTEMY Pa3BUTUA




I Proceedings of the 10th International Scientific Conference

4esI0BeYeCcKOro KanuTana, KoTopasa 0COBEHHO aKTyasbHa A4 AMHAMMUYHbLIX OTPacael, TakMx Kak
CTPOUTENLCTBO [26].

TakKe, MHOrvMe aBTOpbl MOAYEPKMBAOT HEOOXOAMMOCTb YYETa MHAMBMAYANbHbIX
ocobeHHocTel obyyatoLumxca. CoBpeMeHHbIe CUCTEMbI Pa3BUTUA NePCOHasa BCE Yalle OTXOAAT OT
YHMBEPCANbHbIX MPOrpamm B No/b3y NEePCOHANN3NPOBAHHbIX N1aHOB 0byyYeHus. Mcnonb3oBaHume
Learning Management Systems (LMS), MUCKycCTBEHHOIO MHTENIeKTa U big data no3BonaeT cTpouTb
WHOMBUAYANbHbBIE TPAEKTOPUM 0DYyYEeHWA, aAanTUPOBaHHbIE Mo NOTPEOHOCTM M CTUAb 0ByYeHNs
KOHKPETHOro CoTpyaHuKa [27].

Mo mepe pa3BUTUSA TeEXHOAOTMI TpaHchopmupytoTcs GOPMbl, METOAbI U MHCTPYMEHTbI
obyyeHuna. Hanpumep, 6onee sadpPpeKkTMBHbIE KOMMAHUM MEpPexodAaT OT TPAAMUMOHHBLIX Gopm
obyyeHMAa K UMOPOBLIM ISKOCUCTEMAM: BMPTYaNbHbIM aKaZEMWMAM, CUMYNAUMAM, OHNANH-
nnathopmam M MobuAbHbIM NpunoxKeHuam. KoHuenumsa Digital Learning BkatodaetT B cebs
MCMONb30BaHNE CAEAYIOLWMX MPAKTUK: KopnopatMBHbix LMS; e-learning KypcoB 1 moaynewn;
MUKPONEPHWUHTA; aanTUBHbIX Kypcos ¢ MW; umudpoBoi aHaNUTUKN ANA OLEHKM nporpecca. 370
NO3BO/IAET He TOJIbKO PacWMpUTb AOCTYN K OByYeHWtO, HO M CHU3MTb 3aTpaTbl, obecneynTb
rMOKOCTb M NOBLICUTb BOBNEYEHHOCTb COTPYAHMKOB [28].

B coBpemeHHoOW HR-npakTuke ocoboe BHWMMaHMe yaensetca Takum dopmaTtam, Kak
KOYYMHT, MEHTOPCTBO M peer learning, KOTOpble NOBbIWAtOT 3PGEKTUBHOCTb STUX METOAOB KakK B
PA3BUTUN TNAEPCKMX KOMMNETEHLMIA, TaK U B NOBbILLEHWUU NNYHOW OTBETCTBEHHOCTW COTPYAHWUKOB
3a cobCTBEHHOE pa3BMTME. TaKkKe, PAaCCMATPUBAETCA pa3BMTME MepcoHana B TECHOWM CBA3W C
ynpasaeHvem TanaHtamu. Co3gaHue  MHAMBUWAYANbHbIX  KAapbepHbIX  TPEKOoB, CUCTEM
NPeeMCTBEHHOCTM M MPOrpamMm yAepKaHuA NO3BONAET He TOAbKO GOPMMPOBATb KAZPOBbIN
pe3eps, HO M CHMXKATb YPOBEHb Teky4ecTn [29].

KomnaHuu, yaenawowme BHUMaHWE KapbepHOMY Pa3BUTUIO, AEMOHCTpUpYoT bHonee
BbICOKME NOKa3aTe/M BOBNEYEHHOCTU, MHHOBALUMOHHOCTU M YCTOMYMBOCTU. ITO OCOBEHHO BaXKHO
B KOHTEKCTE CTPOUTENIbHOM OTPACAH, rae KBaAMOULIMPOBAHHbIE Kapbl —3TO AePULNTHbIN pecypc
[30].

B uenom, coBpemeHHble noaxodpl K GOPMMPOBAHMIO CUCTEMbI PA3BMTMA NepcoHana
OTPaXKatoT nepexos, OT aAMWHUCTPATUBHOMO K CTPaTErMYyeCKoOMy YMNpPaBAEHWUIO Yen0BeYEeCKMMMU
pecypcamun. OHW CTPOATCA Ha MHTErpauum TEXHONOTUM, OpUeHTaUMKM Ha 4enoBeka, rmbKocTy,
HEenpepbIBHOCTM M U3MEPUMOCTM. ITU NPUHLMMBI HAXOAAT WMPOKOE NMPUMEHEHME B KOMMAHUAX,
cTpemalmxca K anaepctey B ycnosuax VUCA-cpeabl (Volatility - namenumsoctb, Uncertainty-
HeonpeaeneHHocTb, Complexity - cnoxHocTb, Ambiguity - AByCMbICNeHHOCTb) [31].
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Abstract

The article is devoted to assessing the impact of information technology implementation
on the management of medical organizations. It examines the theoretical foundations of
healthcare digitalization and international and Kazakhstani experience. Using the example of a city
polyclinic in the Republic of Kazakhstan, changes in management processes following the
implementation of a medical information system are analyzed. Positive results are noted:
increased management efficiency, improved quality of patient care, and a reduction in the number
of errors. Current problems are highlighted and recommendations are made for the further
development of digital infrastructure in medical institutions. The data obtained confirm the
effectiveness of IT as a tool for improving management performance in healthcare. The
introduction of information technology in healthcare: the experience of Kazakhstan

Keywords: information technology, healthcare, healthcare organization management,
medical information system, digitalization, polyclinic, e-health, Kazakhstan, management
efficiency, digital transformation.

In the context of rapid development of digital technologies and digitalization of all spheres
of public life, issues related to the introduction of information technologies (IT) into the healthcare
system are becoming particularly relevant. Improving the efficiency of healthcare organization
management, optimizing healthcare service delivery processes, and improving the quality of
patient care are all becoming possible thanks to the use of modern IT solutions.

As a socially significant structure, medical organizations face challenges related to the need
to process large amounts of information, manage human and material resources, and ensure
timely management decisions. The introduction of information systems allows these tasks to be
asolved more efficiently, which is especially important in conditions of limited resources.

The purpose of this article is to assess the impact of information technology on the
management process of a medical organization.

Information technology in healthcare is a set of software, hardware, and
telecommunications solutions aimed at automating the processes of collecting, storing,
processing, and transmitting medical information. The main areas of IT implementation in medical
institutions are:

 Electronic medical records;

* Information systems for resource management (human resources, finances, equipment);

* Telemedicine;

e Remote patient monitoring platforms;

* Integration with government databases and electronic healthcare systems.
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The use of IT helps improve the quality of management decisions, reduce the time needed
to process information, and increase the transparency of healthcare institutions' activities.

In developed countries, IT has become an integral part of healthcare management. For
example:

e Estonia has one of the most advanced e-health systems, where virtually all medical
records are kept digitally and are accessible to both patients and doctors.

¢ In the Netherlands, electronic prescription and clinical data integration systems are
widely used, reducing errors and improving treatment effectiveness.

e Inthe United States, EHR (Electronic Health Records) systems are integrated as part of
the Meaningful Use program, which encourages healthcare institutions to use IT to improve
treatment outcomes.

Global practice shows that the successful implementation of IT requires not only technical
equipment, but also a well-thought-out policy, staff training and a regulatory framework.

Kazakhstan is actively introducing IT into the healthcare sector, particularly as part of the
implementation of the state digitalization program. The country has a unified integrated
healthcare information system, which includes:

e Electronic outpatient records;

* A system for registering and accounting for medical workers and organizations;

* Modules for automating the work of doctors and administrators.

Since 2020, telemedicine has been actively developing, especially in remote regions, which
helps to reduce inequality in access to medical services.

Despite significant progress, there are still challenges: insufficient IT literacy among staff,
the need to modernize infrastructure, and the need to improve legal regulation in the field of e-
health.

Currently, the following IT solutions have been implemented in medical institutions in
Kazakhstan:

¢ Medical information system — a unified digital platform that includes electronic medical
records, appointment schedules, and a system for tracking medications and laboratory tests;

¢ Electronic queue and appointment scheduling — patients can make appointments via
the eGov.kz portal or mobile app;

. Automated personnel and financial accounting — through integration with the
‘Accounting for Healthcare’ module;

e  Real-time reporting — report generation for the ministry and local government is
automated.

After the implementation of IT solutions in the management of medical institutions, the
following was recorded:

e Areduction in report generation time by more than 60%;

e Anincrease in patient satisfaction (according to an internal survey) by 23%;

¢ Adecrease in the number of cases of data loss or errors in records;

. An increase in the proportion of electronic referrals for laboratory tests and
consultations (more than 80% of all requests).

Table 1. Changes in key indicators after IT implementation

Indicator Before implementation After implementation
Report generation time 10 days 4 days
Patient satisfaction 65% 88%
Errors in documents High level Low level
Share of electronic referrals 30% 80%
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The results of the analysis of the implementation of information technologies in the
management of the city polyclinic confirm the effectiveness of digital solutions for improving the
productivity and quality of management activities. The automation of routine processes, such as
documentation, reporting, personnel and financial administration, has allowed management to
focus on strategic tasks and operational decision-making.

One of the key effects has been increased transparency of processes, which is particularly
important in the context of government institutions. In addition, digitalization has improved
interaction between structural units and simplified data collection and processing, which is
especially valuable in the context of pandemics and limited resources.

The analysis shows that Kazakhstan is moving in line with global trends in the digital
transformation of healthcare. However, there are also differences: in a number of Western
countries, the emphasis is on integrating IT with artificial intelligence and machine learning, while
in Kazakhstan, the priority remains basic process automation and the creation of a unified state
platform.

Existing problems and limitations should also be taken into account, including:

Insufficient IT literacy among some staff;

Limited technical resources in rural areas;

¢ Uneven implementation of systems in different regions of the country;
The need to improve information security and personal data protection.

Nevertheless, the successes achieved so far prove that with targeted state policy and
sustainable funding, IT can become a powerful management tool in the medical field.

The digitization of healthcare organization management is an integral part of the modern
healthcare model. The introduction of information technology in the polyclinic examined in this
study has significantly improved the efficiency of management activities, improved the
accessibility and quality of medical services, and reduced the costs associated with document flow
and reporting.

The experience of the Republic of Kazakhstan, especially within the framework of the state
digital healthcare program, demonstrates that even with limited resources, it is possible to achieve
significant results with a clear strategy and support from the state.

Based on the analysis, the following recommendations can be formulated:

e Continue to develop IT infrastructure in medicine, with an emphasis on uniform
digitalization across regions;

e Implement programs to improve the digital literacy of medical and administrative staff;

e Strengthen measures to protect medical information;

 Study and adapt best international practices (particularly in the field of telemedicine and
Al analytics) to local conditions.

Prospects for further research include a more in-depth analysis of the impact of IT on
specific management functions, such as strategic planning, cost optimization and human
resources policy, as well as studying the impact of digitalization on patient satisfaction.
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Dilgilik v onun aktual problemlari

Xilasa

Bu magalada BBC sanadli filmlarinin transkriptlari ils birlikds istifadasinin xarici dil tadrisindaki
effektivliyi arasdirilir. Darsin baslangicinda effektiv giris marhalasinin taskili sagirdlarin
motivasiyasini artirmaqgla va dars prosesina fokuslanmani tamin etmakls yanasi istar tarix, istar
biologiya, istarsa da madaniyyatlararasi integrasiyaya xidmat edan movzular talabalarin avvalki
bilgilarinin canlandirilmasinda va onlari ilkin muzakirays tasviq etmakda asasli rol oynayir.
Multimodal kontekst — vizual va audio elementlarin sintezi — dyrananlarin leksik ¢atinliklari asaraq
mazmunu basa dismasina va aktiv mizakiralara calb olunmasina sarait yaradirdi. Yeni [igatin
idara olunmasi Ggln dars zamani istifads olunan videolardan dastaklayici alintilar, vizual [Ggatin
yadda saxlaniimasina va sonraki istifadasina asasli tohva verirdi. Bu strateji yanasma ila birinci kurs
A2 dil saviyyali sagirdlarla aparilan bir ayliq eksperiment naticasinda dinlama va oxu kimi passiv
bacariglarda 20%, yazi va danisiq kimi aktiv bacariglarinda 15% artim geyds alindi.

Summary

This article examines the effectiveness of using BBC documentaries along with their transcripts in
foreign language teaching. Organizing an effective lead-in stage at the beginning of the lesson not
only increased students’ motivation and helped them focus on the lesson process, but also played
a significant role in activating their prior knowledge and encouraging initial discussions on topics
related to history, biology, and intercultural integration. The multimodal context — a synthesis of
visual and audio elements — facilitated learners’ comprehension of the content by helping them
overcome lexical difficulties and engage in active discussions. Supportive excerpts from the videos
used during the lesson significantly contributed to the retention and subsequent use of visual
vocabulary. As a result of this strategic approach, a one-month experiment conducted with | grade
students at the A2 level recorded a 20% improvement in receptive skills such as listening and
reading, and a 15% improvement in productive skills such as writing and speaking.

Acar sozler: autentik materiallar, multimodal kontekst, transkript istifadasi, bacariglarin
integrasiyasi, ligatin idara olunmasi

Key words: Authentic materials, multimodal context, transcription use, skills integration,
vocabulary management

Dord ssas dil bacariginin — dinlama, oxu, danisiq va yazinin — inteqgrasiyasi muasir dil tadrisinda
asas prinsip kimi gabul edilir (3, s. 272). XUsusila orijinal materiallarla islayarkan, bu bacariglarin
sinxron inkisafi sagirdlarin dili ham passiv, ham da aktiv sakilda manimsamasini tamin edir (2, s.
100). BBC sanadli filmlarinin audio materiallari ils birlikda taqdim olunan transkriptlar sagirdlara
dinlama zamani va ya sonra matnin oxunmasi yolu ila basa diismani artirmaga kémak edir (9, s.
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122). Transkriptlarin reading kimi tatbigi sagirdlerin passiv dinlema bacarigini oxu ils
glclandirarak, yeni sdz va ifadalarin daha yaxsli gavranmasini tamin edir. Bu metod sayasinda
sagirdlar dinlemada garsilasdiglari ¢atin sdzlari yazili sakilds de gorir, takrar edir va naticada
hamin leksik vahidlar danisiqg va yazi faaliyyatlarinda da istifadaya kecarak aktivlasir (6, s. 78).

BBC sanadli filmlari kimi multimodal orijinal materiallar dil dyranma prosesinda mixtalif duygu
kanallarini — vizual, esitma va yazi — eyni zamanda isa salir (4, 2009, s. 14). Mayer-in multimedia
dyranma nazariyyasina gdra, malumatin eyni anda vizual va esitma kanali ila gabulu onun beyinda
mohkamlanmasini artirir (5, s. 31). Multimodal kontekst xisusile yeni lGgat tarkibinin
yungullasdirilmasi Ggln vacibdir, clnki vizual input — sakillar, altyazilar, grafiklar — 6yrananlarin
basa dismadiklari sozlarin manasina kontekstual isig tutur (11, s. 64). Bu problemi azaltmagq Ucln
darslarda vizual inputun idara olunmasi, uygun zamanlama va secilmis multimodal elementlarin
tatbigi talabalarin yeni leksikani daha asan gavramasina, gorxmadan muzakiraya calb olunmasina
sorait yaradir (7, s. 56).

Dil darslarinde mdvzunun baslangicinda sagirdlarin diggatini calb etmak, onlari darsa
hazirlamaq Uctin effektiv giris marhalasi taskil edilmalidir (8, s. 21). ikici dil darslarinds xisusi yeri
olan "giris" 0zlnds effektiv dars Ucln gbézardi edila bilmayan bir cox asaslari birlasdirir.
DUstndlmas, uygun va movzu ila birbasa alagali olan bir "giris" ilk ndvbada talabalarin diggatini
ozlina ¢akir. Maragin formalasmasinda avazolunmaz hesab olunan "giris" 6z barabarinda
talabalarin mdvzu ila alagali avvalki bilik bazasini aktivlesdirarak yeni materiali avvalki bilikls
birlasdirmays va alagali sakilda yadda saxlanmasina sarait yaradir. Movzu ila alagali mihitin
yaradilmasi sayasinda talabalarin 6zUnU hamin mUhitin icarisinda hiss etmalari dars prosesini daha
manall va magsadydnli edir ki, bu da dars boyu istirak, interaktivlik, kommunikativlik, 6z glivan,
hadaf dil va ondan istifadays istak, narahatciligin aradan galxmasi kimi asasl anlayislari 6z
barabarinda formalasdirir. (10, sah.42). Multimodal autentik materiallarin istifadasinda giris
marhalasi gisa video fragmentlari, vizual grafiklar va suallarla zanginlasdirilir ki, bu da sagirdlarin
darsin asas movzusuna emosional va intellektual baghhgmni giclandirir (1, s. 310). BBC sanadli
filmlarindan secilmis gisa kliplar movzunun ilkin tagdimatinda istifads olunaraq sagirdlarin darsa
olan maragini artirir, onlarda moévzu ils bagli ilkin biliklar va mizakira G¢lin motivasiya yaradir.

Bu metodun effektivliyini yoxlamag magsadila ADPU-nun Saki filial birinci kurs talabalari- A2 dil
saviyyali 14 talaba ila bir aylig eksperiment aparildi. Eksperiment middstinda har hafta iki BBC
sanadli filmi secildi har biri transkript suallari ila misayiat olundu. Dars zamani videoya baxis,
transkript Uzra sual-cavab, mlzakira ve danisiq tapsiriglari hayata kecirildi.

Eksperimentin avvalinds va sonunda sagirdlerin dinlama va danisig bacariglart Common
European Framework (CEFR) standartlarina uygun testlarle Olclldl. Qimatlandirmak Ucln
mevyarlar standartlar Gzra gatilasdirildi. (Cadvall) Naticalara asasan, sagirdlarin dinlema va danisiq
saviyyalarinds 15-20% arasi artim geyda alindi. (Cadval 2) Sagirdlar yeni sozleri daha rahat
manimsamaya basladilar ve dars zamani mizakiralardas faalliglari nezaragarpacaq daracads artdi.
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Cadval 1
Bacariqg Sahasi | Qiymatlandirma | A2 Saviyyasi B1 Hadafi Bal Aralig
Kriteriyasi (ovval) (Sonra)
Dinlama Aydin va sada Yalniz tanis Tanis 0-25
danisilan sozlari anlayir movzularda
malumati basa asas fikirlari
dismak anlayir
Dinlama Vizual/audio Vizual dastaya | Vizuali 0-25
dastaklarla cox ehtiyac konteksta
anlamani duyur uygun istifada
artirmaq edir
Oxu Qisa va sada Yalniz tanis s6z | 9sas fikirlarive | 0-25
matnlari anlamaq | va frazalara bazi detallari
asaslanir anlayir
Oxu Oxu Strategiya 95as OXu 0-25
strategiyalarindan | istifadasi zaifdir | strategiyalarina
istifada (skan baslayir
etmavas.)
Danisiq Sual cavab va Ayri-ayri soz va | Cimlalarisada | 0-25
saxsi malumat ifadalardan vasitalarle
ifadasi ibaratdir birlasdirir
Danisiq Sada dialoglarda | Clziistirak, Tanis 0-25
istirak tez-tez takrara | movzularda
ehtiyac duyur dialoglarda
istirak edir
Yazl Sada ciimlalar va | Sshvlarla dolu | 9lagali, gisa 0-25
geydlar yazmaq sada cimlalar | matnlar yazir
Yazl Uygun lUgat Mahdud so6z Genislanmis 0-25
istifadasi ehtiyati lUgat, az sahv
Cadval 2

Bacarig Noévu

ovvalki Orta Bal (%)

Sonraki Orta Bal (%)

Tokmillasma (%)

60.0

72.0

+20%

Passiv Bacariglar
(Dinlama va Oxu)
Aktiv Bacariglar
(Danisig va Yazi)

58.0 66.7 +15%

Natica

BBC sanadli filmlarinin transkriptlari ils birlikds istifadasi dil dyreanma prosesinda bacariglarin
integrasiyasini tamin edir, leksik c¢atinliklarin aradan galdirilmasinda multimodal kontekstin
gliclindan istifada edir. Vizual ve audio inputun sintezi sagirdlarin mazmunu daha yaxsi basa
dismasina, bilinmayan |Ugat tarkibinin tasirini azaltmasina va darslarda aktiv istirakina sarait
varadir. Darsin baslangicinda taskil olunan effektiv giris marhalasi sagirdlarin motivasiyasini
artiraraq darsin fokuslanmasini tamin edir. Eksperiment naticasinda sagirdlarin dinlema va danisiq
bacariglari gliclanmis, dyranmaya garsi motivasiyalari yiksalmisdir.
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Abstract

This article explores the evolution of the theory of social identity in the context of
globalization. The phenomenon of identity has become central to modern sociology and social
theory due to increasing pressures on personal and collective identity across the globe. The study
examines classical and contemporary approaches to identity, including psychodynamic,
sociological, and integrative frameworks, and outlines how Western, Soviet, Russian, and
Kazakhstani scholars have contributed to identity discourse. Special attention is paid to the Kazakh
context, including post-Soviet transformations, repatriation, diaspora relations, and the semantic
and political implications of the term oralman. The article demonstrates the importance of
rethinking identity theory in relation to nation-building and social integration in a multiethnic
society.

Keywords: social identity, globalization, nationalism, Kazakhstan, repatriates, diaspora,
Kandas, integration, sociological theory, post-Soviet transformation

Introduction

In the context of globalization, questions of identity have become increasingly urgent, as
individuals and communities navigate rapid changes in cultural, political, and socio-economic
environments. ldentity crises are now prevalent, marked by uncertainty, social alienation, and the
search for belonging. Theoretical reflections on identity span multiple disciplines—psychology,
sociology, philosophy, and anthropology—underscoring its complex and multidimensional nature.

In Kazakhstan, these discussions have practical relevance, particularly in light of post-Soviet
transitions, evolving national policies, and demographic shifts. This article aims to trace the
theoretical development of identity studies, especially social identity, and analyze its application
to Kazakhstan's unique societal structure. The paper also investigates how repatriated ethnic
Kazakhs (referred to as oralman) are perceived and integrated within national identity discourse.

Theoretical Foundations of Social Identity

Kazakhstan's society today is making concrete steps toward establishing a solid position
among developed and competitive countries by defining its strategic goals. The range of topics
addressed by national sociology in the era of globalization is broad and diverse. Among the most
pressing issues in contemporary Kazakhstan is that of social identity.

In the era of globalization, identity has entered a period of crisis: people experience self-
doubt, stress, aggression, various forms of dependency, detachment from real life, excessive
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dominance, and other social phenomena. Identity has become a key issue in contemporary
sociology and a central phenomenon in modern society.

Identity (Latin: idem — sameness, continuity) refers to an individual's awareness of
belonging to a particular group, enabling them to define their place in the social space—whether
in terms of political affiliation, ethnicity, religion, or race. It is a broad concept encompassing
biological, psychological, social, and cultural dimensions.

Identity is widely studied across disciplines such as psychology (especially ego psychology),
psychoanalysis, sociology (including symbolic interactionism and social anthropology), philosophy
(phenomenology), ethnology, and political science.

The first major theorist to comprehensively analyze identity was E.Erikson, who introduced
the concepts of «identity» and «identity crisis» in the 1940s. His key works—Childhood and Society
(1950) and Young Man Luther (1958)—solidified the term’s usage in academic psychology and
sociology. The work of E. Erickson, who first studied identity in detail: using various methods such
as social and psychological analysis, created its own context and content for this concept.

The concept of identity has gained wide popularity in scientific circles with its introduction
into the doctrine. According to Erickson, identity is a personal balance and historical continuity,
which is the perception of oneself as a balance and the awareness of the continuity of one's own
existence in time and space. The famous American futurologist A. Toffler wrote in the 1980s:
«millions of individuals find their own identity and seek their own identity, overcoming chaos, in
order to establish order throughout the process».

Erikson’s legacy has been expanded by numerous scholars, including Sigmund Freud,
Jacques Lacan, Karl Popper, Jirgen Habermas, Anthony Giddens, Michel de Certeau, Carl Jung,
Jean Piaget, Alvin Toffler, Mikhail Bakhtin, and Lev Vygotsky, among others.

Identity in scientific discourse can be divided into two traditional approaches:
psychodynamic (rooted in Freud's theories) and social. Freud identified identity as central to both
socialization and adaptation, emphasizing both biological and social processes. He described the
lack of identity formation as a form of social alienation and psychological impoverishment. The
phenomenon of alienation of a person from the layer of identity, changes his actions in the social
world, as a result of which he undergoes a state of alienation, alienation, Z. Freud explains this
situation as «psychological absorption of the majority». In the development of identity, Freud
highlights two important processes: biological and social [5].

Various methodological approaches to the study of identity include: Functionalism and structural
functionalism (Emile Durkheim, Talcott Parsons), Symbolic interactionism (Charles Cooley, Erving
Goffman), Phenomenological sociology (Peter Berger and Thomas Luckmann), Integrative
approaches (Pierre Bourdieu, Anthony Giddens).

In these traditions:

e Functionalists see identity as a structural element formed through socialization. In
functionalism and structural functionalism, identity is considered as a structural character
of an individual, formed in the process of social ideals and values, transmitted through
socialization to the next generation.

e Interactionists focus on the reflexive nature of identity in relationships with «others».

e Phenomenologists  highlight  subjective interpretations. Proponents of the
phenomenological method consider interpretative differences and individuals as the
essence of a particular social environment. The Integrative method is considered the
starting point of the multiplicity of self-consciousness with individual, social aspects that
are interconnected.

e Integrative methods emphasize multidimensional self-awareness that connects personal

and social dimensions.
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Social Identity and Nationalism

Among the founders of the problem of social identity on the basis of such a theory of
nationality are Western European and American scientists-authors: M. Weber, H. Cohn, K.
Deutsch, E. Keduri, E. Smith, D. Breilly and E. Gellner «nationality and nationalism», B. Anderson
«amazing communities», E. Hosbaum «nationality and nationalism after 1970».

In the late 19th and early 20th centuries, the national question was interpreted through a
Marxist-Leninist lens. K. Marx, F. Engels, and V.. Lenin evaluated the issue in the context of class
struggle and social justice, striving to construct a «Soviet identity» based on the principles of
internationalism (Marx and Engels 1970; Lenin 1972).

During the Soviet period, scholars such as M.Zhunisov, N.Shitov, A.Tursunbayev, A.Bagramov,
and G.Dakhshleiger studied ethnic and interethnic relations within the framework of a socialist
society, focusing on socio-economic, historical-political, and cultural-technical aspects (Shitov
1975). However, their conclusions require critical re-evaluation in light of contemporary social
science perspectives.

Soviet and Russian Approaches to Identity

In Russian sociology, identity theory has been actively developed. Researchers such as |.Kon,
K.Abulkhanova-Slavskaya, M.Bakhtin, L.Drobizheva, V.llyenkov, A.Leontiev, M.Lotman, V.Merlin,
B.Porshnev, A.Spirkin, L.Schneider, and V.Yadov have analyzed identity from various perspectives
(Kon 1984; Yadov 1997). In the post-Soviet era, scholars like Lukov, Gorshkov, and Smakotina
introduced new methodological models (Lukov 2010; Gorshkov 2011; Smakotina 2014). For
example, 1.Kon, as the first Russian scientist, in the analysis of identity considers the internal and
external contradiction in personality as a conditional construct that balances it. V.Lukov reveals
the relationship between social identity and the socialization of personality in the context of
culture. The work of M. K. Gorshkov is devoted to the analysis of the dynamics (pace) of social
identity in a reformed society, N.Smakotina considers identity as a form of stabilization of a person
in conditions of instability.

In defining national identity, three main approaches have become widespread: Primordialism
(Radcliffe-Brown 1952; E.Smith 1986; L.Gumilev 1990), Instrumentalism (D.Nagel 1994; S.Olzak
1983; F.Barth 1969), and Constructivism (B.Anderson 1983; V.Malakhov 2001; V.Tishkov 2002).

Identity in Kazakhstan: National and Civic Dimensions

In Kazakhstan, identity is explored within philosophical-social, historical-ethnological,
psychological, and pedagogical research. Prominent scholars include U.Bromley, T.Sarsenbayev,
M.Tatimov, B.Ayagan, A.Nysanbayev, K.Syroyezhkin, N.Nazarbayev, Z.Shaukenova, and
C.Borbasov (Tatimov 1993; Syroyezhkin 2005; Nazarbayev 1999).

A key state-funded project in this field is «Studying the Aspects of Civil Identity Formation
among Ethnic Groups in Kazakhstan», conducted in 2009 under the supervision of Artemyev
(Artemyev 2009). It is known that the root changes in National relations in Kazakhstan associated
with the collapse of the Soviet state yesterday deepened the symbols of the crisis in the
consciousness of the national, socio-political identity of citizens of the Republic of Kazakhstan. In
this current situation, to prevent contradictions in national relations that have arisen for objective
and subjective reasons, the state has put on the agenda the creation of prerequisites for the free
development of different ethnic and different language-speaking communities living within its
framework on the basis of mutual interethnic harmony, the formation of a sense of identity
through the process of integration, the formation of a single consolidated people, citizen of the
Republic of Kazakhstan.

Western scholars have also addressed identity in Kazakhstan. During the Soviet era, studies
by Bacon, Bennigsen, Lubin, and Olcott laid the foundation for understanding Central Asia (Olcott
1987). In the post-Soviet period, researchers such as A.Akiner, M.Beissinger, P.Kolsto, R.Wolfel,
S.Buckley, and S.Werner have offered broader analyses (Akiner 1995; Kolst 1998; Wolfel 2002).
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For example, E.Bacon (1958) provided one of the first English-language accounts of Kazakh
tribal genealogy; Bennigsen and Carrere studied Muslim ethnic groups; and Olcott’s The Kazakhs
is considered a seminal work in Kazakh studies (Olcott 1987). Akiner's From Tribe to Nation
systematically examines Kazakh ethnogenesis, attributing national identity largely to the Soviet
period (Akiner 1995).

In his book In the Stream of History, N.Nazarbayev (1999) described identity formation under
totalitarian conditions, distinguishing between the civic identity of the population and the ethnic
identity of Kazakhs, including the diaspora.

Today, about 5 million ethnic Kazakhs live in over 40 countries, maintaining language and
cultural ties and viewing Kazakhstan as their historical homeland. Diaspora members have
enriched national arts and literature abroad.

Repatriates and the «Oralman» Discourse

Most of the Kazakh diaspora living abroad is considered an integral part of the Kazakh nation.
They speak their native language, observe national traditions and consider Kazakhstan as their
historical homeland. In some countries, the Kazakhs were educated in the Kazakh language and
had the opportunity to develop national culture and traditions. The results of the study showed
that representatives of the diaspora were able to form Kazakh culture, literature and art abroad.

The social adaptation and identity of repatriates are actively discussed in academic and public
discourse. For instance, the term oralman has been criticized as stigmatizing, with alternatives
such as gandas, agayin, and otan-zhan proposed (Shaukenova 2013). However, critics argue that
these lack scientific clarity and legal recognition.

Conclusion

The concept of identity is multifaceted and deeply embedded in historical, cultural, and
political contexts. In Kazakhstan, identity plays a pivotal role in managing ethnic diversity,
supporting social cohesion, and fostering a unified national consciousness. As globalization
intensifies and demographic dynamics evolve, identity remains a central issue for both theoretical
inquiry and practical governance. Addressing the challenges of repatriation, integration, and
national self-definition requires an inclusive and adaptive identity model that resonates with
Kazakhstan’s pluralistic society.
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To3faH ayblawapyallblablK *KepnepiH
KapTafa Tycipyae AN KyneciHiH, peni

BanmaxaH f.A.

MarunctpaHTt, M. 9ye308B aTbiHAafbl OHTYCTIK Ka3akcTaH yHuBepcuTeTi, LLUbIMKeEHT,
Ka3akcTaH

AHpaTna. AybliwapyallbiiblK XKepaepiHiH, TO3ybl — 34aM3aTTbiH, a3bIK-TYNIK Kayinci3airiHe,
JKOMOMMANBIK  Tene-TeHAIKKE »KaHEe o/IeyMETTIK TypaKTbl/IbIKKa Tikenel Kayin TeHAipeTiH
»ahaHaplk, macene. To3y yaepicTepi — TOMbIPAKTbIH, GU3MKAbIK, XUMUAbIK KaHe BUONOrUASbIK
KaCMeTTepiHiH HallapiayblHa dKeneTiH Yy3aK mep3imai npouectep. KasaKcTaHda, 3cipece,
KYPFaKLWbIAbIK MeH cy TanwbiAblFbl 6aiKanaTblH OHTYCTIK »aHe 6aTbic eHipnepae 6yn macene
epeklle e3eKTi. To3faH Xepaepai aHblKTay, KaJafanay *KoHe KannblHa KenTipy YWiH Kasipri
3aMaHFbl LMPPAbLIK Kypangap KaxeT. ConapablH, ilWiHAEr eH TMiMaici — reoaknapaTTbiK Kynenep
(FAXK).

FAX TexHoNornsNapbl Xep pecypcrapbliH KeleHai 6ackapyra, 0NapablH, Kal-KyMiH KapTaFa
Tycipyre, yakbiT 60MbIHLWaA e3repicTepai OaKkplnayra MyMKiHAIK Oepeai. byn makanaga TAXK
YKYMECIHIH, TO3faH ayblAlapyallblablK »KepaepiH 3epTreyaeri »aHe KapTafa Tycipyaeri peni
KapacTblpblaaabl.

TyliH ce3. TAXK TexHOoNorvAcChl, ayblalWapyallbliblK Kepaep, Kep To3ybl, KapTara Tycipy,
aerpafauma, KawbslkTaH 3oHATay, NDVI, TonbipaK 3pO3MACHI, 3KOAOTMANBIK MOHUTOPUHS, Xep
pecypcTapblH backapy, KasakcTaH, CNyTHUKTIK AepeKTep.

FAXK TexHONOrMANaPbIHbIH MaHI MEH MaHbI3bl

FAX — Oyn KeHICTIKTIK (reorpadumanbiK) aknapaTTbl KWHAy, CaKTay, 6HAeYy KaHe
BM3yanuM3aumanayfa apHanfaH aKknapaTTblK kyhe. On opTypai AepeKkKkesaepAeH afblHfaH
aKknapatTbl (CNYTHUKTIK CypeTTep, aspoTyCipiniMm, TOMbipak, cunaTTamanapbl, KAUMATTbIK
ManimeTTep) BipiKTipin, 3epTTenin oTbipFaH ayMaKTbiH TONbIK BENHECIH anyFa MyMKIHAIK bepea;.

FAX yMenepi apKbinbi:

To3faH ayMaKTapabl 421 *KoHEe KEHICTIKTIK afblHaH KepceTy;

DKONOTUAbIK Kayin AeHreniH caHablK 6afanay;

Tonblpak 3p03unAchkiH, Ty3aHy, baTnakTaHy, *KeJs KaHe cy acepiHeH 60naTbliH TO3Y TYPAEPiH
aHbIKTay;

KannbiHa KenTipy wapanapbiH reorpadusaibliK ¥afblHaH HaKTbl }KOCMnapaay »*y3ere acaipl.

2. To3faH ayblawapyallbliblK XepaepiH KapTafa TyCipy aaictepi

a) KawbIKkTaH 30HATay AepekTepi (HKK3)

CnyTHUKTIK cypeTtep (Landsat, Sentinel, MODIS, 1.6.) apKbinbl *KepaiH 6eTki KabaTbiH
BM3ya/[bl XoHe caHablK Typae 3epTreyre 6onaabl. Mbicanbl, NDVI (Normalized Difference
Vegetation Index) WHAEKCTEpi apKblibl ©CIMAIK *KaMbIAFbICbIHbIH, AeHCay/blFbl OafanaHbim,
Aerpajaunsasa yiblparaH ayMaKTap aHblKTa adbl.

2) Tonblpak *KaHe kep beaepi AepeKTepi

TonblpakTblH MeXaHMKanblK Kypambl, TYMyCc MesLlepi, bINfanabinbifbl KaHe Oeaepain,
(penbedTiH) epekleniktepi KapTara Tycipineai. byn gepexktepai nanganaHa oTblpbin, 3p03ua Kayni
YKOFapbl ayMaKTap avKblHAaNaab!.

6) YaKbITTbIK CanbICTbipMabl Tanaay
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YakbliT 6oMbiHWwa (Mbicansl, 2000, 2010, 2020 bingap) MK3 cypeTTepiH canbicTbipa
OTbIPbIN, ep TO3YblHbIH, AMHAMMUKACLl aHbIKTanadbl. byn Tacin acipece aHTponoreHAiK acepaiH,
(LLamaaaH TbIC XbIPTY, *KaMbIbIMAbIK, KYKTEME, MPPUTALMA KynenepiHiH Oy3biaybl) HOTUNKENEPIH
baranayra TMiMmai.

3. TAX TeXHONOMMACBIHbIH, aPTbIKLWbIbIKTAPbI

orfapbl Aanaik: MeprinikTi }aHe eHipaiKk AeHrenae HaKTbl KOOPAMHATTAP apPKbl/bl TO3Y
A3peXKeci aHbIKTanaabl.

YHemainik: KeH aymakTbl a3 LWbIFbIHMEH 3epTTeyre 6onaapi.

Bomkam Kacay MymKiHAiri: MatemaTuKanblk, mMoaenbaep HerisiHge To3yablH Honallak,
H6arbITTapblH HoKayFa bonaabl.

Kabbingarnfan wewimaepaid, Herisginiri: TAX apkbiabl anbiHFaH JAepektep Oackapy
WwewimaepiH ganengi etei.

4. Ka3aKCTaH eHipaepiHeH mbicaniap

Kbi3blnopaa ob/ibichl

Apan TeHj3iHiH, TapTblaybl HaTMXKeciHAe 6yn alMaKkTa MUAAMOHAAFaH TeKTap Kep
Ty3aaHfaH. TAX oHe K3 aepeKktepi apKplabl Apan MaHblHAAFbl TO3Y KapTanapbl *acanbl. byn
[epeKkTep alMakTa opmMaH benaeynepiH OTbIPFbI3y KOHE KalblAbIMAAPAbl KannblHa KenTtipy
LapanapblH *ocnapaayaa KoagaHblayaa.

*Kambbin 0babIChI

Taynbl KaHe Ka3blK alMaKTapAafbl Cy 3p0O3MACbI maceneci e3ekTi. GAX KemerimeH
apo3mara Herim alMaKTap KapTafa TYCipinin, arpoTexHWKanblK Lapanap (KOHTYPAbIK KbIPTy,
ecimaiktep bengeynepi) eHrisinyae.

baTbic KasakcTaH 06bichl

KAMMaATTbIH, KYPFaKTaHYbl }KaHEe LLBM KaMbl/FbICbIHbIH, CUPeYi KalblAbiMAapAblH TO3YbIHA
akenyae. CnyTHUKTIK NDVI KapTanapbl apKblabl XanblAbiMAapabiH eHiMAiNiri 3epTTenin, onapasiH,
Ka/anblHa Keny MyMKiHAairi 6afanaHyna.

KopbITbIHAbI

FAX TexHoormAanapbiH KOAAAHY — TO3faH aybl/lapyallblablK Kepaepai 3epTreyaeri eH,
3amMaHayu api Tnimai aaic. by xKyle HaKTbl KEHICTIKTIK AepeKTep HerisiHae Aerpaaauma A2peeciH
KapTafa Tycipyre, ceben-cangapbiH Tangayfa »aHe KaanblHa KenTipy LapanapbliH *Kocnapiaysa
MYMKIiHAIK 6epea,.

KasakcTtaH kafganbiHoa A — Kep pecypcTapbiH TuiMmAai Hackapyfa OarbiTTanfaH
arpoaKOJIOrMANBIK CaAcaTTblH HEeri3ri Kypanbl peTiHAe Kanbintacybl Tuic. OcblFaH opaW,
MeMeKeTTiK aeHrenae FAX aepekTep KOPbIH XaHapTy, *KeprinikTi mamaHaapabl Aaspnay XaHe
FAXK TexHONOrMANAPbIH aybl/Wapyallbl/iblfbl MEH SKONOMMA CaNacblHa KEHIHEH eHri3y MaHbI3abl.

OEEBUETTEP TI3IMI

1. *ep pecypcTapbiH backapyaarbl FAX TexHonornsnapsl — 9binkambiposa C.b., 2022 .

2. KasakctaH PecnybamkacbiHbIH, Aybin LWapyallbliblFbl MUHUCTPAIr. Hep pecypcTapbiH
H6ackapy areHTTiriHiH, 2023 *blAfbl ecebi.
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Ka3aKCTaH SKOHOMMKACbIH AaMbITYAbIH
©3eKTI Macenienepi: Typmusmal AambITy
»onaapbl

WanwaHosa l. b.

reorpaduma NaHi oKbITyWbICbl, M.MameToBa aTbiHAaFbl NEAArOrMKabIK KOFapbl KONNEOXi,
KbI3blnopaa, KasakctaH

EpbonatoBa A.A

reorpadua naHi myranim, A.banTypcbiHOB aTbiHAAfbl 211 opTa mekTen, Kbi3blnopaa,
KasakcTaH

AHpaaTna

Makanaga KasakctaH PecnybimKacbiHblH 3KOHOMWKAbIK *KafdalblH AamMbiTyda TYPU3MHIH,
MaHbI3bl KapacTbipbl/ifaH. IKOHOMMKaAHbIH MaHbl34bl cananapbiHbiH, Bipi- Typnam. Typmuam »KaHa
KYMbIC OpPbIHAAPbIH allyfa, WHBECTUUMA TapTyfa *KoHe aMMaKTblK Aamyapbl blHTanaHAbIpyFa
MYMKiHAIK 6epeai. 3epTrey 6oMbiHLIA OCbl Kafaannap TandaHbin, TYPU3MAI JamMbITy TETIKTEpi
YCbIHbINAbI.

B cTaTbe pacmaTpmMBaETCA 3HAYEHME Typu3ma B PaA3BUTUM IKOHOMMYECKOTO COCTOAHMUA
Pecnybnunkm KasaxctaH. Typuam ABAAeTCAS OAHOM M3 BaKHbIX OTpac/iel 3KOHOMUKM. OH
CnocobCTBYeT CO34aHMI0 HOBbIX Paboymx MecCT, MPUBAEYEHUIO MHBECTULMN U CTUMYIMPOBAHMIO
PEervMoHaNbHOTO PasBMTMA. B pamKkax MccneaoBaHWA NPOaHa/NM3MPOBaHbl AaHHble acmneKTbl, a
TaKXKe NpeanoXeHbl MexaHM3Mbl Pa3BUTUA TyPU3MA.

The article examines the importance of tourism in the development of the economic situation
of the Republic of Kazakhstan. Tourism is one of the important sectors of the economy. It helps
create new jobs, attract investment and stimulate regional development. The study analyzes these
aspects and proposes mechanisms for tourism development.

KaszakcTaH PecnybamKacbiHbIH 3KOHOMMKAbIK KafAanblH 9pTapanTaHabIpy - OYriHr KYHHiH
6acTbl TananTapbiHbIH, 6ipi 601bIN OTbIp. OCbl TYPFbIAAH TYPU3M CaacbiH AaMbITY e4iH, iLKi OHIMIH
apTTbIPbIN, XYMbIC OPbIHAAPbIH KOOEMNTIN, XanblKapanblk WUMWUAXKAI apTTbipyfa OafblTTanfaH
cTpaTernsanbik barbITTapabiH, 6ipi 6oabin Tabblnagpl.

KasaKcTaHaa TYpU3MHIH Typaepi gAambin Kenepgi, aTan alTcak, 3KOTYPWU3M, TapuUXM-MadeHM
TYPU3M, ICKepAiK XoHe cnopT Typuamaepi. COHbIMEH KaTap YATTbIK MapKTep, MeMeKeTTIK
KOPbIKTap, TapMXM-MaeHn Mypa obbekTinepi bap.

DKOHOMMKaHbI 1aMbITy OyN XaNblKTblH TYPaKTbl ©MIp CYPYiH KamMTamacbl3 eTy MeH enfiH,
9N1- ayKaTblH *KaKcapTyAblH, 6acTbl WapTbl 6oabiN Tabbinaabl. bisaiH, enimis Tabusn pecypcrapsa
6al, TapuxM KoHe MaAEeHM Mypacbl TepeH en 6oncana Kasipri anemre cail 3KOHOMMKaHbI
dpTapanTaHAblpy MeH TypaKkTbl AambITy HacTbl MiHAeT 6onbin Typ. OcbifaH calt engiH, Typu3m
canacblHa Ha3ap ayAapbin OHbl }KOFapblfa KBTEPY MaHbI3Abl HafbITTapabiH bipi.

Typu3M KeH, MafblHaNbl YFbIM ON TEK CanaXaTTbl faHa Oinaipmenai,cCoHbIMeH KaTap engix
SKOHOMMKACbIH aHAaHAblpyfa 63 yAeciH Kocaabl. bipiHWIiAeH TYPU3M XaibIKTbl KaHa MKYMbIC
OpbIHAAPMEH KamTamachi3 eTei. KoHakynnep, merpamxaHanap, rma KbI3MeT OpblHAAPbIHbIH 63pi
KapKbl Ke3aepi 6onbin Tabblnaabl, acipece ayblAblK alMaKTap YWiH eTe MaHpbi3apl. EkiHwiaeH
NHDPaKYPbIbIM OCbl TYPU3M apKbl/bl KaKkcapadbl, TYPUCTTEPAIH, KenyiHe 6alnaHbICTbl Koa4ap,
ayerkannap, AemMasbliC OpbIHAAPbI CanbiHbIM, }KaHapTblAaabl.YIWiHWIAEH TYPU3M LWafbliH XaHe opTa
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OU3HeCTIH, KeHetoiHe anbin Kenegi. bynga memaekeTTiH, SKOHOMMUKACbIHA ©3iHiH, OH, biKMajiblH
Turizeai.

TYpU3M MeEH 3KOHOMMKA YLWiH TUIMAINIK MblHa Kafaannapsa 6annaHbICTbI.

1. DKOHOMMKaHbI 3pTapanTaHAbIPy *KIHEe Kipic Ke3aepiH apTToipy. Typmnam canacbl anemaik
Kannbl iWKi 6HIMHIH, WamameH 10%-blH Kypanabl, an KbI3MET KepceTy 3KCnopTbiHbIH, 30%-bl OCbl
canafa Tuecini. KasakctaHaa Typu3mAai 4ambITy apKbl/ibl SKOHOMMKaHbI 9pTapanTaHAbIpbIn, XaHa
Kipic Ke3aepiH KanbinTacTbipyFa MyMKiHAIK 6ap. Mbicanbl, 2024 binabiH, 10 albiHAa Typuamre
CafblHFaH MHBeCTUUMANap kenemi 33,6%-fa apTtbin, 668,1 mapa TeHreHi Kypaab .

2. *KaHa *KyMbIC OpbIHAAPbIH Kypy. Typu3M CafacbiHbliH 4AMYbl XaHa *XYMbIC OPbIHAAPbIH
awyra biknan eteai. Mbicansl, AamaTbl obabicbiHaa 301, an Lbifbic KasakctaH obabicbiHaa 361
aybll  TypfblHbl  TYPM3M CanacblHA@ KYMbICKQ oOpHanacTtel. byn aybingplk  Kepnepaeri
YKYMbICCbI3bIKTbI a3aMTyFa }KaHe XabIKTbIH 2/1-ayKaTblH apTTbipyFa CENTIiriH TUriseai.

3. MaaeHn mypaHbl cakTay KaHe TaHbITy. Y/bl HKibeK ¥onbl 60MbIHAAFbI TAPUXM-MBAEHM
ECKepTKilTepAi CaKTay XoHe 0/1apAbl TypuUCTepre TaHbICTbIPY apKblabl YATTbIK M3AEHMWETTI
HacuxaTTayfa MYMKIHAIK Tyadpl. byn e3 KeseriHaoe engiH XanblKapasblK apeHafafbl MMUIKIH
aKcapTasbl.

Ka3aKCTaHHbIH, TYpM3M canacbliHa KeneTiH Boncak eH angbiMeH Tabufn Typusm H6onbIn
Tabblnaabl. KazakCcTaHHbIH KeH, baliTak aymafblHAA 9p-TypAi Tabusn KepiHicTep 6ap, OHbIH, iWiHAe
eH epekLwenepi: Ine Anataysbl, AnTali Taynapbl OyHAa Tay WaHFbICbIH YMbIMAACTbIPYFa, *Kaay TYPU3IM
XYprisyre COHbIMEH KaTap KEMNUHITEP; aTneH cepyeHaeyre 6onaasbl.

Tabusn TYypU3MMEH KaTap enimise MaZeHn- Tapuxu TYpu3mAabl aiTyFa 6onaabl. Typuctrep
TapuUXM ecKepTKilITepAi, KeceHenepai Tamawanan, ONapAblH, TapuxbiIMeH TaHbiCyFa 6onaapl.
BoTepek MOHYMEHTIHIH, aHbI3 aHrimeci, TypKiCTaH KanacblHAafbl KeceHenep COoN  Ke3aeri
XanblKTblH WebepniriH GelHenenai. byHbiH 6api TypucTTepai Kbi3blKTbipaabl. KasakcTaHaa
TYPU3MHIH, aneyeTi »ofapbl 6ONFaHbIMEH OHbl AAMbITY YLWIH 91i4e KenTereH wwapanap Kon4any
Kepek.

TemeHae ®PpaHuma meH KaszakcTaHHbiH 2019-2024 Kbingap apanbiFbiHAa Typusm
canacblHaH KenreH Kipictep Auarpammacs! bepinreH, 6yn amarpammara Kapacak, PpaHumana
TYPU3MHEH KeJireH Kipic KasakctaHmeH canbicTbipFaHaa 20 ece xofapbl 6onapl.

80 -
70

60 -
50 -
40 - B Opannus
30 - ® Kazakcran
20 -
10 -
0 -

2019 2020 2021 2022 2023 2024

lcypeT-KasakcTtaH meH PpaHUMsaHbIH, TYPUCTIK KipicTepiHiH, AnHammKachl (2019-2024x)



«Modern Scientific Method» (June 12-13, 2025). Vienna, Austria I

MyHzaa TypucTik Kipic mapa AKLW gonnapbimeH ecentenesi. ByHbIH cebebiHe KeneTiH
boncak PpaHumMa e3iHiH Ball MaaeHW mypackl, TabWUFK pecypcTapbl MeH alMMaKTapblH AypbIC
nanganaHa anafpl aHe ocCbl TYPW3M canacbl ViliH MHOPAKYPbIIbIMAbI KOFapfa JeHrenae
AambITKaH 6onatbiH, con cebenteH PpaHuma anemaeri Typuctep TapTaTbiH OipiHWI memnekeT
bonabl. KasaKkcTaHaa Ao/ ocblai MHPPaKkypbibiMabl AambiTca 6onawakta 6izae PpaHums
CUAKTbI OUiK eTicTikTepre »keTe anambi3. COHbIMEH KaTap Kasipri TaHAa TWMK TOK, MHCTarpam
CUAKTbI baraapnamanapapsl KoAAaHyLblAap caHbl eTe Ken, ocbl baraapiamanapaa enimiaiid, acem
epaepiH Wblfapcak OHAa Kenywinepaid caHblaa apTaibl.

Typr3m canacbiHbiH AaMybl €/1iMi3[iH SKOHOMMKACbIHA OH, 3CepiH Turisedi. Mbicansl, 2024
*biibl  KasakcTaHga iWwki Typuctep caHbl 10,5 munamoH agamfa xeTin, 2023 XKblaMmeH
canbicTbipfanHga 900 mbiHFa apTThl. HKannbl, 2024 Kbinbl KaszakcTaHfa 15 MWMANIMOHHAH acTam
leTenaik KOHakK Kenai. byn kepceTkilTep TYPU3IMHIH €/1 SKOHOMMKACbIHA KOCATbIH YAECiHIH apTbin
Kene aTKaHblH KepceTedi. COHbIMEH KaTap, TYPU3M CanacbiHbIH AaMybl *KaHa *KYMbIC OPbIHAAPbIH
KypyFfa, MHOPaKYPbIIbIMAbl KaKCapTyFa »KoHE M3AEHM MypaHbl cakTayfa biknan eteai. byn e3
Ke3eriHae XanblKTblH, @Mip Cypy canacbiH apTTblpbIn, eNiMi3AiH, XaNblKapablk apeHasarbl beaenid
KeTepeai.
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THE USE OF INTERACTIVE METHODS AND
TECHNIQUES IN TEACHING A FOREIGN
LANGUAGE

SARIYEVA ASSEMGUL KYDYRBAEVNA
Doctor of Business Administration, The Border academy of NSC of the Republic of
Kazakhstan

Annotation: this article presents a method of brainstorming to attract students ' interest to the
lesson. It is said that this approach can reveal the topic of a new lesson by asking questions before
starting a new lesson, and if we can choose new methods based on their meaning and
characteristics, we will achieve certain success in Language Teaching.

Keywords: brainstorming, professional level, teamwork, improvement, creative thinking, method,
activity.

The new socio — cultural conditions of Kazakhstan, the tasks of economic and political
development require updating the system of higher and additional professional education in the
country. Vocational education has entered the era of globalization, the penetration of
technologies into all spheres of life, which requires adaptation to new life conditions.

The system of higher and additional professional education has always played a huge role
in educating the intelligentsia, training personnel capable of modernizing and developing social
experience, expanding professional activities, creating new knowledge and values.

The system of higher and additional professional education plays a huge role in the life of
society, since it is education that is the main value of the state and the main resource for its
development.

The development of knowledge contributes to the development of Science, which, in turn,
leads to the development of new technologies, an increase in the production of goods and the
well-being of the state.

All links of this chain should be provided with economic and personnel support. Economic
support is the prerogative of the state, the function of the personnel and education system. From
the foregoing, it follows that special attention should be paid to the training of the teaching staff
of a comprehensive school, and in some cases to retraining, since the quality of Personnel Support
in Kazakhstan and, as a result, its future directly depends on the quality of their training.

Today, the main goal of education is considered to be the formation of the ability to actively
work, work in all its manifestations, in particular, to do professional creative work.

The education received within the walls of the university turns from the main and only goal
of higher education into a means of developing the personality of students through advanced
training courses. In the modern world, there is an objective need to constantly improve the
training of workers. One of the types of professional development of employees is professional
development of personnel. According to A. S. Afonina, K. Yu. Belaya, «professional development
of employees is training of personnel in order to improve knowledge, skills, skills and ways of



«Modern Scientific Method» (June 12-13, 2025). Vienna, Austria I

communication in connection with the growth of requirements for the profession or an increase
in the position» [1, p. 45].

From the point of view of E. A. Vlasova, «advanced training is the training of an employee
in order to deepen and improve his professional knowledge necessary for his work» [2, p.149].

We consider the concept of «advanced training» from different points of view. According
to the definition of I. |. Kelperis, «professional development is a mutually conditioned process that
affects both labor efficiency and the personnel quality of the Company» [4, p.78].

V. M. Maslova believes that «advanced training is the provision of employees with the
knowledge and skills necessary to work in accordance with established standards; preparing
employees for more complex work» [5, p.101].

Analyzing the scientific literature, one can single out the general situation: the purpose of
advanced training is to increase the level of practical skills, theoretical knowledge and skills of the
employee, the possibility of professional growth for him; also, advanced training serves as a means
of achieving strategic goals for the organization.

Professional development can be carried out: «| don't know», he said;

— with patrial withdrawal from production, such as a business trip;

— by individual types of training.

The organization of training without interruption from production (External) has its
advantages, since teachers «from the outside» can share knowledge and skills that go beyond the
specifics of this enterprise. This feature creates a deeper vision of the problems and ways to solve
them.

A significant disadvantage is the high cost. Training without breaking away from production
(internal) has some advantages and is popular. Unlike external training, it does not require large
costs and is focused on the specifics and policies of this organization. Training within the
organization must be organized:

1) employees had access to understanding the training material with which they acquired
knowledge and skills;

2) the atmosphere of the lesson, contributed to the acquisition and implementation of the
acquired knowledge and skills;

3) advanced training stimulated the use of new knowledge and skills by employees.

The opportunity to travel differs from theoretical training by immersion in new working
conditions, familiarization with new production and management technologies.

Individual forms of training are reminiscent of interaction with the mentor, he
demonstrates his own experience on the example of his actions. According to their organization,
various forms of professional development of personnel are used: passive (the student receives
information from the mentor passively) and active (workshops, role-playing games), individual
(one trainee) and Group (A group of employees), without breaking away from production
(mentoring) and breaking away (removing personnel from working conditions).

The classification of forms of professional development of employees includes:

1. Passive and active-the difference in the degree of activity shown by the employee. 2. Individual
and group. The personal method goes to emphasize the knowledge of a real person. Group-
professional development in the group, respectively, it requires less financial costs.

3. Without breaking and breaking from production.

The knowledge gained during the method of professional development without leaving the
workplace is applied in practice. At the same time, both passive and active methods of professional
development of personnel change. When the student receives information from the teacher, that
is, passive, this is no longer relevant. Passive methods are being replaced by active ones. Active
methods are seminars, the case study method (case study), role-playing games, fashion lyrics, etc.
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An important condition for advanced training is a temporary factor, since the training of
personnel is carried out in several forms: short-term training (at least 72 hours), theoretical and
problem-based training (from 72 to 100 hours), long-term training (more than 100 hours). The
organization determines the most suitable option for a particular moment and in the current
situation, since the choice of form and method depends on the period of study, the target
audience and the amount of new knowledge.

Employee training can be organized by concluding contracts with educational institutions,
the forces of the enterprise itself, or firms engaged in personnel training. A tripartite agreement
is concluded if the enterprise applies to specialized organizations for Personnel Training
(enterprise-employee - educational institution).

Professional development of employees is the basis for the effective performance of their
functional duties and helps the organization flexibly respond to changes in the internal and
external environment.

Therefore, the success of the company depends on the organization of timely and high-
guality professional development of personnel. All actions related to increasing the qualification
of personnel should support the strategic mission of the company, develop labor skills, respond to
the needs of employees and organizations, contribute to the repayment of invested funds.

To do this, it is necessary to determine which training methods will be most effective in a
particular situation and take into account the qualitative (what needs to be taught, what skills
need to be developed) and quantitative (number of employees) needs about training, which are
determined in different ways, for example: employees ' own recommendations, certification of
employees, analysis of work results, expert assessment of an independent consultant.

Methods of professional development of employees-means and methods by which the
acquisition of professional knowledge, skills is achieved with their help. Many forms and methods
of increasing qualification contribute to the development of personnel.

There are the following methods of professional development of Personnel (see photo

below)
professional development
of personnel

T 1
I 1

l traditional methods l modern methods

I" [

lecture practical lesson the story
the seminar presentation discussion
laboratory work conference self-
learning

Storytelling secondment role-playing

game case method basket-method

budding brainstorming coaching
benchmarking

J

Figure 2 methods of professional development of Personnel

We give a description of modern (real) methods of professional development of personnel.
— Storytelling — informing new employees about the traditions and features of activities in
the organization using stories and anecdotes from the life of the team.
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— Business game-immersion in the game, a technique reminiscent of real professional
actions.

— Training on the secondment method (second ment-dosl. translation «business trip»). The
secondment involves the temporary transfer of an employee in the form of a transfer to another
place to a new place with the separation of the organization, and then the return to the
performance of their previous duties [7, p.36].

— Modeling-project development, models with clearly defined indicators and calculation of
the necessary results.

— Role-playing game-a method in which real or typical production situations are created,
identifying specific roles of participants in order to find a solution in a problem situation.

— Case study method — specific tasks in the form of a case-a method of active problem-
situational analysis based on learning by solving situations [3, p.65].

— Basket method (in the form of an exercise)

— A method of collecting information for a limited period to assess the most common
situations in the conditions of practical activity (for example, analysis of business papers). [8, p.19]

— Training by the Buddying method-the essence of this method lies in the fact that a
partner (buddy) is attached to the employee, interaction with which contributes to the
identification of weaknesses in the work and the formation of stable feedback [6, p.124].

— Coaching —training through activities under the supervision of a coach-mentor, in which
specific practical problems taking place at the enterprise are solved. — Brainstorming — finding the
right solution in a group discussion process.

— Benchmarking-applying the experience of existing results in the development of new

actions.

Currently, in the specialized literature, new approaches to teaching can be found, which
are called «second generation» methods. These include: Merlin training, dialogue training,
scenario planning, training in action, zones for training, knowledge management project. We will
consider each method in more detail. The Merlin exercise is an exercise in which participants
create a combination of free form based on modeling and planning a scenario at a certain point in
the future (5-10 years). In a simulated scenario, they assume that their enterprise will be leading
in the country (or in the world), successfully competing in the market.

Participants describe the analysis points (landmarks) of current and future development,
then return to the present, and these temporary indicators are used in the formation of
development strategies so that the success they imagined becomes a reality. «Analysis points» are
indicated, Yes, groups evaluate them from strengths and weaknesses, evaluate how they will
compete for the realization of their future.

Using such modern methods, we can achieve professional development of personnel at the
University.
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Pedagogical Innovation in Flight
Instruction: Personalizing Pilot Training for
Safer Skies
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Abstract

This paper explores the application of pedagogical innovation in modern flight instruction.
Drawing from real-world examples, it emphasizes the effectiveness of personalized teaching
strategies, simulator integration, and human-centered approaches to improve pilot training
outcomes. With a focus on enhancing aviation safety, the study presents methodologies that align
with educational sciences and offers insight into how adaptive instruction can produce more
capable and responsible pilots. Furthermore, the paper suggests reforms for instructor
development based on proven pedagogical frameworks.
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Student Case Studies: Real-World Application of Personalized Methods

The effectiveness of pedagogical innovation in flight instruction becomes most vivid
through student success stories. One particularly notable case involved a student who had already
accumulated a substantial number of flight hours with another instructor but was unable to land
the aircraft safely. Upon evaluation, it was discovered that the root of the issue was a visual
perception error caused by incorrect seat height and reference alignment. The student had
developed incorrect visual habits, misjudging his landing approach due to improper perspective.
By correcting his seating position and retraining his external reference techniques, | helped him
quickly overcome the issue. Within a few weeks, his landing performance improved dramatically.
That student is now a Certified Flight Instructor himself, sharing the same visual alignment lesson
with his own students.

Another case involved a student with a background as a flight engineer in the military,
having served for 21 years. Despite his technical knowledge, he initially struggled with adopting a
student mindset and adapting to civil aviation procedures. Recognizing his strong pride and
analytical mindset, | shifted my instructional approach to emphasize practical flying tips and
tactical efficiency. For instance, we focused on simplifying instrument approaches by prioritizing
checklist flow, anticipating ATC commands, and optimizing scan patterns. During commercial
maneuvers, we emphasized strategic outside visual reference points and power management. As
a result, his flying became smoother and more confident. He passed his FAA checkride on the first
attempt and expressed deep appreciation for the tailored instruction that respected his
experience while guiding him toward success.
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Assessment and Feedback in Flight Training

Feedback in aviation training must be both immediate and constructive. According to
pedagogical best practices, assessment should be formative and iterative, providing students with
clear direction and motivation. Traditional grading systems are insufficient in high-stakes flight
environments. Instead, structured post-flight debriefings and student self-assessments foster
reflective practice. Instructors should ask probing questions such as, “What went well today?” or
“If you had to fly that maneuver again, what would you change?” This Socratic approach enhances
metacognition and empowers students to own their learning journey.

Another effective technique involves video review from cockpit recording systems or
simulator sessions. When students watch their own flights, they gain an external perspective that
enhances awareness and retention. This method is supported by cognitive science, which shows
that visual review strengthens memory consolidation and error recognition. Furthermore, a
balance between positive reinforcement and focused correction is essential. Overly critical
feedback discourages risk-taking, while overly vague praise can lead to complacency. A
pedagogically sound instructor builds trust through transparency, consistency, and a shared
commitment to safety and mastery.

Educational Recommendations for Instructor Development

Given the demonstrable benefits of personalized instruction and pedagogical integration,
it is imperative that aviation institutions formalize these practices in instructor development
programs. Too often, new CFls rely on the teaching methods they experienced as students, which
may not be effective across diverse learner profiles. Introducing pedagogical modules into CFI
training—covering adult learning theory, differentiated instruction, human factors, and
assessment methodology—would professionalize the instructional role and lead to better training
outcomes.

Flight schools should also consider collaborative teaching environments where instructors
share case studies and instructional experiments. Reflective practice journals, peer observation,
and mentorship programs can help instructors refine their style and stay aligned with evolving
student needs. Accrediting bodies might also revise curriculum standards to require demonstrated
competency in teaching, not just technical knowledge. These reforms align with the broader
movement in education toward evidence-based practice and learner-centered design.

Conclusion

Pedagogical innovation in flight instruction is not merely an enhancement—it is a
necessity. As aviation grows more complex and diverse, the methods used to train pilots must
evolve accordingly. By embracing individualized instruction, simulator-based learning,
psychological insight, and structured feedback, instructors can significantly improve student
outcomes and aviation safety. Real-world cases demonstrate how flexible and empathetic
instruction transforms struggling students into confident pilots. To sustain this progress, aviation
institutions must elevate the pedagogical training of CFls and embed educational theory into flight
curricula. In doing so, we ensure that the next generation of pilots is not only technically skilled
but intellectually agile, emotionally resilient, and deeply committed to safe skies.



«Modern Scientific Method» (June 12-13, 2025). Vienna, Austria I

List of Sources (Optional)
- Federal Aviation Administration (FAA). (2023). Aviation Instructor's Handbook. FAA-H-8083-9B.

- Knowles, M. (1980). The Modern Practice of Adult Education: From Pedagogy to Andragogy.

- Kolb, D. (1984). Experiential Learning: Experience as the Source of Learning and Development.
- Vygotsky, L.S. (1978). Mind in Society: The Development of Higher Psychological Processes.

- Bloom, B. S. (1956). Taxonomy of Educational Objectives.

- ICAQ. (2022). Human Factors Training Manual. Doc 9683.



Proceedings of the 10th International Scientific Conference

Shaping Safer Pilots: The Psychological
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Abstract

This paper explores the crucial psychological dimension of flight training, emphasizing how
early exposure to human factors principles influences long-term pilot safety and professionalism.
The study highlights the instructor's role in shaping a pilot's decision-making mindset, emotional
resilience, and communication patterns. It argues for integrating psychological training as a
foundational aspect of flight instruction, rather than a procedural afterthought at the airline level.
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Introduction

As the aviation industry continues to advance technologically, the human element remains
the most complex and vital component of flight safety. While aircraft systems are becoming more
automated, the psychology of pilots—how they think, communicate, and respond to stress—
remains central to preventing accidents. Human factors training is often introduced late in a pilot's
career, typically during airline transition or crew resource management (CRM) courses. However,
by this point, psychological patterns are already deeply ingrained. This paper contends that human
factors must be introduced from the very beginning of flight instruction, where they can be
internalized through guided practice and mentorship.
The Instructor's Role in Shaping Pilot Psychology

From the first flight lesson, instructors model behavior that students are likely to adopt
permanently. This includes attitudes toward safety, communication, authority, and personal
responsibility. An instructor who encourages reflective thinking, assertive communication, and
stress management is not just teaching maneuvers—they are building a mindset. Through small
interactions, such as how feedback is delivered or how checklists are respected, students learn
what aviation professionalism looks like.
Cognitive Load and Early Decision-Making Habits

Students in flight training are frequently under cognitive stress, managing new tasks while
also facing performance pressure. How they are coached through this stress determines whether
they develop constructive coping mechanisms or harmful shortcuts. For example, if a student
struggles with crosswind landings, the instructor can either create a psychologically safe space for
repeated attempts or unintentionally induce performance anxiety through criticism. These
experiences form the basis of future behavior under pressure.
Emotional Regulation and Stress Management

Flight instruction must also address emotional regulation. Panic, frustration, and anxiety
can all impair pilot performance. When instructors model calm problem-solving, offer structured
breathing or mental resets, and normalize mistakes as part of learning, students gain tools to
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manage their emotional responses. These habits become especially critical in real-world scenarios
like system malfunctions or ATC miscommunication.
Cultural Sensitivity and Student Mindset

In today’s globalized aviation environment, flight training often involves students from
diverse cultural backgrounds. These students may interpret authority, assertiveness, and feedback
differently. Instructors aware of these differences can adjust their communication style, ensuring
that safety principles are universally understood and respected. This psychological flexibility
strengthens both safety and inclusivity.
Simulator Training and Psychological Immersion

Simulators are often underutilized from a psychological standpoint. While technical
proficiency is practiced, instructors should also use simulators to rehearse decision-making, stress
response, and CRM scenarios. After-action reviews should focus not only on flight path deviations
but also on the emotional reactions and mental workload of the student. This practice bridges the
gap between technical skill and psychological readiness.
Case Studies: Lasting Effects of Early Training

The impact of early human factors training is evident in real-world instructional outcomes.
One student came to me after flying many hours with another instructor but still struggled with
landings. We discovered the issue was a misaligned eye-level reference caused by incorrect seat
adjustment. After correcting the visual reference and retraining the landing sight picture, the
student improved rapidly. He is now a Certified Flight Instructor himself.

Another student, a former military flight engineer, carried a strong sense of pride and
procedural rigidity. By presenting practical pilot tips—such as scan prioritization during instrument
approaches and outside reference cues during commercial maneuvers—I helped him shift from a
checklist-only mindset to one of adaptive decision-making. He passed his FAA checkride on the
first attempt.

The lllusion of Human Factors "Training" in Airlines

Ironically, by the time pilots reach airline training, human factors and CRM are often
presented as slogans rather than skills. Students may hear, "If the captain makes the wrong
decision, you must speak up," but receive no practical instruction in assertiveness or conflict
navigation. Without psychological modeling or scenario-based practice, this is not training—it is
compliance messaging. True psychological readiness must be cultivated from the beginning.
Toward Systemic Change: Instructor Education

Flight instructor training must include pedagogy and applied psychology. Many CFls simply
mimic their own instructors without understanding cognitive load theory, adult learning principles,
or emotional regulation strategies. Institutions should integrate modules on instructional
psychology, reflective practice, and human factors into the CFl certification process. Instructors
must learn to adapt to the psychological needs of each student, not just their technical skill level.
Conclusion

Human factors must not be treated as an advanced topic reserved for airline seminars—it
is foundational. By embedding psychological awareness, stress management, and communication
principles into primary training, we shape safer pilots from the beginning. Instructors play a
decisive role in this process. Their influence is not limited to teaching maneuvers but extends to
how students think, feel, and react. If we want CRM principles to truly work in the cockpit, they
must be lived in the training aircraft first. When human factors are trained—not just talked
about—from day one, the skies become safer for all.
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Abstract

This paper explores the critical role of flight simulators in modern aviation training. As
aircraft operation relies heavily on procedural accuracy, simulators provide an affordable and
efficient platform for mastering procedural discipline, instrument proficiency, and checklist flow.
Although they lack the physical fidelity of real aircraft in terms of maneuver sensation and landing
feel, simulators like AATD, Redbird, and Frasca offer significant advantages in repetition, scenario
training, and UPRT (Upset Prevention and Recovery Training). This study emphasizes how
integrating simulation early in flight instruction strengthens pilot decision-making and enhances
overall aviation safety.
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Introduction

In contemporary pilot education, simulators are no longer supplementary tools—they are
essential components of a structured and efficient training curriculum. With the rapid expansion
of flight training demands and rising operational costs, simulation technologies such as AATD,
Redbird, and Frasca offer unmatched value in accelerating student proficiency while minimizing
expense. This paper explores how simulators reinforce procedural knowledge, enhance safety
awareness, and prepare pilots for complex operations such as instrument flight and upset
recovery.
Procedural Mastery Through Simulation

A significant portion of flight training is centered not around free-hand flying, but rather
on following standard operating procedures (SOPs) and checklists with precision. In this regard,
simulators are ideal platforms. They allow for repetitive, structured rehearsal of normal, abnormal,
and emergency procedures. Unlike actual aircraft, simulators can be paused to provide real-time
feedback or reset to repeat maneuvers multiple times within a single session. This efficiency allows
instructors to focus on the fine details of cockpit flow, checklist discipline, and aircraft systems
management—elements that directly translate into safer, more confident pilots.
Cost and Time Efficiency in Simulator Use

Training in real aircraft is expensive and often constrained by factors like weather, aircraft
availability, and airspace traffic. Simulators remove these constraints while offering considerable
financial savings. More importantly, simulators enable concentrated procedural training without
wasting time on repositioning flights or delays. For example, a student struggling with engine
failure procedures can practice the exact moment of failure repeatedly in a simulator until mastery
is achieved—something not feasible or safe in a real aircraft.
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Instrument Flight Training and Simulation

When it comes to instrument flight training, the advantages of simulators are especially
profound. IFR flying requires disciplined scanning, precise navigation, and the ability to interpret
multiple instruments simultaneously under pressure. Simulators provide a stable, controlled
environment for introducing these skills before applying them in the air. They allow students to
develop situational awareness and instrument flow logic without the risk and distraction of real-
world flying. FAA-approved simulators also log valuable flight time, accelerating progress toward
ratings.

Simulation and UPRT (Upset Prevention and Recovery Training)

UPRT is an increasingly emphasized component in flight safety initiatives. Simulators,
although limited in replicating the full physical sensations of upset conditions, are highly effective
in teaching the recognition and recovery logic behind unusual attitudes. Students can experience
complex failure scenarios, such as spatial disorientation or unusual pitch/yaw conditions, and
practice recovery steps in a safe environment. These repetitions develop instinctive reactions that
can make the difference in real-world emergencies.

Limitations of Simulators and Realistic Expectations

Despite their many strengths, simulators have inherent limitations. They cannot fully
replicate the tactile feedback of flight controls, visual motion cues, or landing sensations.
Crosswind landings, aircraft ground handling, and precise pitch inputs during takeoff and landing
remain areas where real flight experience is irreplaceable. A balanced curriculum must therefore
combine simulator use with real flight time, ensuring that students transfer cognitive skills to
physical execution.

Industry Implications and Curriculum Integration

Flight schools and training programs must integrate simulators not as optional tools, but
as central components of the training pipeline. Curriculum designers should align simulation
modules with learning objectives such as checklist discipline, emergency response, and CRM.
Regular scenario-based assessments in simulators can uncover decision-making weaknesses early
and provide focused remediation. Instructors must also be trained specifically on how to leverage
simulator advantages and bridge the gap between simulated and real experiences.

Conclusion

Flight simulators are more than economical tools—they are pedagogical amplifiers. When
used thoughtfully, they accelerate procedural mastery, enhance IFR capabilities, and provide a
secure venue for high-stakes training like UPRT. By integrating simulators early and consistently
into training, instructors can produce pilots who are not only technically competent but also
prepared to manage real-world complexity with confidence. To build a safer future in aviation,
simulator-based learning must become foundational, not supplementary.
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BanaHme yrnepoHbiX TOYEK Ha
POTOBONBTANYECKME CBOMCTBA
CEHCNMBUNN30BAHHbBIX KpAaCUTENAMM
CO/THEYHbIX AYEeK

Hypbonat aHanraH

KaparaHAMHCKMUIM YHNUBEPCUTET MMEHM akaaemmka E.A.bykeToBa, CTyaeHT
TypmaxaHosa banayca KyaHuwbaeBHa

KaparaHAMHCKMIA YHMBEPCUTET MMEHN akagemumka E.A.bykeToBa, CTyaeHT
CanapoBa Acblna bekMypaTKbI3bl

KaparaHAMHCKMIA YHUBEPCUTET MMEHN akagemumka E.A.bykeToBa, CTyaeHT
AmaHxonoBa ynbHyp CabuTtoBHa

Hoktop PhD

AHHOTaUuA

B paboTe npeacTaBneHbl pe3ynbTaTbl BAMAHUA YIAePOAHbIX ToYeK (YT) Ha addeKTBHOCTb
ceHcMbunnsaumm nNoaynpoBOAHWKA MONEeKyNaMK KpacuTene u GoToBONbTaMYEeCKMEe CBOMCTBA
CONHEYHbIX AYeeK. [lobasneHnn YT B pabounin anekTpos no3BonAeT 4o0OUTbCA NOYTU ABYKPATHOrO
npupocta KM conHeuHblx Aveek. Mpu sTom Hanbonee oNTMManbHbIM ABNAETCA MCNONb30BaHME
O,N - gonunpoBaHHbIX YT, CUHTE3NPOBAHHbIX M3 IMMOHHOM KUCAOTbl M MOYEBUHbLI. YBEANYEHNE
3DEKTMBHOCTM COMHEYHbIX AYeeK C YT ABAAETCA pe3yNbTaTOM pPoCTa MNOrNoWaTeNbHOM
CNOCOBHOCTM MONYNPOBOAHMKA W YNYYLWEHUA 3apAL0-TPAHCMNOPTHbLIX MAapPaMeTPOoB COTHEYHbIX
AYeek.

KntoueBble cnoBa: yrnepoaHsie ToukuM; doToBobTanKa,; DSSC; TiOy; N719.

BeeaeHue.

MpUMeHeHNEe YrAepoaHbIX TOYEK B COJTHEYHbIX AYeKax ABNAETCA OAHUM M3 A0CTaTO4YHO
HOBbIX HaMpaB/eHUN, rae HeEODBXOAMMO M3YYEeHME KaK MexaHM3MOB TpaHcGOPMaLMK CBETOBOM
SHEPrMM B DJIEKTPMYECKYID B COJMIHEYHbIX svelkax ¢ YT, Tak K bOonee 3ddekTUBHOE WMX
MCMONb30BaHMNE B PA3/IMYHbIX BUAAX COMTHEYHbIX AYEEK.

OfHOM 13 nepsbix PaboT, NO UCNOb30BaHWMIO YT B CONHEYHbIX s4elikax (DSSC) asnseTca
[1], roe YT 6blM MCNONb30OBaHblI B KadecTBe ceHcubuamsatopa. Ho m3-3a mx Hm3koro KM/, B
nanbHenwem YT KUCNONb30Ba/fUCh KaKk co-ceHcmbunmzatop B DSSC [2], [3] wam  Kak
[OMO/HUTENbHBIM CBETOPACCEMBAIOLWNIM CION ANa yBeAMYeHUs ceBeTocbopa B adenkax [4]. Kak
nokasaHo B [5], mobasnenne YT B DSSC npmBoauT K b6onee adpdPeKTMBHOMY pasaeneHmto
HocUTenel 3apaga Ha rpaHuue pasgena TiOy/YT. Takxe npegnaraeTca Mcnonb3osath YT B
KayecTBe CNoA C AbIPOYHOM [6], [7] nnn aneKTPOHHOM [8] NPOBOAMMOCTLIO B MEPOBCKUTHLIX [6],
NOMMMEPHBIX COMHEYHbIX AYelKax [8] M HeopraHMYeCKUX CONHEYHbIX AYenKkax [7]. Bo3amoKHO
ncnonb3oBaHMe cnos YT, B KayecTBe TpaHchopmaTopa YP-131y4eHns B U3nyYyeHune 3e1eH0M 4acTu
cnekTtpa [9].
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SKcnepuUMeHTasbHbIA MeToL4,

YrnepogHble TOYKM OblAM MOAYYEHbI C MPUMEHEHUEM MMKPOBOJIHOBOIO CMHTE3a. B
KayecTBe WCTOYHWMKA yrnepoda bOblna MCnosb3oBaHa JAMMOHHAA KUCAOTa, A4 A0NMPOBaHMSA
aTomMamu asoTa U Kucnopoda bblna MCNosb3oBaHa MOYEBMHA, Takke A4 nosydeHumsa S,N-
[OonuMpoBaHHbIX YT 6bln B3aT L umctenH. McxodHble BewecTBa OblM B3ATbl B MOAAPHbIX
cooTHoweHmax 1:4 n 1:0,5 cooTBETCTBEHHO.

MoarotoBka M cbopKa COMHEYHbIX fYeeKk NpoBoAMAAch caedylowym obpasom. Ha
MOBEPXHOCTb CTEKNAHHbIX MOANOMEK, MOKPbLITbIX Nposoasawmm cnoem FTO (8 MQ/sq, Sigma
Aldrich) meTogom ocasAeHWs HaHOCKMAM HAaHOMETPOBbIM 610KMHI—Ccnol TiO; nNo meToaumke
paboTbl [10]. MacTa n3 HaHo4vacTmy, TiO; (Sigma-Aldrich, d~25 Hm) 6bina NPUroToBAEHa NO paHee
onybanKoBaHHbIM Hamu meToamkam [11], [12]: 0,96 rp TiOz U 2 mMA 3TUAEHIANKONA
nepemeLlmBasm ¢ NOMOLLbIO MAarHUTHON MeLlankM B TedeHun 24 yacos, 3aTem aobasnanm 0,2 r
NOAMMEpPA M OCTaBAAAM Ha CYTKM MPWM NOCTOAHHOM nepemewmBaHum npu 120 °C. Macty TiOz
HaHOCWAKM Ha NoBePXHOCTb FTO MeToa0oM AOKTOP—beMAnHT. [AeHKM OCTaBAAAM AN1A penakcaLmm
Ha BO34yXe Ha 3 MUHYTbI, cywmam npmn 125 2C — 6 MUHYT 1 cTyneH4YaTo (¢ warom 175 2C) oTuranm
B AManasoHe Temnepatyp oT 175 go 500 2C. MonyyeHHble CIM M3006paskeHnss NoKasaau, YTo
TONIWMHA NOAYYEHHbIX NAeHOK cocTasndeT 10-12 MKM. D1eKTpodbl Cbema roTOBUAM METOA0M
SNEeKTPONUTUYECKOTO OcCakaeHua Pt m3 sTaHosnbHoro pactsopa HyPtCls (SigmaAldrcih). Ha
3aBeplUatoLlen cTagmMm NpomsBoanaach cbopKa Aveek No cTaHdapTHoM metoaumke [12], [13].

PesynbTaThl U 0bCyKaeHne

Ha ocHoBaHWM AaHHbIX, NOAYYEHHbIX HaMK OblNIO BbISCHEHO, YTO MCMNOAb30BaHMe YT B
KayecTBe CEeHCMOWAM3ATOPOB B COMHEYHbIX AYerKax ABAAeTcA HeonTMManbHbiM. OAHAKO, Kak
nokasaHo B pabotax [2], [5], [16], [17] AobaBneHue yrnepoacoaepsKallmx HaHOCTPYKTYP 1 YT B
NONYNPOBOAHMK yNyYLIAeT ero aacopbLMOHHbIE M 3aPAA0-TPAHCNOPTHbIE XapPaKTEPUCTUKIK. B aToM
CBA3M Hamm BbINM NpoBeaieHbl uccnenoBaHus, rae YT aobasnanm HenocpeacTBeHHO B nacty TiO;.
KoHueHTpauma YT No OTHOWEHWIO K macce NOoAynpoBOAHMKA cocTaBnana 5 mac%. 3710
CoOoTHoLeHMe Bblno BbIBPAaHO Ha OCHOBAHWKM A@HHbIX, MONYYeHHbIX B paboTe [18]. MNoaroToska u
cbopKa CONMHEYHbIX AYEeeK OCYLEeCcTBAAAM MO MEeTOAMKe, OMNMCaHHOM Bbille. B KayecTse
ceHcmbunmsatopa 61 UCNONb30BaH pacTBop Kpacutena N719 ¢ KoHueHTpaumern 5*10% monb/.

C uenbo noucka YT € oONTMMaabHbIM COCTaBOM OblIM MUCMO/b30BaHbl Kak S, N-
aonmposaHHble YT 1:0,5, Tak n O, N-cogepawme YT 1:4, T.K. MMEHHO 3TW TOYKM MNOKa3a/n
HaUNYYLLIYIO JIIOMUHECLEHTHYIO CNOCOBHOCTb. M3mepeHns POTOBONbTANYECKUX XaPaKTEPUCTUK
DSSC ¢ gobaBneHnem Takmx YT B nacTy nokasanu, 4to s4yeinkm ¢ S,N- gonmposBaHHbIMK YT nmetoT
n=0,3%, Toraa kak ansa O,N- coaepawmx YT n=2,7%. NosTomy AanbHenLne nccaenoBaHma 6oiam
NpoAOKeEHbI C ncnonbsoBaHmem O,N- cogepalinx YT. C uenbto BbIACHEHUA BAMAHNA COCTaBa YT
Ha MpoLEecc CeHCMBbMAM3aLUMKU MONMYNPOBOAHMKA Hamu Obian BbibpaHbl O,N- coaepawmx YT
cnepytouwero cocrtasa: 1:1, 1:2, 1:3, 1:4, 1.5.

N3mepeHns POTOBOSIbTANYECKMX MapPaMeTPOB COJIHeYHbIX Adyeek ¢ aobasneHnem O,N-
coaep:Kalumx YT nokasanu (Tabaumua 1), uto suerku ¢ YT cocTaBa 1:4 4eMOHCTPUPYIOT HauaydLne
3HauyeHua KMA. Mpu aTom 3pPEKTUBHOCTL NMOYTK B 2 pa3a Bblille, YEM Y AYENKM, A€ B Ka4ecTBe
Paboumnx 3NEeKTPOAOB NCNONAb3YETCA YMUCTbIn TiO;.
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Tabnanua 1 — BansaHue coctasa O,N-gonunpoBaHHbIX YT, 4006aBAeHHbIX B paboynii 3n1eKTpos, Ha
doTOBONBTAMYECKNE NAPAMETPbI COMHEYHbIX AYeeK

CocTaB pabouero anekTpoaa Uxx, MB lks, MA/CM? FF n, %
TiO; 674 3,86 0,56 1,42
1:1 619 2,91 0,47 0,85
1:2 635 3,74 0,49 1,09
1:3 575 1,53 0,53 0,47
1:4 667 6,66 0,59 2,72
1:5 595 1,8 0,55 0,59

OAHOM M3 NPUYMH 3aPErMcTPMPOBAHHOrO MPUPOCTa MPOU3BOANTENBHOCTM COTHEYHbIX
A4eeKk MOXeT ObiTb nameHeHune 3dpdeKTUBHOCTU WX cBeTocbopa. Kak nokasanm mMamepeHHble
cnektpbl nornouweHua (Cary-300, Agilent), 8 npucytcteumn YT HabaogaeTcs pocT ONTUYECKOWn
nnoTHocTu TiO, B 06nactn 400 — 800 Hm (pucyHoK 1 (a)).

2.0
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1.2 TiO_+1:4 CDs
3 5 -1.5
z | g o)
3 £ -1
< = 0.24 : . =4
& 08 B TiO,+1:1 CDs 8
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a) 6)

PucyHok 1 — (a) cnekTpbl nornouleHuns naeHok TiO; ¢ gobasneHmem O,N-40NMPOBaHHbIX

YT pa3nnyHoro coctasa; (6) cnekTpanbHas YyBCTBMTE/IbHOCTb COMHEYHbIX AYeeK ¢ naeHkamm Ti0;

c nobasnerHnem O,N- gonmpoBaHHbIX YT 1:1 1 1:4. [IYHKTMPOM — CNEKTP NOTOLWEHNSA KpacuTens
N719 B 3TaHONBHOM pacTBOpE

MPUPOCT ONTUYECKON MAOTHOCTM NoyTH paseH 3. OueHKa WWPUHbLI 3anpeLLeHHON 30HbI
noaynpoBoAHMKa No metoamnke [19] nokasana, YTo 3TOT NapameTp ymeHbluaetca ¢ 2,8 3B no 1,5
3B ana uncrtoro TiOz n TiOx+YT 1:4, cOOTBETCTBEHHO. 3TO, B CBOK o4vepelpb, AONKHO Bbl3BATb
M3MeHeHna B 3DEKTUBHOCTM CEHCUBUAM3aALUMM NOAYNPOBOAHMKA, TaK M K MoaMdUKaLmM
3NEKTPODU3NYECKMX XaPAKTEPUCTMK CONHEYHOM AYE KM,

[na OUEeHKM CneKTpasbHOW CEeHCMBMAM3AUMM Hamu Oblna M3MepeHa CrneKkTpasibHas
4yyBCcTBMTENbHOCTb DSSC Aveek ¢ YT. dddekT ceHcnbunmsaumm noaynpoBOAHUKOBBIX MAEHOK
oueHunBanca no sennumnue KN4 ayeek Ha onpeaeneHHom AanmHe BoaHbI. Jna aToro namepsann BAX
AYEeK Npu OCBELLEHMMN AYEEeK CBETOM KCEHOHOBOM 1aMrbl C MOLHOCTBIO M31ydeHns 100 mBT/cm?
Ha nsmeputensHom komnnaekce Cell Tester Model # CTS0AAA (Photo Emission Tech., Inc., CLLA).
N3mepeHns NpoBoAMIMCL B GOTOBO/IbTAUYECKOM PEXKMME MPU KOMHATHOM Temnepatype. [Mpu
5TOM ChneKTpanbHbii Ananas3oH oT 350 go 800 Hm 6bin pasgeneH Ha HEeCKObKO PEermoHOoB C
MOMOLLbIO KOMOMHMPOBAHMA OTPE3aloLMX ONTUYECKUX GUALTPOB. MOLWIHOCTb NPOMYLLEHHOro
CBeTa NoCAe KaxKaoro dunbTpa namepsnacb M KannmbpoBanacb Ha MakCMManbHOE MPOMyCcKaHue.
N3mepeHnss nokasann (pucyHok 1 (6)), 4TO Ha KPWBbLIX CMEKTPasSbHOM 4YyBCTBUTEILHOCTM
NPOABAAOTCA MaKCUMyMbl B 061acTt 520-530 HM M Ha KOPOTKOBO/IHOBOM KPato OKoa0 360 HM.
ONVHHOBOIHOBbIM MaKCMMYM CBA3aH C MPOABAEHMEM MoraoueHua Kpacutena N719 8 gaHHOM
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obnactnm cnektpa. KOpOTKOBONHOBbLIM MNOABEM KPMBOW SABAAETCA pe3ynbTaTOM COYeTaHuA
cobcTBeHHOTO norsoweHua naeHkn TiOz 1 nornoweHusa Kpacutena okono 380 HM. Heobxoanmo
OTMETUTb, YTO CMEKTPANbHAA YYyBCTBUTENbHOCTb NAeHKMU TiOx+YT 1:4 Bbiwe, Yem Yy OCTaJIbHbIX
06pa3LoB, YTO COrNacyeTcs C AaHHbIMM pUCYHKa 1 (a).

InekTpodU3nYECcKME XapaKTEPUCTUKM COJSTHEYHbIX AYeeK OblIM MEeTOA0M MMMNEeaaHCHON
CNEeKTPOCKONMU. AMNAUTYAA NPUKNAAbIBAEMOrO CUTHaNa cocTasaAana 15 mB, a gnanasoH vactoT
oT 1 Ml'y, go 100mIlu. Ans aHanmsa rogorpados MMmneaaHca MCNo/ib30BaHa 3KBMBAIEHTHAN CXema
(prcyHoOK 2), cocToAllan M3 nocneaoBaTenbHoro (Rs) 1 napannensHoro (Rp) CONpoTUBAEHNIA.

Rp FTO+Pt -
R i
s Rp‘/ NCflm == CPE R —
T ... ——Ti0,+1:3 CDs|
CPE FTO 400+ ——TiO,+1:4 CDs
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——TiO,

3004
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200+
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[} 200 400 600 800 1000 1200 1400 1600
Re, Om

PUCYHOK 2 — DKBMBAIEHTHAA Cxema 1 rogorpadbl MMnNeaaHca AN CONHEYHbIX AYeeK C NeHKaMu
TiO2 ¢ nobasneHnem O,N- gonnpoBaHHbIX YT pa3iMyHOro CocTaBa

3aecb napameTp Rs xapaKTepuayeT 3KBMBANEHTHOE CONPOTUBAEHWNE NNEHKU U KOHTAKTOB
(FTO+Pt), napameTp R, 0603HayaeT conpoTMBIEHWE MepeHoca HOCUTEeNEN 3apada Ha rpaHuLe
pa3fesa UCceyemMoro co0s C 31eKTpoaoM. IbdeKTUBHAA KOHCTAHTa CKOPOCTU PeKoMbuHaLmm

onpeaenaetcs GOPMYJION:
. =k, =2Nk, (1)

ma

roe a)max— TOYKa COOTBETCTBYHOLLAA MaKCMMaAbHON 4YacToTe CNeKTpa mmneaaHca (|_LI,), k%,.—

5hpeKT1BHAA KOHCTaHTa CKOPOCTM pekombuHaummn (cl), NS— MNAOTHOCTb 3/IEKTPOHOB B
NOBYLIEYHOM COCTOAHMM (CM—3), K —KOHCTaHTa CKOPOCTU pekomBUHaLMK ¢ nosylek (cm 3 c?).
SpdeKTMBHOE BPEMA XKM3HN SNEKTPOHA (T, ) B NIEHKAX ONPEENAETCA KakK:
T, =1k, (2)

Pe3ynbTaTbl MK3AMEPEHM NOKa3aHbl Ha PUCYHKe 2 1 B Tabaunue 2.
Tabnnua 2 — PacyeT 3apAA0-TPAHCMNOPTHbIX NAapPaMeTPOB CONHEYHOMN AYENKM Ha OCHOBE AaHHbIX

MMMesaHca
CocTas Rs, OM Rp, OM Keff, C1 Teff, C
paboyero
3/1eKTPOAa
TiO> 20,1 1468,7 548,2 0,0018
1:3 17,5 928,5 272,1 0,0038
1:4 13,3 327,2 131,9 0,0076
1:5 17,0 610,0 191,8 0,0052

N3 paHHbIX BMAHO, 4TO AobasneHne YT B NOAYNPOBOAHWMKOBYK MAEHKY MPUBOAUT K
YMEHbLIEHWIO COMPOTUBAEHUA MAEHKM W YAYYLWEHMIO KOHTaKTa C 3/eKTpoAOM Cbema.
ConpoTnBneHne nepeHocy 3apaaa 3/1eKTPOHOB B 31eKTpodax Ha ocHose TiO2 ¢ YT 1:4 noytn B 4,5
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Pa3a MeHblle, YeM Yy MIeHKN Ha ocHoBe ynctoro TiO,. 3To, B CBOK, o4epeb NPUBOAUT K Bonee
3bdEeKTMBHOM MUrpaLmmM HOCUTeNel 3apada B MOJYNPOBOAHMKE N MOHUMKEHUIO BEPOATHOCTU
pekombuHaumm. OdeBnaHo, 4TOo YT yaydwaeT 3neKTpodPuandeckne napameTpbl paboumx
3/1EKTPOI0OB COJIHEYHbIX AYEeeK, 4To NpuBoAMT K Bonee 3DPEKTUBHOM MUTpaLMKU HOCUTENEN
3apsafa M JOCTMXKEHWUIO MMW 3M1EeKTPOAOB Cbema. [lonyyeHHble pes3yabTaTbl COrAacytoTca C
[AHHBLIMW, MOMYYEHHbIMW A8  HAaHOKOMMO3WTHbLIX MaTepuanoB C YrAepoAcodepKallmm
CTpyKTypamm [18], [19].

BbiBOAb!

MpoBefeHHble MCCAea0BaHMA NOKasaam, 4To npu aobasneHmn YT B pabouunii anexktTpos
COMIHEYHOWN AYErKM NOo3BONAET A0OUTLCA NOYTK ABYKPATHOro npupocTta K conHeuHbIx AYeek.
MNpn asTtom Haubonee onNTUMasbHbIM ABAAETCA wMcnonb3oBaHne O,N-gonupBoaHHbIX YT,
CUHTE3MPOBAHHbLIX M3 JIK n moyeBuHbl 1:4. cnonb3zoBaHue S,N-4onmpoBaHHbIX YT Ha ocHoBse JIK
n L-uMcteMHa nNpPUBOAUT K YyMeHblleHWo GOTOBO/IbTAaMYECKMX MapameTpoB sadeek DSSC.
YBennyeHne 3PPEKTUBHOCTM COMHEYHbIX AdYeek C YT ABAAeTCs  pe3y/bTaTOM  pPoCTa
nornowaTenbHoON CcnocoBHOCTM  MOAYNPOBOAHMKA W yAyylWeHUA  3apAf0-TPAHCMOPTHbIX
NapameTpoB COTHEYHbIX AYEeeK.

MonyyeHHble pe3ynbTaTbl MOryT OblTb MCMNOAb30BaHbI ANA CO343HUA OPraHUYecKmx
JHOMUHECLEHTHbIX MaTepuanos, ONTUYECKMX HAHOTEXHONOMMI, a Takke B (GOTOBO/bTAMKE,
B61odU3NKE N BUOUMUOKNHTE.
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The development of physics leads to the development of many industries, as well as
military equipment. Military actions taking place on planet Earth, uninvited “guests” from space -
various celestial bodies such as meteorites, etc.,, push scientists to create new military
technologies for the purpose of security. One of such technological military products is various
missiles, including ballistic missiles and artillery devices. Electromagnetic weapons are weapons in
which a magnetic field is used to give the projectile an initial velocity, or the energy of
electromagnetic radiation is used directly to hit the target. In the first case, the magnetic field is
used as an alternative to explosives in firearms. In the second case, the ability to induce high-
voltage currents and disable electrical and electronic equipment as a result of the resulting
overvoltage or causing pain effects or other effects in humans is used. Weapons of the second
type are positioned as safe for people and serve to disable enemy equipment or render enemy
manpower incapacitated. belongs to the category of non-lethal weapons [2-3]. The thrust force in
almost all such aircraft is created by the energy of rocket fuels - gaseous, liquid, solid substances.
Such devices are characterized by the fact that the thrust force acts until the fuel is completely
burned or until the assigned task is completed, polluting the surrounding space. This work
proposes a method for using electromagnetic phenomena to create thrust. For this purpose, two
coils can be used: the first coil or group of coils is fixed to the body of the launch vehicle or on a
fixed launcher, and the second coil on the same axis with the first coils, and they are fixed to the
body of the rocket itself. It is proposed that all coils were made of superconductor material,
because superconductors are capable of conducting electric current without resistance and
without energy loss. The rocket is installed on an installation containing electronic installations.
Here coil | is fixed with the help of stoppers installed on a wide range of carriers, which include:
fixed installations, military ships, submarines, various types of aircraft, and coil Il, made of high-
temperature superconductor, is fixed in the rocket itself with a special stopper, which can be
released at the right moment. With the help of special electronic devices, it is immediately
released from the fastening (from the valves, stoppers, stopper) and under the action of a large
Ampere force receives a large acceleration. Determining the characteristics of the coils and their
geometric shape arrangement is a separate design study. According to Ampere's law, two coils will
interact with the Ampere force, then coil Il released from the stopper together with the rocket will
receive acceleration. To study the mechanical motion of the rocket, in addition to other forces,
first of all, it is necessary to know the initial force acting from coil | on coil Il. The forces of
interaction between the coils can theoretically be calculated by the formula

0B, 0(B1S2) =1 0Lz,
ox ’

0B
FX;PM :/2526_961:/2 ox 2l ax (1)

We used the well-known relations B:iS, = @, (P,4- is the magnetic flux penetrating circuit 2,
caused by the current in circuit 1, and @21 = L1l1, where L1 is the coefficient of mutual induction
of the circuits, depending on the shape, size, mutual arrangement and magnetic permeability of
the medium. It can be shown that Loy = L1z = L.
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To enhance the interaction, the circuits are experimentally represented as coils containing a large
number of screws, which increases both the magnetic field and the area, therefore, the coefficient
of mutual induction L grows as the product of the numbers of turns of both coils.

The force of interaction between two such coils, if the same current of strength | is passed

through them in series, is equal to
oL
2

F=i22

(2)

For the greatest effect, the current pulse in the solenoid must be short-term and powerful.

Experimentally, the force of interaction between coils or electromagnets can be determined in
different ways, one of which is a beam balance (Fig. 1) [4]. Coil 1 is suspended from one arm of
the balance beam, the other coil 2 is located above it as much as possible on a special support,
which can be fixed in a certain position. With this design, balancing can only be achieved by
repulsing the coils, so the currents must have opposite directions. Figure 1 shows an electric circuit
in which coils 1 and 2 are included. In order for the same magnitude and opposite currents to flow
through the coils, they must be connected in series, but arranged so that their windings are wound
in opposite directions.
The distance between the coils is determined on the scale using special pointers. If, in the absence
of current in the circuit, the scales are balanced by a weight (balance) mo, and at a certain current
and a certain distance between the coils - by a weight (balance) m, then it is obvious that the
repulsive force under these conditions will be equal to the difference:

F=P-Poor F=(m-mo)g, (3)

e

PS
8~ PS- power supply

Figure 1. Experimental setup diagram
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When determining L1 and the EMF of mutual induction, coil 1 is connected to an
alternating current source, and coil 2 is connected to a voltmeter. The measurement procedure is
as follows: 1. Assemble the electrical circuit shown in Figure 1. 2. Set the distance between the
coils r without plugging it into the network. 3. Remove the scale from the stopper (turn the handle
located at the base of the scale from left to right) and balance the scale using weights. Calculate
the value of mo. 4. Turn on the setup. Set the current |, balance the scale using weights. Determine
the value of m. 6. Determine the repulsive force using the formula F = P — Py, at different currents.
7. Using the results obtained, find the value of dL/dr for each position, based on the formula F = 12
dL/dr . Knowing all the forces and initial conditions, you can study the mechanics of the movement
of rockets, shells, etc.
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MEMPXAHOBA TO/IFAHAW KAHATKbI3bI

HAPBAEBA AMKAH UTMJTMKOBHA
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AHHOTaUMA

B naHHOM cTaTbe PacCMOTPEHbI 3/1EKTPODU3NYECKME CBOMCTBA COJIHEYHbIX 3/1EMEHTOB,
OCHOBaHHbIX Ha AMoKecuae TuTaHa (TiO,), a TakxKe BAnAHKe nobaBok Kpacutenen (N6, 5111) Ha mx
XapaKTepucTMkn.  [poBedeHbl  3KCMEPUMEHTa/IbHble  UCCAEA0BaHWA  BObT-aMMEpPHbIX
XapPaKTEPUCTMK COMHEYHbIX AYEEK B Pa3/IMYHbIX YCIOBMAX OCBeLLeHMA. [ToKa3aHo, YTO CoYeTaHme
TiO, c onpeAenéHHbIMM KpacuTenaMM NO3BONAET MOBbICUTb 3GEKTUBHOCTL Npeobpa3oBaHMs
COMIHEYHOM IHEPIMM 3a CYET YBENMYEHMA NAOTHOCTM TOKA M yay4YlleHMa GOTOUYYBCTBUTENbHOCTMU.
OtmeueHbl npemmyulectBa TiO, Kak MNOAYNPOBOAHMKA — 3KOOMMYECKas YUCTOTa, BbICOKas
XMMMUYecKana CTabMAbHOCTb M AOCTYNMHOCTb, @ TaKKe yKa3aHbl ero orpaHWyeHuns, npeoaoneHune
KOTOPbIX BO3MOXHO MOCPEACTBOM  MOAMPUMKAUMKM  cocTaBa. [lonydyeHHble  pe3ynbTaThl
NOATBEPKAAIOT NEPCMNEKTUBHOCTb MPUMEHEHNA MOAMDULMPOBAHHbBIX COMHEYHbIX 3/1EMEHTOB Ha
ocHoge TiO, B aHepreTMKe M CMeMXKHbIX OTPaCasAX.

KntoyeBble cnoBa

[lnokcna TUTaHa, CONIHEeYHble 31eMeHTbl, (GOTOYYBCTBUTENbHOCTb, BOJIbT-aMMepHasn
XapaKkTepucThKa, kpacuteanm N6 1 5111, TiO,, poTOaNeKTpUYecKme CBOMCTBA.

ConHeYHble 31eMeHTbl NPOU3BOAAT INEKTPUYECKYHD IHEPTUIO HAMNPAMYK M3 COIHEYHOTO
cBeTa. ITO NPUPOAHBIN N HEUCYEPNAEMbI UCTOYHWUK IHEPTUU. KONMYECTBO CONTHEYHOM SHEPTUN,
nocTynatowen Ha NOBEPXHOCTb 3EMIN, 3HAYMUTEIbHO MPEBbIWAET rOA0BOE 3HepronoTpebaeHme
BCEro YesioBeYecTBa. Mcnosb3oBaHME CONHEYHOM SHEPIUM He 3arpA3HAET OKPYXKaloLLyto cpeay.
ConHeYHble 31eMeHTbl B Npouecce paboTbl He BblAENAT BpeaHbiX ra3os (Hanpumep, CO, nam
NO,), uyTo sABnAeTcA OONbLIMM MPEUMYLLECTBOM B Oopbbe ¢ 3arpAasHeHnem aTmochepbl U
rnobanbHbIM NOTENIEHNEM.

C nomoulbto COMHeYHbIX BaTaper Kaxabli A0M, yYperKaeHWe WUan cTpaHa MOryT cTaTb
HEepreTUYeCcKn He3aBUCUMbIMU. ITO OCOBEHHO 3PPEKTUBHO B OTAANEHHbLIX CENbCKUX pPanoHax
WM B MECTaX, He MOAK/MOYEHHbIX K 9/1EKTPUYECKOM CETU. HECMOTPSA Ha BbICOKYIO MEPBOHAYa/IbHYHO
CTOMMOCTb YCTAHOBKMW, CO/IHEYHbIE 3/1EMEHTbl OKYMatoTCA B [0/ITOCPOYHON nepcrnekTmee. OHM
MOTyT cTabunbHo paboTtath B TedeHue 20-30 net u TPebYIOT MUHUMAbHbLIX 3aTpaT Ha
TexHM4YecKkoe obCnyRmnBaHme.
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CoNHEeYHble  3N1eMEHTbl  HaxoAsT  NpUMMeHeHMe OoT  ObITOBbIX  NpPWHOPOB A0
MNPOMbILW/IEHHOCTWN, TPpaHcnopTa (Hanpumep, aBTOMOOWAM Ha COHEYHOM 3HEpPrum), CenbCKOoro
X03ANCTBa M Aarke KocMm4yeckon oTtpacin. Co/HeYHble 31eMEHTbl — OAWH W3 BaXHEeMLWuX
0OBbEKTOB UCCNEA0BAHWN B COBPEMEHHOM HAHOTEXHONOMMM, GOTOHUKE M MaTepUanoBeaeHUN.
HoBoe NoKo/sieHMe CONMHEYHbIX 31EMEHTOB (Ha OCHOBE NEePOBCKMUTOB, OPraHUYECKUX COeAMHEHUN,
KBAHTOBbIX TOYEK) OTKPbLIBAET NyTb K Honee spPeKTMBHOMY UCMNONb30BAHMIO CONTHEYHON SHEPTUN.

[Ons co34aHns COMHEYHbIX 31EMEHTOB BaXKHbl dU3MYECKan, ONTUYECKas, XMMUYEeCcKas U
3KO/MI0rMYecKas YncToTa NoaynpoBOAHWKOB.

Cpean nosynpoBOAHMKOB AMOKCMA, TUTaHa 3aHMMaeT ocoboe MeCTO, MOCKO/IbKY OH
9KONIOMMYECKM YNCTbIM, XUMUYECKM aKTUBHbIN, HE OKUCAAETCA M ObICTPO BCTyMaeT B peakuuun. Ecam
roBoputb 06 ONTMYECKUX CBOMCTBAX, OH 06n3faeT AJMHOM BOAHbI B YAbTPapMONETOBOM
AMana3oHe, a ero SIIOMUHECLEHTHbIE CBOMCTBA 00yCN0BeHbl 0COBEHHOCTAMM KPUCTANINYECKON
CTPYKTYpbl. YTO KacaeTcs OM3NYECKMX XapPaKTEPUCTUK, Ha MNEepPBOM MeCTe CTOUT BbICOKas
NOABUMKHOCTb  3/IEKTPOHHO-AbIPOYHON  MPOBOAMMOCTM. [lo  CpaBHEHMIO C  ApYyrumu
NoaynNpPoOBOAHMKAMM, OH IKOHOMMYECKM Dosiee BbIrOAEeH M AOCTYNEH NO CPAaBHEHMUIO C APYTrMMU
XMMMYECKMMM peaKTUBaMM.

TiO, — 3TO NOAYNPOBOAHMK C LUIMPOKOW 3anpelléHHol 3oHon (band gap nopaaka 3,0-3,2
3B), 4TO AenaeT ero NPUroAaHbIM AN NOTNOWEHNSA CBETa B yAbTpadunoNeToBOM amanasoHe. B
CO/MHEeYHbIX DaTapesax (0CODOEHHO B CONMHEYHbIX 31eMeHTaX, YyBCTBUTENbHbIX K KpacuTenam —
DSSC) oH BO3by)KAaeT 31eKTPOHbl NoA, BO3AeNCTBMEM CBeTa, obecrneymBas WX TPaAHCMNOPT M
reHepaumio 3N1eKTpUYeckoro ToKa. Ero doToceHcMbunmsaumoHHble CBOMCTBA obecneymBatoT
xopolllee  B3aMMOAENCTBME C  MOAEKyNaMW  KpacuTenen, nosbiaa  3GOEKTUBHOCTb
boTO3NEeKTPUYECKOro NpoLiecca.

Ona ynyywieHna anekTpodnsnyeckmx M OnTUYECKMX CBOMCTB AMOKCMAA TUTaHa MOMKHO
MCNoab30BaTh BaropodHblie meTannbl, N6, 5111 nam pyTMHOBbLIE KpacuTeu.

B ycTpoictBax Ha ocHoBe TiO, MOXHO HabnoAaTb BO/bT-aMMeEPHbIE XapPaKTEPUCTUKM
(BAX). Ecnm Bbl MccneayeTe matepuansl TiO,, ero BAX kKak ¢oTOKaTanM3aTopa KpanHe BaskHbl, Tak
KaK OHW M3MEHSAIOTCA NoJ, BO3AeNcTBMEM CBeTa. BAX B GOTOKAaTaNUTUUYECKUX YCTPOMCTBAX MOTyT
obnagaThb cneayrowmmm ocobeHHoCTAMM: I3MeHeHNs B TO4YKax HaNPAXeHNs;
doToCreHepupyemble 3/1EKTPOHbI U AbIPKX MO AENCTBMEM CBETA YBEANYMBAIOT NPOBOANMOCTb
MaTepmana, YtTo N3MEHAET 3aBUCUMOCTb TOKA OT HanpsxeHus; Pexnumbl paboTbl «B TEMHOTEY U
«Ha CBETYy».

CpaBHeHne BAX npW  pasnnyHbiX  YCAOBMAX  OCBELLEHMA MNO3BOAAET  OLEHMUTb
bOTOUYBCTBUTENBHOCTb YCTPOMCTBA.

B gaHHOM 4yacTu paboTbl OblAM MPOBEAEHbl UCC/MeA0BaHMA MO WM3MEPEHUID BO/bT-
amMMepHbIX XapaKTEPUCTMK AYeEeK, KOTopble NPeAcTaBAeHbl Ha pUcyHKe 1..
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PucyHoK 1. BonbT-aMmnepHasa XxapakTepuCTnKa CoNHEYHbIX anemeHToB: 1-TiO2,2- TiO2+N6,
3- TiO,+5111

Kak BMAHO M3 PWUCYHKa, CO/IHEYHAA AYEelKa Ha OCHOBe AMOKCcMAa TWTaHa obnagaet
bonblwen yaenbHOM MOBEPXHOCTbIO M Hosee BbICOKOW MAOTHOCTbIO TOKA MO CPaBHEHWIO C
A4YerMKamm Ha ocHoBe TiO,. M3BECTHO, YTO BeAMYMHA HAMPAXKEHWA XONOCTOrO XO04a B AYeMKe
onpeaenaeTcA NPUPOAOM MCNONb3yeMbIX MaTepuanos, a NAOTHOCTb TOKAa — KOJMYECTBOM
NOrNOWEHHbIX MONEKYN KpacuTens.

OcHOoBHble NapameTpbl GOTOBONbTAUYECKMX (CONMHEYHBIX) 31EMEHTOB MCMONb3YIOTCA AN1A
OUEHKM NX 3GDEKTUBHOCTHN, NPOU3BOAUTENBHOCTM M PaboUMX XapaKTepuCTMK. Huxke nprBeaeHbl
OCHOBHblE NapameTpbl COHEYHbIX BaTapel 1 Ux 3HayYeHue:

OTOT NapamMeTp yKa3blBaeT MAaKCMMalbHOE HaNpAXKeHWe CONHeYHOM HaTapen B COCTOAHUM
XON0CTOro xofa (6e3 Harpysku). OH 3aBMCUT OT MHTEHCMBHOCTWU COJIHEYHOTO WM3NyYEeHUA W
MaTepmanos aneMeHTa. Hem Bbllwe 3Ha4YeHWe Voc, TeM Bblle NOTEHLUMANbHAA MOLLHOCTb, KOTOPYHO
MOXeT BblpabaTbiBaTb 3/1EMEHT.

B 3aknoyeHWe, M3roTOBAEHWME CO/MHEYHbIX fYEeeK Ha OCHOBE [AMOKCMAA TUTaHa U
Kpacutenei N6, 5111 obecneumsaeT BbiCOKO3bDEKTUBHYIO paboTy. AnoKkema TutaHa obnagaet
PALOM MPEMMYLLECTB, HO TaKKe WM HeaoCTaTKamu. Hanpumep, y3Kas 30Ha NpPOBOAMMOCTM M
CNoCcOBHOCTb MOrNoWAaTh CBET TO/MbKO B yabTpaduonetoBon obnactu. [Ons yCTpaHEHMA 3TUX
HeAOCTaTKOB  3GPEKTMBHO coyeTaTb [AMOKCMA TWTaHa C  6AaropoAHbIMM - MeTanfiamm  m
Kpacutensamum c bonee WNMPOKON 30HON NPOBOAMMOCTM.
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COBPEMEHHBIE METOAbI
MCCNTEAOBARVA ANCTARUMNOHHOIO
3OHONPOBAHWA SEMJIA

EPEOJT A/ITbIHAIA

A/ILLATOBA AKMAPA/1 HYPEO/1I0OBHA

HA3APBAEBA JAPUFA HAPUMAHKbI3bI

CTyaeHT dusnKo-TexHmnyeckoro dakyabteTa KaparaHanMHCKOro focyaapcrTseHHoro
YHMBepcuTeTa UMEHWM akagemuka E.A,

Hay4HbI pykoBOAMTEND —

Omaposa I'.C

CaabikoBa A.E.

KaparaHaa, KasaxcTaH

AHHOTaUMA

B ctatbe paccmaTpmBatoTcAd (GOTOINEKTPUYECKME CBOMCTBA COJIHEYHbIX 3/1EMEHTOB Ha
OCHOBE [MOKCMAA TWUTaHa C WCMOJb30BAHMEM OPraHUYecKUX MNOAMMETUHOBBIX KpacuTeneun.
MpuBeaeHbl METOAMKN NPUTOTOBAEHMA MOPUCTbIX TOHKOMAEHOUYHbIX CTPYKTYp meToaom doctor-
blading, a Take pe3ynbTaTbl Tepmuyeckol o006paboTKM M KX BAUAHME Ha 3PPEKTUBHOCTb
npeobpasoBaHMA CoNHEYHON 3Heprun. Ocoboe BHMMAHWE YAENEHO BAUAHUIO PaA3IUYHbIX
KpacuTenei Ha NapamMeTpbl CONHEYHbIX 391EMEHTOB, TaKMM KaK Hanpsa»KeHne X0N0CTOro Xo1a, TOK
KOPOTKOro 3amblKaHMA W KO3IbOULMEHT nonesHoro AencTtBums. [MokasaHo, 4To aobasneHue
KpacuTenei cnocobcTByeT MoBblleHNIO 3PGEKTUBHOCTM npeobpa3oBaHMA 3Heprium 6es
yBenmyeHma nedeKToB NAeHKU.

Kntoyesble cnoBa

CONHEYHbIA  3NEeMEHT, AMOKCMA TUTaHa, OpraHW4YeckMe KpacuTenu, MNONAUMETUH,
doToanekTpuYeckme cBoncTBa, ceHcmbunmsauma, KM, doctor-blading, nopuctasa cTpyKTypa,
HaHOMaTepwuanbl

B [aHHOW CTaTbe PacCMOTPEeHbl 31eKTPodU3NYECKMEe CBOMCTBA COJIHEYHbIX 3/1EMEHTOB,
OCHOBAaHHbIX Ha AMoKcuae TvTaHa (TiO,), a TakKe BanAHMe fo6aBoK kKpacutenen (N6, 5111) Ha ux
XapaKTepucTukn.  [poBedeHbl  3KCMEPUMEHTa/ibHble  UCCAeAOBaHWA  BOJIbT-aMMEpPHbIX
XapPaAKTEPUCTMK COMHEYHbIX AYEEK B PA3IMYHbIX YC/TIOBMAX OCBeLLeHWA. [ToKa3aHo, YTO coYeTaHune
TiO, ¢ onpeaenéHHbIMM KPacUTEeNsSMM MO3BOASET MOBbICUTL 3PPEKTUBHOCTL Npeobpa3oBaHMs
COMIHEYHOM 3HEpPrmM 3a CYET yBENMYEHMA NAOTHOCTN TOKA U yaydweHMAa GOTOUYYBCTBUTENIbHOCTM.
OTmedeHbl npemmyuwectsa TiO, KakK NOAYyNpPOBOAHMKA — 3KOJIOTMYECKaA 4YMCTOTa, BbICOKaA
XMMMUYecKaa CTabuabHOCTb M AOCTYMHOCTb, @ TaKXKe yKa3aHbl ero orpaHWyeHuns, npeogoneHune
KOTOPbIX BO3MOXHO MOCPeACTBOM  MOAMPUMKAUMKM  cocTaBa. [lonydyeHHble  pe3ynbTaThl
NOATBEPXKAAIOT NEPCNEKTUBHOCTb MPUMEHEHNA MOAMDULMPOBAHHbBIX CONHEYHbIX 3/1EMEHTOB Ha
ocHoBe TiO; B aHEpreTnKe 1 CMEeXHbIX OTpacasAX.

B HacToAllee BpemMA OAHOM M3 OCHOBHbIX CTPATEMMYECKUX LEeAern MUPOBOM IKOHOMMUKM

ABNAETCA MOMCK aNbTePHATUMBHbLIX W BO30OHOBAAEMbIX WCTOYHWMKOB 3Heprn. CosHeuyHas
JHepreTMKa ABNASETCA WCTOYHMKOM 3SHEPruu, CNocobHbIM pelwnTb npobaemy MUPOBOM
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9HEepreTMKn. Mcnonb3oBaHMe TOHKOMAEHOYHbIX MOKPbLITUM 3HAYMTENbHO CHUXKAEeT 3aTpaTbl Ha
CO/IHEeYHble MaHenu, 4to oOYCNOBAEHO XOPOLWeN CMNOCOOHOCTbIO TOHKUX CAOEB MNOrAoWaTh
CONHeYHbI cBeT. OAHAKO COMHEYHble 31eMeHTbl, Tpebytouime Manblx 3aTpaT, MMEKT CBOU
He0CTaTKK. B HacToAlLee Bpems NPUMEHAIOTCA pa3IMyHble MeTOAbl NOBbIWEHUA 3GDEKTUBHOCTM
COMIHEYHbIX 3/1eMEHTOB, OAHMM M3 KOTOPbIX ABAAETCA CeHCMbMAM3auma pPasanMYHbIMMK
Kpacutensmum, no3eosatolan nosbicnTb KM/ conHeyHbix an1emeHTOB TMNa peTtuens [1].
Hanbonee HOBOM PA3HOBWAHOCTbIO COJIHEYHbIX 3JIEMEHTOB ABAAETCA CEHCUMOUAM3UPOBAHHbLIN
Kpacutenem CoNHe4YHbln snemeHT. OH obnagaeT NPOCTON CTPYKTYPOW, COCTOALWEN U3 ABYX
3N1EeKTPOAOB,  3/1EKTPOAMTa M OpPraHMYecKMX  KpacuTenewm,  BbIMOAHAOWMX  POSb
doToceHcMbunmnzatopa. OanMH 13 31EKTPOLOB BbINOJAHEH M3 MOPUCTOro noaynposoaHuka TiOy,
ZnO, SnO2 w QAp.), HacbILEHHOro Kpacutenem KW 001aJaloWLero MNpPo3pPavyHOCTbiO  ANA
NPOBOAMMOCTM TOKa.

Onokena TuTaHa ABNAETCA SKONOTMYECKM YNCTbIM, AELEBbIM M ObICTPO BCTyNAOWMM B peakL Mo
NONYNPOBOAHMKOM MO CPAaBHEHWMIO C OpPraHWYecknmm coegmHeHuamu. OAHUM U3 ero rNaBHbIX
[OCTOMHCTB ABAsSeTCA CNOCOBHOCTb MmornowaTtb yabTpaduonetosoe manyveHme. OAHAKO M3-3a
NOrNOWeHMA TONbKO Ha AanHe BOAHbI 360 HM ero aneKkTpuyeckne CBOMCTBA HEAOCTAaTOUHbI ANA
3pPeKTUBHON PabOoTbl CONHEUHbIX 31EMEHTOB. 11 NOBbIWeHUA 3neKTpodU3nyeckmnx ceomcts TiO>
M cagura B 06nacTb BUMAMMOIO CMEKTPa MCMOMb3YHTCA AOpPOrMe MeTannbl U Kpacutenu. B
anccepTaumoHHoM paboTe BbibpaHbl OpraHMYecKkne NoMMeTUHOBbIE KpacuTenu [2—-4].
MONMMETMHOBbIE KpacUTeAn NpeacTaBAAlT CODOOM  KNacC OpraHWYeckUx CoeauHeHun C
YyepeayWwWMMMCA OAMHAPHBIMKM U ABOWHbIMM CBA3AMM. bnarofaps BbICOKOM CMOCOBHOCTU K
nornoweHmto, oHM 3GHeKTUBHO NPeobPasytoT CONHEUHYIO IHEPTUIO B CONHEYHbIX DaTapesax.
CpaBHMBaA BAMAHWME JYHKUMOHANbHbBIX TFPYNn B CTPYKType Kpacutena Ha 3OPeKTMBHOCTb
reHepaumy 3apAaoB B COMHEYHbIX 31EMEHTaX, MOXHO OTMEeTUTb, YTO 3/1€MEHTbl C HOBbIMM
KpacuTenamm NoKasbliBatoT 6onee BbICOKYH 3GDEKTUBHOCTb NO CpaBHeHMIO € KpacuTenem M6 [5].
CnepfyeT OTMeTUTb, 4TO NNA3MOHHbIN 3ddeKkT 6bonblie BAMAET Ha JIOMWUHECLEHTHblE U
$OTOINEKTPUYECKME XapPaKTEPUCTUKM KpacuTena [B. 3T0 MoXeT ObiTb CBA3AHO C Ha/lM4Mem
OyTMpanbHOM «Lenoykn» cynbdorpynnbl B MoNekynax KpacuTensa [16, obecneymBatoLLel
ONTMMaNbHOE PACCTOAHME MeXAy MAAa3MOHHOM HAHOCTPYKTYPOM U XPOMOGDOPOM, CHUXKasA
addeKTMBHOCTL NepeHoca aHeprun FRET. Takke HabtoaaeTca NoBblWEHNE CKOPOCTM M1Ia3MOHHO-
ycuneHHomn payopecueHumm. MNossbiweHne KM/ conHeuHbiX 31eMeHTOB ¢ Kpacutenamn M6 B 2,5 1
1,2 pasa MoxeT bblTb CBA3AHO C YBE/IMYEHMEM CMEKTPA/IbHON YyBCTBUTEbHOCTM B AManasoHe
600-700 HM M pacWMpeHMemM B KOPOTKOBOAHOBYD obnactb ao 400-450 HM npu Haauydmm
NN1a3MOHHbIX HAHOCTPYKTYP.

Ona co3paHuA CONHeYHbIX DaTapeil MCNoNb30BaNUCh MOANOMKM M3 CTEKAA C MOKPbITUEM M3
dTopupoBaHHoro okcuaa onosa (FTO), Bbinyckaemoro Komnawuen Sigma-Oldrich, ¢
COMPOTUBAEHMEM MoBepxHocTM 7 Om/cm?. CHavana MoA/IOMKM MPOTUPASUCL CMUPTOM, 3aTeM
NPOMbIBA/IMCb TOPAYEN MbIJIBHOM BOAOM M TUWATENIbHO OMNOAACKMBANNCE OYULLEHHON U
MOHM3MPOBAHHOW BodoM. TiO2 LWWPOKO WCMONb3YeTCcs B TMPOMbIWJAEHHOCTM B KayecTse
doTOKaTannsaTopa, B CEHCMOMAN3NPOBAHHbBIX CONHEYHbIX BaTapeax, ANA OYUCTKM BOAbI M T.4. ITO
pacwumpaeT o06.nacTb ero NPUMEHEHMA W yAydlaeT XapaKTEPUCTUKM  HAHOKOMMO3UTHbIX
MmaTepunanos. B gaHHoM paboTe OblM pa3paboTaHbl COMHEYHblE 31eMeHTbl Ha ocHoBe TiO; U
NOSIMMETUHOBBIX KpacuTenen.

Ona nonydyeHua Hy)KHbIX MNAEHOK CHayana rotoBunacb nacrta: 0,96 r guokcmaa TuTaHa
CMELIMBANOCh C 2 M/ STUNEHIIMKONA U NepemeLllnBanochk B TeyeHne 24 4acoB Ha MArHUTHOW
Mellasike. 3aTem B TedyeHune caedytolmx 24 yacos nacta Harpesanacb A0 80°C, ¢ nobaBneHnem
10% maccbl TiOy. Ons noayd4eHMa MOPUCTbIX MAEHOK npumeHsaca metosd «doctor-blading».
TonwmHa cnoeB KOHTPOAMPOBANACh C MOMOLLK NOSIMMEPHON NEHTbl onpeaeneHHOM TONLLMHbI.
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lNocne HaHeceHMs PacTBOP BbicylMBanu npu Temnepatype 125°C B TeueHne 6 muHyT. [anee
NPOBOANAN TEPMMYECKOE OTXKUT B AMana3oHe Temnepatyp ot 120 go 450°C.

Mpouecc HaHeceHWsa NOBTOPANCA ANA AOCTUNKEHNA HEOOXOAMMOM TONLLMHbI MAEHKM, NPOBOAMACA
OTKMT, O4MCTKA MOBEPXHOCTM OT 3arpA3HEHMIA M aKTUBAUMA NOBEPXHOCTU. [11A NoOAyYeHUA NAeHOK
TONWMHOM MeHee 2 MKM B COCTaB NacTbl 406aBAANCA NOAMMEP NOANITUNEHTANKONb-CebaumoHaT
B konnyectee 20% oT macchl TiO,. [0ToBas NacTa HAHOCUAACh Ha CTEKAAHHYIO MOA/0XKY METOA0M
«doctor-blading».

Ha ocHoBe mnosyyeHHbIX [AaHHbIX B Tabnuue 1 npeacTaBneHbl OCHOBHblE MapaMeTpbl
$OTOBONbTANYECKMX 3N1EMEHTOB. PacyeTbl MPOBOAMAMCL C WCMOAb30BAHMEM MNPOrPaMMHOr0
naketa «lV-Measurement». XoTa K[ COAHEYHbIX 3N1EMEHTOB HMMKE MO CPaBHEHWUID C
NIMTEPATYPHbIMW  AAHHBIMW,  OHW  MO3BOAAKT MNPABUAbHO  ONPeAenUTb  HeobxoAumble
3aBUCMMOCTMW.

Tabnnua 1 — PoTO3NEKTPUYECKME NAPAMETPbI CONHEYHbIX 3nemeHToB TiOz, TiOx+PogamumH B,
TiO2+2031H

MNopucTbii Uoc,MB FF KNO,% | Jso,MA/cMm?
NOAYNPOBOAHMK

TiO> 407.05 0.32 0.82 2.07
TiO2-203MH 521.2 0.57 1.72 3.59
TiO2-Pogammt 559 0.41 1.89 3.65

Kak nokasaHo B npeaplayLinx nccaegoBaHunsx, Hanbonolee yeenndeHme KM Habaogaerca npu
NCNONb30BaHMM HaHo4dacTuu, TiO;.

N3 npuBeAeHHbIX AaHHbIX BWAHO, 4TO AobaBneHWe KpacuTenem MpPuUBOAMT K MOBbILIEHMIO
addeKTMBHOCTN Npeobpa3oBaHNA COTHEYHOM SHEPTUN B INEKTPUYECKYIO. 3HAYEHMA HANPAXKEHNS
XOJIOCTOrO X0/1@ M TOKa KOPOTKOrO 3aMblKaHWA CTAHOBATCA OMNTUMAaAbHbIMKW NPW onpeaeneHHom
KOHUEHTpauum Kpacutensa. 37O CBUAETENbCTBYET O TOM, 4TO Ao00aBfieHuMe KpacuTenem He
yBenn4ymeaeT aedeKTbl NAEHOK N CKOPOCTb PEKOMBUHALLMK 3apsAA0B.
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Abstract:

The 21st century brings to the forefront a profound transformation of the role and
responsibilities of the police, amid the technological explosion, globalization, and changes within
the sphere of criminality. This article examines the current missions of the police in a complex
society, where traditional crime coexists with digital and transnational criminality. Through
documentary analysis, corroborated with perspectives from recent literature and relevant
examples, the main challenges are identified: adapting to technological change, staff shortages,
lack of resources, social pressure, and maintaining public trust. The study emphasizes that modern
policing can no longer operate in isolation but requires solid partnerships with the private sector,
civil society, and the local community to effectively combat crime.

At the same time, the article explores the impact of new technologies-from predictive
analytics and digital surveillance to international cooperation in fighting organized crime. It
highlights the importance of continuous training, professional specialization, and institutional
transparency, as well as the need for legislative reforms to ensure respect for human rights. Special
attention is paid to the concept of “synergy”, understood as the strategic integration of all relevant
actors’ efforts.

The article concludes that, in order to respond to new threats and maintain its legitimacy,
the police must become an adaptable actor, open to change, capable of combining operational
efficiency with respect for democratic values. Institutional reform, digitalization, partnership with
citizens, and the development of digital skills are essential pillars for maintaining safety and social
stability in a continuously changing world.

Keywords: Police, digital crime, organized crime, institutional reform, technology,
community partnership, fundamental rights, synergy.

. Introduction

The 21st century finds us at a crossroads of fundamental transformations: accelerated
technological development, global mobility, and the diversification of criminal phenomena are
forcing a profound rethinking of the role of the police. The institution can no longer be seen merely
as a body of coercion, but as a dynamic actor, capable of prevention, intervention, and active
collaboration with society as a whole.

In this context, recent research supports the necessity for a rapid and profound adaptation
of public order structures. In the German International Journal of Modern Science (2025, no. 97),
George-Marius Tical warns about the devastating effects of organized crime, which affects not
only public order but also the very stability of democratic systems: “Organized crime is a significant
and persistent threat to the global economy... money laundering destabilizes financial systems...
corruption allows criminal groups to infiltrate state institutions, undermining governance, eroding
public trust...” (pp. 26-27).
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This analysis highlights the fact that modern criminality no longer has physical borders or
simple forms, but penetrates deeply into the economic and political structures of states, requiring
a strategic and well-coordinated response from the police.

In the same vein, the Danish Scientific Journal (2024, no. 91) brings into discussion another
essential dimension of effective police functioning: community trust. As highlighted by Tical
(2024), “the involvement of the private sector, civil society, and the media enhances transparency
and accountability. Only through a holistic approach and a coherent mobilization of global
resources can the influence of transnational organized crime be limited and international stability
ensured” (p. 7). This simple phrase contains the essence of a modern philosophy of intervention:
an effective police force is one that inspires trust, not fear; that builds partnerships, not barriers.

Starting from these perspectives, the present article aims to address three main directions:

e The analysis of the current missions of the police, in light of new types of threats and
responsibilities;

e Theidentification of the challenges facing this institution—from lack of resources, to social
pressure and legislative changes;

e The formulation of proposals regarding directions for reform: digital modernization,
strengthening the relationship with citizens, and professional specialization.

Through this analysis, we will seek to understand not only where the police stand at this
moment of change, but also where they should be heading in order to remain a pillar of stability
in an increasingly complex society.

This article aims to analyze the main current missions of the police, as well as the
challenges faced by this key institution in maintaining public order and safety in contemporary
society.

[l. The Current Missions of the Police

1. Preventing and Combating Classical and Modern Criminality

Essentially, the police remain the guardians of public order, but the structural
transformations of criminality require a profound recalibration of their missions. Concretely, these
missions now intertwine across two dimensions: combating classical offenses and addressing
modern threats, especially those in the digital space.

“Classical criminality” —facing complex urban realities. Classical offenses—such as theft,
assaults, and drug trafficking—persist, but under new pressures: poverty, exclusion, and
vulnerability. Thus, beyond repressive intervention, the police are called to act through
intersectoral collaboration—with social services, local administration, and NGOs—to address the
root causes of phenomena and prevent recurrence. Integrated strategies are necessary, where
each contribution (educational, social, police) helps achieve a lasting effect.

Digital criminality—hidden challenges. Cybercrimes—phishing, banking fraud, identity
theft—have revolutionized the criminal landscape, shifting attacks from the physical to digital
environments that are difficult to control. Addressing these threats requires:

1. Specialized cybercrime units, equipped with advanced technical skills and capable of
conducting digital investigations in collaboration with private and international entities.

2. Predictive analysis—predictive policing solutions—using artificial intelligence and statistics
to anticipate and prevent crimes (researchgate.net). These technologies have proven
effective, although they raise issues of fairness and discriminatory patterns.

3. Public awareness programs targeting citizens—to educate them on the safe use of the
online environment, reducing vulnerability and increasing the willingness to collaborate
with authorities.
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In short, the prevention and combating of crime in the 21st century requires an integrated
approach:

‘ Dimension H Key Element ” Impact ‘
‘Classical Hlnter—institutional partnership HTacinng social causes ‘
‘Digital HTechnoIogy and Al ”Advanced anticipation and investigation ‘
‘Interactive HCoIIaboration with citizens HStrengthening trust ‘

A modernized police force recognizes that efficiency is not only about intervention, but
also about education, prevention, and trust. In the next section, we will analyze the role of the
police in maintaining public order and the additional challenges posed by protests and public
gatherings.

One of the oldest and most fundamental missions of the police is the prevention and
combating of criminality. While in the past, the focus was placed almost exclusively on street
crime-such as theft, robbery, and domestic violence—today the police are also compelled to
address a different kind of criminality: cybercrime and digital fraud.

The development of the internet and social networks has led to an explosion of online
offenses, from identity theft to banking fraud and data trafficking. Police officers are thus required
to develop digital skills and collaborate with cybersecurity experts to cope with these modern
forms of criminality.

Technology and ethics-seeking an effective balance

Over recent years, the use of technologies such as video surveillance, digital tools, and Al
has revolutionized policing strategies. Academic analysis highlights the obstacles encountered in
such practices-from technological procurement and implementation to field use. Other research
points out that transparency from officers (for example, a simple phrase like “I am here to get to
know the community”) increases public trust and reduces suspicion.

Moreover, social media surveillance—including the analysis of online conversations-helps
with the early detection of criminal plans and rapid intervention.

Interaction with the community-an enabler of prevention

Detection and prevention largely depend on the collaboration between the public and the
police. Studies show that online reporting systems can grease the preventive mechanisms of the
justice system, but can also generate dissatisfaction if they are useless or anonymous
(journals.sagepub.com). To enhance cooperation, the police must invest in technologies that
facilitate communication, as well as in training for empathetic and effective contact with victims.

Strategies such as the Chicago Alternative Policing Strategy demonstrate how the direct
involvement of citizens in crime analysis and prevention yields results-a significant reduction in
crime through locally adapted methods (en.wikipedia.org).

Synergy in the Fight Against Crime

In the complex and dynamic context of the 21st century, combating crime can no longer
be approached exclusively through classical tools or isolated efforts of law enforcement
institutions. The efficiency and sustainability of results increasingly depend on the creation and
consolidation of real synergy between the police, other state institutions, the private sector, civil
society, and the community.

Synergy in the fight against crime involves multidimensional collaboration, in which each
actor contributes its specific strengths:

e Public order institutions collaborate with prosecutors, intelligence services, and local
authorities for information exchange, integrated prevention strategies, and rapid
intervention.
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e The private sector, especially companies in the technology and financial fields, supports
investigations by providing data, developing digital detection or protection solutions, and
by applying ethical standards for the protection of personal data.

e Civil society and non-governmental organizations play an essential role in monitoring
respect for human rights, educating the population, and mediating the relationship
between the police and citizens.

e The community remains the central actor, both as a source of useful information and as
the beneficiary of collective safety. Civic involvement, increased trust, and participation in
prevention initiatives enhance the success of police actions.

Synergy is not limited to institutional collaboration, but also refers to the optimal
integration of technology, data, and human resources within an ethical and regulated framework.
The example of predictive technologies shows that only through close cooperation between
developers, ethics specialists, field officers, and the community can risks of bias, systemic errors,
or abuses be prevented.

Thus, the results of this study confirm that a synergistic approach:

e increases the efficiency of investigations,

e reduces recidivism rates,

e strengthens public trust,

e and ensures the balance between security and the respect of fundamental rights.
Synergy between diverse actors and complementary tools represents not only a necessity

but the foundation of a modern and legitimate strategy for combating crime in an open society.

2. Maintaining Public Order

Maintaining public order represents a fundamental dimension of police activity, being
essential for ensuring the harmonious functioning of a democratic society. In the current context,
this mission acquires new meanings, given the intensification of protests, public demonstrations,
and the diversification of mass events, from sports or cultural gatherings to emergency situations
such as natural disasters.

In a consolidated democracy, the right to free expression, peaceful assembly, and protest
are the foundations of an open society. The role of the police is not to restrict these freedoms, but
to guarantee them, while ensuring that the safety of other citizens is not endangered. Police
interventions must always be proportional, transparent, and in compliance with legal and
international standards regarding human rights. Any disproportionate action can lead to the loss
of public trust and the escalation of conflicts.

Managing spontaneous protests or public gatherings with conflict potential requires high
operational capacity. The police must have personnel specifically trained for dialogue, mediation,
and negotiation, as well as logistical resources adapted to different scenarios. International
examples show that law enforcement agencies prioritizing communication and the prevention of
escalation are more effective in maintaining public order than those that resort to coercive
measures from the outset.

In addition to professional training, police officers must demonstrate empathy towards
protesters and show discernment in operational decisions. Each situation involves specific risks,
and a correct assessment can make the difference between peaceful management and escalation.
Furthermore, constant communication with event organizers, monitoring the flow of information
online, and collaboration with other institutions (emergency services, gendarmerie, medical
services) are essential for preventing incidents.

New technologies, such as real-time video monitoring, crowd analysis systems, or online
reporting platforms, support the police in identifying risks and efficiently mobilizing resources. At
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the same time, transparency regarding the use of these tools is important for maintaining public
trust.

Maintaining public order in the 21st century does not mean only rapid intervention; it also
requires dialogue, prevention, and adherence to democratic principles. An effective police force
is one that knows how to listen, anticipate risks, and find balanced solutions between freedom
and security.

3. Interinstitutional and International Cooperation

In the era of globalization and accelerated interconnectedness, the police can no longer
act efficiently in isolation. The diversity and complexity of cases encountered-from serious crimes
to social emergencies-require an integrated approach based on interinstitutional cooperation and
cross-border partnerships.

Managing complex cases, such as human trafficking, organized crime, or interventions in
social crisis situations, requires close cooperation between the police, local authorities, medical
services, social assistance institutions, and non-governmental organizations. This multidisciplinary
partnership enables rapid information exchange, efficient resource coordination, and
interventions tailored to community needs. For example, in cases involving vulnerable victims,
cooperation with psychologists, social workers, or doctors is essential for their protection and
reintegration.

Against the backdrop of increasing cross-border crime—human trafficking, terrorism,
money laundering, cyber fraud-the Romanian police have become actively integrated into
international crime-fighting networks. Participation in joint missions and projects with Europol,
Interpol, FRONTEX, or other European Union agencies facilitates the exchange of operational data,
access to international databases, and the development of common intervention strategies. Thus,
the police contribute not only to the protection of national interests but also to regional and global
stability and security.

Joint actions to dismantle human trafficking networks or to combat terrorism demonstrate
the effectiveness of international collaboration. Simultaneous operations in several countries, the
exchange of liaison officers, or the use of integrated rapid alert systems are relevant examples
that underscore the need for a unified approach to global threats.

Interinstitutional and international cooperation is not without challenges: legislative
differences, language barriers, varying levels of resources, or different priorities can hinder
coordination. For this reason, harmonizing the legal framework, developing common protocols,
and continuous investment in professional training for work in multinational teams are necessary.

Extensive cooperation between the police, public institutions, the private sector, and
international partners is the foundation of an effective crime prevention and combating strategy
in the 21st century. Only through strong partnerships and continuous exchange of best practices
can the effective protection of citizens be ensured in an increasingly connected world exposed to
global risks.

[ll. Challenges Facing the Police in Contemporary Society

1. Technological Changes and Digital Crime

Technology is one of the greatest challenges for the police. The emergence of
cryptocurrencies, anonymous networks, and cyberattacks on critical infrastructure puts enormous
pressure on the police’s ability to react quickly and effectively.

Constant retraining of personnel, the acquisition of modern equipment, and collaboration
with civilian IT experts are necessary. This reality leads to a redefinition of the modern police
officer’s profile, who is no longer just an enforcer but an interdisciplinary specialist.

115



Proceedings of the 10th International Scientific Conference

2. Personnel Shortage and Lack of Resources

In many countries, including Romania, the police face a chronic shortage of staff. Migration
to the private sector, difficult working conditions, and modest salaries make the recruitment and
retention of well-trained personnel a true challenge.

At the same time, outdated infrastructure-police stations not adapted to current needs,
lack of modern equipment-affects the ability to intervene and employee morale. Investment in
infrastructure and human resources is essential for the efficient functioning of the system.

3. Public Pressure and Lack of Trust

Cases of police abuse or lack of transparency in the management of investigations have led
to a decline in public trust in the police, both in Romania and in other countries. In an era of social
networks, any action, any mistake, becomes viral and can have serious consequences for the
institution’s image.

There is a need for an organizational culture based on transparency, responsibility, and
open communication with citizens. The police must become a community partner, not just an
authority to be feared.

4. Respect for Human Rights

One of the most sensitive issues is the balance between the firmness of police
interventions and respect for fundamental rights. Surveillance practices, searches, and the use of
force-all must comply with legal standards and the principles of the rule of law.

Training in ethics and human rights, as well as the existence of clear mechanisms for
monitoring and sanctioning abuses, are essential for maintaining the institution’s legitimacy.

IV. Adapting and the Future of the Police
To respond to these challenges, the police must undergo a profound process of
transformation.

1. Digitalization and modernization. The implementation of high-performance IT systems
(integrated databases, digital forms, predictive crime analysis) can reduce bureaucracy and
increase efficiency. Additionally, smart video monitoring and the use of drones can
enhance the capacity for real-time intervention.

2. Continuous training and specialization. The modern police officer must be in a state of
continuous training, both technically and in terms of psychology and ethics. Courses in
communication, conflict management, interventions in social cases, or mental health
should become part of professional routine.

3. Community policing and collaboration with citizens. An increasingly popular model is that
of community policing, where police officers are constantly present in the community, not
just in times of crisis. This model strengthens trust, reduces institutional distance, and
favors prevention over intervention.

4. Public policy and institutional reforms. Last but not least, coherent political reforms are
needed to ensure a modern legal framework, adequate funding, and effective internal and
external control mechanisms.

Conclusion

The 21st century fundamentally redefines the role and mission of the police, forcing this
institution to step out of the classic paradigm of punitive authority and adopt a modern, flexible
approach based on prevention, collaboration, and transparency. Beyond the challenges generated
by organized crime, accelerated digitalization, and social pressure, the police are called to become
an active pillar of stability and security in a society undergoing constant change.

The analysis highlights that police efficiency can no longer be measured strictly by the case
resolution rate or the number of interventions, but by the institution's ability to build trust and to
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construct functional partnerships with citizens, the private sector, and civil society. Synergy among
all these actors is the key to successfully combating modern crime, as no single actor can face the
complex threats of the present alone.

At the same time, the use of advanced technologies such as predictive analysis, digital
surveillance, and artificial intelligence tools opens up new opportunities but also entails risks
related to fairness, confidentiality, and the respect for fundamental rights. Thus, continuous
professionalization, ethical training, and the creation of a modern legislative framework are
essential to ensuring the legitimacy and efficiency of the police.

Finally, public trust and community involvement must be at the core of any institutional
strategy. As the literature shows, only through coherent resource mobilization, transparency,
responsibility, and open dialogue can the police respond effectively to new threats and contribute
to democratic stability.

In conclusion, the future of the police depends on its ability to reinvent itself, to remain
open to innovation, and to actively collaborate with society. Only in this way can it sustainably
provide the safety, freedom, and trust that every democratic community needs in the 21st
century.
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Introduction

Environmental pollution represents one of the most significant global challenges of the 21st
century. Agriculture, as a vitally important sector, not only experiences the negative impacts of
environmental degradation but can also be one of its causes when traditional, intensive methods
are used. Specifically, agriculture is responsible for approximately 18% of global greenhouse gas
emissions, 70% of freshwater usage, and about 33% of the world's agricultural land is degraded.
Modern technologies, especially artificial intelligence, offer innovative solutions for developing
more sustainable and environmentally friendly agriculture.

Modern agriculture increasingly suffers from a shortage of qualified labor, which creates
significant obstacles to the sector's effective development. The outflow of the younger generation
from rural areas and the physically demanding working conditions exacerbate this problem,
making it necessary to implement automation of agricultural processes.

Traditional methods based on manual labor are often inefficient, characterized by low productivity
and high risk, which significantly hinders the full realization of agricultural potential. In this context,
the integration of artificial intelligence into automated systems offers a revolutionary approach to
overcoming existing challenges.

Robots and autonomous systems equipped with artificial intelligence can perform routine and
labor-intensive tasks (such as sowing, harvesting, weed control) with high precision and efficiency.
Additionally, real-time data analysis and decision-making by artificial intelligence enable the
optimization of automated processes and more rational use of resources, which ultimately
contributes to increasing agricultural productivity and sustainability.

For example, the automation of modern irrigation systems, which often use artificial intelligence
algorithms to analyze soil moisture, weather forecasts, and plant needs, significantly reduces the
need for human resources in managing irrigation processes. Automated systems ensure more
efficient use of water resources, prevent excessive watering or drying out, which positively affects
both yield and the environment.

There are numerous studies confirming the effectiveness of using artificial intelligence to optimize
irrigation systems. These studies show that artificial intelligence models can significantly improve
water use efficiency and reduce irrigation costs. For instance, a study published in the journal
"Agricultural Water Management" shows that using artificial intelligence models can reduce water
usage by up to 30% and increase yields. This study used machine learning algorithms to analyze
soil moisture, weather, and crop requirement data to optimize irrigation schedules. There are also
studies where artificial intelligence is used to monitor irrigation systems, detecting water leakage
and other problems, which in turn reduces costs and improper water usage.

In another study conducted by the University of California, researchers developed an artificial
intelligence system that uses sensors and satellite images to assess irrigation needs in real-time.
Results showed that this system was able to reduce water usage by 25% while maintaining yield.
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These studies demonstrate that artificial intelligence models can significantly improve water use
efficiency and reduce irrigation costs.

The purpose of this article is to explore the potential of artificial intelligence in developing
sustainable fruit farming, with a special emphasis on optimizing organic product production using
automated irrigation systems and other intelligent agro-technologies. This article also considers
sharing international experience in implementing artificial intelligence in agriculture. The article
discusses Germany's approach to Al implementation in agriculture, specifically in fruit farming.

German Experience in Al Implementation in Agriculture
According to German expert Helmut Caspary, artificial intelligence is not yet widely used in
German orchards. Currently, many institutes in Germany are developing Al-based models and
training them with data, receiving financial support from both the German government and the
European Union through the European Innovation Partnership (EIP) program.
The main objectives of Al implementation in German fruit farming are:

1. Prediction and diagnosis of pests and diseases

2. Improving tree pruning techniques

3. Harvest forecasting and harvest management
These focus areas demonstrate the practical approach Germany is taking toward integrating Al
into fruit farming operations, concentrating on key challenges that directly impact productivity
and sustainability. This experience provides valuable insights for developing appropriate and
effective Al solutions for Georgian agriculture, particularly in the fruit farming sector.

Al in Environmental Protection and Reforestation

Beyond its direct applications in traditional agriculture, artificial intelligence is proving
instrumental in broader environmental initiatives, such as large-scale reforestation efforts. A
notable example comes from Japan, where drones equipped with Al are being deployed for tree
planting campaigns.

These specialized drones utilize artificial intelligence to scan damaged land, accurately assessing
soil conditions and moisture levels. Following this analysis, they strategically disperse seed
capsules into the ground. The efficiency of this method is remarkable: a single drone is capable of
planting over 300 capsules and covering an area the size of a football field in less than an hour.
The drones operate collaboratively as a team and are efficiently recharged using solar power
stations.

Initial results from these initiatives are highly promising, with an impressive 80% seedling survival
rate. This demonstrates the significant potential of Al-powered drone technology to accelerate
reforestation, enhance biodiversity, and combat environmental degradation on a global scale.
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Figure 1: Al-powered drone for reforestation.
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Al in Agricultural Education and Knowledge Dissemination

Artificial intelligence is also transforming agricultural education by enabling the creation of
innovative and engaging learning materials. These tools enhance knowledge dissemination and
facilitate a more interactive learning experience for students.

One notable example is an Al-generated voiceover presentation, developed using Narakeet,
serving as an introduction to fruit growing. This educational resource comprehensively covers the
history of fruit cultivation and highlights the key regions where fruit farming is prevalent, including
specific areas within Georgia. The presentation aims to provide students with an accessible audio
format for learning, making complex information easier to absorb.

Figure 2: Slide from an Al-generated educational presentation on fruit growing in Georgia.
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Furthermore, to enhance student engagement and introduce new learning modules, an Al-
powered avatar has been utilized. Created with D-ID for the avatar and voiced over using Narakeet,
this virtual instructor introduces students to new topics, such as the "biological foundations of
fruit growing." This innovative approach demonstrates the potential of Al to create dynamic and
personalized educational content.

Figure 3: Al-powered avatar used for introducing new educational modules.

Beyond structured presentations, interactive video content is also being employed to facilitate
practical learning and diagnostic skills. Educational videos showcasing various fruit diseases (e.g.,
apple diseases) and pests (e.g., on pomegranates) challenge students to identify specific issues
based on visual evidence. These interactive materials encourage critical thinking and practical
application of knowledge, preparing students for real-world agricultural challenges.

Conclusion

In conclusion, the integration of artificial intelligence into agricultural practices offers
transformative potential for addressing critical global challenges such as environmental pollution,
labor shortages, and inefficiencies in traditional farming methods. As demonstrated by the
innovative applications in automated irrigation systems and various agro-technologies, Al enables
more precise resource management, leading to increased productivity and sustainability. The
valuable insights from Germany's experience in Al implementation within fruit farming further
underscore the practical benefits and future directions for intelligent agricultural solutions.

The development of Al-powered educational tools, such as the Narakeet-generated presentations
and D-ID avatars, highlights another crucial dimension of Al's role — its capacity to enhance
knowledge dissemination and facilitate learning in the agricultural sector. These tools serve as a
testament to Al's versatility, extending its impact beyond direct farm operations to include vital
educational initiatives.

By embracing artificial intelligence, agriculture can move towards a more resilient, efficient, and
environmentally friendly future, ensuring food security and sustainable development globally.
Further research and collaborative efforts are essential to fully harness Al's capabilities and tailor
solutions to diverse agricultural contexts.

121



I Proceedings of the 10th International Scientific Conference

YWPEK ETIHEH bICTA/TFAH LUYMKbIK
I3IPJIEY TEXHONOTIMACDI

TymeHoBa AunnbHa3 Nybangonnakpi3bl

MarucTpaHT, oCHOBHOM aBTop, https://orcid.org/0009-0008-6049-0933, HAO «3anagHo-
Ka3axCTaHCKMN arpapHO-TEXHNUYECKNI YHUBEPCUTET MMEHM KaHIMp XxaHa», . YpanbCK,
yn. aHrup xaHa51, 090009, Pecnybanka KasaxcraH

Tumenova Dilnaz Gubaidollogyzy

undergraduate, the main author, https://orcid.org/0009-0008-6049-0933

NJSC «West Kazakhstan Agrarian and Technical University named after Zhangir khan»,
Uralsk, st. Zhangir khan 51, 090009, Kazakhstan

AHHOTauuA
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aHbIKTaNAbl. 3epTTey HITUKenepi yMpek eTiH KalTa eHAey apKblabl LWYXbIK ©HAipiciH
apTapanTaHablpyfa MyMKiHAIK BepeTiHiH KepceTTi.
Annotation
This article explores the technology of producing smoked sausage from duck meat. The
study was conducted at the laboratory of Zhangir Khan West Kazakhstan Agrarian Technical
University. The recipe included Medeo duck meat and beef in a 50/50 ratio, as well as sodium
nitrite, salt, dried garlic, chili, black pepper, and cinnamon. The technological process was
thoroughly described. The final product demonstrated excellent organoleptic properties. The
findings confirm the viability of utilizing duck meat in diversifying sausage production.

KinT cesnep: ymMpek eTi, bicTanfaH LYXbIK, TEXHO/IOTUS, OPraHOIeNTMKaAbIK KepceTKilTep,
TaFamablK Kayinci3aik.
Keywords: duck meat, smoked sausage, technology, organoleptic properties, food safety.

Kipicne. Kasipri TaHaa eT eHiMAepiHiH, aCCOPTUMEHTIH KEHENTY, CanacblH XaKCcapTy KaHe
TYTbIHYLLUbI/bIK KAaCMETTEePIH apTTbipy — Tamak, eHepKacibi canacbiHaarbl 6acTbl MiHAeTTEpAiH, bipi.
COHFbl *blnaapbl A3CTYPAI EMeC €T TYPJIEPIH, COHbIH, illiHAE YAPEK eTiH OHAEY XKaHe KalTa eHaey
MaceneciHe epeKlie KeHin beniHyae. YMpeKk eTi Kofapbl TafaMAblK KaHe OMOoNormanbik
KYHZbINbIFbIMEH epeKlleneHeadi: OHbIH, KypamMblHAa TONbIKKAHAbl aKybl3gap, B ToObIHbIH,
N2pyMeHAepi, TEMIP, MbipbIll KaHe 6acka MUKpoanemeHTTep 6ap. Ocbl KacMeTTepi OHbI LYMKbIK,
eHIMAEepi eHAipiciHae KYHAbI WWKI3aT peTiHae nanganaHyra MyMKiHAIK bepeai.

3epTTey makcaTbl — yMpeK eTiH Ko/daHa OTbIpbIN, TaFraMAblK, XaHe OpraHoNenTUKabIK,
KaCMeTTepi ¥KOoFapbl biICTa/IfaH LWYXbIK OHIMIHIH, TEXHONOMMACHIH ¥Kacay aHe canacbiH bafanay.

3epTTey ob6beKTiNepi meH agicTepi

3epTTey KymbiCbl MaHMip XaH aTblHAAfbl baTtbic KaszaKcTaH arpap/blK-TEXHUKANbIK,
yHUBepcuTeTiHIH «TafraM XaHe KalTa eHJey eHAipiCTepiHiH TEeXHOMOrMAChI» 3epTXaHacCblHAA
wyprizsingi. LWukizat peTiHaoe yHuBepcuteT 6asacbiHaa ecipinreH Meaeo TyKbiMAbl YMpeK eTi
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KOndaHbinapl. KocbiMlia peTiHAe calfak eTi, TafamablK Kocnajap MeH AamaeyilTtep
nanganaHbinabl.

KongaHblaFaH Heri3ri WKKisaTTap MeH Kocnanap:
Yinpek eti— FOCT 31990-2012;
Ac Ty3bl —TOCT 13830-97,;
HaTtpuit Hutputi — TOCT 32781-2014;
KenTipinreH capbimcak — FOCT 16729-71;
Yunam —TTOCT 34269-2017;
Kopuua — FOCT 29049-91;
YcakTanfaH Kapa bypbiw — TOCT 29050-91.

Bap/blK KOMMOHEHTTEP CaHUTAPUANbBIK-TUTMEHANbIK TafanTtapfa CoMKec TaHJdanbim,
KONAaHbIAAbI.

blcTanfaH WYXbIKTbIH, peuenTypackl MEH TEXHO/IOTUACHI

"oHrip xaH aTbiHOafbl BKATY"  KEAK "Tamak »koHe KalTa eHaey eHAipiCTepiHiH,
TexHoNornsAChl" 3epTxaHacbiHAa MaHrip xaH atbiHAarbl BRKATY-Hae ecipineTiH Meaeo TyKbim YUPeEri
eTiHIHEeH bICTanfaH LWYXbIK 4aapnay  KesiHae Kenecigen Tasxkipbue xyprisingi. PeuenTypa
KypacTbipy 6apbicbiHaa 50/50 yiipek eTi »aHe califak eTi KonaaHbiaasl. CanbiCTbipy YLIiH LYKbIKTbI
¥KacaHapl *KaHe Tabufu KanTamanap KonaaHbiNabl.

KecTe 1 — Yipek eTiHeH bICTanfaH LIYXKbIK 33ipaey peLenTypachl

LLnkisaT Ynri
Yinpek eTi, r 500
Catrak eTi, r 500
ACTy3bl, T 10
HaTpuit HuTpUTI, T 10
KenTipiareH capbimcak, r 2
Yuam, r 2
Kopuua, r 1
YcakTanfaH Kapa bypbiw, r 1

TexHONOrMANbIK ~ NPOLEecc eT eHepKacibi  KacimopbiHAAPbl  YWiH  CaHUTAPUASBIK,
Kafuaanapabl, COMbINFaH »KaHyap/iapabl BETEPUHAPUABIK TEKCEPY KOHE eT NeH eT eHimaepiHe
BETEPUHAPUANIK-CAHUTAPUANBIK CapanTama KafuanapbiH, GenrineHreH TopTinNeH »KaHe OcCbl
TEXHONOTUANBIK ~ HYCKayNblK, OOMbIHWA  OeKiTinreH eT  KaHe KyCc eHAaey ©HepKacioi
KaCiNOpbIHAAPbIHAA KYY KaHe NPObUNAKTUKANbIK AE3UHPEKLMANAY KOHIHAET HYCKaYNbIKTapabl
CaKTal OTbIPbIN XKy3ere acblpblayFa TMIC. blcTanfFaH WyKblK ©HAIpiCi Keneci cxema OOMbIHLLA Ky3ere
acblpblaaabl:

My3aaTbinfaH LWKWKI3AT TEXHONOMMANLIK, HYCKAyNblKKa CalMKec epiTineai. EpireHHeH KeliH
cyMekTeri })kambac ByNLIbIKETIHIH, KanblHAbIFbIHAAFLI €T TemnepaTypackl 1°C TaH TemeH 6oamaybl
Kepek. YWaZaH TOMEHAEri CypeTKe CaMKec KyWpblfbl, apTKbl asKTapbl, KaHaTTapbl 6GeniHin
TacTanagsbl.
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CyperT 1. YiipeK ylacblH benwieKTey.

Ywanap MeH onapAablH, benweKkTepi MbiHaZan Tanantapsa cankec 60aybl THIC:

- *XaKCbl KQHCbI3AaHFaH, Ta3a;

- berae Kocblynapchi3 (Mbicasbl, WbiHbI, PE3EHKE, MeTaNN);

- beTeH uiccis;

- HOXKICTIK NaCTaHyCbI3;

- Ke3re KOPIHETIH YMblFaH KaH KOK;

- ilWeK NeH KN0akK, KeHipaek, eHell, XeTinreH penpoayKTUBTI OpraHaap KalAblKTapbIHCbI3;

- KAybIPCbIH, MaMblK, KeHAip, 6anaybl3 KanablKTapbiHCbI3;

- TOH@3bITKbILL KYWIKTEPCI3, 6T TeriAreH AakTapcbi3.

YwaHbl  CYMEKTEH aKblpaTy »KaHe Xiniktey OenrineHreH TapTinneH TEXHONOTUANbIK,
HYCKAY/IbIKKa CaMKecC yprisineai. YiaHbl CyMeKTeH aXKblpaTKaHHAH KeliH eT Y/AKeH KeceKTepre
Kecineai. Peuentypafa caikec 500rp yinpek eTi »kaHe 500 rp califak eTi enleHin ganbiHAaNaabl.

Cypert 2. lLunKi3aTTbl AalblHAQY
CofaH KeMiH LWKKi3aTKa AamAaeyiwTep KOCbIbIN Ty34anbiHagbl. Ty3gay-eT peuenTke
HalinaHbICTbI Ty3, AdMAeYiWTep MeH AaMAeYiluTepMeH TONTbIPbINAAbI. BipTtekti macca 6ony
YWiH Ty34anFaH eTTi KyTTepre ycaKkTayfa *ibepemis .

| |

4
CypeT 3. KyTTepae ycakTay
[anbiH 6onfaH  dapwTbl WNPUUTIH KemeriH Tabufn Hemece KacaHAbl KanTamara
TONTbIPAMbI3.
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Cypet 4. lWnpuutey
TonTblpblAfaH KoHe OGalfaHfaH LWYKbIKTapAbl KypFfak, CafkplH Oenmene cakTanadbl,
0N1apabl apHaKbl XKaKTaynapfa inin Kombin 12-24 cafaTKka TbIHbIKTbIPAAbI.
ThIHbIKTbIPbINFAH LWYXKbIKTAapAbl apHabl bicTay KypbiafbicbiHa 90°C - 100°C- ta 40-50
MWHYTKA biCTayfa Xibepeai.

CypeTt 5. blcTay

LLy»KbIKTbIH 6acKa Typ/nepiHeH arblpMallblNblfbl, biICTaffaH LWYMKbIKTAPAbIH, KypambiHAA
6enoKtap MeH Malnap Ken, onap epekille AalblHAdy TeXHONoruAacbl ecebiHeH cakTanazbl.
blnranabiH 22-38% oHe Ty3AblH, 5-6% KOHUEHTPALUMACbIHbIH TeMeH 6onybiHa GalNaHbICTbI
MyHAan BynbIMAapAblH y3aK Kapamablabik Mep3imi 6ap.

blcTayaaH KeliH WyXKbIKTap CybITbIMN, AalblH BHIMIe AerycTauma Kacanapl.

125




Proceedings of the 10th International Scientific Conference

\
B Ay e

CypeT 6. laiblH 6HiM
Toxipbue coHblHAa@ Tabufn KanTamaFra TONTbIPbIIFAH LWYKbIKTAPAbIH, bICTayFa KONAWAbINbIFbI
aHblKTanabl. CbIpTKbl CMNATbl KafblHaH TabWFM KanTamafa KanTainfaH LIYMKbIK OacbIMAbINbIK,

KepceTTi.

Erri epiTs: IO HEEe CYWITeK TeE AasachI I »aEr T 5
=1
T w3 e

T raepline e Aaabkl il an” FECSELS
AapaiTac ITIEBI]Io I WIETET

e
ITT TNy ET 0 e
s

T OFEASEI LEERITIT LA L EIEIERT N N PP

L

T TaEms SO0 — Lo~ — Ta 4O— S0 ™ITIET

L

Cbizba 1. blctanfaH Wy»blK 6HAIPICIHIH TEXHONOTMANBIK Cbi30achl

3. OHiMHIH canacblH Hbafanay

3epTxaHanblK Kaffalnda AavblHAANFAH YMPEK eTiHeH bICTaNfaH LWYXKbIKTbIH, CananbiK,
KepceTKiluTepi opraHonenTMKanblK Oafanay apKblibl aHblKTanAbl. CapanTamainblK KOMMCCUA
KypambiHAa 5 Toxipubeni paeryctaumsanaywsl 6ongpl. bafanay «eTe KaKCbl», «KAKCbI»,
«KaHafaTTaHapP/bIK», «HaLAP» LWKanacbl HOMbIHLWA XKYPri3inai.

CblHaMa HaTUXKenepi KepceTkeHaewn, yMpeK eTiHeH AarblHAANFaH LWYXKbIK KOHCUCTEHLMACHI
MEH iLWKi KypblabiMbl (KeckeH Ke3geri Typi) GoMbiHWA Xofapbl 6ann anabl. ET MaccacblHbIH,
BipKeKiniri, TapTbiNFaH €TTiH, TbIfbl3 OPHANACYbI }KIHE allbIK-KbI3bl/l PEHK AalblH BHIMHIH, canasbl
KepceTKilTepre calkec KeneTiHiH kepceTTi. COHbIMEH KaTap, CbIpTKbl Typi HoMbIHLWA KepceTKilTep
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asgan TemeH 6afa anabl. byn AalbiH OHIMHIH, 6eTKi KabaTblH KanbiNTacTbipy NPOLECIH KeTinaipy
Ka*KeTTiNiriH akbiHA4anabl (Mbicasibl, KabblKLLIa TYPiH, TbIFbIHAAY ThIFbI3AbIFbIH OHTANNAAHAbIPY).

Kecte 2 — YipeKk eTiHeH bICTanfaH LWYXbIKKA KOMbIAATbiH OpraHoNenTUKanbIK Tanantap
(LUMKI bICTaNFaH WYKbIK yArici OOMbIHLLA)

KepceTkiw ataybl Cunatramacsl

Tasa, Kypfak b6eTi 6ap, [OaKkTapbl »KOK, CAMNTEPI KOK, Kabblfbl

CblpTKbI TYPI . o o
3aKbiMAaHbafaH, TapTbl/IFaH €TTiH, afbin LWbIFybl Baikanmanabl

KoHcucTeHuusachl  ThiFbI3, cepnimai

KeckeH Ke3geri bipkenki apanackaH TapTblifaH €T, KOK Kbi3bla TYCTi, Cyp AaKTapchbi3,
Typi KYPbI/IbIMbI TbIfbl3, OOC KEHiCTIKTEP KOK,
Mici skaHe nomi LL|¥>KI?IK eHIMAEpiHe ToH, AaMAeYiluTepadiH XeHin peHKkimeH, beTeH mic nex
O9MCI3
MiLwini KoHe L . . .
SLEMi Conak, Hemece UMAMHAP Tapi3ai, KabblkKa calikec bipTeKTi dopmaaa
annbl anfaHaa, anblHFAH HATUXKENEep YMPEK eTiHeH AalbiHAANFaH bICTaNFaH LIYKbIKTbIH,
OpraHoNenTuKablK canacbl HOPMATUBTIK TaslanNTapFa TOJbIK COMKeC KeneTiHiH KepceTTi. CoHbIMeH
KaTap, OHIMHIH CbIPTKbl TYPiH »aKcapTy MakcCaTblHAA KanTama TypiH TaH4ay, TbifblHAAY
napameTtpnepi oHe b6eTKi KabaTTbl KanbiNnTacTblpy aaicTepi OOMbIHILIA KOCbIMLIA 3epTTeynep
KYPrisy YCbIHbIAAAbI.
KopbITbiHAb!. YPEK eTiH WYKbIK 8HAipiCiHAEe NainaanaHy OHbIH, KYHAbIAbIFbIH apPTTbipyMeEH
KaTap, €T eHIMAepiHiH aCCOPTUMEHTIH KeHenTyre MyMKiHAiK Oepeai. 3epTTey HaTMMKeciHAae
OalblHAANFaH bICTaNfFaH LIYMKbIKTbIH, Canacbl KOFapbl eKeHi AanenAeHAdi XaHe TeXHONOTrMANbIK,
Npouecc eHAIPICTIK ayKbiMaa KOAJaHyfa NalblKTbl Aen TaHblAabl. bonawakTta eHiMHIH, cakTay
Mep3iMiH y3apTy MeH CbIpTKbl TYPiH XakcapTyfa OafbiTTanfaH KOCbIMLIA XYMbICTAP KYPrisy
YCbIHbI1abI.
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Pesiome

B cTaTbe paccmaTpuBaeTCa TEXHONOMMA NPOU3BOACTBA CbIPOKOMUYEHOM Ko1backl U3 YTUHOMO MAcCa.
NccnepoBaHne npoBoannock B nabopatopun 3anagHo-KasaxcTaHCKOro arpapHO-TEXHWMYECKOTO
YHMBEPCUTETA MMEHM HKaHrMp XaHa. B peuenTypy BKAKOYEHO MACO YTKM nopodsl Meaeo wu
rosagunHa B8 nponopuun 50/50. JONOAHUTENbHbIE KOMMOHEHTbI: HUTPUT HaTPWA, NoBapeHHas
COMlb, CYLUEHbIA YeCHOK, nepeu, 4YuManm, 4YEPHbIN nepel, Kopuua. TexHonornyeckme atanbl
NO/IHOCTbIO OMKMCaHbl. [OTOBbLIN MPOAYKT MPOAEMOHCTPUPOBA/ BbICOKME OpraHonenTuyeckme
XapPaKTePUCTMKU. [loaydeHHble JaHHble MNOATBEPXAAOT LenecoobpasHOCTb MCMO/b30BaHMUA
YTMHOrO MAca A8 PaclUMPEHNs aCCOPTUMEHTA MACHbIX N3NNI,
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Abstract: To develop effectively and efficiently, SMEs in the European Union must adopt
modern communication tools for interactions between businesses and workers, as well as
between businesses and customers. In this context, digital marketing plays a crucial role in
enhancing the competitiveness and visibility of small and medium-sized enterprises (SMEs). This
article analyzes the role of digital marketing in SME operations within the EU, focusing on how it
facilitates communication, engagement, and the promotion of products and services. The paper
highlights that digital marketing tools, such as social media, email campaigns, and SEO, are
essential for building brand awareness, increasing customer loyalty, and expanding market reach.
Furthermore, the article discusses how SMEs can leverage digital marketing strategies to target
specific audiences and improve their marketing effectiveness. Finally, the importance of digital
marketing in strengthening the competitive position of SMEs in the EU market is emphasized,
demonstrating how it enables businesses to adapt to market changes and meet customer
expectations.

Keywords: SMEs, digital marketing, communication, branding, customer engagement, EU
market

Small and medium-sized enterprises (SMEs) play a key role in the economic development
of the European Union (EU). Their contribution to overall economic activity, innovation and job
creation is significant. SMEs are generally defined as enterprises with fewer than 250 employees
and an annual turnover below a certain threshold. [3] However, they face a number of challenges,
including lack of funding, difficulties in adopting digital technologies and limited resources. These
challenges hinder the growth and development of SMEs and limit their competitiveness. [7] Digital
transformation, in particular digital marketing tools, help SMEs address these challenges and
strengthen their market positions. SMEs in the European Union are using social media and other
digital tools to strengthen customer relationships and enter new markets. [10] The use of digital
tools also helps to increase customer loyalty, build brand identity and expand their customer base.
[5] Thus, social media marketing (SMM) is one of the main tools that increase the competitiveness
of SMEs and make their activities more agile. [1]

The change in customer behavior and business models through social media and the
Internet allows SMEs to collect customer data using digital tools and provide services with a more
personalized approach. At the same time, these platforms allow them to directly connect with
customers and obtain their opinions. [12] These digital technologies allow SMEs to adapt to
market changes, build closer relationships with customers and meet the demands of the modern
era. This article will analyze the digital marketing activities of SMEs in the European Union and the
role of social media marketing.
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The contribution of SMEs to the economy in the European Union and the digitalisation of
SMEs after the pandemic.

Small and medium-sized businesses are the backbone of the economy in the European
Union. SMEs, in general, play animportant role in the EU employment market and play a significant
role in the formation of GDP. According to EU statistics for 2020, small and medium-sized
businesses account for around 99% of the economy and provide more than 70% of total
employment.[3] Given the great importance of SMEs for economic development and social well-
being, increasing their competitiveness and sustainable development is a priority area in the
economic policies of the European Union. [8]

In recent years, digital transformation has become a key element of the European Union's
economic development policy. Within the framework of the Digital Strategy for Europe (Digital
Compass), the EU aims to achieve major advances in the digital field by 2030. The main objective
of this strategy is to accelerate the EU’s digital transformation, develop digital infrastructure and
increase the efficiency of the digital economy within the EU. [3]

The increased use of digital tools for SMEs helps to strengthen their market position and
reduce operational costs. The EU also provides financial and technological support to small and
medium-sized businesses to undertake their digital transformation. [7]

The COVID-19 pandemic has changed business activities worldwide and has increased the
importance of digital transformation. SMEs in the European Union have started to switch to digital
tools and online sales channels due to the impact of the pandemic. At the beginning of the
pandemic, many SMEs faced difficulties in switching from traditional business models to digital
ones, but the pace of this process has increased during the pandemic. The EU has offered various
programmes and financial instruments to support the digitalisation of SMEs, especially in the post-
pandemic period. [3] This digital transition has enabled SMEs to be more agile in the market and
to respond quickly to customer demands. [13] As a result, the pandemic accelerated the digital
transformation of SMEs and further strengthened their role in the economy.

Digital Marketing Activities Implemented by SMEs in the EU.

Small and medium-sized businesses in the European Union are increasing their
competitiveness and expanding their customer base by implementing digital marketing strategies.
The main marketing tools that SMEs use to develop their digital activities include SEO, social media
marketing, e-commerce, email marketing and mobile marketing. These tools help SMEs to
effectively connect with customers and expand their online presence in today's market conditions.

SEO and Content Marketing: Search engine optimization (SEO) is a key tool for SMEs to
increase their online visibility and reach customers more easily. SMEs in the European Union
countries are implementing SEO strategies to improve the ranking of their websites and make
them easier for customers to find. SEO is not only about achieving high results in search engines,
but also requires that the site be user-friendly and create relevant content. This content is
structured according to the interests of customers and provides information that meets their
needs. The combination of SEO and content marketing allows SMEs to position themselves more
effectively in the digital market. [5]

Social Media Marketing: In Europe, social media marketing is one of the most widely used
tools by SMEs to increase their customer base. Social media platforms such as Facebook,
Instagram and LinkedIn allow SMEs to connect directly with customers, provide information about
products and services and collect customer reviews. Advertising on these platforms helps SMEs
reach a wider audience and increase brand awareness. The main advantage of social media
marketing is customer proximity and personalization of the customer experience. SMEs can better
understand their needs by interacting with customers through social media and provide tailored
offers. [11]
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E-commerce Platforms: E-commerce is a key tool that allows SMEs in the European Union
to expand their activities in international markets. Operating on Amazon Europe, Zalando and
other large digital platforms allows SMEs to present their products and services not only in local
but also in global markets. Participation in e-commerce platforms allows SMEs to reach more
customers and offer their products in a wider geographical area. It also accelerates the digital
transformation process of SMEs and makes their business activities more agile, especially in the
era of increasing popularity of online shopping. [1]

Email Marketing: Email marketing is one of the most effective tools that businesses use in
the digital environment to manage customer relationships and provide personalized experiences.
In the European Union, SMEs widely benefit from targeted email campaigns to better understand
their customer base and increase customer loyalty by providing personalized experiences. This
method allows for personal connections with potential customers and existing customers, with
messages tailored to customer behavior and interests. The main advantage of email marketing is
to attract customers' attention by providing them with relevant offers and encourage their loyalty.
[9] Proper management of email campaigns makes businesses' marketing activities more
sophisticated and effective, especially in European markets, acting as a means of strengthening
customer relationships.

This approach also helps personalize the customer experience, as customers are exposed
to content that is relevant to their interests rather than just receiving generic advertising
messages. As a result, SMEs not only get to know their customer base better, but also develop
customer relationships in a more long-term and effective way.

Mobile Marketing: Mobile marketing is a very important strategy for small and medium-
sized businesses, especially in the European Union, as mobile technologies create a wide range of
opportunities to connect with and serve customers. The implementation of mobile marketing
allows SMEs to reach a wider customer base and engage them even while on the move. With the
rapid growth of mobile device usage in European countries, SMEs are offering customers a more
convenient and profitable shopping experience through mobile-friendly websites and
applications. The main goal of mobile marketing is to present companies’ services and products to
customers via mobile devices, as well as to increase their interest in the product or service by
attracting their attention.

SMEs implementing this strategy, especially through mobile apps and websites, can
simplify the customer shopping experience and ensure better customer satisfaction. The
effectiveness of mobile marketing is also increased by sending advertising messages to customers
in real time, which strengthens customer loyalty and brand trust. With consumers in Europe using
mobile devices, this method is becoming an effective means of reaching more potential customers
and attracting customers. [2]

Advantages and challenges of using digital marketing by SMEs in the EU.

Advantages.

Cost-Effectiveness: Digital marketing requires less financial expenditure than traditional
marketing methods. This allows SMEs to achieve more effective results with a limited budget. In
particular, advertising campaigns carried out through social media and search engines allow
companies to reach a wide audience without the need for large investments. [2]

Expanding Market Reach: Digital marketing tools allow SMEs to expand their customer
base not only on the local market, but also on a regional and global level. The European Union's
digital development policies have made it easier for SMEs to enter international markets. They
have the opportunity to serve global customer segments through digital channels such as e-
commerce platforms and social media. [3]
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Data-Driven Decision Making: Digital marketing enables more effective decision-making
through the collection and analysis of data. Using analytical tools, it is possible to measure the
effectiveness of marketing strategies and optimize results. This allows SMEs to properly track their
return on investment (ROI) and make more optimal use of marketing resources. [6]

Challenges

Regulatory Barriers: The legal framework governing digital marketing activities in the EU
poses significant challenges, particularly with regard to the General Data Protection Regulation
(GDPR). For SMEs, this requires additional resources and training, not only in terms of data
protection, but also in terms of compliance with regulations on digital advertising and the use of
personal data. [4] These regulations can make digital marketing activities for SMEs more complex
and costly.

Limited Resources: One of the biggest challenges SMEs face in implementing digital
marketing is financial and technological constraints. Effective use of digital tools requires initial
investment and technological infrastructure. Also, while digital transformation is generally more
affordable for large and financially capable enterprises, it poses barriers for small and medium-
sized enterprises. [11]

Skills Gap: It is well known that SMEs face a shortage of specialists in the field of digital
marketing. Modern marketing activities require technical knowledge and detailed knowledge of
digital tools. In addition, SMEs have difficulty finding employees with sufficient training in this field,
which limits the effectiveness of digital marketing. [10]

The role of the European Union in the digitalisation of SMEs

Policy Support: The European Union (EU) has implemented a number of initiatives and
programmes to support the digitalisation of SMEs. For example, the EU4 Digital programme
provides financial and technical support to SMEs to adapt to technological innovations and use
digital tools more effectively in order to accelerate digital development in EU countries. This
programme is an important tool for improving digital skills and expanding online services,
especially in developing regions. In addition, the Horizon Europe fund provides financial resources
to SMEs across the EU to support digital innovation and research activities, which will enable them
to improve their digital skills and adopt new technologies. [3]

Digital Skills Development: In order for SMEs to be successful in their digitalisation, it is
essential that employees and managers have digital skills. The EU aims to improve the digital skills
of SME managers and employees through various training and mentoring programmes. These
trainings help employees gain experience in areas such as digital marketing, e-commerce, and
social media use. The EU is also working with local educational institutions and business centres
to help SMEs overcome the challenges they face in their digital transformation. [3]

Improving Infrastructure: The EU is supporting the digital transformation of SMEs,
particularly in rural and sparsely populated areas, by promoting broadband internet. These
initiatives enable SMEs to reach a wider customer base, offer online services and optimise their
digital marketing activities. Improving internet access in rural areas is crucial for SMEs to compete
in the global market, as companies in these areas often face difficulties in adapting to the digital
economy. EU-implemented projects such as the Connecting Europe Facility aim to accelerate the
development of digital infrastructure in these areas. [3]

Conclusions and Recommendations.

For SMEs: Developing effective strategies is essential for the successful implementation of
the digital transformation of SMEs. First of all, it is recommended to invest in training and
professional development programmes to strengthen SMEs’ digital marketing activities. These
trainings will increase the knowledge and skills of employees in the use of digital tools,
strengthening their competitiveness. In addition, SMEs should optimally benefit from various
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digital marketing tools, such as SEO, social media platforms and e-commerce tools. Cooperation
with digital agencies will help to increase the effectiveness of marketing strategies by ensuring
professional support.

For policymakers: Policymakers should implement various initiatives to support the digital
transformation of SMEs and promote their development. To achieve this, the development of
digital infrastructure, especially in rural and sparsely populated areas, is essential. In addition,
policymakers should provide subsidies and financial support for SMEs, which should enable them
to expand their digital marketing activities. At the same time, legal difficulties faced by SMEs
operating in the EU should be eliminated and regulatory frameworks should be simplified.

Summary of Findings: Our research shows that digital marketing activities of SMEs in the
European Union are an important tool for developing their economic activities and increasing their
market share. The use of digital tools and platforms has enabled SMEs to reach a wider customer
base and develop customer relationships. At the same time, digital marketing applications have
enabled SMEs to develop more flexible and effective business strategies, increasing their
competitiveness.

Future Directions: The role of new technologies and digital trends in the digitalization
process of SMEs is expected to increase in the future. New digital tools, in particular artificial
intelligence (Al), data analytics and automated systems, will further develop the marketing
strategies of SMEs and accelerate this transformation. In addition, the application of Al and other
digital technologies will allow SMEs to target more accurately and build effective customer
relationships. In the future, it is also expected that policies and relevant incentives will be further
strengthened for the sustainable development of digital marketing.
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1. Introduction

Artificial Intelligence (Al) systems are increasingly integral to decision-making in critical
domains such as healthcare, finance, transportation, and criminal justice. While these systems
often achieve remarkable predictive accuracy—especially when powered by complex models like
deep neural networks—they frequently lack interpretability. This opacity presents a fundamental
challenge: when Al-driven decisions significantly impact human lives, stakeholders must
understand not just what decisions were made, but why and how they were reached.

This challenge has given rise to the field of Explainable Artificial Intelligence (XAl). XAl aims
to bridge the gap between the powerful but opaque "black-box" models and the need for
transparency, trust, and accountability. It seeks to render Al systems more interpretable without
significantly compromising performance, thereby enabling users to evaluate, trust, and act upon
Al-generated outputs with greater confidence.

In this article, we present a structured overview of the current landscape of XAl, covering
foundational principles, categorization of explanation techniques, key tools and methods, and real-
world applications. Special emphasis is placed on the trade-offs between accuracy and
interpretability, the varying needs of different stakeholders, and the ethical implications of opaque
Al systems. We conclude by identifying ongoing challenges in the field and outlining directions for
future research and development.

By offering a clear, practical, and comprehensive synthesis of the state of the art in XAl, this
article serves as a reference for both technical practitioners and interdisciplinary stakeholders
navigating the growing demand for transparent and responsible Al.

2. Foundations of Explainability in Al

The demand for transparency in artificial intelligence arises from the growing integration
of machine learning systems into critical decision-making processes. While Al systems have
demonstrated impressive performance across various domains, their inner workings often remain
opaque—particularly in the case of complex models like deep neural networks and ensemble
learning methods. This opacity has led to what is widely referred to as the black box problem.

2.1 The Black Box Problem

The black box problem refers to the lack of transparency in many high-performing machine
learning models. In traditional statistical models such as linear regression or decision trees, it is
relatively straightforward to understand how input variables influence the output. However, in
modern Al models—especially those based on deep learning—this interpretability is lost.

These models often involve millions of parameters and multiple layers of abstraction. For
instance, convolutional neural networks (CNNs) used in image recognition or transformer
architectures in natural language processing operate on such a high-dimensional and non-linear
space that tracing the contribution of each input feature becomes infeasible. The outputs may be
accurate, but the logic behind them is difficult to decipher, even for experts.

This complexity presents practical risks. When users, auditors, or regulators cannot
comprehend how a model reaches its conclusions, it becomes difficult to detect biases, validate
correctness, or establish accountability. The inability to interrogate model behavior undermines
trust and raises ethical, legal, and operational concerns.

Real-world examples of the black box problem are numerous. In healthcare, models may
recommend treatment plans without offering clinicians insight into the reasoning process. In
finance, customers may be denied loans without understanding the decision logic. In criminal
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justice, opaque risk assessment tools have been shown to reinforce societal biases. In each case,
the lack of explainability limits the system’s reliability and erodes user trust.

As Al continues to advance, solving the black box problem has become a central challenge.
Explainable Al (XAl) seeks to address this issue by developing techniques that make complex
models more understandable, whether by using inherently interpretable models or by applying
post-hoc explanations to black-box systems. In the following sections, we explore these approaches
in detail and assess how they contribute to building trustworthy and transparent Al systems.

2.2 Interpretability vs. Explainability

In the context of artificial intelligence, the terms interpretability and explainability are often
used interchangeably, but they denote distinct concepts that are critical to understanding and
designing transparent Al systems.

Interpretability refers to the degree to which a human can understand the internal
mechanics of a machine learning model. In other words, it concerns whether the model’s decision-
making process is inherently transparent. Interpretable models, such as decision trees, linear
regression, or rule-based systems, allow stakeholders to trace the reasoning behind a prediction
by examining the model’s structure and parameters. For example, a decision tree can be followed
node by node to understand exactly how a particular input leads to a specific output.

Explainability, on the other hand, focuses on the ability to describe or justify the decisions
made by a model—especially when the model itself is complex or opaque. Explainability becomes
essential when dealing with "black-box" models like neural networks or ensemble methods, which
may achieve high accuracy but do not readily reveal how decisions are made. In such cases, post-
hoc explanation techniques are employed to approximate and communicate the rationale behind
a prediction. These include methods such as SHAP (SHapley Additive exPlanations), LIME (Local
Interpretable Model-agnostic Explanations), and counterfactual reasoning.

The distinction is crucial. While interpretability is a property of the model itself,
explainability is often added after the fact through external tools or analyses. Interpretability allows
us to directly understand a model's behavior, whereas explainability helps us make sense of models
that we cannot fully open or inspect.

Each approach has its strengths and limitations. Interpretable models are typically simpler
and offer greater transparency, but they may lack the expressive power needed for complex, high-
dimensional problems. Conversely, black-box models often deliver superior predictive
performance but require explainability methods to make them accessible and trustworthy to users.

Importantly, the choice between interpretability and explainability should be informed by
the context of application. In high-stakes domains—such as healthcare, finance, or criminal
justice—where accountability and fairness are paramount, the need for human-understandable
logic may outweigh marginal gains in accuracy. In other scenarios, explainability methods may
suffice, provided they offer reliable and comprehensible insights into the model's behavior.

In practice, many Al systems now incorporate both paradigms: leveraging high-performing
black-box models while using explainability technigques to enhance their transparency for
stakeholders. This dual strategy reflects a growing recognition that trust in Al depends not only on
performance but also on the ability to understand and challenge its decisions.

2.3 Stakeholders and the Value of Explanation

One of the defining challenges of Explainable Al (XAl) lies in its audience: explanations are
not created in a vacuum but are meant to be consumed and acted upon by various stakeholders,
each with different backgrounds, objectives, and levels of technical expertise. For XAl to be
effective, it must recognize and respond to this diversity—offering explanations that are not only
accurate but also appropriate in form, language, and detail.

Developers are primarily concerned with debugging, validating, and improving model
performance. For them, explanations must provide insights into the internal logic of the system—
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such as feature attributions, error patterns, or training behavior—that can guide model refinement
and optimization. Explanations at this level are typically technical and quantitative.

End-users, on the other hand, are often laypersons interacting with Al systems through
interfaces—such as recommendation engines, loan applications, or automated diagnosis tools.
These users may not understand the technical underpinnings of Al and instead require clear,
concise explanations that are understandable and actionable. For instance, a customer denied a
credit card may not benefit from an explanation referencing feature weights but would value a
plain-language summary of the decision and potential steps to improve their outcome.

Domain experts—such as doctors, lawyers, or financial analysts—occupy an intermediate
position. They require more detailed and context-specific explanations than end-users but may not
be machine learning specialists. For them, XAl should bridge the gap between technical logic and
domain relevance. A radiologist, for example, might require an explanation highlighting which
image regions influenced a diagnosis, paired with statistical confidence levels and references to
known medical indicators.

Regulators and policymakers demand explanations to ensure that Al systems comply with
ethical standards, legal requirements, and social values. Their concerns include fairness,
accountability, and discrimination. Explanations for this group must demonstrate model
transparency, document decision logic, and provide evidence of compliance with laws like the
General Data Protection Regulation (GDPR) or industry-specific mandates.

Given these varied needs, a “one-size-fits-all” explanation approach is neither feasible nor
effective. Instead, XAl should support role-sensitive and context-aware explanations, which adapt
based on the stakeholder’s identity, goals, and decision context. For instance, an Al-driven loan
approval system might generate one explanation for a customer, another for a loan officer, and a
third for a compliance auditor—all derived from the same underlying model but tailored for
relevance and clarity.

Additionally, effective explanations must balance simplicity, relevance, and completeness:

. Simplicity ensures that the explanation can be understood without
overwhelming the user.

. Relevance ensures that the explanation focuses on what matters most to
the decision or context.

. Completeness ensures that the explanation is sufficiently detailed to
support meaningful interpretation or action.

Designing explanations that satisfy all three dimensions—while remaining faithful to the
model—is a core challenge in XAl and an active area of research. Ultimately, the value of an
explanation lies not only in what it reveals but in how well it serves its intended audience.

3. Taxonomy of XAl Techniques

Explainable Al techniques can be categorized along several dimensions, reflecting how,
when, and for whom explanations are generated. One of the most fundamental distinctions is
between intrinsic and post-hoc methods. This classification highlights whether explainability is
built into the model from the outset or introduced after model training.

3.1 Intrinsic vs. Post-hoc Methods

Intrinsic methods refer to machine learning models that are inherently interpretable by
their design. These models are constructed in such a way that their internal decision-making
process is directly accessible and understandable to humans. Examples include:

. Decision trees, where predictions are made by following a transparent path
of logical rules.

. Linear regression, where outputs are a weighted sum of input features.

. Generalized Additive Models (GAMs), which model the effect of each

feature separately and additively, allowing for visual interpretation of feature influence.
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The primary advantage of intrinsic models lies in their faithfulness—the explanation
reflects the actual computation performed by the model, not an approximation. Their
transparency makes them particularly valuable in regulated domains, such as healthcare or
finance, where decisions must be explainable and auditable.

However, these models often lack the expressive power of more complex architectures. In
situations involving high-dimensional, non-linear, or unstructured data (such as images or text),
intrinsic models may struggle to achieve acceptable predictive performance.

Post-hoc methods, in contrast, are applied after the model has already been trained—
typically on a black-box model whose internal mechanics are not easily interpretable. These
techniques aim to approximate or summarize the model’s decision-making behavior without
altering the model itself. Common post-hoc methods include:

. LIME (Local Interpretable Model-agnostic Explanations), which fits an
interpretable model locally around a prediction.

. SHAP (SHapley Additive exPlanations), which distributes the output
prediction among input features based on principles from cooperative game theory.

. Saliency maps and attention visualizations, often used in deep learning to
identify which parts of the input data most influenced the model’s output.

Post-hoc methods are highly flexible, as they can be applied to any model regardless of its
architecture. This flexibility makes them indispensable when working with high-performing black-
box models. However, a key drawback is their potential lack of fidelity: because explanations are
approximations, they may not accurately reflect the model’s true reasoning.

The choice between intrinsic and post-hoc methods often involves a trade-off between
interpretability and predictive performance. Intrinsic methods offer direct, faithful transparency
but may underperform on complex tasks. Post-hoc methods enable the use of powerful models
but introduce an additional layer of abstraction between the model’s logic and the explanation
provided.

In practice, hybrid strategies are increasingly common: for example, using a black-box
model for prediction and a simpler surrogate model for interpretability, or combining model-
agnostic explanations with visualization tools to support human understanding.

Understanding the distinction between intrinsic and post-hoc approaches is essential for
selecting appropriate XAl methods based on context, stakeholder needs, and regulatory
constraints.

3.2 Global vs. Local Interpretability

Another key dimension in the taxonomy of explainable Al techniques is the distinction
between global and local interpretability. This classification refers to the scope of the explanation—
whether the goal is to understand the model’s overall behavior or to clarify a specific decision.

Global interpretability seeks to provide insights into how a model behaves across the entire
input space. This type of explanation answers questions such as: Which features are most
important overall? How does the model’s decision boundary look in general? What patterns does
the model rely on consistently? Global interpretability is especially valuable for model developers,
auditors, and policymakers who need to evaluate fairness, robustness, and compliance at the
system level.

Techniques used for global interpretability include:

. Feature importance analysis, which ranks input features based on their
overall contribution to the model’s predictions.

. Partial Dependence Plots (PDPs), which visualize the marginal effect of a
feature on the predicted outcome.

. Surrogate models, which approximate the behavior of a complex model
with a simpler, interpretable one trained on the same dataset.
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These methods provide a holistic view, but may abstract away specific behaviors that occur
in localized regions of the input space. As such, they may not capture nuances or anomalies in
individual predictions.

Local interpretability, by contrast, focuses on understanding the model’s behavior in the
neighborhood of a particular data point. It answers questions like: Why did the model make this
prediction for this instance? Which input features had the most influence on this specific output?
This kind of explanation is crucial for end-users, domain experts, and decision-makers who need
to trust and verify individual model outputs in real time.

Popular local interpretability techniques include:

. LIME, which approximates the model locally using a simple, interpretable
model.

. SHAP, which attributes contributions of input features for a single prediction
based on game-theoretic principles.

. Counterfactual explanations, which show how a small change to an input
would result in a different output.

. Saliency maps, commonly used in image classification tasks, which highlight

regions of an image that most influenced the prediction.

Each approach has its strengths and limitations. Global interpretability offers system-wide
transparency but may overlook case-specific logic. Local interpretability provides detailed,
instance-level understanding, but often lacks generalizability. Moreover, local methods are typically
approximate and depend on the choice of neighborhood and perturbation strategy, which can
affect explanation quality and stability.

In many real-world systems, both forms of interpretability are needed. Global explanations
support policy compliance, risk analysis, and model auditing, while local explanations support user
interaction, trust calibration, and individualized accountability. Designing systems that support
both levels of insight—seamlessly and coherently—is a critical goal in modern XAl research and
deployment.

3.3 Model-Specific vs. Model-Agnostic Approaches

A further distinction within explainable Al methods lies between model-specific and model-
agnostic approaches. This classification addresses the generality and flexibility of explanation
techniques—specifically, whether they are designed for a particular class of models or can be
universally applied across different architectures.

Model-specific methods are tailored to work with a particular type of machine learning
model. These techniques take advantage of the internal structure and mathematical properties of
the model to produce more accurate or meaningful explanations. Because they have access to the
model’s parameters, activations, and gradients, model-specific methods often offer high fidelity—
that is, their explanations closely reflect the model’s actual decision-making process.

Examples of model-specific techniques include:

. Saliency maps and activation visualizations in convolutional neural networks
(CNNs), which highlight the areas of an image most influential in a classification decision.

. Attention heatmaps in transformer-based models used for natural language
processing, which indicate which input tokens the model attended to while generating an
output.

. Feature importance scores for decision trees and random forests, derived
from measures like Gini impurity or information gain.

. Weight visualization in linear and logistic regression models, where

coefficients directly reflect the influence of each input feature.
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While model-specific methods can vyield precise and insightful explanations, their
applicability is limited. They are not transferable to other model types and may require specialized
implementation for each algorithm, which can reduce flexibility in multi-model environments.

Model-agnostic methods, on the other hand, are designed to be independent of the
underlying model architecture. These methods treat the model as a black box: they require only
the ability to query the model with inputs and observe the outputs. Model-agnostic approaches
are highly versatile and can be applied to any classifier or regressor, making them especially useful
in complex pipelines involving multiple model types or proprietary algorithms.

Well-known model-agnostic techniques include:

. LIME (Local Interpretable Model-agnostic Explanations), which
approximates the black-box model locally using interpretable surrogate models such as
linear classifiers or decision trees.

. SHAP (SHapley Additive exPlanations), which attributes feature
contributions based on a unified framework derived from cooperative game theory.
o Permutation feature importance, which assesses the effect of randomly

shuffling a feature on the model’s performance to evaluate its importance.

The strength of model-agnostic methods lies in their flexibility and broad applicability.
However, because they do not have direct access to the model’s internals, they often rely on
approximations and may be more computationally intensive. Moreover, their fidelity can vary
depending on how well the approximation captures the model’s true behavior.

In practice, the choice between model-specific and model-agnostic methods depends on
the goals of explanation, the type of model in use, and the target audience. In many real-world
applications, both approaches are employed: model-specific methods provide deep technical
insights for developers, while model-agnostic tools offer generalized, consistent explanations
suitable for end-users, domain experts, or regulatory review.

4. Major XAl Techniques

Numerous techniques have been developed to provide explanations for machine learning
models, ranging from simple visualizations to mathematically grounded attribution methods.
Among these, two methods—SHAP and LIME—have emerged as foundational tools in the field of
explainable Al. They are widely used due to their flexibility, model-agnostic design, and applicability
to both research and practical deployment.

4.1 SHAP and LIME

SHAP (SHapley Additive exPlanations) is a model-agnostic explanation method rooted in
cooperative game theory. It attributes a model's prediction to its input features by calculating the
average marginal contribution of each feature across all possible combinations of inputs. In
essence, SHAP answers the question: How much did each feature contribute to the final prediction
compared to a baseline or average prediction?

The strength of SHAP lies in its theoretical guarantees. It satisfies key properties such as:

. Local accuracy: The sum of SHAP values across features equals the model's
output.

. Consistency: If a feature has a greater impact in a new model, its SHAP value
does not decrease.

. Missingness: Features that are not present have zero attribution.

These properties make SHAP a highly principled approach for feature attribution. Moreover,
SHAP can be applied both globally (e.g., through summary plots showing overall feature
importance across a dataset) and locally (e.g., explaining a single instance's prediction). Optimized
variants such as TreeSHAP make it computationally feasible for tree-based models like XGBoost
and LightGBM.
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LIME (Local Interpretable Model-agnostic Explanations) takes a different approach. It
generates explanations for individual predictions by approximating the complex model locally with
a simpler, interpretable model—typically a sparse linear regression or decision tree. The process
involves:

1. Generating synthetic data by perturbing the original input.

2. Getting predictions from the black-box model for the perturbed data.

3. Fitting a local surrogate model weighted by proximity to the original
instance.

4. Extracting the surrogate model’s coefficients to form an explanation.

LIME is especially useful for providing intuitive, instance-specific explanations. For example,
it can show which words in a sentence most influenced a sentiment classifier’s output or which
features drove a particular loan rejection. Its visual and accessible outputs have made it popular in
interactive applications.

Despite their strengths, both SHAP and LIME have limitations:

. SHAP, while theoretically grounded, can be computationally expensive,
particularly with large datasets or complex models.
. LIME introduces randomness in sampling, which can result in instability

across runs. Its local linear approximations may oversimplify the model's behavior in highly

non-linear regions.

Nonetheless, SHAP and LIME have become standard components of modern XAl toolkits
due to their general applicability, intuitive outputs, and community support. They are often used
in combination with other tools and visualization techniques to provide layered, multidimensional
explanations of model behavior.

4.2 Visual Explanation Methods

In domains such as computer vision and natural language processing (NLP), where models
often operate on high-dimensional and unstructured data, visual explanation methods play a
crucial role in interpreting predictions. These techniques aim to highlight which parts of an input—
whether pixels in an image or tokens in a text—contributed most significantly to the model’s
decision. By providing intuitive, human-interpretable representations, visual methods help bridge
the gap between complex model behavior and human understanding.

Saliency maps are one of the earliest and most widely used visual explanation tools,
particularly for convolutional neural networks (CNNs). A saliency map highlights regions of an input
image by computing the gradient of the output with respect to the input pixels. In other words, it
measures how sensitive the model’s prediction is to small changes in each pixel. The resulting
heatmap visually indicates which areas the model "focused on" during classification. While simple
to compute, saliency maps can be noisy and may not always provide reliable attributions, especially
in deeper networks.

Activation maximization is another visual method that generates synthetic inputs that
highly activate a particular neuron or output class. By iteratively adjusting input values to maximize
activation, this technique reveals what a neuron has "learned" to detect. In CNNs, this can help
visualize filters that detect edges, textures, or specific objects. Activation maximization offers
insight into internal representations, although the results can sometimes be abstract or difficult to
interpret without regularization.

Attention mechanisms, widely used in transformer-based architectures (such as BERT and
Vision Transformers), inherently provide a form of interpretability. Attention weights indicate how
much influence each input token or image patch has on the model's output. For instance, in a
sentiment analysis task, attention visualizations can show which words the model concentrated on
when assigning a label. In vision applications, attention maps can highlight object regions relevant
to classification or localization tasks.
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Additional visual explanation techniques include:

. Grad-CAM (Gradient-weighted Class Activation Mapping), which extends
saliency maps by incorporating feature maps from intermediate layers, producing
smoother and more focused visualizations in CNNs.

. Integrated Gradients, which attribute predictions by averaging gradients
along a path from a baseline input to the actual input, often visualized similarly to saliency
maps.

. Layer-wise Relevance Propagation (LRP), which propagates prediction

scores backward through the network to assign relevance to each input feature.

These visual tools are particularly valuable in tasks where model decisions must be
interpretable to non-technical stakeholders, such as radiologists evaluating Al-assisted diagnoses
or content moderators reviewing flagged images. However, it is important to note that
visualizations, while compelling, are still approximations. Their interpretation should be done
cautiously, especially when used for decision-making in critical applications.

In sum, visual explanation methods enhance interpretability in Al systems that process
perceptual data. They do so not by translating model logic into formal statements, but by aligning
outputs with human perception—making them indispensable in explainable Al for vision and
language tasks.

4.3 Counterfactual Explanations

Counterfactual explanations provide insights into model decisions by identifying the
smallest or most plausible changes to input features that would have led to a different outcome.
Instead of simply attributing responsibility for a decision, counterfactuals answer questions such
as: What would need to change for this decision to be different? For example, in the context of a
loan application, a counterfactual explanation might indicate: “If your income had been 55,000
higher and your credit utilization slightly lower, the loan would have been approved.”

This form of explanation is inherently actionable. It not only clarifies why a decision was
made but also offers guidance on how to achieve a desired outcome, making it particularly relevant
in high-stakes, user-facing applications such as credit scoring, hiring, and academic admissions.

From a technical standpoint, generating counterfactuals involves searching the input space
for instances that are close to the original data point but yield a different prediction from the
model. The challenge lies in ensuring that the proposed changes are feasible and meaningful—for
instance, suggesting changes to age or gender would be inappropriate or non-actionable, whereas
recommending adjustments to spending habits or income levels may be acceptable.

Several criteria guide the quality of counterfactuals:

. Proximity: The change from the original input should be minimal.

. Plausibility: The altered inputs should remain realistic and consistent with
domain knowledge.

. Sparsity: As few features as possible should change to maintain clarity.

. Actionability: Users should be able to act on the explanation.

Counterfactual explanations are not only valuable for individuals receiving model decisions
but also for developers, who can use them to identify model vulnerabilities, biases, or
inconsistencies. Moreover, they align well with ethical and regulatory goals, as they promote
fairness and transparency by providing a direct link between input data and outcomes.

4.4 Tools and Frameworks

The growing demand for explainable Al has led to the development of several open-source
tools and frameworks designed to support the implementation and evaluation of XAl techniques.
These platforms help researchers, practitioners, and organizations integrate interpretability into
their machine learning workflows efficiently and systematically.

Key tools include:
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. IBM Al Explainability 360 (AIX360): A comprehensive Python toolkit that
offers a wide range of algorithms for both pre-model and post-model interpretability. It
includes implementations of LIME, SHAP, counterfactual explanations, and rule-based
models, with a focus on fairness and compliance. AIX360 is accompanied by tutorials and
documentation for integration into data science pipelines.

. Microsoft InterpretML: This library provides a unified interface for
interpretable models (e.g., Explainable Boosting Machines) and explanation methods (e.g.,
SHAP, LIME). InterpretML emphasizes human-interpretable outputs and supports both
global and local interpretability. It includes visual dashboards to help developers and
stakeholders explore feature contributions and prediction behavior interactively.

. Google What-If Tool (WIT): Designed as a visual interface integrated with
TensorBoard, WIT allows users to inspect model performance, test hypothetical scenarios,
compare counterfactuals, and visualize fairness metrics—all without writing code. Its
emphasis on interactivity and usability makes it suitable for users without deep technical

expertise.
Other notable tools include:

. Alibi Explain: A Python library focused on explaining black-box models
through techniques such as anchor explanations, counterfactuals, and integrated
gradients.

. SHAP and LIME libraries: Standalone packages that are widely adopted and

often integrated into model training and evaluation pipelines.

These tools not only democratize access to XAl methods but also promote transparency,
accountability, and responsible Al development. They are essential components in building
interpretable systems, enabling teams to move beyond theoretical models and into deployable,
human-centered applications.

6. Conclusion and Future Directions

As artificial intelligence becomes increasingly embedded in systems that influence everyday
life—from personalized healthcare to credit scoring, legal judgments, and autonomous decision-
making—the demand for transparency and interpretability has never been more urgent.
Explainable Artificial Intelligence (XAl) has emerged as a critical response to this demand, aiming
to close the gap between complex model performance and human understanding.

This article has surveyed the foundational principles, taxonomies, techniques, and
application areas of XAl. We distinguished between intrinsic and post-hoc methods, global and
local interpretability, and model-specific versus model-agnostic approaches. We explored key
techniques such as SHAP, LIME, saliency maps, and counterfactual explanations, alongside the
growing ecosystem of open-source tools like IBM Al Explainability 360, Microsoft InterpretML, and
Google’s What-If Tool. The importance of human-centered design and stakeholder-sensitive
explanations was emphasized, particularly in high-stakes domains where trust, accountability, and
compliance are non-negotiable.

Despite this progress, several critical challenges remain. The absence of standardized
evaluation criteria for explanation quality, the persistent trade-off between accuracy and
interpretability, and the tension between technical capabilities and legal/ethical imperatives
continue to shape the research agenda. Moreover, the effectiveness of explanations is not only a
technical issue—it is a socio-technical one, deeply tied to who uses them, how they are presented,
and for what purposes.

Future directions for XAl research and practice should include:

. Development of reliable evaluation frameworks that balance fidelity,
simplicity, and user trust across different stakeholder groups.
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. Advancement in inherently interpretable model architectures that do not
sacrifice performance for transparency.

. Greater integration of XAl with human-computer interaction (HCI)
principles to design intuitive, adaptive, and personalized explanations.

. Increased interdisciplinary collaboration, particularly involving ethicists,
domain experts, regulators, and end-users in the co-design of explainable systems.

. Adaptation to new frontiers, such as explainability in federated learning,
privacy-preserving Al, generative models, and multimodal systems.

. Scalability and automation of explanation pipelines, to support continuous

learning systems and MLOps workflows.

Ultimately, the future of trustworthy and ethical Al depends not only on what models can
do, but on how transparently and justifiably they do it. Explainability is essential for validating
outcomes, uncovering biases, building user confidence, and ensuring that Al serves society in a
responsible and equitable manner. The journey from opaque systems to comprehensible
intelligence is not just a technical challenge—it is a societal mandate.
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Abstract

This article explores the application of clustering algorithms in swarm robotics, a field
inspired by biological collectives and characterized by decentralized, self-organizing robotic
behavior. Clustering, as a method of unsupervised learning, provides a foundation for grouping
robots by behavior, location, or task allocation without central control. The article presents an
overview of major clustering methods—such as K-Means, DBSCAN, OPTICS, and fuzzy clustering—
and examines their adaptability for distributed, communication-constrained robotic systems.
Practical applications in foraging, exploration, and task allocation are analyzed, along with
associated challenges such as sensor noise, communication limitations, and dynamic
environments. Performance metrics used to evaluate clustering effectiveness are also discussed.
The study concludes that clustering algorithms significantly enhance coordination and task
efficiency in swarm robotic systems and highlights the need for continued research to address
real-world deployment issues and enable scalable, fault-tolerant solutions.

Keywords: swarm robotics, clustering algorithms, decentralized control, task allocation,
foraging, unsupervised learning, performance evaluation

Introduction

Swarm robotics involves designing and controlling groups of autonomous robots that
function without centralized control, drawing inspiration from collective behaviors in nature
such as insect colonies and bird flocks.[" Key principles include decentralization, where no
robot is in command; self-organization, where coordination emerges from local interactions;
and collective behavior, where the group achieves capabilities beyond any individual. Other
characteristics include robustness to robot failures, scalability with swarm size, and flexibility
across tasks and environments. Swarms typically consist of many simple, often homogeneous,
robots with increasing trends toward miniaturization.!?

These principles demand computational approaches that support distributed decision-
making based on local information. Clustering algorithms naturally align with this need by
enabling subgroup formation for spatial organization or task execution.?! For example,
clustering supports task allocation by grouping robots based on proximity or capability.[* It
also enhances foraging and exploration by segmenting environments among robot groups.
Thus, clustering introduces structure into decentralized systems, enabling sophisticated
collective behaviors otherwise difficult to achieve through individual actions.

This article explores the role of clustering algorithms in swarm robotics, covering core
concepts, algorithm categories, adaptations, practical applications, current limitations,
performance metrics, and real-world challenges.
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Purpose

The primary purpose of this study is to explore and evaluate the application of
clustering algorithms in swarm robotics systems. As swarm robotics draws inspiration from
collective behaviors in nature, efficient organization and coordination of robotic agents are
essential for scalability and adaptability in dynamic environments. This paper investigates how
various clustering algorithms—both classical and bio-inspired—can enhance task allocation,
communication efficiency, and spatial organization in robotic swarms. By analyzing their
performance across simulated scenarios and real-world constraints, the study aims to identify
suitable clustering strategies that improve overall system robustness, efficiency, and
autonomy.

Relevance of the Problem and Related Studies

The rising complexity of multi-robot systems and their expanding applications across
domains—ranging from environmental monitoring to military surveillance and industrial
automation—have heightened the importance of efficient, scalable coordination
mechanisms. Swarm robotics, inspired by collective behaviors observed in nature, offers a
decentralized framework to manage large groups of simple agents collaboratively. However,
as the number of agents increases and their tasks diversify, the challenge of maintaining
system coherence and task efficiency becomes more pronounced.

Clustering algorithms emerge as a compelling solution to this challenge, enabling
structured interactions, load balancing, and localized decision-making. In swarm robotics,
clustering can facilitate functionalities such as spatial partitioning, role assignment, and fault
tolerance, making it foundational for system robustness and scalability. Moreover, the
dynamic and distributed nature of swarm environments requires clustering methods that are
adaptive, communication-efficient, and capable of functioning under uncertainty and partial
observability.

Previous research has highlighted the critical role of clustering in addressing these
challenges. For instance, [6] explored the integration of K-Means clustering with self-
organizing robotic agents to enhance area coverage and task allocation. Similarly, density-
based methods like DBSCAN have been adapted for robot grouping in unstructured
environments, where their noise-resilient properties improve swarm reliability. Bio-inspired
approaches, such as those modeled on ant and bee colonies, also demonstrate clustering
behaviors conducive to decentralized control and emergent intelligence 4 [13],

Despite these advances, gaps remain in applying clustering to swarm robotics
effectively. Many conventional algorithms rely on assumptions—such as global knowledge or
fixed data distributions—that do not hold in real-world swarm deployments. Moreover, the
heterogeneity of robotic agents, communication delays, and environmental unpredictability
pose additional constraints. As such, current studies are shifting toward lightweight,
distributed clustering techniques that incorporate local interaction rules, adaptive thresholds,
and evolutionary optimization to address these limitations!*3!.

This paper contributes to this evolving field by reviewing, categorizing, and critically
evaluating clustering algorithms in the context of swarm-based robotic systems. Through this
analysis, we aim to clarify the suitability of various methods under practical constraints and
to identify avenues for future research in decentralized robotic clustering.

Fundamentals of Clustering Algorithms

Clustering is an unsupervised machine learning technique used to group data points by
similarity. The aim is to maximize intra-cluster similarity and minimize inter-cluster similarity. This
method is widely applied in fields like machine learning, pattern recognition, and robotics. Its
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relevance to swarm robotics lies in its ability to help autonomous robots self-organize into
meaningful groups using local information, without predefined labels or centralized control.

Centroid-based clustering, including K-Means and K-Medoids, assigns data points to cluster
centers—means in K-Means, and medoids (actual data points) in K-Medoids. K-Means requires
specifying the number of clusters ‘k’ and iteratively updates cluster assignments and centroids
until convergence. K-Medoids is more robust to outliers but computationally costlier. These
algorithms assume centralized access to data and predefined k-values, limiting their direct
application in decentralized swarms with dynamic group sizes.

NUMBER OF CLUSTERS (K)

R 2

DISTANCE OF OBJECTS
TO CENTROID

L 2

GROUPING THE OBJECTS BASED ON
MEASUREMENT OF THE MINIMUM
DISTANCE

¥

RECALCULATE THE POSITION
OF THE CENTROID

Picture 1. Flow Chart of K-Means Clustering.

Hierarchical clustering builds a nested cluster structure either bottom-up (agglomerative)
or top-down (divisive). While it reveals natural groupings and supports task hierarchies, it is
computationally intensive for large swarms and lacks a definitive stopping point, which
complicates decentralized deployment.

Density-based clustering, such as DBSCAN and OPTICS, groups densely packed points and
identifies sparse outliers. These algorithms do not require specifying k and can discover arbitrarily
shaped clusters. DBSCAN uses density reachability/connectivity, while OPTICS orders points to
reveal cluster structure. Their reliance on local interactions and adaptability to dynamic densities
align well with swarm systems, which benefit from identifying sparse areas (e.g., for exploration
or fault detection).

Distribution-based clustering, like Gaussian Mixture Models (GMMs), models data as a
combination of probabilistic distributions. These can handle varying cluster shapes and densities
but are less suitable for swarm robotics due to difficulties in assuming distributions or estimating
parameters in dynamic, decentralized settings.

Spectral and fuzzy clustering offer alternative paradigms. Spectral clustering uses similarity
matrices and eigenvalue decomposition for dimensionality reduction, while fuzzy clustering (e.g.,
FCM) allows partial membership in multiple clusters. Spectral methods can model complex inter-
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robot relationships, fuzzy clustering captures role overlap. However, both require careful
consideration for decentralized implementation.
Adapting Clustering Algorithms for Swarm Robotic Systems

Traditional clustering algorithms often assume centralized data access, which conflicts
with the decentralized, distributed nature of swarm robotics. [®! Robots typically have limited
computational resources, operate in dynamic environments, and face communication
constraints like range, bandwidth, and noise. ! Moreover, the number of clusters may not be
known in advance and can change over time. ¥ Security concerns, such as malicious robots
disrupting clustering, also pose challenges. These conditions demand lightweight, adaptive,
and local-information-based algorithms.

Researchers have addressed these issues through decentralized adaptations of
existing methods. Distributed versions of K-Means and DBSCAN have been developed for local
communication and distance sensing. ®! Ant-inspired approaches, such as decentralized K-
Means, help with resource aggregation, mimicking ant behavior. ¥ Gossip-based protocols
enable estimation of cluster sizes, while consensus and load balancing techniques support
spatial clustering through local communication. Bl Some methods even eliminate
communication altogether, relying on environmental cues (stigmergy) for clustering — as in
“swarm synergy.”

The effectiveness of these adaptations depends heavily on communication and
sensing capabilities. Swarms often use short-range technologies like Bluetooth or infrared.
Indirect methods, like stigmergy using artificial pheromones, are also common. Sensor noise
and limited perception can affect clustering accuracy. Thus, successful clustering in swarms
must be robust to imperfect data and communication bottlenecks.

Categories of Clustering Algorithms in Swarm Robotics

Clustering in swarm robotics can be categorized based on grouping criteria: behavior,
spatial position, or task assignment.

Behavior-Based Clustering: Robots are grouped by their roles or actions, such as
exploration or foraging. ! This is often implemented using probabilistic finite state machines
(PFSMs), which model behavior transitions. Evolutionary robotics can also be used to develop
controllers that lead to emergent clustering. Threshold-based models, inspired by insect
decision-making, help robots form behavior-driven clusters in response to stimuli. 19 This
approach supports task specialization and functional coordination.

Spatial Clustering: This groups robots based on physical proximity. Decentralized
versions of K-Means and DBSCAN are commonly applied. [®) Natural analogies, such as liquid
settling, inspire communication-free clustering using virtual loads. Local consensus and load
balancing can also yield spatial separation. Spatial clustering is key for forming localized robot
groups in tasks requiring regional coordination.

Task-Based Clustering: Robots are clustered based on tasks they are or will be
assigned. Useful in multi-robot task allocation (MRTA), this helps assign nearby robots to
grouped tasks. Algorithms like enhanced dynamic distributed PSO (ED2PSO) can form task
clusters dynamically. 1 Variants like K-Means++ limit maximum clusters to match robot
capacities, often followed by optimization-based task assignment. This facilitates parallel task
execution and workload balancing in complex missions.

Applications of Clustering Algorithms in Swarm Robotics

Clustering enhances swarm performance in various domains, including foraging,

exploration, and task allocation.
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Foraging

In foraging tasks, clustering helps organize the swarm’s search and collection strategy.
Bl Fish-inspired algorithms using self-organizing maps (SOM) enable subgroup formation that
mimics fish schools. Ant colony optimization (ACO) is also widely applied for path
optimization. Clustering aids in reducing congestion around collection zones by enabling
dynamic robot chain formations to transport resources efficiently. [*1
Exploration

For exploration, clustering helps divide unknown environments into manageable
zones. Integrating clustering with random walk strategies improves area coverage. 12
Distributed clustering supports localization and mapping. Modified bee swarm optimization
(BSO) enables efficient detection of clustered targets, with robots taking on scout or forager
roles to balance exploration and exploitation. (3]

Task Allocation

Clustering supports solving multi-robot task allocation problems by grouping tasks
spatially or functionally. Algorithms like PSO or genetic algorithms can dynamically identify
task clusters and assign robots accordingly. K-Means++ helps match tasks to robots based on
their processing capacity, improving efficiency and scalability. ! By organizing robots and
tasks into clusters, complex missions can be tackled in parallel with optimal resource use.
Challenges, Limitations, and Performance Evaluation of Clustering in Swarm Robotics

Clustering in real-world swarm robotics faces practical constraints that impact
performance and reliability. Sensor noise can distort environmental or positional data, affecting
proximity-based clustering. Variations in robot behavior due to hardware inconsistencies also pose
challenges. % Algorithms must be robust to such imperfections through noise filtering or fault-
tolerant strategies.[*®]

Communication limitations—such as short range, low bandwidth, and signal loss—restrict
the complexity of clustering algorithms and increase the risk of incoherent group formation.
Decentralized algorithms relying on minimal data exchange are essential to maintain coherence.

Swarm environments are dynamic, with changing obstacles, tasks, or robot availability.
Clustering strategies must adapt in real time to evolving conditions, especially for task allocation.
Systems should also remain fault-tolerant—redistributing responsibilities when robots fail—to
preserve swarm integrity.

Evaluating clustering effectiveness requires both cluster quality and task-specific
performance metrics. Cluster cohesion and separation can be quantified using metrics like Total
Distance (TD), Cluster Metrics (CM), and Expected Cluster Size (ECS). Task performance is
measured by completion time, resources gathered, and area coverage, especially in foraging or
exploration. Per-robot efficiency is crucial for assessing scalability as swarm size grows.

Benchmarking across different clustering approaches and scenarios helps identify optimal
methods. Such evaluations should consider swarm size, environmental complexity, and
communication constraints to ensure real-world applicability.

Conclusion

Clustering algorithms represent a powerful toolset for organizing and coordinating the
behavior of swarm robotic systems. Inspired by the principles of swarm intelligence and
drawing from arich history of research in computer science and data analysis, these algorithms
have been adapted and applied across a diverse range of swarm robotics tasks, including
foraging, exploration, and task allocation. While significant progress has been made, the
unigue challenges posed by real-world deployments, such as noisy sensor data,
communication constraints, dynamic environments, and security concerns, necessitate
ongoing research and innovation. Future directions in this field promise to yield more robust,
adaptive, and intelligent clustering solutions through the integration of machine learning and
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artificial intelligence, the development of specialized algorithms for heterogeneous swarms,
and the exploration of novel applications in emerging domains. The establishment of
standardization and benchmarking practices will be crucial for fostering continued progress
and ensuring the reliable translation of these technologies from the laboratory to practical
real-world impact.
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ABSTRACT

Plant polyphenols are an important group of bioactive compounds with pronounced
antioxidant properties. They are able to neutralize free radicals, reduce oxidative stress, and
prevent the development of chronic diseases, including cardiovascular, neurodegenerative, and
inflammatory pathologies. The purpose of this study was to compare the effectiveness of various
methods for extracting the total amount of phenolic compounds from three types of medicinal
plants: sweet clover (Melilotus officinalis), St. John's wort (Hypericum perforatum) and purslane
(Portulaca oleracea). Three methods were considered in the work: maceration, percolation (using
the Soxlet apparatus) and extraction using curd whey as an environmentally friendly solvent. The
parameters of temperature, hydraulic module and processing time were studied and optimized.
Experimental data have shown that the highest content of phenolic compounds is achieved using
the percolation method with 70% ethyl alcohol. Despite the use of curd whey provides a lower
yield of polyphenols, this method has the advantages of environmental safety and the possibility
of integration into non-alcoholic technologies. The results obtained can be used in the
development of functional food products and natural antioxidant supplements with a high level of
biological activity.

Key words: extraction, phenolic compounds, sweet clover, St. John's wort, purslane, curd
whey

151




Proceedings of the 10th International Scientific Conference

Inrtoduction

The Republic of Kazakhstan has experience in the traditional use of wild plants in the
manufacture of food and the treatment of various diseases. However, recently, the national
strategy and concept for the development of the food industry have developed a focus on the use
of local raw materials. Products made from local plant raw materials have the greatest therapeutic
effect for people living in the relevant area. Such products increase the body's resistance to
extreme situations, normalize mental and physical performance.

In recent years, with a significant reduction in the energy consumption of modern humans,
there has been a tendency to consume refined foods, simple carbohydrates, salt, and animal fats.
This leads to widespread deficiency of vitamins, minerals, and other vital ingredients. A deficiency
of biologically active substances in human nutrition leads to a decrease in immunity, the
occurrence of various diseases, and a decrease in mental and physical performance.
Simultaneously with this shortage, the population of many regions of the Republic of Kazakhstan
is experiencing constant environmental stress, high stress effects in everyday life and at work.
Therefore, the task of restoring the capacity and operability of the human body's systems
responsible for adapting to adverse environmental factors has recently become particularly
urgent.

Currently, much attention is being paid to the development and production of combined
food products for therapeutic and preventive purposes, having a balanced composition that helps
strengthen the protective functions of the body.

Most modern research in the field of nutrition necessitates the creation of functional
products that provide for the leveling of negative environmental conditions and meet the
requirements of preventive nutrition for various age groups of the population.

In the production of functional food products, the use of wild-growing raw materials has
broad prospects. Wild plants are of great value, primarily due to specific combinations of
biologically and pharmacologically active components (micronutrients). Such substances are
difficult to create artificially, they are well tolerated by the human body, have therapeutic and/or
preventive effects. At the same time, from an ecological point of view, wild plants are more
favorable sources of plant raw materials than traditionally used plants cultivated with fertilizers
and pesticides.

There are few studies on the use of secondary metabolites in food production and their
effect on finished products. In this regard, there is an insufficient amount of research implemented
into the development of food technology with useful ingredients that have a positive effect on
human health.

Biologically active natural products are secondary plant metabolites formed by various
biological pathways during secondary metabolism. Plants are a rich source of chemical compounds
such as flavonoids, alkaloids, phenols, steroids, tannins, glycosides, and essential oils. These
compounds are found in various parts of plants, such as flowers, leaves, bark, roots, fruits, seeds,
and fruitworts [1].

Extraction of soluble substances from various solids is the most common process in the
production of concentrates, extracts, tinctures, powders, soft drinks and other products. The raw
materials being extracted have a wide variety of shapes, sizes, mechanical, thermal, physical, and
physico-chemical properties [2].

Currently, pharmaceutical technology uses traditional extraction methods such as
maceration and percolation. However, many modern extraction methods without mechanical
action are known, such as ultrasound extraction, fermentation extraction, countercurrent
extraction, and supercritical fluid extraction [3].
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In addition, more and more attention is being paid to "green" and sustainable extraction
technologies using non-toxic solvents (for example, deep eutectic solvents - DES), aqueous
solutions of naturally occurring acids, as well as biocatalysts. Such approaches correspond to the
concept of sustainable development and can be adapted to the conditions of the food industry
(4].

In modern practice, not only traditional methods such as maceration and percolation are
used, but also innovative approaches including supercritical extraction, ultrasound exposure,
microwave irradiation and the use of deep eutectic solvents [5,6,7,8].

These methods make it possible to increase the efficiency of extraction of target
components and reduce the loss of biologically active substances.

There are reviews showing that ultrasonic and microwave extractions can reduce the
processing time by several times while maintaining the antioxidant activity of polyphenols [9, 10].

Given the high metabolic activity of polyphenols, it is necessary to take into account their
modifications when passing through the gastrointestinal tract [11].

Thus, an integrated approach to the extraction, analysis and application of polyphenols
requires interdisciplinary efforts and the introduction of modern technological solutions [12].

Thus, the development and implementation of effective, environmentally friendly and
resource-saving methods for extracting polyphenols from plant raw materials is an important task
of modern food science and biotechnology.

Materials and methods of research. The research was conducted in the laboratory of the
Kazakh Agrotechnical Research University named after S. Seifullin. The objects of the study were
dried powders of medicinal plants: sweet clover (Melilotus officinalis), St. John's wort (Hypericum
perforatum) and purslane (Portulaca oleracea).

Preparation of vegetable raw materials. The plants were dried convectively in a Sedona
drying cabinet (Tribest, South Korea) at a temperature of 35-40 °C for 4 hours, after which they
were ground into a powder in a Pulverisette 11 laboratory knife mill (Fritsch, Germany).

Extraction methods. The following methods were used to extract biologically active
substances:

1. Maceration. Herbal powders (sweet clover, St. John's wort, purslane) were extracted
with distilled water, 40% and 70% ethanol in a 1:10 ratio of raw materials to solvent, and infused
for 24 hours at temperatures of 30-70 °C in a TS-1/20 SPU thermostat chamber (Russia). The
obtained extracts were filtered through a Blue Ribbon filter and evaporated on a Stegler rotary
evaporator (Russia). The content of dry substances and the total amount of phenolic compounds
were measured.

2. Percolation (Soxlet apparatus). Circulating extraction using 70% ethanol at the boiling
point of the solvent was studied. The variable parameters were the hydraulic module (1:5, 1:10,
1:20) and the exposure (60, 120, 240, 360 min). The effectiveness was assessed by the total
content of phenolic compounds (mg/g) using photometry.

3 Extraction using curd whey retentate. Retentate obtained by ultrafiltration from curd
whey was used. Curd whey retentate was obtained on the Viva Flow 50R ultrafiltration unit from
Sartorious (ltaly) at a temperature of 35 °C at a pressure of 2.5 Bar for 40-50 minutes. Extraction
was carried out at a temperature of 40-100 °C for 30 minutes. It was found that the optimal
temperature is 90 °C, while the content of phenolic compounds has reached: sweet clover —17.7
mg/g, St. John's wort — 17.8 mg/g, purslane — 18.8 mg/g.

The results and their discussion. The purpose of these studies is to study various methods
of extracting polyphenols from wild-growing raw materials in Northern Kazakhstan.

To extract BAS in the studied samples of St. John's wort, sweet clover and purslane, the
following methods were used: maceration, pergolation and extraction using curd whey obtained
by ultrafiltration. At the beginning of the analysis, the herbs were dried convectively in a Sedona
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drying cabinet (Tribest, South Korea) at a temperature of 35-40 °C for 4 hours, crushed in a
Pulverisette 11 laboratory knife mill (Fritsch, Germany).

These powders of St. John's wort, purslane, and sweet clover herbs were further used to
produce extracts. The extraction of herbs was carried out by 3 methods: maceration, pergolation
and extraction using whey obtained by ultrafiltration.

Extractants were examined and selected for maceration extraction. Distilled water, 40%
ethyl alcohol, and 70% ethyl alcohol were used in the analysis. The samples in the form of herbal
powder were mixed with extractants in a ratio of 1:10 and left for a day at different temperature
conditions in the thermostat chamber TS-1/20 SPU (Russia). After infusion, these samples were
filtered through a «Blue Ribbon» filter. Next, the obtained extracts were evaporated in a rotary
evaporation unit Stegler (Russia). The obtained extracts were tested for the content of dry
substances and the total amount of phenolic compounds.

The efficiency of extraction of secondary metabolites from plant raw materials was
observed at temperatures from 30 °C to 70 °C, in increments of 10 degrees, the maceration
duration for all temperature conditions was 24 hours. As a result of the conducted research, it was
found that the optimal parameters of maceration extraction are the following parameters;
extraction temperature 50 °C. The effectiveness of the chosen regime was determined by the total
content of phenolic compounds and dry substances in plant raw materials. The research data is
shown in the Table 1.

Table 1 - Changes in the content of phenolic compounds depending on temperature

Plant raw material 30°C 50 °C 70 °C
Sweet clover (mg/g) 7,2 21,8 16,7
St. John's Wort 8,1 20,1 17,1
(mg/g)
Portulaca (mg/g) 4,1 18,6 14,2

30°C

20

10

Phenolic Compounds (mg/g)

Sweet clover St. John's Wort Portulaca
Plant Raw Material

Figure 1 - Changes in the content of phenolic compounds depending on temperature

Next, these herbs were extracted using the percolation method in a Soxlet apparatus. This
method is characterized by an increased diffusion rate compared to static extraction methods. A
series of experiments were conducted using 70% ethyl alcohol as an extractant in a Soxlet
apparatus, extraction was carried out at the boiling point of the solvent. The variable parameters
were the hydraulic module (1:5, 1:10, 1:20) and exposure (60, 120, 240 and 360 min). Extraction
of phenolic compounds from plant raw materials using 70% ethyl alcohol in a Soxlet apparatus
showed that the maximum phenolic content is reached after 240-360 minutes of extraction. At
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the same time, the content of phenolic substances varies from 27 to 30 mg/g, which indicates a
high concentration of flavonoids and coumarins in plants (figure 2,3).

Plant
W St John's Wort

| mmm Hypericum perforatum
Emm Purslane

N
w

N
o

=
o

Phenolic Compounds Content (mg/g)
-
w

w

60 120 240 360
Extraction Time (minutes)

Figure 2 — Dependence of Phenolic compounds content of extraction time of plant raw
materials

30F Plant
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B Hypericum perforatum
B Purslane

= [ o N N
o w o v

Phenolic Compounds Content (mg/g)

v

1 10 20
Hydromodule (1:5, 1:10, 1:20)

Figure 3 — Dependence of phenolic Compounds Content vs Hydromodule (240 minutes
extraction) of plant raw materials

The third method was extraction using a retentate of curd whey obtained by ultrafiltration.
For this purpose, the Vivaflow 50 R ultrafiltration unit from Sartorius was used. Ultrafiltration was
performed using polyethersulfone (PES) membrane filters with a cut-off threshold (MWCO) of 100
kDa at an inlet pressure of 3 Bar and an outlet pressure of 2.5 Bar at a rate of 200-400 ml/min.
Extraction was carried out at a temperature of 40 °C for 30 minutes. In the study, curd whey
retentate was used as an extractant.

The data on the chemical composition of the curd whey before and after ultrafiltration are
shown in Table 2.
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Table 2 — Comparative indicators of the chemical composition of curd whey treated with

Ultrafiltration

Parameters Control (raw) Whey after Whey
whey UF protein after UF
Acidity, °T 56+1 3842 4612
Active titration, pH 4,2+0,2 4,840,1 4,440,1
Dry matters, % 7,4+1,5 1,7+0,04 5,7%0,45
Mass fraction of 4,7+0,1 4,3+0,2 0,340,1
lactose, %

Table 2 provides a comparative analysis of the chemical composition of curd whey
subjected to ultrafiltration (UF) under three conditions: raw (control) whey, whey after UF, and
whey protein concentrate after UF. The acidity in raw whey is 56£1°T, which is higher than in whey
after UF (38+42°T) and whey protein concentrate after UF (46+2°T). This reduction in acidity can be
attributed to the removal of organic acids and other soluble components during ultrafiltration.
The pH of the raw whey is 4.240.2, typical of fermented dairy products, while after UF, the pH
increases to 4.8+0.1, indicating a shift in the acid-base environment due to the removal of certain
compounds, such as milk acids. Whey protein concentrate after UF has a pH of 4.440.1, which
reflects only a slight change in acidity after concentrating the proteins. The dry matter content
decreases significantly after UF, from 7.4£1.5% in raw whey to 1.7£0.04%, indicating the removal
of water, salts, and sugars during the filtration process. Whey protein concentrate after UF
contains 5.7£0.45% dry matter, confirming that proteins remain in the product after filtration. The
mass fraction of lactose in raw whey is 4.7+0.1%, which is typical for dairy products. After UF, the
lactose content slightly decreases to 4.3+0.2%, suggesting partial removal during filtration.
However, whey protein concentrate after UF shows a significant reduction in lactose content to
0.310.1%, indicating that most of the lactose is removed while the proteins are concentrated in
the final product. Overall, ultrafiltration proves to be an effective method for removing water,
lactose, and other soluble components from curd whey, concentrating the proteins and other
bioactive compounds in the final whey protein concentrate.

The results of the studies showed that the optimal extraction temperature is 90 °C, the
duration of extraction is 30 minutes, the total content of phenolic compounds in the amount (mg/
g) of sweet clover is 17.7, St. John's wort is 17.8 and purslane is 18.8. This method shows lower
rates of phenolic compounds, however, it is more environmentally friendly, given that the extract
will be used in technologies of dairy products.

Conclusion. According to the results of the conducted studies, the parameters of extraction
of phenolic compounds by various methods have been established. The use of the maceration
method of plant raw materials has shown a significant effect on the extraction of phenolic
compounds. However, the extraction method using curd whey obtained by ultrafiltration requires
a more in-depth study, since lactic acid has a high diffusion rate, which ensures the extraction of
dry substances. Moreover, whey extraction is more environmentally friendly, especially considering
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that the extracts obtained will be used in dairy technology.

Gratitude. The work was carried out within the framework of the grant financing project
AP23489321 «Development of technology for functional dairy products obtained using secondary
metabolites of plant raw materials cultivated in vitro».
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CTtyaeHTTEpAE EMTUXAH TaMChbIpy
Ke3eHiHAe KaH alHaibiMbl KYMECIHIH
Kenbip remoanHaMMKaAbIK
KOPCETKILUTEPIHIH, 63repy *Kafaanbl

Meuwitbain .

H6ronorna NaHi 6oMbIHLLIA *KapaTblAbICTaHY FblAbIMAAPbIHBIH, MarucTpi, M.MameToBa
aTblHAAFbl MeAarormKkanblk Xofapbl Konneaxi, Koisblnopaa, KasakctaH

HypsaHosa A.C

H6uronorns NaHi 6oMbIHLLIA *KapaTbINbICTAHY FblAbIMAAPbIHBIH, MarucTpi, M.MameToBa
aTblHAAfbl MeaarormkanblK Xofapbl Konneaxi, Koidblnopaa, KasakctaH

Aye3osa H.C

6.f.K, afa OKbITyLWbl, ACTaHa Xa/NblKkapanblK YHMBepPCcUTETI, ACTaHa, KasaKcTaH

AHpaaTna

Byn KYMbIC eMTUXaH Ke3eHiHAe CTYAEeHTTepAiH, KaH alHalAbiMbl KYWeciHiH Kelbip
reMoAMHaMMUKaANbIK NapamMeTp/epiHiH,  e3repicTepiH 3epTrenai. EmTuxaHpafbl cTpecc -
OPraHM3MHIH,  2pTYpPNi  OU3MONOTUANBIK — pPeakumsnapbiH - TyAblpybl  MYMKIH — MaHbI3apbl
ncMxoamoumoHanapl  Gaktop. 3epTTey  emTUXaHfa [AeWiHr  KoHe eMTUXaH KeseHiHae
CTYAEHTTEPAIH KaH KbICbIMbl, XXYPEK COFY XKMINIri }KaHE KYPEK COFY *KMIANIMiHIH 63repmMeniniri CUAKTbI
napameTpaepre Tajay »acabl. AfbIHFAH AePEeKTep CUCTONAbIK KIHE AMACTONA/bIK, KblCbIMHbIH,
YKOFaPbI/IAYblH, XKYPEK COFY XKUINITiHIH *KOFapblaayblH }KAHE KYPEK COFY MMINITIHIH 63repmeniniriHin
ToMeHaeyiH KepceTeni, byn cumnaToagpeHanbdbl KYMeHiH OenceHaipinyiH XaHe cTpecc
AEeHreliHiH *KoFapblnayblH KepceTei.

AHHOTaUMA

B gaHHOM paboTe mMccnedytoTcs M3MEHEHMA HEKOTOPbIX reMOoAMHAMUYECKUX MOoKasaTenen
CUCTEMbI KPOBOOOPALLEeHWS CTYAEHTOB B Nepuo, aksameHa. CTpecc BO BpemMs 3K3aMeHa ABAsSeTCA
BaXKHbIM  MCUXO3MOLMOHANbHLIM  GAaKTOPOM, KOTOPbIA  MOMET Bbi3blBaTb  Pa3/INYHble
dunsnonornyeckmne peakumm opraHmama. B xoae nccnenosaHmns 6biaM NpoaHanM3nMpPOBaHbl Takne
napameTpbl, Kak apTepuanbHoe AaBieHue, 4YacToTa CepAeYHbIX COKpalleHn 1 BaprabebHOCTb
CepAeyHoOro puTma CTyAEeHTOB A0 M BO BPeMA 3K3amMeHa. [1oslyyeHHble AaHHble MOKa3biBatoT
NOBbILLIEHME CUCTO/IMYECKOro M AMACTONMYECKOro AaBAEHUs, YBEANYEeHME YacToTbl CepAeYHbIX
COKPALWEHNM W CHUXKEHMe BapuabenbHOCTM CepaevyHOro PUTMa, 4YTO CBUAETEeNbCTBYEeT 06
aKTMBaLMM CMMNATOAAPEHAI0BOM CUCTEMbI M NMOBbIWEHUN YPOBHSA CTpecca.

Abstract

This paper examines changes in some hemodynamic parameters of the students' circulatory
system during the exam period. Stress during the exam is an important psychoemotional factor
that can cause various physiological reactions of the body. During the study, such parameters as
arterial pressure, heart rate, and heart rate variability of students before and during the exam
were anlyzed. The data obtained show an increase in systolic and diastolic pressure, an increase
in heart rate, and a decrease in heart rate variability, which indicates activation of the
sympathoadrenal system and an increase in stress levels.
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Kasipri 3amaHsbl binim 6epy »KyMneci CTyaAeHTTepAiH, KOTHUTUBTI KaHEe NCUXO3MOLMOHANAbIK,
YKTEMECIHIH, YHEMI apTybIMeH cunaTTanaipl. 9cipece, eMTUXaH Ke3eHi CTyAeHTTepAiH, Kynke
KyMeciHe KoHe af3aHblH 6ap/blK QYHKUMOHANAbBIK KyMenepiHe, COHbIH ilWiHAE KypeK-KaH
TamblpAapbl KyMeciHe YAKeH CTpecc TycipeTiH Ke3deH 6o/bin Tabbinaabl. OcbiFaH GalnaHbICTbI,
eMTUXaH anablHAAFbl XaHe KeliHri GM3MOoN0rnabIK e3repicTepai 3epTTey, 0NapAblH aF3ara acepiH
Haranay OYriHri KyHHIH ©3eKTi MacenenepiHiH 6ipi 6oabin Tabblnaapi.

femMoAMHaAMUKaNbIK KePCeTKIUTep afam aFf3acblHblH, KYPEK-KaH Tambipaapbl KYMeCiHiH,
YKYMbICbIH CMNATTaNTbiH MaHbI3Abl GU3NONOTUANBIK NapameTpaep 6onbin Tabblnaasl. Onapfsa KaH
KbICbIMbI, XYPeK Cofy Kuiniri (M)CHK), KaH aliHaNbIMbIHbIH, MUHYTTbIK K&/JeMi, TaMblp/blK TOHYC
KOHE KYpPeK KbI3MeTiHiH 6acka [Aa KepceTKilTepi »aTadbl. byn napameTtpniep afamHbiH
dU3MKaNbIK KoHEe 3MOLMOHANAbIK KafdaMblHbIH, CeHIMAI MHAMKATOPbl 6onbin Tabblnaapi.
CoHAbIKTaH  CTyAeHTTepAaiH,  ceccua KesiHgeri  GU3NONOTMANBIK  KYMiH baranayaa
reMoAMHaMMKabIK 83repicTepai 3epTTey epeKlle MaHre ne.

3epTTeyaiH, Tafbl Bip ©3eKTiNiri — anblHFAH HITWXKeNepAai CTYAeHTTepAiH emMTuxaHfa
NCUXOPU3MONOTUANLIK Deltimaeny cTpaTerManapbliH asipseyre KoagaHy MyMKiHAIr. bya 6inim 6epy
NPOLECIH OHTaMNaHAbIPbIM, OKY VAEPICIHIH, TUIMAINITIH apTTbipyFa MYMKIHAIK bepeai.

EMTUXaH Ke3iHae CTyAeHTTep KenTereH NCMX03MOLUMOHaNAb! *KaHE KOTHUTUBTI XKyKTemenepre
Tan 6onaapl. YNKeH Kenemageri aknapaTTbl MEHTEPY, EMTUXaHAapFa AaMbIHABIK, YaKbIT TanLWblAblfbl
KOHe HaTWMKere AereH anaHAaylWblblK — MyHbIH, Oap/blfbl CTPecc AeHreniH »KofapblnaTbin,
CUMNATMKANbIK XYMKe XyMeciHiH, benceHainirii apTTbipadbl. byn 3 KeseriHAae Kypek Cofy
MUINiriHiH, apTyblHa, apTEPUANbIK KbICbIMHbIH, KOTepilyiHe, XKypeK DY/LIbIKETIHIH, oTTerire AereH
CYPaHbICbIHbIH, YAFatoblHA KaHe Hacka Aa GU3MONOTUANLIK e3repicTepre akeneai.

EMTMXaH Ke3eHiHAe YMKbIHbIH Oy3blaybl, GU3MKaNblK OenceHAinikTiH TemeHagyi, AypbIC
TaMaKTaHbay cuAKTbI GaKTopaap KaH aHanbiMbl XKyMeciHe KOCbIMLLA KyKTeme Tycipeai. MyHaain
XaFdannap Xypek-KaH Tamblp/iap KyMWeciHiH, benimaeny kabineTiH TemeHAeTin, y3aK Mmeps3imai
OU3NONOTUANBIK  KaHE MNCUXONOTUANbIK acepnepre aKenyi MyMKiH. COHAbIKTaH, eMTUXaH
KeseHiHaeri dU3NoNoTUANbIK e3repicTepdi KelleH i 3epTTey CTYAeHTTepAiH, AeHCaYbIFbIH CakTay
YKOHE OKY NPOLLECIH OHTaMNaHABIPY YLWiIH MaHbI3Aabl.

3epTTeyaiH,  e3eKTiniri —  anblHfaH  H3TWXKenepai  CTyAeHTTepaiH  eMTMXaHfa
NcnMxopur3nonornanbik benimaeny ctpaterManapbliH asipaeyre KongaHy MyMKiHAiri. byn 6inim 6epy
NPOLECIH OHTaNnNaHAbIPbIN, OKY YAEPICIHIH TUIMAINITIH apTTbipyra MyMKiHAIK 6epeai. CoHbIMeH
KaTap, 3epTTey HaTuxenepi binim bepy mekemenepiHaeri geHcay/biK cakTay baraapaamanapbiH
a3ipniey HapbiCbiHAA KONAaHbIAybl MyMKiH. COHbIMEH KaTap, 3epTrey HaTuxkenepi binim bepy
MeKemenepiHaeri AeHcaynblK cakTay Oardap/iiamanapbiH 23ipsiey OapbiCbiHAA KOAAAHbIAYbI
MYMKIH.

Ocbl 3epTTeyaiH HITUMXKeNepi CTYAEHTTEPAiH AeHCayNblfbiHA, OKY YATEPIMIHE KaHe Xannbl a-
ayKkaTblHa acep eTeTiH MaHbI3abl daxkTopnapAdbl aHblKTayfa Kemektecedi. FemoanmHaMMKanbIK
e3repictepai 6akbliay apKblibl CTYAEHTTEPAIH CTPECCKe TO3IMAiNITIH apTTbipy *KOAAAPbIH YCbIHYFa
bonaapl. COHAbIKTAH, EMTUXaH andplHAAfbl KIHE KeMiHr KaH alHaNbiMbl  KYMECiHIH
dU3MONOrNANBIK NapaMeTPAEPiH 3ePTTeY FbiibIMM 3Pi NPAKTUKabIK TYPFblAaH aca e3eKTi 60bIn
Tabblnagbl.

EMTMXaH Tancblpy KeseHiHAe reMoAnMHaMMUKa/IblK KepCeTKilTepai 3epTTey CTYAEHTTEePAiH,
KaH alHanbIM XyMeciHaeri e3repictepai aHbIKTayFa MyMKiHAK 6epedi. byn npouecte bipkatap
dU3NONOrMANBIK  MapaMeTpaep O/LEHIN, O0NapAblH, YyaKblT OOMbIHWIA Kanal e3repeTiHi
canbICTbipblAafbl. 3epTreyai TMiMAi YMbIMAacTblpy YWiH OipHelle aAicTep MeH HaKTbl TapTin
CaKTanaZbl. YHMBEPCUTET CTYAEHTTEPiHiH KaH KbICbIMbl CUCTOMANbIK (KOFapfbl) IKaHe
AMacTonanbik (TemeHri) maHaep OoWMbIHIWG enweHeai. byn VyuWiH CTaHAAPTTbl aBTOMATTbI
TOHOMETP/Aep MalaanaHbinadbl. ©Awey TbiHbIW XKafdalaa, CTYAeHTTepAiH KyHAeniKTi ic-
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9pPEKeTIHEeH TbIC YaKbITTa »Kyprisineni. ©nwey xyprisybapbiCbiHAa CTYAEHTTEPAiH, AeHCay/blK
aFaanbl, TaMaKTaHybl, KOHi-KyMi, KOBaMKyblH eckepe oTbipa *Kyprizemis. CTyaeHTTepai onapaaH
a/lblHaTbIH 3epTTey SA4iCTepiHiH, CMNAaTTaMachl aHEe KePCETKIWTEePIMEH TO/IbIK TaHbICTbIpaMbI3 (1-

KecTe).

1-xkecTe. 3epTTey aaicTepi

oaic CuvnaTtTamacsl

KaH KbICbIMbIH | YHUBEPCUTET CTYAEHTTEPIHIH, KaH KbICbIMbl CUCTONAbIK (KOFapPFbl) KaHe

e/iley AnacTonanbik —(TemeHri) moaHAep OoMbiHWA enweHeai. byn  yuwiH
CTaHAAPTTbl aBTOMATTbl TOHOMETP/IEP NalaanaHbliaabl. ©Awey ToiHbIL
afoanaa,  CTYAeHTTepAiH  KYHAENiKTi  ic-opeKeTiHeH ThiC YyaKbITTa
Kyprisinea,.

Kypek cory | CtyaenTTepain, -MCH (Myabc) apHalbl NyAbCOMETPIEP HEMECE KOJIKETIMA)

XUinirin (MCH) aaicTep (caycakTbl apTepusiFa TUri3y) apKblibl enweHeani. byn KkepceTkiw

aHbIKTay KYPEK-KAHTAMbIpAapbl KYMECIHIH afbIMAafbl  KYMiH K3HE eMTMXaH
anAablHAAFbl IMOLUMOHANAbIK KYKTEMEHIH 9CEPIH KepceTyre KemeKktecea.

OprTawa OpTawa apTepuanblk KbICbIM CUCTONANbIK KOHE AMACTONA/bIK KbICbIM

apTepUANbIK, Heri3iHAe ecenTenefi. byn KepceTKill KaH anHaNbIMbIHbIH TYPaKTbIAbIFbIH

KbICbIMAbI baranayra MYMKIHZIK  6epegi. CTyoeHTTEpAiH OKY KYKTemeciHe

ecenrey HalNaHbICTbl AaPTEPUANDLIK KbICbIMHbIH, ©3repyiH aHbIKTay YLiH OCbl 3ic
KO/ AaHblnaapl.

BeHo3abIK, Kenbip kafgannapga CTYAEeHTTepdiH, OpTafblK BEHO3/4blK —KbICbIMbI

KbICbIMAbIONLIEY | aHbIKTNAMAbl, KaHHbIH, KbICbiMbIH Bafanayfa »aHe MNCUXO3IMOLMOHANbIK
KYKTEMEHIH TaMbIp KYMeciHe acepiH 3epTTeyre MyMKiHAIK bepesi.
Kypbinsblnap KOKETIMAITIHE Kapal KepceTKill d4iCTepMeH aHbIKTanaapl.

Hyprizy TopTibi: 3epTrey M.MameToBa aTbiHAAFbl NeAarormKkanblK *KOFapbl KOANeOMKi,
buonorma bGinim bepy BargapiamacbiHbiH, 1 Kypc CTYAEHTTEPIHIH KaTbICybIMEH »Kypriding,.
Katbicywblnap caHbl 46 cTyaeHT. 3epTrey angplH CTyAeHTTepaiH OipHelle Kputepuinepiu
KaAafanalmbli3: CO3bl/IMasbl aypynap, NCUXMKanbIK OY3biAbICTap, apTUMMA MEH TaxuKapaua,
KYPEK-YaH TaMblp, KOPY KaHEe JKYyMKe KyMenepiHiH aypynapbiH, A2pi-4apMek Kabblaaay waHe
TamMaKTaHy. 3epTTey HbapbiCbiHAa CTYAEHTTEPAIH, EMTUXaHFa AeMiHri 1 cafaT anablHAAFbl Kal-
KyWiH 6aKblnayfa anambi3. KaTbiCylbinapapiH KaH KbICbIMbl, KYPEK COFYy *KMiniri, »aHe 6acka
reMmoAMHaAMMKaNbIK MNapameTpaepi emMTuxaH andplHAafbl KIHE eMTMXaHHaH  KemiHri
KeseHaepae enweHa;.
1. EmTuxaH anablHOafbl enweynep:
Bapsblk 46 cTyAeHTTeH ceccus bacTanfaHfa geniH Oip cafaT OypblH esiwey Xyprisingi.
CTyaeHTTep TbIHbIWTbIK KYyMiHAE, TbIHbIC any KaHe OU3MKanblK 6enceHAinikTiH, KanbinTbl
neHreniHae 60nybl KamTamachi3 eTingj. KaH KbiCbIMbl aBTOMATTbl TOHOMETPAEP apKbl/bl €Ki peT
e/1leHIN, opTalla MaHAepi Tipkenai. rypeK cofy XKMiniri apHalbl Ny1bCOMETPIEPMEH ecenTenai.

©nwey [AepekTepi apHalbl Kasbanapda TiPKeNdi KaHe KeWiHri  canbicTblpy  YUWiH
KyreneHaipingi.

2. EmTuxaH KesiHgeri 6akpblnay:

- 3epTTey KesiHAe CTyaeHTTep  eMTMXaHHbIH ap KeseHaepiHae Gakbinayaa 6onabl.
- Kelnbip KaTbiCcylWblNapablH, KaH KbICbIMbl MEH XYPEK COfy KWiniri bipHelwe peT enlleHin,
AMHAMMKaANbIK e3repictep TipKenai.

- EMTMXaH Ke3siHAaeri NCUMX03MOLMOHANAbIK HKYKTEMEHIH KaHalHabIM XyMeciHe acepi ocbliain
baranaHabl.
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3. EMTMXaHHaH KeliHri enweynep:
- EMT1xaH askTanfaHHaH KeniH »aHe bip ToyniK 6TKEH COH KalTadaH e/iley Xyprisinai.
- KaH KbICbIMbIMEH XYPEK COFY KMIiAiriH enwey yLWiH 431 CON 3A4iCTep KONAAHbIAAbI.
- EMTuxaH anAblHAAFbl  KIHE  KEeWiHri MafiiMeTTep CafbICTbIPbIbLIN, AepekTepre Tangay
acangbl.

KaHKbICbIMbI, YPEK COFfy XKMINir »KoHe opTala apTepuanblK KbICbIM KepCeTKilTepiH
onuey. EMTMxaHfa AeMiH »KaHe oAaH KeMiHr reMoAMHaMUKabliK e3repicTepdi aHbiKTay YLUiH
CTyaeHTTepAeH bipHewe GU3NMONOrMANBIK NapaMeTpaep enleHes;.

Byn napameTpnep KaH alHanbIMbIHbIH, »KafdalblH cuMnaTTan, OKY MPOLUECiHiH, acepiH
aHblKTayfa MyMKiHAiK 6epea;.

NAVOANAHBINFAH 9AEEMETTEP TI3IMI
1 Cupoposa H. B., MBaHoB A. 1. MeToamn4yeckme OCHOBbI aHanM3a CepAedYHO- COCYAMCTOMN
cucTembl cTyaeHToB. — M.: M3a-so MIY, 2018. — 254 c.

2 MeTpoB, B. U. M3ameHeHMe remoamHaMUYECKMX MoKaslaTenen y CTyAeHTOB B Nepuo
9K3aMeHaLUMOHHOM ceccum // BeCTHMK meanUmMHCKoro yHusepcuteTa. — 2017. —Ne 5. — C.
45-50.

3 Hukonaes, A. H. Apantauma cepaeyHO-COCYAMCTOM CUCTEMbI Yy CTYAEHTOB B

ycnosuaxydebHoHarpysku//MatepuanbimeskayHapoaHONKOHbepeHLMN
«ApanTaupsiopraHnamakydebHbimcTpeccam».—Mocksa,2020.—C.101-105.

4 Smith, J. M., Brown, K. J. Cardiovascular responses to academic stress in collegestudents
// Journal ofMedical Education. — 2019. — Vol.22, Issue3. — P. 134-140.

161




Proceedings of the 10th International Scientific Conference

Culturology

Visual, Optical Art and lllusions in Costume

L.G. Kiknavelidze
PhD, Akaki Tsereteli State University, Georgia

Costume art, as a system, represents a combination of silhouette, construction, color, and
texture, all of which are subject to various interpretations of visual perception. An optical illusion
is a visual illusion — a misperception of visual stimuli caused by different factors, such as
inaccuracies or inadequacies in the unconscious correction processes of visual representation
(e.g., incorrect assessment of segment lengths, angles, colors, illusions of movement in depicted
objects, etc.). The physical causes of optical illusions have been studied both in the context of the
physiology of vision and the psychology of visual perception. In artistic imagery, the deliberate
distortion of perspective creates special effects, most famously demonstrated in the works of M.C.
Escher (see, for example, his lithographs: Up and Down (1947), Convex and Concave (1955),
Belvedere (1958), and others). The creation of optical illusions was also a frequent theme in
Salvador Dali’s works (see, for instance, his paintings Slave Market with the Disappearing Bust of
Voltaire (1938), Swans Reflecting Elephants (1937), and others). (see fig. 2)
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See Fig. 2 — Salvador Dali: “Slave Market” and “Swans Rﬂecting Elephants”

Visual illusions created by color can significantly alter the perceived proportions of the human
body. Color is a physiological attribute perceived directly by the retina of the eye. As fashion
designers, we know well that a black dress makes the figure appear slimmer. This is due to the
irradiation effect: dark and especially black colors visually reduce volume and absorb light, whereas
lighter and particularly warm tones increase the effect of volume. When a costume is made using
a single color or a monochromatic (low-contrast) palette, the wearer appears taller and slimmer.
Color-based optical illusions occur in some cases when the human eye misinterprets colors due to
lighting, contrast, viewing angle, or other factors. The phenomenon of color constancy has been
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known for nearly a century: when an image composed of light and dark areas appears on the
retina, light from the illuminated areas seems to "spill over" into the darker zones. This
phenomenon is referred to as optical irradiation. One such illusion was described in 1995 by MIT
professor Edward Adelson, known as “Adelson’s Shadow lllusion.” Color perception illusions have
the same impact on human visual and psychological perception. Despite the psychological impact
and visual activity of color, it is ultimately light and shadow — bright and dark tones — that play
the central role in conveying form, both in painting and costume design, enabling the effective
expression of illusion or reality. There is a visual perception effect where the observer consciously
or unconsciously gives an interpretation that does not match reality, based on the image observed.
This is well known to anyone who has watched clouds drifting across the sky and noticed that they
sometimes resemble familiar objects. A similar effect can occur when observing the distribution of
shadows on three-dimensional objects from certain angles relative to light sources.

Depth perception illusions occur when there is an inaccurate representation of an object or
its properties. Currently, the most studied are the illusory effects that appear during the visual
perception of two-dimensional contour images. The brain subconsciously interprets these shapes
as convex. Perception depends on the direction of external (real or implied) lighting. [2] The 3D
effect (where a 2D image appears three-dimensional) is created using light and shadow, and
conveying volume and space is a crucial component in the creation of an artistic work.

Op art (optical art) is a modern method for creating visual illusions. These artworks are
abstract, and most of the best-known pieces are in black and white. When viewed, they give the
observer sensations of movement, hidden images, and visual vibration. Op art, or optical art, refers
to works of art and other artistic expressions that use optical illusions. It is also known as geometric
abstraction or sharp-angled abstraction, though the more appropriate term is cognitive
abstraction. Op art emerged as a product of Bauhaus constructivist practice — the German school
founded by Walter Gropius, which emphasized the interaction of form and function within
analytical and rational frameworks. Students were encouraged to focus on general design or
complete compositions to envision a unified whole.

Some optical illusions have also been studied within the framework of Gestalt psychology
(e.g., Akiyoshi Kitaoka). He also noted that color perception is highly influenced by the background,
and the same colors can appear different depending on their surrounding context, even when they
are simultaneously visible and in close proximity. [2] This is particularly true in design compositions
consisting of many forms that visually convey a sense of volume and depth at the same time.

Fig. 3 — Examples of Optical Art

In costume design, illusions are primarily created through various combinations of shape, color,
and texture — through garment lines, fabric surface patterns, colors, and decorative
embellishments. In many cases, errors in optical perception (visual illusions) significantly influence
the aesthetic perception of a costume and serve as a powerful tool to enhance or diminish the
visual impact of specific elements. It is possible to alter proportions in costume design through the
thoughtful combination of light and dark colors, decorative contrasts, different silhouettes, and
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construction lines. In addition to the types of illusions mentioned above, the placement of accents
and visual dominants — which guide the viewer's focus — plays an essential role. This is achieved
through the direction of lines, rhythm and contour of details, the overall shape of the costume,
and the use of the optical properties of color. If we examine the history of costume, we can see
that throughout the centuries, the waistline was narrowed using wide skirts and tightly fitted
corsets. Raising the waistline created the illusion of longer legs; oversized collars were used to
make the head appear smaller — and so on.

Fig. 4 — Fragments from the Hisory of Costume

To achieve visual effects that correct or enhance the figure, designers today continue to use
various methods — primarily through construction, decoration, and color. First, let’s consider
decoration, which is often responsible for creating illusions in costumes. These include the
aforementioned Op Art, various stripe combinations (vertical, horizontal, ornamental, and dotted
patterns). Visual illusions allow us to give the figure an ideal appearance, primarily through
decoration and color, while construction lines play a secondary role. When vertical and horizontal
lines are part of the surface pattern of the fabric, the structural lines and silhouette lose their
primary function in creating the illusion. In such cases, the designer intentionally shifts attention
toward the surface pattern of the fabric, often overloaded with large-scale prints. It is more
effective when the silhouette, construction lines, and the surface appearance or color of the fabric
work in harmony and do not interfere with the perception of the costume's shape or the human
figure — helping to achieve the desired visual illusion.

The Role of Optical lllusions in Fashion Design “Optical art is a drawing technique aimed at
interaction between illusion and the flat surface of the image — between perception and vision.”
The use of optical illusions in fashion design makes it possible to create visually intriguing and
impactful clothing. As previously mentioned, these illusions can be achieved using various
techniques, particularly through fabric selection and color blocking. Optical illusions work
extremely well in the fashion industry. They truly have the power to grab attention and visually
captivate audiences. Optical illusions are most effectively achieved on garments through various
types of lines. Remarkably, a protruding part of the body can be visually minimized using
silhouettes, and weight can be redirected to specific areas with the addition of design elements
such as pleats, folds, seams, and necklines. For example, the direction of lines may be vertical,
horizontal, diagonal, or curved: Vertical lines create the illusion of height and visually slim the
figure. Horizontal lines generally broaden the appearance of a form. Diagonal lines — due to their
slant — are perceived as extremely slim, and regardless of where they are placed on the body, they
create a narrowing effect. Curved lines are elegant. When gently curved, they appear soft, while
tighter curves look bold. Designers can create illusions of depth, movement, and texture. For
instance, a vertically striped dress can make the wearer appear taller, while a diagonally striped
dress can suggest motion. This phenomenon is known as the Helmholtz illusion, where a square
composed of vertical lines appears wider and shorter than the same square made of horizontal
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lines. Similarly, a dress with horizontal stripes appears broader and shorter than one with vertical
stripes. [2] Optical illusions play an important role in fashion design because they help designers
create garments that appear to have a different shape, size, or dimension than they actually do.
By applying the principles of optical illusions, fashion designers can craft visually captivating and
unique designs that draw the eye and give a sense of depth or movement.
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Fig. 5 — Various Forms of Op Art on Dresses

Optical art is a mathematically inspired form of abstract art that uses the repetition of simple
shapes and colors to create vibrating effects, moiré patterns, and psychedelic designs. These
designs can incorporate optical illusions such as visual waves, moiré patterns, distortions, and
other effects that generate visual interest and appeal. They serve to confuse the perception of
foreground and background, exaggerate the sensation of depth, and introduce a range of other
compelling visual effects. The Op Art movement gained international attention in the mid-1960s,
during a time of global social and technological transformation. It emphasized the viewer’s
perception and inspired fashion designers to study optical effects within garment design. What
makes this so fascinating is that designers pursued their research as rigorously as they did aesthetic
appeal — aligning silhouettes with textures, lines, and curves to create cohesive visual statements.
3]

As mentioned, optical illusions can create dazzling visual effects in fashion through Op Art. Eye-
catching optical prints and the pop art trend represent geometric precision, striking design, and
the bold expression of illusions, as shown in the image below. These dresses reflect a combination
of mathematics and fashion design. Designers use color placement, lines, and pattern distribution
to create unique looks that can visually alter the body’s proportions. Such garments help to conceal
imperfections and enhance the appearance of the figure. For instance, dresses with spiral illusion
patterns can make the body appear fuller. By adjusting and arranging color blocks, designers can
manipulate the perceived proportions of a woman’s body to achieve the desired effect. [2]
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Fig. 6 — Optical Art with Lines and Impressive Illusions on Dress Design

Another fascinating method of visual illusion is irradiation, where bright shapes placed against
a dark background create the impression of greater volume due to contrast.

- (1

Fig. 7 Irradiation

The Bezold effect — named after German professor Wilhelm von Bezold — refers to the
phenomenon where colors appear different depending on their surrounding hues. For example,
red appears lighter on a white background and darker on a black one. In Fig. 1.m, from Henri
Matisse’s (1869-1954) painting Nu Blue I, the variation in background color and brightness
enhances the clarity of the figure.

Manipulating shapes and silhouettes through optical illusions is also a powerful tool in fashion
design. [2]

Fig. 8 Bezold effect
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Fig. 9 — Annakiki, Ready-to-Wear, Sprlng/Summer 2023 CoIIectlon

By playing with proportions, designers can create diverse forms and silhouettes suited to various
body types. A notable example is Stella McCartney’s “miracle dress,” which is famous for its figure-
enhancing properties. This design employs simple geometry — such as curved side panels — to
alter the perception of the body’s shape. Often referred to as a “shading illusion,” it helps to create
a slimmer, more sculpted look. [4] Texture is another element that can be manipulated using
optical illusions. By combining different fabrics and textures, designers can generate depth and
visual intrigue. For instance, a lace-overlay dress may create a soft and feminine appearance, while
leather trim can add a sharper more contemporary edge

|

Fig. 10 — Stella McCartney’s Miracle Dress with S|de Panels

Optical illusions are a delightful trick of perception that require no advanced technology —
they’re purely visual phenomena. Black is often used due to its high contrast, which enhances
moiré effects. A minimalist style, carefully selected materials, and precise pattern placement are
key to achieving a refined silhouette. This kind of textile design is also known for producing the
|||u5|on of movement.

Fig. 11 — Mary Katrantzou, Spring/Summer 2017 Collection

Thus, optical illusion has had a significant impact on the fashion industry and, more
specifically, on the work of individual designers such as Anrealage, Giorgio Armani, Dries Van
Noten, Carolina Herrera, Issey Miyake, Mary Katrantzou, Jean-Paul Gaultier, Guy Laroche, Balmain,
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and others. The ability to alter human visual perception offers designers a novel method for
creating stunning garments — a way to think beyond conventional knowledge and a new technique
for conveying meaningful themes and narratives. The diverse applications of optical illusion that
we've explored — despite their inherent ambiguity — serve the aesthetic experience remarkably
well. They support designers in crafting visually striking and memorable costumes that instantly
capture attention and leave a lasting impression. Optical illusion in fashion is not only a visual
phenomenon but a promising direction with potential for future industry development. Only time
will reveal the extent of its long-term influence.

1. https://www.youtube.com/watch?v=AT1k1IVxFGs

2. Role of Optical Illusions in Fashion Designing By Jahanara Rony

3. https://contest.damuseum.ru/project/b75575cfb64242d1b20dc85bb9f5736e4.

4. Stella McCartney relaunches modernised 'Miracle Dress', Sandra Halliday Published

December 10, 2024
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Cervical cancer (CC) is a disease that is related to visually accessible localizations, in
connection with which aspects of early diagnostics have been worrying the entire oncological
community for several decades. To do this, it is enough to correctly use accessible and informative
methods of morphological and endoscopic diagnostics. In addition, timely detection and
treatment of background and precancerous processes of the cervix can prevent the development
of CC. It is known that CC is preceded for many years and even decades by precancerous lesions -
cervical intraepithelial neoplasia (CIN). Timely diagnosis and treatment of CIN become the
prevention of invasive CC. CIN initiates in the cervical transformation zone and is maintained by
persistent infection caused by human papillomaviruses (HPV) of high carcinogenic risk. In 1980-
1990, the connection between HPV and dysplasia and squamous cell cancer was clearly shown.
Using hybridization methods, it was found that 80-100% of CC contain HPV DNA. A rough
correlation was found between the frequency of CC and the detection of HPV in the population.
Moreover, in squamous cell cancer, HPV type 16 was most often encountered (in more than 50%
of cases), while HPV type 18 was more often associated with adenocarcinoma and poorly
differentiated cancer. In 95% of cases, HPV is localized in the zone of transitional epithelium,
where about 90% of dysplasias, which are classified as cervical precancer, occur. It is precancerous
diseases, in which HPV types 16 and 18 are detected, that have the greatest risk of developing into
invasive CC. Intraepithelial lesions are, in fact, stages of cervical carcinogenesis. Conventionally,
three degrees are distinguished: CIN 1 (mild dysplasia); CIN 2 (moderate dysplasia); CIN 3 (severe
dysplasia and pre-invasive cancer - carcinoma in situ, CIS). At the same time, there are two
concepts of the occurrence of CC against the background of persistence of HPV of high
carcinogenic risk. The first, classic, reflects the sequential change of CIN 1, 2, 3 to invasive cancer.
The second, more recent one, suggests that CIN 2-3, which are severe intraepithelial lesions, can
occur bypassing CIN 1 [1].

The diagnostic criteria for CC are as follows [2]: 1) complaints of acyclic bloody, watery,
purulent discharge from the genital tract; pain in the lower abdomen and lumbar region of a
pulling nature; bleeding due to menopause; 2) anamnesis: there are no pathognomonic
complaints; as a rule, the disease has a pronounced pre-invasive stage, which can last from 1 year
to 5 years or more; microinvasive cervical carcinoma is most often discovered during accidental
presentation; the reason for women diagnosed with CC in stages Ib1-1la2 to visit a gynecologist is
bloody discharge from the genital tract; in later stages (llb-IVa) there are complaints of pain in the
lumbar region, lower abdomen; 3) physical examinations: gynecological examination (condition of
the external genitalia; examination of the vagina and cervix on speculum (presence of vaginal
infiltration, metastatic foci on the vaginal walls, size, condition of the cervix); presence of
pathological discharge (purulent, bloody); bimanual examination (size and shape of the uterus;
condition of the appendages; infiltration of the anterior and posterior vaginal fornix); 4) laboratory
tests: cytological examination with Papanicolaou staining - PAP test (increase in cell size up to
giant, change in the shape and number of intracellular elements, an increase in the size of the
nucleus, its contours, different degrees of maturity of the nucleus and other elements of the cell,
changes in the number and shape of nucleoli (pronounced cellular polymorphism, increase in cell
size, pronounced hypochromia, large nuclei contain one or more nucleoli, there are glandular
structures); from cancer cells in the form of rosettes, many cells in a state of mitosis); 5)
instrumental studies: ultrasound of the pelvic organs (if CC is suspected, the size of the cervix will
be normal or increased, its structure is heterogeneous, the condition of the uterus and ovaries is
also assessed); magnetic resonance imaging of the pelvic organs (with CC, the size of the cervix
will be normal or increased, its structure is heterogeneous, the condition of the uterus and ovaries
is also assessed); computed tomography of the chest, abdominal cavity and pelvis (assessment of
pelvic lymph nodes and retroperitoneal space, organic changes in the chest and abdominal
organs); cystoscopy according to indications (for the purpose of diagnosing the germination of the
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tumor process into the bladder); sigmoidoscopy or colonoscopy according to indications (for the
purpose of diagnosing the spread of the tumor process to the colon or rectum); skeletal
scintigraphy (prescribed for suspected bone metastases); positron emission tomography of the
whole body (performed to diagnose the extent of the tumor process or to assess the dynamics of
the effectiveness of special treatment).

GLOBOCAN estimates that in 2020, there were 604,000 new cases and 342,000 deaths
from CC worldwide, of which 80% occurred in low- and middle-income countries, mainly in sub-
Saharan Africa, South-East Asia, and Latin America and the Caribbean [3].

As noted by Torres-Roman J.S. et al. [4], CC remains a major public health problem in low-
and middle-income countries. Due to the high burden of this disease, in 2020 the World Health
Organization (WHO) adopted a global strategy to decrease the number of new CC cases, with the
aim of maintaining an incidence rate below 4 per 100,000 women. Currently, 29 of the 47
countries (and territories) in the Latin American and Caribbean region have implemented
vaccination programs for girls and almost all countries have screening services in place, and while
certain screening programs in the region achieve considerable coverage, the ambitious goals set
by the CC elimination strategy have yet to be achieved. Researchers evaluated the mortality trends
of CC among young women from 16 Latin American and Caribbean countries (and territories) and
predicted mortality rates until 2030. Downward trends were observed in Chile, Colombia, Cuba,
El Salvador, Mexico, Nicaragua, Panama, and Peru for the entire period; whereas Brazil, Argentina,
Chile, and Costa Rica showed initial downward trends from -0.9% to —6.2% followed by significant
upward trends from 2.5 to 4.8% (for the period™~ 2006-2017). In the last 4years of study (2014-
2017), Paraguay and Venezuela had the highest mortality rates, whereas Puerto Rico had the
lowest mortality. By 2030, authors projected that mortality for CC will increase in some countries
that were examined. Colleagues considered CC mortality in young women only because of the lack
of research in the Latin American and Caribbean region, which has focused on CC mortality in
general. They point out that because HPV infection is the most important risk factor for CC,
younger women are likely to have experienced higher rates of HPV infection compared to older
women. The authors also note that CC mortality rates among young women in Latin America and
the Caribbean are higher than in Eastern Europe. While Western and Southern Europe recorded
rates below 2 deaths per 100 000 population in 2017, rates were below 6 deaths per 100 000
population in Northern and Eastern Europe. In conclusion, the researchers emphasize that most
countries in Latin America and the Caribbean experienced a decline in mortality rates between
1997 and 2017. The variations of the mortality rates between countries during the last period of
observation can be largely explained by the timing of implementation of nation-wide screening
campaigns in different time periods and the variation of public health programs within each
country, among others. Despite favorable downward trend, the mortality rate in some Latin
America and the Caribbean countries remains high. HPV vaccination, screening, and early
diagnosis and treatment are necessary to accelerate a rapid decline in CC mortality by 2030.

As noted by Abu-Rustum N.R. et al. [5], an estimated 13,960 new cases of carcinoma of the
uterine cervix (ie, CC) will be diagnosed in the United States in 2023, and an estimated 4,310
people will die of the disease. Overall, CC rates are decreasing in the United States, although
incidence remains high among Hispanic/Latino, Black, and Asian populations. In 2020, the global
new cases of and deaths from CC were estimated to be 604,127 and 341,831, respectively. It is
the fourth most common cancer in individuals assigned female at birth worldwide, with 85% of
cases occurring in developing countries, where CC is a leading cause of cancer death in individuals
assigned female at birth. Squamous cell carcinoma (SCC), adenocarcinoma (AC) or
adenosquamous carcinoma (ASC) are the 3 common histologies of CC. SCC accounts for
approximately 80% of all CCs and AC accounts for approximately 20%. In developed countries, the
substantial decline in incidence and mortality of SCC of the cervix is presumed to be the result of
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effective screening and higher HPV vaccination coverage, although racial, ethnic, and geographic
disparities exist. However, AC and ASC of the cervix have increased over the past 3 decades,
probably because cervical cytologic screening methods are less effective for AC/ASC because the
lesions are located deeper than the ectocervix. The ASC subtype is rare and accounts for
approximately 5% to 6% of all cervical carcinomas. Presently, there is no difference in treatment
between SCC and AC/ASC CC subtypes, although the clinical features and prognosis of disease vary
considerably between these subtypes. Persistent HPV infection is a major factor in the
development of CC. The incidence of CC appears to be related to the prevalence of HPV in the
population. In countries with a high incidence of CC, the prevalence of chronic HPV is
approximately 10% to 20%, whereas in low-incidence countries it is 5% to 10%. Screening methods
using HPV testing may increase detection of adenocarcinoma. Vaccination with HPV vaccines may
also decrease the incidence of both SCC and AC. In 2020, the WHO updated the Female Genital
Tumors classification of CC by subdividing the CC lesions into HPV-associated and HPV-
independent tumors based on new pathologic findings. Among these subtypes, HPV-associated
SCC is the most prevalent, with very rare occurrences of HPV-independent SCC. The HPV-
independent AC subtype has a less favorable prognosis compared with HPV-associated AC. The
NCCN CC Panel acknowledges that although the prior versions of the WHO classification discussed
these tumors based on morphologic features, the integration of the immunohistochemical and
molecular profiles has led to a better classification system, which is now adapted in the 2020 WHO
Classification of Female Genital Tumors for CC.

Screening plays an important role in improving early diagnosis and treatment outcomes
for CC. According to the Guidelines for Early Diagnosis of Cancer by llbawi A. et al. [6], screening
aims to detect unrecognized cancer or its prior lesions in a typically healthy, asymptomatic
population through tests (e.g., HPV test), screenings (e.g., visual inspection of VIA with acetic acid),
or other procedures that can be applied quickly and are widely available to the target population.
In screening, the target population is assessed for unrecognized cancer or precancer, and most
people tested will not be diagnosed with the disease. Screening should be seen as a process and
not as the performance of a specific test, examination, or procedure. The screening process
includes a system of informing and inviting the target population to participate; administering the
screening test; following-up with test results and referral for further testing among those with
abnormal test results; ensuring timely pathologic diagnosis, staging and access to effective
treatment with routine evaluation to improve the process. A screening programme encompasses
the process from invitation to treatment and requires planning, coordination and monitoring and
evaluation.

As pointed out by Pimple S.A., Mishra G.A. et al. [7], CC is highly preventable and can be
easily treated if detected at early stages. However, there is disproportionate high burden of CC
incidence and mortality in low-middle income country settings that lack organized screening and
prevention programs. Robust evidence for prevention and screening of CC is currently available.
However, there are barriers for country specific adoption and implementation. These pose unique
challenges such as organizing prevention and screening services delivery through the current
health infrastructure, access to screening facilities, follow-up management and adequate linkages
for confirmatory diagnosis and subsequent treatment. Overall rates of CC screening and cancer
screening among women remain suboptimal in many low- and middle-income countries.

Brisson M. et al. [8] demonstrate in their work that in May, 2018, WHO issued a global call
to eliminate CC as a public health problem. To inform its global strategy to accelerate CC
elimination, WHO created the CC Elimination Modelling Consortium (CCEMC) to examine the
following key questions: what elimination threshold should be used; what prevention strategies
can lead to elimination; when could elimination be reached for different countries; and how many
cancers could be averted. The current working definition of elimination is an age-standardised CC
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incidence of four or fewer cases per 100 000 women-years. Alternative definitions, such as an
incidence of ten or fewer cases per 100 000 women-years and an 80-90% reduction in incidence,
have also been suggested. The only previous multicountry modelling study of CC elimination
suggests that global elimination is possible through girls-only human papillomavirus (HPV)
vaccination at 80-100% coverage with a perfectly effective 9-valent vaccine and twice-lifetime
HPV-based screening. Herewith less than 30% of low- and middle-income countries have
introduced HPV vaccination compared with more than 85% of high-income countries. Additionally,
only about 20% of women in low- and middle-income countries have ever been screened for CC
compared with more than 60% in high-income countries. Given that models necessarily include
simplifying assumptions, the goal of the consortium is to use multiple models, taking into account
their respective strengths and limitations, to illustrate the robustness of predictions. A systematic
comparative modelling approach was used. To form the CCEMC, WHO selected three models that
met the predefined eligibility criteria: HPV-ADVISE, Harvard, and Policyl-Cervix. The models
projected reductions in CC incidence over time based on standardised HPV vaccination and
cervical screening scenarios determined after consultations at various WHO technical expert,
advisory group, and global stakeholder meetings. Three elimination thresholds were examined (CC
incidence of four or fewer cases per 100 000 women-years, ten or fewer cases per 100 000
women-years, and =85% reduction in incidence). The three CCEMC models (HPV-ADVISE, Harvard,
and Policyl-Cervix) have been used extensively to inform recommendations on cervical screening
and HPV vaccination in Australia, Canada, the UK, the USA, and at a global level [8]. Although
developed independently, the models have common features. First, they are transmission-
dynamic models of HPV infection and the natural history of CC. Second, they include the following
components: sexual behaviour and HPV transmission, natural history of CC, vaccination, and
screening, diagnosis, management, and treatment of cervical lesions and cancer. HPV transmission
and cervical carcinogenesis are modelled for the HPV types in the 9-valent vaccine (HPV types 16,
18, 31, 33, 45, 52, 58) and other high-risk types. The models simulate type-specific HPV
transmission through sexual activity, based on different risk groups and sexual mixing. The models
reproduce the type-specific natural history of CC, from persistent HPV infection to CC via
precancerous cervical lesions (cervical intraepithelial neoplasia grade 1 to 3). All models assume
that HPV vaccines are prophylactic and capture post-vaccination herd effects. They can also
simulate complex cervical screening and treatment algorithms at the individual level, by tracking
and simulating each woman's screening history. Finally, all models were calibrated to highly
stratified sexual behaviour and epidemiological data, validated to clinical trials or post-vaccination
data, or both, and reproduce the age-specific CC incidence estimates from the Global Cancer
Observatory (GLOBOCAN) 2018 for all 78 low- and middle-income countries.

A comparative modelling analysis by Brisson M. et al. [8], which includes projections from
three independent transmission-dynamic models, provides consistent results predicting that CC
can be eliminated as a public health problem by the end of the century, based on WHO's proposed
elimination threshold (i.e., CC incidence of four or fewer cases per 100 000 women-years). This
modelling study shows that girls-only HPV vaccination would lead to CC elimination in most low-
and middle-income countries, if high coverage is reached (>90% coverage) and the vaccine
provides long-term protection. However, countries with the highest CC incidence at present (>25
cases per 100 000 women-years), more than 90% of which are in sub-Saharan Africa, would not
reach elimination by vaccination alone. To achieve CC elimination in all 78 low- and middle-income
countries, these models predict that scale-up of both girls-only HPV vaccination and twice-lifetime
screening is necessary, with 90% HPV vaccination coverage, 90% screening uptake, and long-term
protection against HPV types 16, 18, 31, 33, 45, 52, and 58. If this global elimination strategy,
which includes a combination of intensive scaling up of HPV vaccination and cervical screening, is
implemented, the results suggest that CC elimination can be achieved in all countries by 2100. In
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doing so, CCincidence would be reduced by 97% and more than 74 million cases would be averted
over the next century.

An interesting and important study was conducted by Simms K.T. et al. [9], who in their
work modeled the global situation with CC for future decades depending on the coverage of the
population with HPV vaccination and screening. In this study, the authors aimed to quantify the
potential cumulative effect of scaled up global vaccination and screening coverage on the number
of CC cases averted over the 50 years from 2020 to 2069, and to predict outcomes beyond 2070
to identify the earliest years by which CC rates could drop below two absolute levels that could be
considered as possible elimination thresholds-the rare cancer threshold (six new cases per 100
000 women per year, which has been observed in only a few countries), and a lower threshold of
four new cases per 100 000 women per year. In this statistical trend study and modeling, our
colleagues conducted did a statistical analysis of existing trends in CC worldwide using high-quality
cancer registry data included in the Cancer Incidence in Five Continents series published by the
International Agency for Research on Cancer. Next, the authors used the comprehensive and
extensively validated simulation platform, Policyl-Cervix, to do a dynamic multicohort modelled
analysis of the impact of potential scale-up scenarios for CC prevention, in order to predict the
future incidence rates and burden of CC. Data are presented globally, by Human Development
Index (HDI) category, and at the individual country level. As a result of the study, the following
conclusions were drawn. In the absence of further intervention, there would be 44.4 million CC
cases diagnosed globally over the period 2020-2069, with almost two-thirds of cases occurring in
low-HDI or medium-HDI countries. Rapid vaccination scale-up to 80-100% coverage globally by
2020 with a broad-spectrum HPV vaccine could avert 6.7-7.7 million cases in this period, but more
than half of these cases will be averted after 2060. Implementation of HPV-based screening twice
per lifetime at age 35 years and 45 years in all low- or middle-income countries with 70% coverage
globally will bring forward the effects of prevention and avert a total of 12.5-13.4 million cases in
the next 50 years. Rapid scale-up of combined high-coverage screening and vaccination from 2020
onwards would result in average annual CC incidence declining to less than six new cases per 100
000 individuals by 2045-2049 for very-high-HDI countries, 2055-2059 for high-HDI countries,
2065-2069 for medium-HDI countries, and 2085-2089 for low-HDI countries, and to less than four
cases per 100.000 by 2055-2059 for very-high-HDI countries, 2065-2069 for high-HDI countries,
2070-2079 for medium-HDI countries, and 2090-2100 or beyond for low-HDI countries. However,
rates of less than four new cases per 100 000 would not be achieved in all individual low-HDI
countries by the end of the century. If delivery of vaccination and screening is more gradually
scaled up over the period 2020-2050 (eg, 20-45% vaccination coverage and 25-70% once-per-
lifetime screening coverage by 2030, increasing to 40-90% vaccination coverage and 90% once-
per-lifetime screening coverage by 2050, when considered as average coverage rates across HDI
categories), end of the century incidence rates will be reduced by a lesser amount. In this scenario,
average CC incidence rates will decline to 0.8 cases per 100 000 for very-high-HDI countries, 1.3
per 100 000 for high-HDI countries, 4.4 per 100 000 for medium-HDI countries, and 14 per 100
000 for low-HDI countries, by the end of the century. At the same time, the researchers emphasize
that more than 44 million women will be diagnosed with CC in the next 50 years if primary and
secondary prevention programmes are not implemented in low- or middle-income countries. If
high coverage vaccination can be implemented quickly, a substantial effect on the burden of
disease will be seen after three to four decades, but nearer-term impact will require delivery of
cervical screening to older cohorts who will not benefit from HPV vaccination. Widespread
coverage of both HPV vaccination and cervical screening from 2020 onwards has the potential to
avert up to 12.5-13.4 million CC cases by 2069, and could achieve average CC incidence of around
four per 100 000 women per year or less, for all country HDI categories, by the end of the century.

In our country, according to Decree of the Government of the Republic of Kazakhstan dated

174



«Modern Scientific Method» (June 12-13, 2025). Vienna, Austria I

February 20, 2024 No. 102 [10], the list of diseases against which mandatory preventive
vaccinations are carried out as part of the guaranteed volume of medical care at the expense of
the republican budget includes routine preventive vaccinations against diseases caused by HPV
(Annex 1). According to Annex 2 of this Resolution, girls aged 11 and 11.5 years will be vaccinated.

Now, as for this pathology in our republic. CC in the structure of all malignant tumors of
both sexes of the population in 2022 took 6th place with a share of 5.51% (2021 - 4th place,
5.54%), in women - stable 2nd place - 9.7% (9.7%) [11].

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

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

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

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

Below the national average mortality rate was registered in the Kyzylorda region - 1.7 (3.5)
- the best result; North Kazakhstan - 2.0 (2.6), Aktobe - 2.2 (3.0), Turkestan - 2.3 (2.2), Mangystau
- 2.8 (3.0), cities of Astana, Shymkent —and Abay region - 2.9 per 100 thousand population [11].

In 12 regions, a 100% level of morphological verification of the diagnosis is ensured. The
lowest or worst indicator for the third year in a row was recorded in the Kyzylorda region - 94.3%.
Below the national average, this figure was noted in Akmola - 98.8%, Atyrau - 98.9%, Kostanay -
98.9%, Mangistau - 97.6%, Pavlodar - 96.6% regions and Almaty city - 98.5 %.

In a number of regions, the frequency of diagnosis of stage |-l CC was lower than the
national average (88.1%) - in Akmola - 76.2% - the worst result in the country, in Karaganda -
77.2%, Pavlodar - 81.3%, Zhetysu - 82.9%, Abay - 83.8%, Kostanay - 84.3%, Aktobe - 85.5%, West
Kazakhstan - 85.7% regions. In the Atyrau region there is a 100% result.

The proportion of stage IV CC is higher than the republican average (2.7%) in the following
regions: the worst result is in the Zhetysu region - 6.1%; next come: Karaganda - 5.1% (2021 -
5.6%), Akmola - 4.8% (2.3%), Kostanay - 4.5% (4.4%), North Kazakhstan - 3.9% (7.4%), Shymkent
city - 3.8% (5.9%), Almaty - 3.7% (5.1%), Almaty city - 3.6% (1.8%), Zhambyl - 2.9% (0.0) regions.
No advanced forms were registered in 3 regions. The lowest neglect is in the East Kazakhstan
region - 1.0% (0.7%).

Indicators of late diagnosis of this pathology, as visually accessible localization (llI-1V stages)
are higher than the national average - 11.9% (15.4% in 2021) were noted in the Akmola region -
23.8% (2021 - 26.4 %) - worst result; Karaganda - 22.8% (35.2%), Pavlodar - 18.8% (20.8%), Zhetysu
-17.1% (24.2%), Abay - 16.2% (12.8% ), Kostanay - 14.6% (15.6%), Aktobe - 14.5% (9.6%), West
Kazakhstan - 14.3% (32.4%) regions. The least neglect is in the Mangistau region - 6.0% (20.8%).

Across the country, the five-year survival rate of patients with CC registered in 2018 was
59.9% in 2022, with a decrease from the level of 2021 (67.5% for those registered in 2017), and
with a significant range in by region, from the maximum — 72.9% (2021 — 70.7%) in the North
Kazakhstan region, to the minimum — 34.9% (64.4%) in the Atyrau region [11].

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

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

Screening steps:

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

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

3) The final one is obtaining the results of cytology, informing the woman and developing
further management tactics, fill out accounting and reporting statistical documentation.
Responsible for the final stage of screening is the obstetrician-gynecologist of primary health care
[12].

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

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

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

There are certain features when taking material for oncocytology: firstly, the examined
woman should be informed about the exclusion of sexual intercourse, vaginal manipulations,
including douching, baths, tampons, etc. 2 days prior to sampling. Taking material for cytological
examination is carried out by the midwife of the examination room of the department of medical
examinations of the primary health care organization: the traditional method (2 glasses - with
obligatory fixation in 96% alcohol, it is preferable to use glass slides with a polished edge, which
are easily marked) or the liquid cytology method (one container with stabilizing liquid ); the code
or surname of the patient, identical to the code and surname in the form for sending material for
cytological examination, should be clearly marked on the glasses or container [12].

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

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

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

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

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

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

During cytological screening in 2022, 392 cases of CC were identified (319 in 2021). The
detection rate increased from 0.42 to 0.51 per 1000 women examined [11].

High detection of CC during screening is ensured in Aktobe, Almaty, Atyrau (1.59 is the best
result), East Kazakhstan, Kyzylorda, Pavlodar, North Kazakhstan, Turkestan regions and Shymkent
city.

The detection rate in these regions ranges from 0.55 to 1.59 per 1000 women examined.
Compared to 2021, there is an increase in detection in 10 regions, with the exception of Akmola,
Aktobe, Zhambyl, Kostanay, Mangistau, North Kazakhstan regions and Shymkent city. The worst
result in Astana city is 0.15 per 1000 women examined.

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

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

Localized processes (stages I-Il) were identified in 99.2% of all cases of detected cancer
(96.5% in 2021). In the Akmola and Karaganda regions, cases of SS were identified not only in the
localized, but also in the widespread stages of the process. A total of 3 cases of SS were identified
in stage lll and not a single case in stage IV (in 2021 - 11 and 0, respectively) [11].

In conclusion, it can be stated that CC occupies one of the leading places among all existing
nosological forms of malignant tumors. At the same time, despite the small percentage of patients
detected at stages Il and IV of the disease, as a visually accessible localization, taking into account
a number of factors, early diagnostic indicators do not allow oncologists and gynecologists to
“sleep peacefully.” Variability, nonspecificity and veiledness of symptoms, its similarity with
various non-tumor processes, leads to neglect of the tumor process. All this requires both
oncologists and, first of all, primary health care workers and, of course, gynecologists to increase
the level of oncological alertness, inform the population about early symptoms that may indicate
this pathology or the onset of proliferative changes and carrying out high-tech diagnostic
measures and, as a result, timely treatment. Patients at risk with precancerous diseases should
undergo routine examination within the prescribed time frame. The development of screening
technologies and methods of primary prevention in the form of vaccination of adolescent girls
against HPV allows us to hope for a reduction in the incidence of this disease in the female
population.
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srokov ih provedenija i grupp naselenija, podlezhashhih profilakticheskim privivkam» (In Russ.).

11 Kaidarova D.R., Shatkovskaya O.V., Ongarbayev B.T., Seisenbayeva G.T,
Azhmagambetova A.E., Zhylkaidarova A.Zh., Lavrentieva |.K., Sagi M.S. Indicators of the oncology
service of the Republic of Kazakhstan, 2022: statistical and analytical materials — Almaty, 2023. —
430 p.

12 https://onco.kz/wp-content/uploads/2020/03/Rukovodstvo-po-skriningu-RSHM.pdf
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OCOBEHHOCTUN TEHEHNA CAXAPHOIO
OVABETAY OETEV AOWKO/IBHOIO
BO3PACTA: PETPOCMEKTUBHbIV AHA/IN3

Kenbaesa lN'ymkaHap MyxTapKbi3bl

pe3naeHT neanatp, HeKommepyeckoe akLMoHepHOe 0bLecTBO «KazaxcKkuit
HaLMOHANbHbIA MeANUMHCKMIA YHUBEPCUTET MMeHn C.[: AcheHansposa»
KopraHoBa Kamunna TopaKynKbi3bl

pe3naeHT neanatp, HeKommepyeckoe akLMoHepHoe 0becTBo «KasaxcKkui
HaLMOHANbHbIM MeANUMHCKMIA YHMBEPCUTET MMeHn C.[: AcbeHanapoBa»
Hekcembait banfbiH

pe3naeHT neanatp, HeKommepyeckoe akLMoHepHOe 0becTBO «KazaxcKuit
HaLMOHANbHbIA MeANUMHCKMIA YHMBEPCUTET MMeHn C.[: AcheHansposa»
Hbinkbib6an HKaHcan

pe3naeHT neanatp, HeKommepyeckoe akLMoHepHOe 0bLecTBO «KasaxcKkuit
HaLMOHANbHbIM MeANUMHCKMIA YHMBePCUTET MMeHn C.[: AcheHanapoBa»
Bbnaw AingaHa TacTemipKbi3bl

pe3naeHT neanatp, HeKommepyeckoe akLMoHepHoe 0becTBo «KasaxcKkui
HaLMOHANbHbIM MeANUMHCKMIA yHMBEPCUTET MMeHn C.[: AcheHanapoBa»
LLlaknposa AingaHa CamaTtKbi3bl

pe3naeHT neanatp, HeKommepyeckoe akLMoHepHOe 0becTBO «KazaxcKuit
HaLMOHANbHbIA MeANUMHCKMIA YHUBEPCUTET MMeHn C.[: AcheHansposa»
Abnaxalt Akepke KaHaTKpbI3bl

pe3naeHT-neanatp, MexayHapoaHbl Ka3axXCKO-TYPeLKMn YHUBEPCUTET MMEHUN XOAXKMN-
Axmepna fAlccasu

BeeneHue 1 Lenb uccnenoBaHms

CaxapHblt amabet 1 Tuna y JeTeld AOWKOAbHOrO BO3pacTa fABASETCA Cepbe3Hou
9HAOKPUHHOWM naTonoruen, Tpebytollen cBOeBPeMEeHHON AMAarHOCTUKM U TLLATE/IbHOTO KOHTPO/IA.
B paHHOM BO3pacTHOM nMepuode 3abosieBaHWe XapaKTepu3yeTCs BbICOKOM 1abUabHOCTbIO
YINeBOAHOro obmMeHa, 4YTO 3aTPYAHAET yhnpasB/ieHue Tepanuer W MNoBblWaeT PUCK Pas3BUTUA
OCJIOKHEHUN.

Mpobaema 0CNOKHAETCA TEM, YTO ATV MNAZLLIEro BO3pacTa He CNocObHbl CAMOCTOATE/IbHO
OMMCbIBaTb CBOE COCTOAHME, B CBA3M C YEM AMATHOCTMKA MOXKET BbITb 3aM034a101M, 0COHBEHHO MpU
aTUMNMYHBIX CMMNTOMax. YacTble KonebaHuA TAMKEMWUW, BKAKOYAA KaK TMMNOMMKEMWUKU, TaK U
rMNepriMKemMmm, Co3atoT yrpo3y A/ PasBUTUA OCTPbIX COCTOAHMI M GOPMUMPOBAHMA PAHHMUX
XPOHUYECKMUX OCNIOKHEHNIN. Kpome TOro, YyCTOMUYMBLIN NTIMKEMUUYECKMIA KOHTPOb B 3HAYUTELHON
CTEMNeHW 3aBUCUT OT COBNOAEHMA MHCYIMHOBOTO PEXKMMA U MUTAHMA, YTO B CIy4ae C MaleHbKMMM
[EeTbMM NMOMHOCTbIO NIOXKMUTCA Ha poauTenel, Yba HeJoCTaTouHaA OCBEAOM/IEHHOCTb M BbICOKasnA
Harpy3ka MoryT NpMBOANTL K CUCTEMATUYECKMM OWMBKam B ynpaBaeHUm 3aboseBaHNEM.

[JONONHUTENbHBIM OTArYalOLLMM GAaKTOPOM BbICTYMNaEeT TOT GaKT, YTO MMEHHO B AOLIKO/bHOM
BO3pACTe 3aK/1aAblBatOTCA OCHOBbLI MULLEBOrO MOBEAEHMWA, PACMNOPAAKA AHA M SMOLMOHANbHOIO
BocnpuaTnsa 6onesHn. HeBO3MOMKHOCTb pebEHKa MONHOLEHHO Y4acTBOBATb B COOCTBEHHOM
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Tepanuu TpebyeT OT MeAMUMHCKOM CUCTEMbl KOMMNEKCHOrO MOAX0o4a: MOMMMO KOHTPOAA 3a
dU3NYECKMM COCTOAHNEM, HEOBXOAMMbI 0OPa30BaTEIbHbIE M NMCUXONOTMYECKME BMELLIATENbCTBA,
OPUEHTUPOBAHHbIE Ha CEMbIO.

B ycnosuax pocta 3abonesaemoctn amvabetom 1 Tuna cpedu AeTen U TEHAEHUMW K ero
nebioty B Oonee paHHem BO3pacTe CTAaHOBMTCA OCOOEHHO BaKHbIM BblAB/eHME GaKTOPOB,
BAMAIOWMX Ha TeyeHMe 00Ne3HM, a TakKe pa3paboTka NepcoHaNM3MPOBAHHbIX CTPaATErni
HabaogeHna W nedyeruda. MccnegoBaHwe, HanpaBleHHOE HA  aHANM3  KAMHWMYECKUX MU
NnoBeZeHYECKMX aCNeKTOB TeueHua anabeTta y aetel 3—6 feT, NO3BONAET HE TO/IbKO TOYHEE MOHATH
0CcobeHHOCTM MnaToreHesa B 3TOM rpynne, HO M BbICTPOUTb MPAKTUYECKME pekomMeHAauuu Ans
CHUMKEHMA PUCKA OCNIOKHEHWA.

Llenb mnccnenoBaHMa — aHanM3 0CODEHHOCTeM TeyeHWs caxapHoro auabeta y aeten
[OWKObHOTO BO3PacTa, BbiABAeHME GaKTOPOB PMCKA M ONTUMM3ALMA NOAXOAO0B K SIeHYEHNIO.

MaTepuanbl U1 meToabl B nccnenoBaHue ObiaM BKAOYEHbl AaHHble 135 geTelt AOWKOALHOMO
Bo3pacTa (oT 3 40 6 NeT), HaxoAMBLIMXCA Mo HabaoaeHMemM B 3HAOKPUMHOIOTMYECKUX
OTAENEHNAX CNEeLMaNn3npPoBaHHbIX MeaMLNHCKMX yupexkaeHuin B nepuoa ¢ 2020 no 2023 roga,
NccnenosaHne MMeNo peTpOCMeKTUBHbBIN XapaKTep M OCHOBbLIBA/IOCh HA aHaNM3e MeaMLMHCKOM
NOKYMEHTALMKN, BKAOYAA amMbynaTOpHble KapTbl, BbIMMCKM M3 CTALMOHAPOB M pe3yabTaTbl
nabopaTopHbIX UCCAeA0BaAHMN.

N3y4yanunch cneaytolinme napameTpsbi:

e BO3pACT BblfBNEHMA 3a601€BaAHMSA;

e K/JAMHMYECKME NPOABAEHMA Ha MOMEHT MOCTAaHOBKM ANArHO33;

e MOKasaTenu rMuKemmm n ypoBeHb rMMKMPOoBaHHOro remornobuHa (HbAlc);

e 4acToTa OCTPbIX MeTaboNMYECKMX COCTOAHWUA  (TUNOTAMKEMUMK,  TUMNEPTANKEMUM,
KeToauuaos);

e Hanunume AnabeTMYecKMX OCNOXKHEHNI (peTMHONaTKA, HelponaTtuns);

e CeMelHbli aHamHe3 Mo ayTOMMMYHHbIM 3a60/1€BaHUAM,;

e Ha/MuMe nepeHecéHHbIX MHbeKumin no aebtota AnabeTa;

e MPUBEPKEHHOCTb K Tepanuu, BKAKOYAA PerynapHoCTb MHCYNMHOTepanuu, cobntoaeHue
pPeXMma NUTAHMA U MOHUTOPUHTA.

[na cTaTucTnyeckon obpaboTKM MCNONb30BaIMCh METObl ONMUCATEeIbHOM CTaTUCTUKM (cpeaHue
3HaYeHWA, CTaHAAPTHbIE OTKJAOHEHUA, MPOLEHTbI) U KOPPENALUMOHHbIM aHann3 (OLeHKa CBA3U
MEeXAy OTAe/IbHbIMW NapaMeTPaMmn 1 PasBUTUEM OC/TOXKHEHNN).

KpuTepuu BrAOMEHMA B UCCnenoBaHMe:

e BO3pacT pebéHKa 0T 3 40 6 NeT Ha MOMEHT NMOCTaHOBKM INArHoO3a;

e Ha/MyMe NoATBEPXAEHHOrO AMarHosa caxapHoro amabeta 1 TMna, yCTaHOBAEHHOrO Ha
OCHOBAHMU KIMHNYECKOM KapTUHbI 1 1aB0oPaTOPHbIX AaHHbIX (TMNepriMkemus, yposeHs C-
nenTuaa, Hasmdme ayToaHTUTeN);

e HabnoaeHue B NPOdUIbHOM SHAOKPUHONOTMUYECKOM YUPEKAEHUM HE MeHee 12 mecsLes;

e Ha/MyMe NOSIHON MEeAMUMHCKOM AOKYMEHTALUMM, BKAOYAA AaHHbIE O Tepanim n AMHaMUKe
nokasaTenemn.

KpuUTepuun UCKNtoYeHus:

e BO3pacT maague 3 feT uam ctaplle 6 1eT Ha MOMEHT NOCTAHOBKM AMArHO3a;

e nabeT BTOPOro TWMNa, MOHOTreHHble dopmbl AnabeTa WAM Apyrve 3SHAOKPUHHbIE
HapyLleHWns;

e OTCYTCTBME AOCTATOYHOM KAMHMYECKON MHDOPMALIMK ANA aHANU3a;

e CAyY4aMm C TAXKENOM COnyTCTBylOWEN natonormen (B T.4. OHKONOrMYECKOW WU
HeBPO/I0rMYeckoi), cnocobHOM NOBAMATb Ha Te4YeHNEe OCHOBHOTO 3aboneBaHus;
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e OTKa3 poauTener OT y4yaCTMA B WCCAefOBaHMM (B Cayyasx, Korda Tpeboanocb
[0MNONHUTENIbHOE MHGOPMMPOBAHHOE Ccoraacue nNpu cbope AaHHbIX).
PeTpocneKTUBHbIN XapakTep paboTbl MO3BOJIMA OXBATUTb 3HAYUTENbHbLIN 0OBEM MHPOPMALINK O
AMHAaMMKe COCTOSHMA MaUMEHTOB, ONpeAennTb KAtOYEBbIE MATTEPHbI TeyeHua 3aboneBaHuA u
daKTopbl, BAMAIOLLME HA TepaneBTUYECKMIA NPOrHo3. dTUYECKME acneKTbl UCCAeA0BaHUA Oblau
cobtoieHbl, NepPCoOHasIbHbIE AaHHbIE NALMEHTOB 06E3/IMYEHbI.

Pe3ynbTaThl
1. Bo3pacm nocmaHosku duaeHo3a u ocobeHHocmu debroma.
CaxapHblin AnabeT 1 TMNa Yalle BCEro NpoAsasaca y AeTel B Bo3pacTe 4-5 net. CpeaHui
BO3PaCT NMOCTAHOBKM AMarHosa coctasmn 4,3 + 0,8 roga. Moytn B ABYX TpeTax caydaes (63%)
obpalleHne 3a MeAMUMHCKOM MOMOLLbID MPOUCXOANN0 Y)Ke Ha (OHe BblparKeHHOM
OEKOMMEHCALUMN — KeToaUMA0TUYECKOTrO COCTOSHMA, YTO YKa3blBAaeT Ha HU3KYID CKOPOCTb
BbIABMEHMA 3a00/1eBaHMA Ha paHHeN cTaanun.
2. KnuHu4eckaa kapmuHa u nabopamopHble nokazamenu

Hamnbonee udacTbiMmmn »anobamu, GuUKCMpyembiIMM B aHamHese, Obian noanypua (89%),
noanamncns (85%) m ObicTpad noteps Beca (73%). Y 22% petelt 6ose3Hb HauyMHanacb C
Hecneunuduyeckmx CUMMNTOMOB: BANOCTb, HAPYyWEHWUA CHa, W3MEeHeHMA MoBeAeHMA, 4TO
3aTPY/HANO CBOEBPEMEHHYIO ANATHOCTMKY.
MoKaszatenn rMMKeMmMmM Ha MOMEHT MOCTYNNeHMA AeMOHCTPUPOBAN BblparkeHHble KonebaHus,
npu atom yposeHb HbAlc B cpeaHem cocTaBnan 8,6%, 4TO MNpeBblIAeT PEKOMEHA0BaHHbIe
Lenesble 3HaYeHua (<7,5%). Y 41% naumeHToB OTMEYaAMCb YacTble 3NM304b! TMNOrAMkemmia (o1 2
n 6onee B HeAleNt0), YTO YKa3blBAET HAa HECTAabUNbHOCTb KOMMNEHCALMM.

Tabnuua 1. KnnHuko-nabopaTopHble XapakTePUCTUKM BblibopKK (n = 135)

MNoKkasaTtenb 3HayeHune
CpeaHuin BO3pacT NOCTAaHOBKM AMarHo3a 4,3+0,8roaa
[ebtoT ¢ KeToauyn4030m 63%

HbAlc, cpeaHee 3HavYeHMe 8,6%

YacTble runornmkemmmn (>2 B Hegento) 41%
PacnpocTpaHEHHOCTb NOANYpPUM 89%
PacnpocTpaHEHHOCTb NOAMAUNCUN 85%

[loTepa Mmaccobl Tesla Ha MOMEHT NMOCTAaHOBKM 73%
Hecneupduueckme cumntombl 22%

3. Pazsumue ocnoxcHeHul

XPOHWYECKME OCNOXKHEHMA AMabeTa AMarHoCTMpoBanuch y 18% aeTei y:ke B TeYeHue MnepBbix
NByx neT HabnoaeHus. Hanbonee yacto BCTpedyanacb HayanbHasa ctaaua petuHonaTtum (11%),
HECKO/MIbKO pexe — TnpusHakm nepudepunyeckon Henponatum (7%). OCnoKHEHWUA yalle
GUKCMPOBANNCL Yy MALMEHTOB C M3HAYyalbHO BbICOKMM ypoBHemM HbAlc (>9%) u y Tex, KTo
CMCTEMATUYECKM NPOMYCKaN KOHTPO/IbHbIE BU3UTBI.
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4. ®akmopel pucka u cemeliHble ocobeHHocmu

B 35% cnyyaes y pgeTent Obina  3aduMKCMpPOBaHA OTArOWEHHAA HACNeACTBEHHOCTb MO
ayTOMMMYHHbIM 3a60/1eBaHNAM (BKItoYas AMabeT, TupeonauT, uenmakuio). Y 27% netein anabety
npeaLwecTBOBaAN OCTPble BUPYCHbIE UK BakTepuanbHble MHGEKLUUN B TedeHne 1-3 mecaues 40
nebtota. MNoaobHble anM304bl, Kak MNOKasan aHanu3, 4Yalle BCTPevyasiucb Yy AeTel C paHHUM
Hayanom 3aboseBaHms.

Tabnumua 2. ConyTcTBylowme GakTopbl PUCKa U TPYAHOCTU Tepanmm

MNapameTp PacnpocTtpaHéHHOCTb (%)
HacnenctBeHHOCTb MO @ayTOMMMYHHbIM 3aboneBaHMAM 35%
NHbeKkunn B aHamHese a0 maHubecTaummn amabeta 27%
HapylweHne pexxnma MHCYIMHOTepanmuu 41%
Mpobaembl ¢ cobaogeHnem aneTbl 38%
OTcyTCTBUE PETrYNAPHOrO MOHUTOPUHTA IIMKEMUU 29%
CHUKEHHbIM ypoBeHb MHOOPMMPOBAHHOCTH poauTeNen 33%

5. [Mpobremeol npugepreHHOCMU K 1e4eHUto

Kaxaana TpeTba ceMba CTanKMBaNach C TPYAHOCTAMM B cOBAtoAeHUN Tepanun. MNpuydmHbl BKAKOYAAN
HexBaTKy BPEMEHMW, HEPEerynapHoOCTb B BeAEeHWM [AHEBHWKOB CAMOKOHTPOAA, CTpax nepes
TMNOTANKEMMEN, @ TaKyKe OTCyTCTBME 0a30BbiX 3HaHMI O 3aboneBaHuM. T aKkTopPbl NPSAMO
KOppennmpoBaan ¢ 6osee BbICOKMMM 3HaYeHMAMN HbALC 1 4acToTOM OCTPbIX COCTOSHUN.

Ob6cyxaeHue.

Pe3synbTaTbl NPOBEAEHHOrO aHaAM3a NOATBEPKAAOT: TeYeHue caxapHoro amabeta 1 Tmna y
[eTen JOWKO/IbHOrO BO3pacTa HOCKT He MPOCTO HEeCTabW/bHbLIN, @ 3a4acTyto HenpeacKkasyemMbli
XapakTep. B aTom BO3pacTe ypoBeHb MeTaboanyeckon KoMmneHcaumm TpyaHO NoAAepPKMBaTb Ha
LeneBblX 3HAaYEeHMAX, HECMOTPA Ha Ha3Ha4YeHHY MHCynHoTepanuio. CpeaHuin yposeHb HbAlc y
HabAtoJaeMblX MALUMEHTOB 3HAYUTENbHO MNPEBbIWAN PEKOMEHAYEMbIA MOPOr, a KaKabli
YeTBEPTbLIN PEOEHOK PEerynsapHO MCMbITbIBAS OCTPbIE TAMKEMUMYEcKMe KonebaHua. ITO YETKO
YKa3blBaeT Ha BbICOKY YyBCTBUTENbHOCTb OPraHM3ma AO0LWKOAbHMKA K MOrPELHOCTAM B peXume
M [O3MPOBKAX, a TaKKe Ha C/A0XKHOCTb noabopa CXemMbl Tepanuu B YCNOBMAX MOCTOAHHO
MEHAOLLENCA CYTOYHON aKTUBHOCTU U NUTAHMA.

YacTtota gebiota amabeTta B dopme KeToaumaosa (63%) BbibiBaeT ocobyto TpesBory. 3To
O3HayaeT, 4To 3aboseBaHNe HepeaKO PACNO3HAETCA yXKe Ha 3Tane, KorAa PasBMBaOTCA OCTpble
meTabonmyeckme HapyweHuma. OT4aCTM 3TO MOXKHO OOBACHWUTL BO3PACTHbIMM OCOHBEHHOCTAMM
BOCMPUATMA CUMNTOMOB CaMUM PEBEHKOM: OH HE MOXKET OCO3HAHHO Ka/JI0BaTbCA Ha KaXKay UAN
YTOMIAEMOCTb, M NtoDOble MPU3HAKM OCTAtOTCA BHE NONA BHUMAHWA A0 Tex Nop, MOKa He CTaHOBATCA
KPUTUYECKMMU. B 3TUX yCNOBUAX PONb poanUTENEN CTAHOBUTCA ONpeaenatowen, 0A4HaKo TpeTb 13
HWUX 4EMOHCTPUPYET HEAOCTAaTOUHbIN YPOBEHb OCBEAOMNIEHHOCTM O 3aD0NEBaHMUM N €r0 PUCKAX.
3TO — TPEBOXHbIN CUTHAN ANA CUCTEMbBI NPODUNAKTUYECKON NeamaTpuu, rae noka ABHO He
XBaTaeT HanpaB/eHHbIX 0OPa30BaTENbHbIX CTPATEMMN.

MHTepec TaKKe BbI3blBAaeT 3Ha4YMUTENbHAA [0NA CeMeN C HapyWweHWAMWU pPexmnma
MHCYNMHOTepanun n nutanma (41% n 38% COOTBETCTBEHHO). ITW NOKA3aTeNIM FOBOPAT He CTO/IbKO
O HEeCO3HaTeNbHOCTM, CKONbKO O MEPErpyKeHHOCTU poAuTeNer U OTCYTCTBMWU BbICTPOEHHOW
CUCTEMbI MOAAEPKKN. BBEeaeHME COBPEMEHHbIX TEXHOMOMMI (MHCY/IMHOBbLIE MOMMbI, CUCTEMbI
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HEenpPepbIBHOTO MOHUTOPMHIA TIHOKO3bl) MO0 Obl CTaTb PeLlatoWwmMm Warom B CHUKEHUM PUCKa
FMNOTIMKEMMIA N MOBbILLIEHWS KAaYeCTBa KM3HWU, OAHAKO YPOBEHb AOCTYMHOCTM 3TUX PELUEHNIN A0
CUX NMOP OCTAETCA OrpaHMYeHHbIM, 0COBEHHO 3a NpeaenaMmn KpynHbIX FrOpO/0B.

OTAENbHO CTOUT NOAYEPKHY T PO/Ib MHOEKLMI KaK BO3MOXKHOIO TpUrrepa. Y YeTBepTu AeTel
B aHamHe3ze 3aduKcupoBaHbl  3anu3oabl  OPBWM  wmam  BakTepuanbHbix  3aboneBaHui,
npealecTByOWMX AebtoTy AnabeTta. ITO KOPPEANPYET C YrKe CYLECTBYIOLMMU NPEeACTaBAEHNAMM
O BO3MOMHOWM PO/AWM  BWUPYCHOM HArpyskMm B aKTMBAUMM ayTOMMMYHHOro OTBeTa Y
NpeapacnoNoXeHHbIX AeTei. Takke Henb3d WrHOPMPOBATb BbICOKMI MPOLEHT Cay4YyaeB C
OTATOWEHHOM HacneaCTBEHHOCTbIO — 35%, 4TO NoATBEP)KAAET BaKHOCTb cbopa noapobHoro
CeMENHOro aHamHesa npu to6omM NoA03PEHMM Ha IHAOKPUHHYIO NATONOTMIO Y pebEHKa.

O6Hapy»KeHHble paHHWE NPU3HAKKM OCNOXKHeHMI Yy 18% neTel (BKAtOYAA PETUHOMNATUIO U
HeMponaTuio) YKasbiBalOT Ha TO, YTO HebnaronpuATHbIM MeTabonndyecknin npodunb BbICTpo
nepexoauT B OpraHHble MOCNEACTBMA, [aKe Ha CTO/Mb PaHHeM 3Tane. JTO NOAYEPKMBAET
HeobXoAMMOCTb PErynApHOro CKPUHMHIA OCNIOXKHEHWIA yXKe B MepBble robl MOCae NOCTaHOBKM
[MarHo3a — MpaKTMKa, KoTopas A0 CUX MOP He B MOJHOW Mepe peanusyeTca B AeTCKMX
3HAOKPUHONOTMYECKMX CAyKOaxX.

Takum  obpas3om, UccnefoBaHWe  AEMOHCTPUPYET  MHOronpoduabHOCTL  NpPobaemMbl:
HecTabunbHOCTb TeyeHnAa amabeTa B paHHEM BO3pacTe TeCHO MepenneTaeTca C COUMaNbHbIMMK,
NOBeAEHYECKMMM U OPraHM3aUMOHHBIMK TPYAHOCTAMMK. DODEKTMBHOE NedyeHne B 3TOM rpynne
HEBO3MOXHO 6€e3 KOMMAEKCHOro COMPOBOMXAEHMA CEMbW, AOCTYNHbIX 06pa3oBaTesIbHbIX
NporpaMmm 1 BHeAPEHWA COBPEMEHHbIX TEXHONOTMMI, CNOCODHbBIX KOMMNEHCMPOBATb BO3PACTHbIE
OrpaHWYeHnA naumeHTa. BbiBOA OYeBMAEH: MEAULMHCKME  YCUAMA  OOMKHbI - OblTb
NepeopueHTMPOBaHbl C YUCTO KAMHMYECKOM AMArHOCTMKM Ha CUCTeMY MOALEPNKKM W
NPODUNAKTUKM, HaNPaBNEHHYO Ha BCHO CEMbIO.

3akstoveHve

CaxapHbli aomaber y JeTel AOWKONBHOrO BO3PACTa XapaKTepWU3yeTcAa BblparKeHHOM
NabUNbHOCTbIO TIMKEMWUK, BBICOKMM PUCKOM OCTPbIX M XPOHWYECKWUX OCNOXKHEHWW, a TaKkKe
3aBMCMMOCTbIO OT y4acTusa poamTenein B ynpasneHnn 3abonesaHnem. [na yaydweHMA KayecTsa
NedeHns TpebyeTcs  MYAbTUAMCUMNAMHAPHbLIA  MOAXOA, BKAOYAOWMIA 0bydYeHne cemen,
MCMNOMb30BaHNE COBPEMEHHbIX TEXHONOTMIA KOHTPOAS TUKEMMM (MHCYZIMHOBBLIE MOMIMbI, CUCTEMbI
MOHMUTOPUMHIA) U yyYlleHWe AOCTYNHOCTU Cneumaan3npoBaHHOM NomoLLyM. BHeapeHMe nporpamm
No oby4yeHWUo PoOAUTENEN U MOBBLILIEHUIO MX KOMNETEHUWI B ynpaBieHun anabetom y aeten
MOXEeT CNocobHCTBOBATL CHUMKEHMIO HACTOTbl OCIOKHEHWIA U YAYHLLIEHWNIO NCXOA0B eveHUA.

KntoueBble CNOBa: caxapHbi AnabeT, AeTK AOLWKO/IbHOIrO BO3pacTa, 0COOEHHOCTN TeYeH s,
OC/IOMKHEHUA, MHCYIMHOTEepanms.
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