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Annomayuna. B cmamve paccmampusaiomcs 60npocvl pazeumusi 2acmpOoHOMUYECKO20
MYypusMa Kax 00H020 U3 B8ANCHLIX HANPABIEHUL MeXCOYHaApOoOH020 mypusma. Packpvleaemcs pons
2ACMPOHOMUYECKO20 MYPUSMA 8 hOPMUPOBAHUY OpeHOa MmeppUmopui.

Knroueswie cnosa: cacmponomuueckuii mypusm, 6peHo, meppumopus, HayuOHAIbHAS KYXH3,
KYIbmMypa nUmaHus.

l'actpoHOMUYECKHII TypU3M — HOBOE HAIpPaBJICHHWE PA3BUTHUS MHUPOBOTO TypH3Ma, KOTOPOE
MOXXET SBISTHCS OJHUM U3 BO3MOXKHBIX HaIlPABJIIEHUN COXpAHEHUS U Pa3BUTUS SKOHOMHKHU
TPaJMLIMOHHOTO XO3SUCTBA, KYyJbTYpHOrO Hacienaus U (PaKTopoM yCTOWYMBOIO Pa3BUTHUS
Tepputopuii [1].

Llenb racTpOHOMHUYECKUX TYPOB — MO3HAKOMHTHCS C OCOOCHHOCTSIMU KYXHH TOW WJIM MHOMN
ctpanbl. [Ipu 3TOM BakHO y3HaThb OCOOEHHOCTH MECTHOM peLeNTyphl, KOTOpas BeKaMu BOupasa B
cebsa TpaguuMM W OObIYad MECTHBIX OJKUTENEW, HX KyJIbTYpy NPUTOTOBJICHUS IHIIH.
l'actpoHOMUYECKOE MyTEUIECTBUE HA3BIBAIOT «IAJIUTPOM, C MOMOIIBI0 KOTOPOM TYpPHCT MOXET
HapHCOBaTh CBOE IMPEACTaBICHUE O TOM WM MHOM cTpaHe. Efqa mpuoTKpbIBaeT TalfHy ayxa Hapoja,
MOMOTaET MOHSTh €ro MEHTATUTET [2].

TypomepaTopsl Bce yaiie OTMEUaroT, YTO JIFOAW BBHIOMPAIOT MeCTa JIs OTJbIXa HE MO YHUCIY
IUDKeH WIM  TaMsITHUKOB HUCTOPUHM, a, B TOM 4YHCJE, OLEHUBAs TacTPOHOMHUYECKYIO
MIPUBJICKATENFHOCTh CTpaHbl. [lomynspHBIMH CTpaHaMH JAaHHOTO HaIpaBJICHUS TPAIUIIUMOHHO
SBJISIOTCSI €BPOIEHCKUE TOCyAapCTBa U a3UaTCKUe CTpaHbl, Takue kak Muausa, Tamnann, Snonwus,
Kuraii. T'actpoHOMUYECKHII Typ Kak ycliyra — 3TO HEYTO OOJjbllIee, YeM IPOCTO MyTEIIeCTBHE,
MIOCKOJIbKY OH SIBJIIETCS. XOPOIIO MPOAYMAHHBIM KOMILIEKCOM MEPOIPHUITHH IJs JerycTanuu 2
TPaJAULIMOHHBIX B OIPENEICHHON MECTHOCTH OINI0J, a TakKe OTICNbHBIX HMHIPEIUCHTOB, HE
BCTpEUalouXcst OOJbIIIe HUTJIE B MUPE, UMEIOIINX 0COOBIH BKyc. ['acTpoHOMUYECKHE Typbl OOBIYHO
paccuuTanbl Ha 68 mHeil. [IpudyeM B Typ MoOKeT ObITh BKIIOYEHO HE TOJILKO MOCEIIEHUE JTyUIITNX
PECTOPAHOB, HO W yYacTHE B TEXHOJOTHMH MPUTOTOBIECHUS OO, TPAIUIMOHHOM IpA3THUKE C
KYJBTYPHOU IPOrpPaMMOM, SIKCKYPCUH HA IPEANPUATHS, a TAKKE MOCEIICHHE KYJTUHAPHBIX U BUHHBIX
KypcoB. Jl11s1 opranu3anuy racTpOHOMHYECKOT0 Typa CIEAYIOT MPaBUIbHO TOCTABUT 1IEJIN U 33]Ja4H,
OTIPEACTUTh PECypChl U BO3MOXKHOCTH TOW WM WHOHM TeppuTopuu. OT 3TOro OyAeT MEHSAThCS
KOHIENIUS pa3padOTaHHOTO Typa, OOBEKTHI MOKa3za U (opMa pabOTHI C TypUCTAMU HAa MapuIpyTe.
Bo-nepBbiX, MHTEpEC OpPraHU3aTOPOB U TYPUCTOB BBI3BIBAET 3aJaHHAs TEPPUTOPHUS, HA KOTOPOM
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HMMEETCs IUILEBOE ChIphE AJISl FTaCTPOHOMHUYECKOIO Typa. Bo-BTOpBIX, BHUMaHUE TYPUCTOB MOXKET
NpUBJIEYb MepepaboTKa 3TOTO CBHIPhS, T.€. TEXHOJOTMH, NMPHUMEHSIONIMECS Ha MPEINPUATHSAX T10
MPOU3BOJICTBY KOHEYHOTO TMPOJYyKTa. B-TpeTbux, HE00XOAWMO OpraHM30BaTh JETYCTAIUIO
MOJlyYEeHHOTO TPOJYKTa, KOTOpas SBISAETCS OJHOW W3 CaMbIX MOMYJSIpHBIX (opM paboThl ¢
9KCKypCaHTaMHU. B-ueTBepThIX, XKeJlaTeNbHO HATUUNE TOUYKU MPOJAXKH Uil IPUOOPETEHUS JaHHOIO
MPOJYKTA JUIsl IMYHOTO YNOTpeOIeHNs U B KaUyeCcTBE cyBeHupa [3].

Onnoit u3 ¢opm pabOTHI SBISETCS My3€dl NpH NPEANPHITAN WIA OTACITBHO CTOSIIHNA
My3€eHHBIH KOMIUIEKC, paCCKa3bIBAIOLINI 00 HCTOPUU U3TOTOBJIEHUS IIPOJIyKTa, COBEPILIEHCTBOBAHUU
TEXHOJIOTUH cOopa 1 nepepadoTKu ChIpbs. [LmocoM sBIsIeTCsl HATMYKE TUIOMIAIKU C BO3MOXKHOCTBIO
MPOBEICHUSI MACTEP-KJIACCOB, ACTYCTAMHA M TEMAaTUYECKUX MNPA3JHUKOB. Tak Kak JaHHBIA BH]
Typu3Ma UMeeT OOLIUe YePThl C APYTMMH BUJIAMH, TACTPOHOMHUYECKUN TYPHU3M MOKET ObITh YaCThIO
KOMIUIEKCHOTO Typa WJM K€ 0071aJaTh HEKOTOPBIMM IMpPHU3HAKaMU JPYTUX BUIOB TypHU3Ma, IO
KOTOPBIM MOKHO IPOBECTU KJIaCCU(UKALNIO: — CETbCKUMN («3€EeHbIN) TaCTPOHOMUYECKHUI TYypU3M;
— 71e70BOM  (TOpOJACKOM) TacTpOHOMHUYECKHMH Typu3M; — COOBITMHHBIN ((ecTHBaNbHbIN)
racCTpPOHOMUYECKHI TYpU3M; — KyJIbTYPHO-TIO3HABATEIbHBIA FraCTPOHOMUYECKUH Typu3M. CenbCKuit
racCTPOHOMUYECKUI TypU3M HANpsSMYIO CBSI3aH C arpoTypu3MoM. Bo Bpemsi Takux TypoB JIIOaU
HaXOJSTCSl B €CTECTBEHHOM MPHPOAHOIN cpese, MO3HAIT CEIbCKYIO0 KYJIbTypy M OBIT, CTaparoTcs
M30JIMPOBATBCS OT COBPEMEHHOTO MHpa M CTPEMSTCS JKUTh, KaK HX TMPEAKH: 3aHUMAIOTCS
coOMpaTenbCTBOM, JKUBYT 0€3 0coObIX yAOOCTB, TOMOTralT (QepmepaM 3aHUMATHCA
CEJIbCKOXO3SIIICTBEHHBIMU paboTaMH M YIOTPEOIISIIOT B MUILY SKOJIOTMYECKU YUCThIE TPOAYKTH. Bo
BpeMsi JIETIOBBIX MOE3J0K MocemarnTcs (adpuku, Lexa Ha 3aBOAAX, 3HAMEHHUTbHIE NPEATPUSTHS
MUTAaHUS U «PECTOPAHHbIE LENN», MPOBOJATCS MPE3EHTAlMM HOBBIX OpeHI0B U Oioj, Macrep-
kJacchl. COOBITHIHBIN W (peCTUBANIbHBIN TACTPOHOMUYECKUN TYp UMEET CBOEH IENIbIO MTOCEIEHNE
KOHKPETHOI'O COOBITUSI WJIM TaCTPOHOMUYECKOTO (pecTUBaIIsA, KOTOPbIE MEPHUOAUUYECKH MPOBOAATCS
[0 BCEMY MHUPY M UMEIOT OIPOMHYIO MONyJsipHOCTh. Hanmpumep, ceHTA0ps — BpeMsi Y CTPHUYHOTO
¢dectuBansa B Upnanguu u Oxkrobepdecra B MronxeHe. B uroie TpaguiinoHHO TPOXOAUT TIPA3THUK
Hcranckor HanmoHanbHOU enpl Can-Oepmun u bouToH — QecTuBansy TyHna B Utamuu, a B HosOpe
Bo ®panmuu — boxxone HyBo — mpa3gHuk Moiiomoro BUHA W (eCTHBaIb OCNbIX Tprodesei B
CanMunnaro. IloHsTHE «KYJIBTYpHO-IIO3HABATEIbHBIA TAaCTPOHOMUYECKUNA TYpHU3M» HOCTATOYHO
aOCTpakTHOE, TaK Kak B JAaHHOM ClIy4ae peuyb MJIeT O KOMOMHHPOBAHHOM Type. DTO MOXET ObITh
noe3lka B CTpaHy ¢ 0OorarelMM KyJIMHapHbIMH  TpPaJULMAMH, 3HAKOMCTBO C €€
JOCTOIPUMEYATEIbHOCTAMH, BKIIOYash U OCOOCHHOCTH KyXHH BO BpeMsi 00€l0B C 3JIeMEHTaMHu
HallMOHAJILHOW KyXHH. MOKHO TOBOPHUTH O POJIM IPOJOBOJILCTBUSA B TypU3ME HA Pa3HbIX ATANax
IyTELIECTBUA: — IPEJIBAPUTENIbHOE IOCEUIeHHue (pre-visit): efa U3 peruoHa Mnorpedisiercs aoma,
nepes Moe3Koil B KauecTBe NpoObl; — MyTEIIECTBUS 0 MecTa Ha3HAYEHUs: BO BpeMs 3Toi ¢a3sbl,
MECTHBIE ITPOTYKThI BCTPEYAIOTCS HA IYyTH K MECTy Ha3HA4YEHHUs, HAIIPUMED, B caMoJIeTax, Oe3/ax,
MHBIX TOYKaX MATAHUsA 10 JOPOre; — B IyHKTE Ha3HAYEHMsI: 3TO OCHOBHOM 3Tall TaCTPOHOMHUYECKOTO
Typa, KOTOPBI COCTOMT M3 AETYCTALlUM, U3YYEHUS KyJIMHApUM U OIbITA B MECTE HA3HAYEHUS; —
IyTEHIeCTBUS OT MeCTa Ha3HAa4YeHHUs; — IOCiIe MoceleHus (post-visit): 3TOT 3Tall COCTOUT U3
noTpeOeHus 1 KyJIMHApPHOTO BIIEYATICHUS OT €/1bl, IOCJIe BO3BPAIlEHUs U3 MeCTa Ha3HavyeHus [4].

Kakplii KyJIMHapHBIN OIIBIT SBJISETCS BOCIOMHHAHUEM O MECTE Ha3HAYCHMSI, KAXKIbIN 3a1ax U
BKYC YKPEIUISET U BOCCTAaHABIMBAET BOCIIOMMHAHUSA O noe3ake. [Iuma u MecTo CBA3bIBAtOTCS MEKIY
co0oi, (hopMHUpYsI OCHOBY, KOTOpasi BKJIIOUEHA B COBPEMEHHOE pa3BUTHE SKOHOMUKHU BIIEYATICHUH,
U Jae€T BO3MOXKHOCTb YBUJIETh HOBBII BapUaHT MCIIOJIb30BaHUs TEPPUTOPUN WK cpelpl [5].

[IpousBoanTeNIM MPOAYKTOB MUTAHUS PAa3IUYHBIMM CIIOCOOAMHU HCIOJB3YIOT HMHTEpeC
noTpeOuTenei K ee, acCoLUupyromencs ¢ npoduieM peruona, rjae 4 HeKOTopble MOMEHTBI MOTYT
YMaJuMBaThCs, a Ha JAPYTHX, HA000pPOT, JeNaThCsl aKUEeHT. TakuM o0pa3oM, MOSBISETCS MOHITHE
«OpeHa TeppuUTOpUN». BpeHIUMHT TEpPUTOPUI — CTpaTerys MOBBIIEHUS KOHKYPEHTOCIOCOOHOCTH
ropofioB, objacTel, permoHOB, reorpagUueckix 30H U roCyIapcTB C LENbI0 3aBOEBAHUS BHELTHUX
PBIHKOB, IPUBJICYEHUSI HHBECTOPOB, TYPUCTOB, HOBBIX )KHUTENEH U KBATM(HUIIMPOBAHHBIX MUT'PAHTOB
[6].
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PacmivpenHoe TONKOBaHHME TaCTPOHOMHYECKOTO OpeHaa NpeayCMaTpHBAaeT MPOJBHKCHHE
TEPPUTOPUU KaK SKCIOpPTEpa YHUKAIBHOW BBICOKOKAYECTBEHHOW INPOAYKLIMH. Y3KOE TOJIKOBAHUE
racTpOHOMHUYECKOTO OpeHsa IMojapa3yMeBaeT MOUCK OCOOCHHOCTEH PEerHOHANBbHON KyXHH, 4acTo
BBIPAXKAIONIUXCS B HAJMYUU OJHOTO WJIM HECKOJIBKUX MECTHBIX OJIIO/, BCTPEUAIOIIUXCS TOJIBKO B
JAHHOM PETHOHE WM 00JIaaloNuX 0CO00M ayTEHTUYHOCTHIO [7].

KoMmnoHeHTBI racTpOHOMHUYECKOTO OpeHAa: — XOpomio pas3BuTas cdepa TacTpOHOMUM,
SHEPru4YHOE TaCTPOHOMHUYECKOE COOOIIECTBO C TPAJMLIMOHHBIMU PECTOPAHAMU U IOBapamu; —
MECTHBIE HHTPEIMEHTHI, HCIIOJIB3yEeMbIE€ B TPAJUIIMOHHON KyXHE / MECTHOE HOY-Xay B KYJIMHAPUU; —
TpaJMLIMOHHBIE MTPOJIOBOJIBCTBEHHBIE PHIHKM U MHIIEBAsl IPOMBIIIJIECHHOCTh; — FACTPOHOMUYECKHE
(becTuBanm, Harpabpl, KOHKYPCHI; — YBaKEHHE K OKpPYIKaIOIIeH cpejie; — IPOABIKEHNE TaCTPOHOMHHN
B 0o0Opa3oBaTelibHble yupexJeHus. Pa3Hble 3eMIIM U TEPPUTOPUHM CTPaH MOTYT OUYEHb OTIMYATHCS
CBOMMM KYJUHAPHbIMU TPAAULIMSIMHU, KPOME TOTO, Ha KYJIMHApUIO OKA3bIBAIOT BIIMUSHHE KYXHU
coceHUX peruoHoB. Hekoropele Omona Aake HOCAT Has3BaHMsI reorpa@uueckoil MECTHOCTH:
LIBaplBaJIbJICKasl BETUMHA, HIOPHOEprcKue NpsiHUKH, chlp OneMm, Pokdop, kpakoBckas kondaca,
OpJIEAHCKHE KOHTHUHBAKH, KO(e TIO-BEHCKH, NEeTyX B BHUHE NO-OypryHAckd u T. 1. CBs3b
reorpauueckux Ha3BaHUH WM TEPPUTOPUM C €0M BO3HHUKIJIA €Ile J0 Hayaja IMpolecca TOProBiIu
MPOJYKTaMH Ha PbIHKE, U JTABHO MCIOJIb3YeTCs ISl KIacCUPUIMPOBAHUS MPOIYKTOB. PemyTarus
MECTHOCTH MOKET Ja)Ke 100aBISATh LIEHHOCTb MPOAYKTY.

B nHacrosiiee BpeMst nuiiia CTaHOBUTCS HE NMPOCTO €10M, a HEYTO OOJBIINM, YEM IIEHHOCTh €€
MUTaTeNbHOCTH. [IMia — ouH U3 cTapediuX MHCTPYMEHTOB U CaMbIX KOHKPETHBIX KYJbTYPHBIX
MIPOSIBIIEHUHM, KOTOpbIE 3asBISIIOT O TOM, KTO Mbl €CTh U K KaKOW TpYIIE XOTUM OTHOCHUTBHCA.
KynbTypa nuranus 3HadnMa cama 1o ce0e Kak MHCTPYMEHT Pa3BUTHsI TYPUCTCKOTO HAlpaBJICHHUS.
Boigensitorcs crepeoTUIIHbIe MUIIEBbIE MPOQUIIN, ASTACTCS aKLEHT Ha MUILEBbIX MPEANOYTEHUIX
BeJyllel Ipymniibl 0OLIECTBA, LIEHUTCS SKCKIO3UBHOCTb U CO3JAIOTCS ONpPE/EIECHHbIE KyJIbTypHbIE
CHMBOJIBI TOT'O MJIM MHOTO MecTa. CTpaHsl, B3sBIIME U1 ce0s1 ODUEHTHPOM I'aCTPOHOMHUYECKHUE TYPBHI,
CTpEMSTCS K YHUKAIBHOCTU U OOPIOTCS 3a MOJIOKHUTEIbHBIE OPEH bl CBOEH TEPPUTOPUH, NPECIeaysl
KOMMEpYECKHE U MOJIUTUYECKHE LIENH B BUJIE (POPMUPOBAHUS PETMOHAIBHONW NICHTUYHOCTH PhIHKA
[8].

lNacTpoHomMuYeckuii Typu3M TMOKa3all ceOs TOCTaTOYHO JTOXOTHOM CTaThel TrocyaapCTBEHHOMN
9KOHOMHKH, U HE CIIy4alHO 3a €ro pa3BUTHE B3sUINCh JaX€ T€ CTPaHbl, O TaCTPOHOMHYECKON
KyJIbType KOTOPbIX OOBIBAaTENIO0 paHblle HHUYEro He Obulo u3BecTHO. IllomymnsipusupoBaTth
HAllMOHAJIBHYIO KyXHIO IPUHAIMCH MHOTHE cTpaHbl CpeauseMHOMODb. [IpudeM TpyqHOCTH B BUzE
OTCYTCTBHSI YETKOI'O OIPENCICHUS HALMOHAIBHOM KyXHU HE SBISIOTCA A HUX Iperpanoi.
OOuienpuHsThIE OpeH/Ibl HEKOTOPBIX CTPaH OTJIMYHO paboTaroT Ha TypuHayctpuio. B Kazaxcrane
raCTPOHOMHUYECKUH TypHU3M €II€ TOJBKO 3apOXKIAETCA, DIEMEHThl IacTPOTypOB OIEpaTopbl
BKJIIOYAIOT B OCHOBHBIE TYpPHCTCKHE IPOrpaMMbl, @ COOCTBEHHO TaCTPOHOMMYECKAs KOHILIEMIUS
noe3/ku — OoJjbluas peAkocTb. HeT Ha NaHHBIE MOMEHT M YETKOH CHCTeMbl raCTPOHOMMYECKHX
TypOB, KaKk HarrpuMmep Bo @paHuuy.

['acTpoHOMUS 3a4acTyr0 NPUHLMIMAIBHBIM 00pa3oM BIMsET Ha BHIOOP MyTELIECTBEHHHUKOM
HaNpaBJICHUs MOE3/KH, JIIOJIU FOTOBBI TPATUTh HA MUTaHHUE OOJIBIINE Cpe/CTBa. bbIBaeT u Tak, 4To
KeJlaHHe O3HAKOMUTbBCS C YHUKAJIbHBIMU OJI0JaMU BJISi€TCS TJIaBHOM NMpUUMHOM noe3aku. Typuct
paccMaTpUBaeT MECTHYIO KyXHIO KaK CIOCOO JIydlle MO3HAKOMUTHCS ¢ OOBbIYasiMU, TPAAULIUAMHU U
KYJIBTYpPOH.

Takum o00pa3oM, cTpaTerust MOBBILICHUS KOHKYPEHTOCIIOCOOHOCTH TOpOJOB, OOJIacTei,
PErnoHOB, reorpauuecKux 30H C I1eIbI0 3aBOEBAHUS BHELTHUX PHIHKOB, IPUBJICYEHUSI HHBECTOPOB,
TYpPUCTOB, HOBBIX JKUTEJIEH U KBAIU(HUIMPOBAHHBIX MUTPAHTOB MOXET OCYIIECTBISATBHCS 3a CUET
racTpOHOMUYECKUX OpEH/IOB.
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Annotation. In the context of the rapid digital transformation of society, education finds itself
at the epicenter of contradictions: on the one hand, it must maintain the humanistic mission of
personality formation, on the other — adapt to new technological realities. One of the most radical
and breakthrough solutions on this path are Al avatars, which are capable of radically changing the
pedagogical paradigm. Unlike traditional digital tools limited to content delivery and administration
functions, Al avatars integrate the capabilities of generative artificial intelligence, multimodal
interaction and emotional analytics, which allows them to act as personal mentors — flexible,
adaptive and empathic.

This technological evolution opens up new horizons: the transition from “mass standardized
learning” to hyper-personalized educational trajectories; the formation of a culture of support and
mentoring accessible to every student, regardless of social and geographical context; transformation
of the role of the teacher, who ceases to be the only source of knowledge and becomes a curator of
meanings, a mediator and an architect of the educational environment.

However, the introduction of Al avatars is not limited to a technological upgrade — it is about
changing the very logic of education, where a digital mentor becomes not an auxiliary tool, but a
full-fledged participant in pedagogical interaction. This requires the development of new
methodologies, a revision of educational standards, and the development of ethical regulators.
Otherwise, there is a threat of “digital colonization of the consciousness” of students, increased
inequality, and the loss of the humanistic core of pedagogy.

Keywords: artificial intelligence, Al avatars, digital pedagogy, personalization of learning,
educational technologies.

Modern education is going through a period of tectonic shifts. If in the 20th century the main
challenge of the education system was the expansion of mass access and the creation of universal
standards, then in the 21st century the priority has shifted to personalization, flexibility and continuity
of learning. However, existing digital pedagogy tools — e-courses, LMS platforms, online libraries
— only partially meet these challenges. They reproduce the industrial logic of the “mass flow of
knowledge”, where each student is forced to adapt to predetermined formats.

Against this background, the need for a qualitatively new tool that is capable of not only
transmitting knowledge, but also adapting to the cognitive, emotional and social characteristics of
each student is becoming increasingly obvious. This is the role that Al avatars, created on the basis
of generative artificial intelligence and multimodal technologies, are beginning to play [1].
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An Al avatar is not a static digital object, but a dynamic pedagogical partner capable of
conducting a dialogue, recognizing emotions, taking into account the style of thinking, and building
a unique educational trajectory. It combines the functions of a tutor, mentor, and moderator, while
possessing scalability that is unattainable for humans. Unlike traditional EdTech technologies that
enhance the functionality of a teacher, an Al avatar opens the way to a new pedagogical paradigm,
where artificial intelligence acts as a full-fledged actor in the educational process [1].

This innovation changes the very nature of the “teacher-student” interaction. The teacher ceases
to be the only source of knowledge and turns into the architect of the educational environment, where
Al mentors provide constant support and feedback. This creates the preconditions for the formation
of a hybrid education model, in which humans and artificial intelligence work in symbiosis,
enhancing each other’s strengths [2,3].

Dependence” come to the fore [4]. The introduction of Al avatars into educational systems must
be accompanied by the development of new pedagogical methodologies, regulatory frameworks and
strategies for digital inclusion. Thus, the relevance of the study is due to the need to understand the
phenomenon of Al avatars not as a temporary technological trend, but as a fundamentally new stage
in the development of education that determines its future. The article is aimed at a theoretical and
methodological analysis of this phenomenon, an assessment of the pedagogical potential of Al
avatars, identifying risks and formulating prospects for their integration into national and global
educational systems.

The history of education shows that pedagogy has always reflected the socio-economic and
technological structure of the era. In industrial society, the key task of the school and university was
standardized mass education, providing training for industry. The teacher acted as a transmitter of
knowledge, and students were objects of pedagogical influence, adapting to the given norms and
curricula.

However, the transition to a post-industrial and digital society has radically changed the demand
for education. Today, the system is expected not only to acquire knowledge, but also to develop
critical thinking, creativity, emotional intelligence, and the ability to learn throughout life. In this
logic, the teacher ceases to be the only source of information: he becomes a facilitator , mentor,
curator of meanings who accompanies individual educational trajectories.

Al avatars fit organically into this transformation. They take on some of the support functions:
they can adapt the pace and style of learning, provide instant feedback, and adjust tasks to the
cognitive level and emotional state of the student. Unlike traditional digital tools that enhance the role
of the teacher as a “knowledge manager,” the Al avatar acts as a personal mentor, available to each
student 24/7. Thus, the introduction of Al avatars marks the transition from the paradigm of
“knowledge transmission” to the paradigm of “pedagogical support and mentoring”. This does not
mean the displacement of a living teacher, but leads to a new distribution of roles: a person retains
the function of forming values, developing critical thinking and cultural context, while Al takes on
the task of personalized support and intellectual support [5].

The idea of creating digital twins — virtual reflections of a person in a digital environment —
is actively developing in medicine, industry, and business. In education, this concept is of particular
importance, as it allows modeling not only the cognitive profile of a student, but also his emotional,
behavioral, and social characteristics.

An Al avatar acting as a digital mentor can function as a digital twin of the learner. It
accumulates data on the style of information perception, the speed of assimilation of material,
preferred forms of learning (visual, auditory, kinesthetic) and even the level of motivation. Based on
this information, a hyper-personalized educational trajectory is built, in which each step, task or form
of interaction is adapted to individual needs.

The phenomenon of cognitive personalization is of particular importance. If classical pedagogy
relied on the average “average student,” then Al avatars allow us to abandon this model in favor of
an individually oriented approach. Algorithms are able to predict which topics will cause difficulties,
which tasks will increase motivation, and which, on the contrary, will lead to overload. As a result,
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the learning process becomes not linear, but adaptive, adjusting to the cognitive dynamics of the
individual.

The digital twin can also record long-term changes — track progress in the development of
critical thinking, creativity, and communication skills. Thus, the Al avatar ceases to be just a “digital
tutor” and turns into a self-learning support system capable of growing with the student, anticipating
his educational needs, and adjusting the development trajectory.

However, cognitive personalization also creates new challenges. There is a risk of “algorithmic
determination,” when a digital twin assigns a specific profile to a student, depriving them of freedom
of choice and the opportunity to go beyond predictable scenarios. This is why the introduction of Al
avatars requires a combination of flexible algorithms and pedagogical control so that the digital twin
does not replace real personal dynamics, but complements it.

Classical pedagogy has always relied on the personality of the teacher as a bearer of not only
knowledge, but also emotional support. Empathy, the ability to grasp the mood of a student, to support
or correct behavior in time - these are qualities that were considered exclusively human for many
decades. However, the development of technologies for analyzing voice, facial expressions, gestures
and biometric data makes it possible to integrate elements of emotional intelligence (EI) into the
functionality of Al avatars.

An Al avatar equipped with emotional analytics mechanisms is able to determine the level of
fatigue or anxiety of a student based on the timbre of their speech or facial expression; adapt the
communication style (softer or, on the contrary, stimulating) depending on the emotional state; offer
timely pauses, concentration exercises, or motivational remarks; build a long-term interaction
strategy based on understanding the emotional profile of the individual.

Thus, the Al mentor becomes not just a “knowledge transmitter,” but an empathic partner
capable of regulating the psychological climate of learning. This is especially important in the context
of digital education, where students often experience a feeling of isolation, decreased motivation, and
lack of live contact with the teacher.

However, integrating emotional intelligence into Al avatars also raises a number of difficult
questions. On the one hand, there is a possibility of developing “emotional dependence” on a digital
mentor, when a student begins to trust a virtual partner more than a real teacher or peer community.
On the other hand, there is a risk of manipulation if algorithms use emotional data not for educational
purposes, but for commercial or control purposes.

Therefore, the key task is to form ethical standards for emotional Al pedagogy, which will
define the boundaries of acceptable intervention in the emotional sphere of a student. In the future, it
is the combination of cognitive and emotional personalization that will allow Al avatars to perform
the functions of a full-fledged mentor, but at the same time not to replace the unique value of live
human communication.

The foundation for the creation and operation of Al avatars is generative artificial intelligence
(GenAl), which is a qualitatively new class of technologies in the field of machine learning. Unlike
traditional algorithms limited to data recognition and classification, generative models are capable of
generating new texts, images, audiovisual materials and even complex interaction scenarios,
approaching the forms of human creativity [6].

Large language models (LLMs) such as GPT, PaLM, LLaMA and their analogues play a key
role here. These systems are trained on large data corpora and have the ability to: conduct coherent
and context-sensitive dialogue; adapt the speech style to the age, level of knowledge and cognitive
characteristics of the user; offer solutions to educational problems in the logic of “step-by-step
mentoring”; model individual educational scenarios.

In the educational context, generative Al becomes the core that turns a digital platform into an
interactive interlocutor capable of conducting a full-fledged pedagogical dialogue. If e-courses
reproduced ready-made content, then an Al avatar based on GenAl is capable of creating a dynamic
educational experience, generating new examples, tasks, and explanations relevant to a specific
student [7].
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Of particular importance is that generative Al allows adaptive learning models to be integrated
into the Al avatar . Such models can predict the trajectory of knowledge development, offer corrective
tasks, and even adapt to the user's emotional background. This creates the basis for the emergence of
so-called "on-demand learning", where the Al mentor forms the educational material not in advance,
but in the process of interaction, based on the needs of the learner "here and now".

However, the potential of generative Al comes with challenges, including the issue of
reliability; ethical risks; the need for pedagogical control . Thus, generative artificial intelligence
becomes the basic technological platform of Al avatars, ensuring their intelligence, adaptability and
creativity. Without GenAl, it is impossible to imagine a qualitative transition from static digital tools
to dynamic, living and empathic digital mentors.

One of the most important factors that distinguishes Al avatars from classical e-learning
systems is their multimodality — the ability to simultaneously use various channels of perception and
communication: text, voice, image, video, gestures, facial expressions and even tactile elements.

Multimodal technologies create the effect of "presence" and make interaction with a digital
mentor as close as possible to live communication. This is achieved by synchronizing several
components: Al avatars can not only conduct a dialogue in real time, but also take into account the
intonation, speech rate, pauses and emotional nuances of the learner's voice. Facial expression and
gesture analysis systems allow the avatar to “read” non-verbal signals, record signs of fatigue,
boredom or, conversely, involvement. An avatar can have a unique appearance, from an abstract
symbol to a realistic three-dimensional model of a person, which enhances personalization and
psychological attachment to the learner. Immersion in virtual worlds makes it possible to conduct “
immersive lessons,” where the student interacts with an Al mentor within a learning scenario.

The use of multimodal technologies ensures the transition from traditional knowledge transfer
to the formation of an “educational experience” (learning experience), where learning is perceived as
an event involving not only the rational, but also the emotional-sensory dimension.

In addition, multimodality enhances the adaptive potential of Al avatars: the system can switch
to a more suitable interaction channel depending on the student’s preferences. Thus, a visual learner
will prefer infographics and animation, an auditory learner will prefer a dialogue in a voice format,
and a kinesthetic learner will prefer practical simulations in AR.

However, the integration of multimodal technologies also poses a number of challenges. These
include high development costs, the need to protect biometric data (voice, face, movements), and the
risk of excessive “gamification,” when the emotional effect begins to dominate the substantive part
of education. Thus, multimodality turns Al avatars into full-fledged educational environments
capable of engaging complex human cognitive and emotional mechanisms. This takes digital learning
to a new level, where the boundary between virtual and real pedagogy becomes increasingly
conditional.

The modern development of Al avatars cannot be considered outside the context of educational
and technological platforms that are becoming their infrastructural basis. If the first experiments with
digital mentors were highly specialized applications, today an ecosystem approach is increasingly
being formed, which involves the integration of Al avatars into existing educational environments.

In practice, several directions can be distinguished: platforms like Khan Academy is already
implementing Al mentors (for example, Khanmigo), capable of accompanying a student in the
process of studying disciplines, providing explanations and correcting assignments. Large companies
use digital mentors to train staff in the form of micro-courses , simulations and personalized
development. Here, the Al avatar becomes part of the talent management and career development
system. A number of countries are taking steps to create national educational platforms with elements
of Al mentoring, which should ensure equal access to personalized learning throughout the education
system. Soul type platforms Machines or solutions in the field of Digital Humans allow the creation
of realistic three-dimensional avatars with emotional facial expressions and live animation, which is
especially promising for VR/AR training.
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The formation of ecosystems around Al avatars has several strategic implications: the ability to
implement personalized mentoring for millions of students simultaneously; collecting and analyzing
information on educational trajectories, which opens up new possibilities for diagnostics and
predicting success; combining Al avatars with blockchain (for skills certification), big data (for
predicting educational outcomes), and IoT (for integration with smart classrooms).

However, the formation of ecosystems also gives rise to the risks of monopolization. Large
technology players with the resources to develop and implement Al avatars may take dominant
positions, which will lead to a dependent position of educational institutions. In addition, the issue of
regulating access to student data, which is becoming a key resource in digital education, remains
unresolved. Thus, the platformization and ecosystem nature of the development of Al avatars form
the basis for their mass distribution. It is the architecture of these solutions that determines whether
Al mentors will be a tool for mass digital inclusion or will become a factor in strengthening global
educational inequality.

One of the key advantages of introducing Al avatars into the educational process is their ability
to provide personalized educational trajectories. If traditional pedagogy was built around the average
model of the “average student,” then a digital mentor, based on data on the cognitive characteristics,
pace of learning, and emotional background of the student, is able to form a unique learning path for
each.

Al avatars allow us to take into account a wide range of individual factors: defining basic
knowledge and adapting the material to starting positions; slowing down or speeding up the delivery
of information depending on the speed of assimilation; use of visual, auditory, textual or kinesthetic
forms of presentation of material; selection of tasks and forms of interaction that increase interest and
involvement; constant adjustment of the learning path depending on progress or difficulties that arise.
Thus, the Al avatar acts as a digital tutor , accompanying the student throughout the educational
process. It is able to identify gaps, offer additional resources, predict possible difficulties, and even
form long-term learning strategies.

Personalization of trajectories also has strategic significance for educational systems as a whole.
On the one hand, it improves the quality of knowledge acquisition, reduces the risk of students
dropping out of the educational process, and strengthens their motivation. On the other hand, it allows
for the formation of hybrid models of mass education that combine standards (the necessary
minimum) and individual trajectories (the zone of personal development).

However, such a model requires balance. There is a risk of “algorithmic segregation,” when
students become locked into narrow trajectories, deprived of the opportunity to go beyond the usual
scenarios. To avoid this, it is important to integrate pedagogical moderation mechanisms into the
work of Al avatars , where a living teacher acts as a “horizon controller” — directing the student to
more complex tasks and stimulating their development beyond automatic predictions.

In this sense, the Al avatar becomes not a replacement for the teacher, but a tool for expanding
his or her capabilities, opening the way to one-on-one education, which has historically been
considered the most effective, but has always been inaccessible on a mass scale.

Modern society places demands on graduates of educational systems that go far beyond subject
knowledge. The focus is on the so-called 21st century skills - critical thinking, creativity,
communication, collaboration , digital literacy and the ability to self-study. Traditional educational
practices are far from always able to effectively develop these qualities, as they require an
individualized approach and constant adaptation of educational tasks to real life situations.

Al avatars open up new opportunities for developing these competencies. Their key benefits
include: digital mentors can ask clarifying questions, model alternative points of view and offer
counterarguments, stimulating students to independent analysis and reflection ; using the generative
capabilities of Al, avatars can help students generate ideas, create project prototypes and find non-
standard solutions; the dialogue format of interaction with an Al avatar allows you to practice
argumentation, conduct discussions and develop rhetorical skills in a safe environment; in group
projects, an Al mentor can act as a moderator, distributing roles and monitoring the effectiveness of
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teamwork; Working with an Al avatar requires mastering new formats of interaction with digital
systems, which organically forms the skill of using technology as a tool for solving educational and
professional problems; the avatar can help the student track progress, record achievements and form
a habit of regular self-development. Al avatars can thus act as a catalyst for the development of meta-
skills needed to live and work in a rapidly changing society. Their value lies in their ability to create
an environment of constant challenge and feedback, in which learning goes beyond rote learning and
becomes a process of actively learning new ways of thinking and acting.

However, it is important to consider possible risks. There is a possibility that students will use
Al avatars as a tool to replace their own efforts, which will lead to the formation of "passive users"
instead of active creators. To avoid this, it is necessary to develop pedagogical scenarios where the
Al avatar does not provide ready-made solutions, but stimulates the search for independent ones. In
the long term, it is through the development of 21st century skills that Al avatars can become a tool
not only for individual but also for social progress, preparing the next generation for the challenges
of the digital age.

One of the most important arguments in favor of introducing Al avatars into the educational
process is their ability to significantly increase the accessibility of education. If the traditional model
of “one teacher — many students” is objectively limited by time, resources, and the quality of
individual attention, then Al mentors are able to provide personal support to each student, regardless
of the number of students in the class or geographic location.

The possibilities that Al avatars open up in this direction can be grouped as follows: Virtual
tutors can work in different languages and take into account the cultural context, which allows
integrating students from different regions into a single educational space; Al avatars have the
potential to adapt educational materials for students with disabilities: visually impaired, hard of
hearing or with cognitive difficulties. Multimodal technologies (speech synthesis, tactile interfaces,
visualization) help compensate for perception limitations; the widespread use of digital tutors reduces
barriers to access to high-quality educational resources, allowing for personalized learning even in
conditions of a shortage of qualified teachers; Al avatars can accompany students 24/7, providing
learning at a convenient time and pace, which is especially important for adult students and workers
who combine study with professional activities.

Thus, Al mentors can become a tool for implementing the principle of “education for
everyone,” which for many years remained a declaration, but rarely found practical implementation.
Unlike mass online courses, where individualization is limited, avatars provide personal interaction,
close to the format of tutoring, but available on a mass scale.

However, increased accessibility also comes with new challenges. There is a risk of increasing
digital inequality, with only those with modern devices and a stable internet connection gaining access
to Al avatars . In addition, “global platforms” may impose their own educational standards, which
will lead to cultural unification and weakening of national educational traditions. Al avatars thus offer
the opportunity to move from “mass homogenized learning” to mass personalization, making
education truly inclusive. But for this prospect to be realized, systemic measures are needed at the
level of educational policy aimed at overcoming digital barriers and preserving cultural diversity.

One of the most pressing challenges associated with the introduction of Al avatars into
education is the problem of trust and the resulting dependency. Any educational system is built on
the basis of trust in the source of knowledge, be it a teacher, a textbook, or a digital platform. In the
case of Al mentors, this trust takes on a new form and new risks.

First, there is a phenomenon of trust transfer from a person to an algorithm. If a student regularly
interacts with an avatar that provides answers, emotional support, and accompanies the educational
trajectory, then over time he begins to perceive it not as a tool, but as an authority. This can lead to a
weakening of critical perception of information, when any statement of a digital mentor is perceived
as true.

Secondly, there is a risk of developing psychological and cognitive dependence. The constant
readiness of the Al avatar to help, explain and support can cause the student to lose independence,
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initiative and ability to cope with uncertainty. As a result, the student may find themselves in a
position of “digital guardianship”, where every decision is filtered by the Al.

Thirdly, the problem of trust is also connected with the transparency of algorithms. Modern
models of artificial intelligence remain “black boxes” in which it is difficult to track the basis on
which a particular answer is built. This is critical for the educational process, since trust should be
based not only on authority, but also on an understanding of the principles by which knowledge is
formed.

Finally, the ethical dimension of trust must be taken into account. Educational institutions and
states have a responsibility to ensure that the introduction of AI avatars does not undermine the
humanistic foundation of pedagogy. Otherwise, trust in digital mentors can develop into digital
manipulation, where the learner becomes the object of hidden influences - from commercial interests
to political propaganda. Thus, the problem of trust and dependence requires the development of
mechanisms for pedagogical mediation and digital ethics: transparency of algorithms and
explainability of Al decisions; maintaining the leading role of the teacher in the development of
critical thinking; implementation of digital hygiene systems that develop students’ skills for
independently selecting information.

The introduction of Al avatars into the educational process promises a significant increase in
the availability and quality of education, but at the same time it exacerbates the problem of digital
inequality. This concept refers to the uneven distribution of access to digital resources, skills and
opportunities, which leads to the reproduction of the social and educational gap.

First of all, there is a technical barrier to consider. Effective use of Al tutors requires modern
devices and a stable high-speed internet connection. In countries and regions with limited digital
infrastructure, this becomes an insurmountable obstacle, effectively excluding students from
educational innovation.

The second factor is economic inequality. Even with the technical base, access to high-quality
Al avatars may remain paid, which will increase the gap between families with different income
levels. The situation when some students receive individual support based on advanced technologies,
while others are content with outdated methods, forms a new round of educational stratification.

The third aspect is digital literacy. Students and teachers who do not have the skills to interact
with Al technologies are in a vulnerable position. Thus, digital inequality is expressed not only in
access to resources, but also in the ability to use them.

Of particular concern is the risk of “two-speed education”: elite schools and universities will
be able to implement Al avatars as part of the educational ecosystem, while mass institutions will be
forced to remain within the traditional model. This will lead to institutionalization of inequality and
reduced social mobility.

To overcome the digital divide, a set of measures is needed: public investment in infrastructure
and support for under-resourced schools; development of open educational platforms where basic
versions of Al avatars will be available for free; improving the digital literacy of teachers and students
through targeted programs; Ethical regulation of pricing policy in the field of educational
technologies.

Thus, digital inequality is not a side issue, but a systemic challenge in the context of the
introduction of Al avatars. If this challenge is not addressed, the technology that has the potential to
expand access to education may turn into a tool for its further segregation.

One of the most critical issues associated with the introduction of Al avatars in education is the
problem of protecting personal data and ensuring privacy. Unlike traditional digital tools, Al mentors
operate based on deep analytics of large amounts of information: academic results, cognitive
characteristics, emotional reactions, and even biometric data of students. This makes them unique in
terms of the scale of information collection, but at the same time extremely vulnerable.

First of all, it is worth noting that Al avatars process personalized educational profiles, including
academic performance history, individual preferences, learning styles, and motivational patterns. The
second aspect concerns emotional and behavioral data. Modern multimodal technologies allow us to
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record facial expressions, voice timbre, reaction speed, and other indicators, which together form the
so-called “digital personality portrait.” The third dimension is the issue of privacy in the interaction
process. Constant monitoring and analysis carried out by an Al avatar can create a feeling of total
control in students, which reduces trust in the educational system and causes resistance to the
introduction of technologies.

To minimize risks, it is necessary to develop a system of measures: development of strict
regulations on the protection of educational data at the national and international levels;
implementation of principles of transparency and explainability of algorithms, allowing to understand
what data is collected and how it is used; the use of differential privacy and anonymization
technologies that eliminate the possibility of direct identification of an individual; the formation of
ethical codes for educational organizations and EdTech companies that regulate the boundaries of
acceptable interference in the personal space of students. Thus, the issue of data protection and
privacy goes beyond a technical task and becomes a fundamental condition for trust in Al avatars .
Without a solution, any attempt to integrate digital mentors into education will be perceived as a
threat, not an innovation. Only by maintaining a balance between personalization and privacy can Al
avatars become a safe and effective tool for future pedagogy.

The integration of Al avatars into educational systems requires not only technological
readiness, but also the development of a coordinated state policy aimed at regulating and supporting
digital innovations. The experience of countries actively introducing artificial intelligence into
education shows that the lack of a strategic approach leads to fragmentation of initiatives, risks of
monopolization, and increased digital inequality.

First, national strategies must include infrastructure readiness: developing broadband internet,
equipping schools with modern devices, creating data centers and cloud services capable of
supporting large-scale Al platforms. Without basic digital infrastructure, the mass deployment of Al
avatars turns into local experiments.

Secondly, the key area is training teaching staff. The teacher in the new paradigm does not
disappear, but is transformed into a curator of educational trajectories, a moderator of digital mentors
and an architect of the educational environment. This requires national programs for advanced
training and retraining of teachers, including skills for interacting with Al avatars and managing
blended learning models.

Third, the state strategy should include the development of ethical and legal norms governing
the collection, storage and use of student data. This implies the creation of national standards for the
protection of educational data, the introduction of principles of transparency and explainability of
algorithms, and the formation of public control mechanisms.

Fourth, it is necessary to stimulate the development of our own national EdTech platforms.
Relying solely on foreign solutions increases technological dependence and threatens the cultural
identity of education. Local initiatives will allow adapting Al avatars to the linguistic, cultural and
social characteristics of the country, forming educational ecosystems that correspond to national
priorities.

Finally, it is important to consider the strategic mission of education as a factor of national
competitiveness. The integration of Al avatars should be considered not only as a pedagogical
innovation, but also as a tool for training personnel for the economy of the future, where the ability
to interact with artificial intelligence will become a basic competency.

Thus, national educational strategies in the field of Al avatars implementation should be based
on the principles of infrastructure readiness, pedagogical transformation, ethical protection and
technological sovereignty. Only in this case, digital mentors will become a tool not for point
innovations, but for systemic development of education.

The introduction of Al avatars into education does not mean the displacement of the teacher
from the educational process, on the contrary, it requires a rethinking of his mission and functions. If
previously the teacher was the main source of knowledge and controller of the assimilation of the
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material, then in the conditions of digital mentors he becomes the curator of educational trajectories
and the architect of meanings, combining the capabilities of man and artificial intelligence.

There are several new roles for teachers in the era of Al avatars: the teacher accompanies the
work of the Al avatar , adjusting its recommendations taking into account the cultural, social and
personal context. He acts as a guarantor that learning will not be reduced to algorithmic forecasts and
will retain a creative dimension; unlike algorithms, the teacher is able to form a space for dialogue,
set value guidelines and resolve conflict situations. His task is not only to guide the learning process,
but also to ensure a humanistic balance in the context of digitalization.

The teacher designs a hybrid space that combines traditional practices, digital tools, and the
capabilities of Al avatars. This requires mastery of blended learning methods, digital pedagogy, and
project-based approaches ; it is the teacher who must develop in students the ability to doubt, analyze,
and ask questions — something that algorithms cannot yet fully reproduce. In the context of trust in
digital mentors, it is the teacher who acts as a protector from “algorithmic dependence”; Al avatars
are able to adapt knowledge to cognitive and emotional characteristics, but they cannot instill cultural
values, national identity, and social responsibility. The teacher remains the key guide in this area.

Thus, the role of the teacher is not reduced, but diversified. He ceases to be a “single translator”
and becomes the central figure of pedagogical symbiosis, where his tasks shift to the area of support,
interpretation and humanistic understanding of education.

In the long term, this requires a revision of teacher training programs: from studying subject
teaching methods to mastering digital pedagogy skills, managing educational data, interacting with
Al, and developing ethical strategies. It is the new roles of the teacher that will ensure a harmonious
combination of the human and the artificial, turning Al avatars not into competitors, but into allies of
the pedagogy of the future.

One of the most significant effects of the introduction of Al avatars is their ability to
internationalize the educational process. In the era of globalization, education is no longer limited to
national borders: global competencies, the ability to work in multicultural environments, and the
ability to use universal digital tools are becoming increasingly in demand.

Al avatars play a key role here due to a number of features: Modern artificial intelligence
models can work in dozens of languages and take into account the specifics of the cultural context.
This allows students from different countries to interact with digital mentors without language
barriers and master materials in a comfortable form; Al avatars can connect students from different
regions into a single educational network, where learning is based not only on the interaction "student-
AI", but also on joint projects, discussions and cross-cultural tasks. Thus, a model of a "virtual
international audience" is formed; work with international databases, scientific sources and
educational resources that were previously available only to a limited circle. This enhances academic
mobility and helps to equalize educational opportunities; interaction with AI mentors from different
cultural contexts contributes to the development of tolerance, intercultural communication and global
thinking - key competencies in the context of global integration.

However, internationalization through Al avatars is also associated with a number of risks.
Firstly, there is a threat of cultural unification, when educational standards of global platforms
displace national traditions and unique pedagogical practices. Secondly, there is a risk of increasing
dependence on international corporations that control access to technology and data. Thirdly, the
question remains open about the extent to which digital mentors are able to preserve local identity
without dissolving it in the global flow. Internationalization through Al avatars thus opens up the
prospect of education to form a global educational ecosystem where borders are erased and learning
becomes truly universal. But at the same time, this requires developing strategies for cultural
protection and diversity preservation, so that internationalization does not turn into homogenization.
The prospects for the integration of Al avatars are outlined as a two-tier process: at the domestic level
— creation of a sustainable national educational infrastructure and training of teaching staff; at the
external level - participation in global educational networks while maintaining cultural diversity
(table 1).
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Table 1 - Prospects for integrating Al avatars into education
Direction Main Contents Key tasks Potential risks
Development of infrastructure .
) . Fragmentation of
Formation of state | (Internet, equipment) o
. . . . Initiatives
National Education | policy for the | Preparation of the regulatory
i : . Dependence on
Strategies introduction of Al | framework
external technology
avatars State support for schools and }
.ok providers
universities
Movin from  knowledge | . .
. & e ¢ | Risk of reducing the
Transformation of | transfer to facilitation and .
. . authority  of  the
New roles of the teacher functions | mentoring teacher
teacher in the context of | Developing Al skills . .
. . o . .. .| Insufficient training
digital mentors Developing critical thinking in
of personnel
students
o Multilingual an Iturall . .
Building  Global ult \gual - a d  culturally Cultural unification
. N . responsive support .
Internationalization | Educational . " » | Increasing
: Formation of "global classes
of education Ecosystems Based . . dependence on global
Access to international .
on Al Avatars corporations
resources

Al avatars can become a catalyst for educational transformation, capable of connecting the local
and the global, the individual and the mass, the human and the digital. However, the success of this
process is determined not only by technological progress, but also by the ability of society to develop
ethical, cultural and strategic guidelines that will direct innovation in the direction of humanistic
development of education.

The development of Al avatars as digital mentors indicates that education is entering a stage
where the boundaries between humans and technology are becoming increasingly conditional. A new
quality of pedagogical interaction is emerging — learning as a joint construction of experience in a
dialogue between the individual and artificial intelligence. This is not mechanical automation, but an
attempt to expand the horizons of human development through digital tools that can not only transmit
knowledge, but also accompany the formation of the individual.

Al avatars demonstrate that education can cease to be a space of attention deficit and
individualization. For the first time in history, it becomes possible to combine mass character with a
personal approach, universality of knowledge with its deep adaptation, technological effectiveness
with empathy . Thus, they open the way to the creation of a new pedagogical ecosystem, where the
student ceases to be an object of influence and becomes a subject, shaping his development trajectory
in partnership with Al

At the same time, the future of this technology depends not so much on the speed of its
implementation, but on the meaningfulness of its application. Al avatars can become a tool for
developing critical thinking, global inclusion and the formation of 21st century skills, or they can turn
into a mechanism of segregation, algorithmic dependence and cultural unification. The outcome is
determined by what values will form the basis for their integration. Thus, the task of researchers,
educators and politicians is not to unconditionally introduce Al avatars into education, but to
determine the rules of their coexistence with humans, to create conditions under which a digital
mentor will enhance the pedagogical process without replacing it. Only in this case, Al avatars will
not become a threat, but a resource for updating the humanistic mission of education that meets the
challenges of the 21st century.
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Abstract. In the context of rapid digitalization and transformation of educational practices,
there is a need to rethink the role of artificial intelligence in pedagogy. If in the first wave of
digitalization, AI was considered primarily as a cognitive tool for automation and optimization of
learning, then at present a new vector is being actualized - the study of its affective potential. Of
particular importance is the question: is Al, deprived of its own emotional nature, capable of
participating in the formation of such key competencies of the 21st century in humans as empathy,
emotional regulation and social sensitivity?

The article is devoted to the analysis of the concept of emotional intelligence of machines and
consideration of Al not only as an intermediary in the transfer of knowledge, but also as an agent of
the educational process. The novelty of the study lies in the integration of theories of emotional
intelligence with modern developments in the field of affective computing, which allows us to propose
an interdisciplinary model of “empathic Al pedagogy.” This model assumes a transition from
traditional cognitive digitalization to “affective education,” where emotional Al becomes an
accomplice in the development of the student’s personality.

The article examines in detail the technological foundations of emotional Al: emotion
recognition systems based on voice, facial expressions and behavioral signals; mechanisms for
synthesizing empathically colored text and speech, multimodal architectures that combine cognitive
and affective models of interaction. It is shown that the integration of such solutions into educational
platforms opens up opportunities for supporting student motivation, reducing anxiety, developing
empathy and developing soft skills.

The practical significance of the study is that it offers conceptual guidelines for state
educational policy, training of teachers to work with emotional Al, and international cooperation in
the development of standards for affective education.

Key words: artificial intelligence, emotional intelligence, empathy, digital pedagogy,
education, ethics.

The modern educational system is undergoing a transformation caused not only by
digitalization and the introduction of new technologies, but also by changes in the very nature of
knowledge. In an era when cognitive resources are becoming easily accessible thanks to the Internet,
digital platforms and artificial intelligence, educational institutions are losing their monopoly on the
transmission of information. The task of developing personal and social competencies that determine
a person’s ability to interact with others, regulate their own emotions and empathize comes to the
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fore. These qualities are empathy, emotional stability, soft skills are becoming strategically important
for successful adaptation in conditions of global instability and uncertainty.

However, traditional pedagogical models, focused primarily on the cognitive component of
learning, are insufficient to solve this problem. The educational function of educational institutions
is in crisis: teachers are overloaded with formal requirements, and educational practices are giving
way to standardized educational results. In this situation, the question arises of finding new means
and mediators capable of compensating for the deficit of emotional support and actualizing the value
of empathy as a basic competence of the 21st century.

Artificial intelligence, long perceived as a purely rational tool for data analysis, is now
demonstrating a qualitative shift towards affective technologies. The development of the affective
direction computing has allowed systems not only to recognize human emotional states, but also to
model empathic reactions. This opens up new horizons for pedagogy: a digital agent can become not
just a “knowledge machine”, but also a conditional “emotional mentor” capable of reducing anxiety,
motivating, and developing communication and social skills [1-5].

However, a fundamental dilemma arises: can Al, deprived of its own emotional nature, truly
participate in the education of empathy? On the one hand, technologies for recognizing emotions and
generating an empathically colored response make it possible to create the illusion of affective
interaction, which is already used today in educational chatbots and digital tutors . On the other hand,
there is a risk of replacing genuine interpersonal experience with simulation, which gives rise to new
ethical and pedagogical challenges [5]. Thus, the relevance of the study is determined by the need to
understand the pedagogical potential of emotional Al in the context of the educational function of
educational institutions . The purpose of the article is to analyze the possibilities and limitations of
integrating the emotional intelligence of machines into the educational process, to identify its impact
on the formation of empathy in students and to outline the ethical framework for the use of such
technologies.

The concept of emotional intelligence has become one of the key categories of psychology and
pedagogy in the late 20th — early 21st centuries. Unlike traditional cognitive intelligence, associated
with the ability to think logically, analyze, and solve problems, EI describes a person’s ability to
understand their own emotions, regulate them, and perceive and interpret the emotional states of
others. It is thanks to this concept that the emotional sphere of the individual has ceased to be
considered secondary to the rational, which has opened up new horizons for pedagogical practices
[1-4].

The theoretical basis for EI was laid by the works of Salovey P., Mayer J. D., who in the 1990s
proposed a model that considered emotional intelligence as a set of cognitive abilities: recognizing
emotions, using emotions to facilitate thinking, understanding emotions and regulating them. Their
approach emphasized that emotions do not oppose rationality, but, on the contrary, can enhance
cognitive processes, contributing to more balanced decisions and harmonious interactions [2,3].

Further development of the concept is associated with the work of Goleman D. D., who
popularized the idea of EI and proposed a more applied model that included four dimensions: self-
awareness, self-regulation , social awareness, and relationship management. In the pedagogical
context, this model has received the greatest distribution, since it is directly related to the development
of empathy, cooperation, and responsible behavior skills in students [1,4].

In education, the concept of EI has become a kind of “bridge” between the cognitive and
affective dimensions of learning. Research shows that a high level of EI in students contributes not
only to academic success, but also increases their resistance to stress, develops leadership skills and
readiness for collaborative activities. Moreover, emotional intelligence is considered a
metacompetence that determines the success of mastering other skills, including digital and
professional ones.

Thus, in pedagogical theory, emotional intelligence has become the foundation for rethinking
the role of emotions in education. If previously emotions were perceived as a "background" or
"interference" with learning, today they are considered a central element of the educational process.
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In this logic, the question arises: is artificial intelligence, operating with algorithms and data models,
capable of acting as an intermediary in the development of EI in humans?

The history of artificial intelligence demonstrates a gradual transition from narrowly rational
algorithms to systems capable of modeling and interpreting emotional states. The first developments
in the mid-20th century focused exclusively on cognitive tasks: solving mathematical equations,
processing logical expressions, and automating calculations. Classical AI was conceived as a machine
of the mind, devoid of corporeality and emotionality.

At the first stage (1950—1970s), Al operated in the paradigm of so-called symbolic intelligence.
Algorithms were built on logical rules, decision trees, and expert systems. In this logic, humans and
machines were divided by rationality: if humans could make mistakes due to emotions, then machines
were considered “pure” cognitive systems.

The second stage (1980-2000) is associated with the development of neural network
technologies and machine learning. Al began to acquire the ability to learn from examples, recognize
images and adapt to context. It was then that the first rudiments of affective signal analysis emerged
— 1n speech recognition, facial expressions and intonations. But these technologies were considered
more as auxiliary rather than as an independent direction.

A qualitative shift occurred with the emergence of the concept of affective computing proposed
by Picard R. W. in 1997. It was based on the assumption that for full interaction with a person, a
machine should be able to not only process rational signals, but also interpret emotional ones. This
became the starting point for the development of systems that are able to “read” emotions based on
physiological parameters (heart rate, facial expressions, speech tone) and respond accordingly [5].

The modern stage (2010s—2020s) is characterized by the emergence of emotional machines —
complex systems that integrate machine learning algorithms, computer vision, natural language
processing and biometric data. Such systems are capable of not only analyzing the emotional state of
the interlocutor, but also generating a response close to empathic. Virtual assistants, chatbots,
educational platforms increasingly include elements of emotional intelligence, modeling “human-
oriented” interaction [6-10]. Thus, the evolution of Al reflects the transition from a "mind machine"
to a "feeling machine". If emotions were initially considered an obstacle to cognitive processes, today
they are becoming an object of modeling and control. This opens up a new research horizon: can Al
that has learned to recognize and reproduce emotions become a full-fledged participant in the
educational process and a mediator in the development of empathy in humans?

In traditional pedagogy, emotions have long been considered a side factor in the educational
process: the teacher had to control them, and the student had to suppress them in order to concentrate
on knowledge. However, modern research in the psychology of learning and neuropedagogy shows
that without the involvement of the emotional sphere, the sustainable formation of knowledge and
values is impossible. This is why emotional intelligence has become a key category of educational
reforms in the late 20th and early 21st centuries.

In this context, emotional artificial intelligence opens up a new pedagogical perspective. It can
act not only as a cognitive mediator providing access to information, but also as an affective partner
creating an atmosphere of emotional safety and support. In the context of mass education, when the
teacher has limited opportunities to work individually with each student, emotional digital agents can
compensate for the deficit of attention and empathy.

Emotional Al can be considered as a tool of " affective pedagogy", in which technologies do
not replace, but rather enhance the educational role of the educational institution. The key areas of
such use are: supporting students in situations of anxiety, uncertainty or emotional burnout through
empathically coloured digital interactions; modelling role-playing situations and simulations that
allow students to practice empathy and interpersonal communication skills in a safe digital
environment; developing soft skills through the integration of emotionally sensitive assistants into
group and individual forms of training. However, it is important to emphasize that emotional Al in
pedagogy cannot and should not be considered as a full-fledged replacement for live communication
between a teacher and the student. Its task is to complement the educational process, expanding the
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space of opportunities for the formation of empathy and social-emotional competencies. Thus, the
place of emotional Al in pedagogy can be defined as a link between cognitive digitalization and
humanistic education. Its implementation marks the transition to a new stage - from information
technologies of training to technologies of emotionally oriented education, where attention is paid
not only to knowledge, but also to feelings, values and interpersonal relationships.

The development of emotional artificial intelligence is impossible without improving
technologies capable of recording and interpreting human emotional states. Unlike traditional Al
systems that work with cognitive signals (text, logic, knowledge), emotionally oriented platforms rely
on affective markers expressed in voice, facial expressions, movements, and physiological reactions.
Modern research highlights several key areas of emotion recognition [11-13]: voice and speech
characteristics analysis. Algorithms record changes in timbre, pitch, volume, and tempo of speech,
which allows one to distinguish states of joy, anxiety, fatigue, or irritation. In the educational
environment, such technologies are integrated into digital assistants and online learning systems,
allowing one to determine the emotional state of a student during an answer or discussion; computer
vision and facial expression analysis. Computer vision technologies allow one to interpret facial
microexpressions, smiles, frowns, and eye contact. These data together form a picture of the student’s
emotional state. In pedagogy , this approach can be used to monitor student engagement in a lecture
or virtual classroom; movements and posture. Sensory systems record body position, gestures and
motor activity. In educational practice, this can be used to detect signs of fatigue or loss of interest in
a lesson, which allows for timely adjustments to teaching methods; physiological indicators. More
advanced systems use sensors to analyze heart rate, skin conductivity, and breathing. Although the
introduction of such technologies into mass education is still limited by ethical and technical barriers,
they are actively being studied in the context of individualized learning and psychophysiological
diagnostics.

Of particular importance is the multimodal approach, which involves combining various
channels (voice, face, movements) into a single analysis system. This approach ensures a more
accurate and reliable definition of emotional states, minimizing the risk of erroneous interpretations.

For pedagogy, emotion recognition technologies open up the possibility of creating
dynamically adaptive educational environments, where a course or task is adjusted to the emotional
state of the student. For example, when signs of fatigue are detected, the system can offer a break or
a game element, and when anxiety is detected, it can provide support or a simplified explanation of
the material.

However, the use of these technologies requires caution. On the one hand, they create
conditions for individualization of learning, on the other hand, they generate risks of invading the
student’s personal space and manipulating emotional data. That is why the introduction of emotion
recognition technologies should be accompanied by clear ethical frameworks and pedagogical
control.

If emotion recognition technologies allow the system to “hear” and “see” a person’s emotional
states, then the synthesis of an empathic response forms the reverse side of the interaction — the
ability of Al to generate a reaction that reflects care, support, and understanding. This direction makes
artificial intelligence not just an analysis tool, but a full-fledged interlocutor capable of participating
in an affective exchange.

Modern technologies are based on three key components: natural language processing (NLP).
Systems are trained to generate text with emotional overtones, adapting it to the context. For example,
Al responses can include words of support (“I understand that this was difficult,” “you’re doing better
than you think™), and also take into account the tone of the dialogue; speech synthesis with emotional
modulation. Voice generation algorithms (Text -to- Speech, TTS) allow you to vary the intonation,
timbre and rhythm of speech. Thanks to this, the digital assistant can express sympathy or joy, making
the interaction more “human’; multimodal reactions.

An empathic response can include visual elements: animations, digital avatars expressing
emotions through facial expressions and gestures. These solutions are especially in demand in
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educational environments of virtual and augmented reality. In educational practice, the synthesis of
an empathic response is capable of performing a number of significant functions: a learner receiving
empathic feedback from an Al (“don’t worry, mistakes are part of learning”) reduces stress levels and
maintains motivation; A digital agent can demonstrate examples of empathic dialogue, developing
students' skills in correctly expressing emotions and interacting respectfully; students who regularly
encounter empathically colored responses begin to adopt this style of communication, which
contributes to the development of their own affective competencies.

Technologies for synthesizing empathic responses are moving toward personalization —
building an individual communication style that takes into account the age, cultural background, and
personal characteristics of the student. In the future, we can expect the emergence of emotional Al
mentors that will not just teach, but support a person throughout their entire life, helping to develop
skills of emotional self-regulation and empathy.

Modern research in artificial intelligence demonstrates that the isolated use of emotion
recognition or empathic response synthesis technologies limits the quality of interaction. Truly
effective affective interaction occurs when different channels of perception and response are
combined into a single system. This approach is called multimodal integration.

Multimodal systems are able to simultaneously analyze voice, text, facial expressions,
movements, and physiological parameters, combining this data into a holistic model of the user’s
emotional state. Likewise, they can generate a response through multiple channels—text, voice,
visual images, animation. Thanks to this, Al not only “understands” but also “returns” emotions in a
more natural way, as close as possible to human interaction [13-15].

Motivation and emotional well-being are key factors for successful learning. In traditional
pedagogy, supporting students in situations of anxiety and uncertainty was the responsibility of the
teacher, but in the context of mass education and digitalization, this task increasingly requires new
tools. Emotional artificial intelligence (AI) opens up the possibility of systematically providing
empathic support to students, reducing their emotional barriers and strengthening their internal
motivation.

Regular interaction with an empathetically tuned Al forms in students the experience of
constructive dialogue with their own emotions. Gradually, this experience is internalized, and the
student begins to reproduce strategies of emotional self-support in everyday life. Thus, emotional Al
becomes not only a temporary motivation tool, but also a factor in the formation of stable affective
competencies.

Emotional Al is capable of creating virtual scenarios in which the learner encounters a variety
of emotional situations. This can be implemented through: role-playing simulations; empathic
feedback; social conflict modeling.

The optimal model seems to be a combination of digital and live interaction. Emotional Al can
become a preparatory platform for the formation of empathic reactions, after which these skills are
consolidated in real interpersonal communication with teachers, parents and peers. Thus, digital
interaction does not replace, but complements traditional educational practices. Thus, emotional Al
is capable of creating conditions for training empathy, but its influence is of instrumental support
nature, rather than a full-fledged replacement for living experience. It can expand the possibilities of
the educational process if it is integrated into educational practice in balance with humanistic
principles of pedagogy.

In the modern educational and professional context, so-called “soft skills” are acquiring
strategic importance. They are understood as a set of universal competencies, including
communication, collaboration , critical thinking, leadership, emotional regulation and adaptability.
Unlike “hard” knowledge, which is subject to standardized testing, soft skills are formed in the
process of social interaction and are mediated by emotional experience. This is where emotional
artificial intelligence (AI) opens up new horizons of pedagogical influence [16].

Digital assistants and chatbots equipped with affective modules can simulate various
communication situations: from everyday dialogue to complex negotiations. Trainers get the
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opportunity to practice active listening, empathic response, and argumentation skills. Unlike a live
interlocutor, Al is able to repeatedly reproduce the same situation, creating conditions for gradual
skill honing.

Modern educational platforms with elements of emotional Al allow the formation of virtual
project groups, where students learn to distribute roles, take into account the emotional states of
participants and reach agreed decisions. Thus, even in a digital environment, cooperation and
leadership competencies are developed, which is especially important for generations accustomed to
remote forms of interaction.

An interesting direction is the use of emotional Al to foster a critical attitude towards digital
interactions. By analyzing how “real” or “simulated” a machine’s empathy is, students develop skills
in critical evaluation of information, ethical sensitivity, and an understanding of the limits of
technology. Thus, emotional Al becomes a tool for targeted soft skills formation in the educational
environment. Its potential lies in the combination of repeatability and adaptability of digital scenarios
with the ability to cultivate emotional awareness and empathy, which makes it a key element in
preparing an individual for life and work in the digital age.

An analysis of the pedagogical potential of emotional artificial intelligence allows us to state
that its role in education goes far beyond the framework of assistive technologies. It forms a new
dimension of the educational process, where attention is paid not only to the cognitive acquisition of
knowledge, but also to the affective support of the individual.

First, emotional Al demonstrates high efficiency in supporting motivation and reducing anxiety
by offering empathic feedback and adaptive interaction strategies. This is especially important in
mass education, where the teacher’s attention cannot always be directed to each student.

Second, digital interaction with emotional Al opens up opportunities for developing empathy
and training social skills through role-playing simulations, modeling conflict situations, and feedback
colored with care and attention. Although this empathy remains imitative, it performs an important
educational function — preparation for deeper interpersonal practices.

Thirdly, emotional Al is becoming an effective tool for soft development skills
communication, collaboration, emotional regulation and critical attitude to digital interactions. Its
application allows to make training more holistic and focused on the formation of a personality
capable of adapting to the challenges of the digital age.

At the same time, the results of the analysis show the need to maintain a balance: emotional Al
should be considered as a supplement to pedagogical practice, not its replacement. Its value lies in
expanding educational opportunities, but not in replacing live interpersonal contact. Thus, the
pedagogical potential of emotional Al lies in the creation of an affectively enriched educational
environment, where technologies become allies of the teacher in the formation of a harmonious, stable
and socially sensitive personality.

The introduction of emotional artificial intelligence into the educational process opens up broad
prospects, but at the same time threatens the fundamental values of pedagogy. Historically, education
has always been viewed as a space for the humanistic development of personality, where the main
goals were not only the transfer of knowledge, but also the formation of morality, responsibility,
empathy and the ability to make free choices.

The integration of emotional artificial intelligence (Al) into the education system is impossible
without a clear state policy and the development of standards regulating its use. This is not only about
technical certification of software, but also about a broader set of legal, ethical and pedagogical
frameworks that determine the place of affective technologies in the educational ecosystem.

Emotional data is one of the most sensitive types of information. Its processing requires much
stricter protection than cognitive performance indicators. Otherwise, the risk of leaks, manipulation
of emotions and commercial exploitation of students’ personal data increases. Public policy should
provide for: creation of legal mechanisms for the protection of emotional data; development of
standards for storing and processing information; implementation of mechanisms for monitoring the
activities of companies developing emotional Al
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In order for emotional Al not to become just a tool for market decisions, it is necessary to
include its use in the system of state educational standards. This implies: definition of pedagogical
goals of using affective technologies (support of motivation, development of soft skills , development
of empathy); development of methodological recommendations for schools and universities on the
safe integration of emotional Al; implementation of ethical codes that limit the manipulative use of
technologies.

Public policy must take into account ethical aspects: prohibition of the use of emotional data
for advertising and political purposes; creation of ethics committees under the ministries of education
and digital development; conducting independent assessments of technologies before their
implementation in the educational process.

In the context of globalization, it is impossible to consider emotional Al exclusively within
national borders. It is necessary to harmonize standards with international approaches developed by
UNESCO, OECD and the Council of Europe. This will ensure a unified framework for protecting the
rights of students, as well as create conditions for the exchange of best practices and joint research
[9,10,14,15].

The development and implementation of state standards for emotional Al is of strategic
importance: strengthens public trust in technology; creates conditions for safe digital pedagogy;
increases the competitiveness of the national education system in the context of global competition.
Thus, public policies and standards become the foundation for the formation of an “ethical
architecture” for the use of emotional Al in education. Their task is to ensure that technologies are
used for good, not harm, and that they enhance the humanistic mission of pedagogy, not replace it.

The integration of emotional artificial intelligence (Al) into educational practices extends far
beyond national borders. As affective analysis and synthesis technologies are developed by global
companies and research centers, their implementation in education requires international cooperation
aimed at developing common ethical principles, pedagogical models, and legal standards.

Emotional Al operates on universal aspects of the human psyche, but its application depends
on cultural, social and legal contexts. Different countries perceive different limits of acceptable
technological intervention in the emotional sphere: what may be considered an innovation in one
society is perceived as a threat in another. International cooperation allows us to smooth out these
differences and develop a unified framework for the humanistic use of technology.

Leading global organizations are already setting benchmarks [9,10,14]: UNESCO is
developing recommendations on the ethics of Al in education, emphasizing the priority of humanistic
values. OECD explores impact of digitalization on development of future competencies, including
soft skills skills and emotional intelligence. The Council of Europe focuses on protecting individual
rights in the digital environment, including emotional autonomy.
Combining these initiatives could form the basis for creating a global code of practice for the use of
emotional Al in education.

A necessary step is the creation of research and educational consortia that bring together
universities, schools, technology companies and government agencies. Such consortia can exchange
scientific data and best teaching practices; test technologies in different cultural and age groups; to
form open databases for the development of affective algorithms.

International cooperation should include training programs for teachers taking into account
global standards for working with emotional Al; academic mobility of students and teachers
participating in pilot projects; holding international conferences where the risks and prospects of
affective pedagogy are discussed.

Global cooperation has not only scientific but also political significance. It helps prevent digital
inequality between countries, where some gain access to emotional technologies and others are left
out; to form an ethical ecosystem that limits the exploitation of emotions for commercial and
ideological purposes; to strengthen the humanistic vector of development of education in the era of
digital transformation. International cooperation is therefore a prerequisite for the safe and productive
implementation of emotional Al in education. It creates a space where national initiatives are
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strengthened by global practices, and technologies become a tool not for dividing, but for uniting
cultures and societies.

An analysis of the phenomenon of emotional artificial intelligence has shown that it is capable
of transforming the very nature of the educational process, taking pedagogical practice beyond the
cognitive acquisition of knowledge and including an affective dimension. If classical digitalization
focused on automation and optimization of learning, then emotional Al opens the way to affective
pedagogy, where the central object is emotional well-being and the development of empathy in
students.

The theoretical foundations considered confirm that the emotional sphere is not a secondary,
but an equivalent component of the educational experience. Technological solutions, including
emotion recognition, synthesis of empathic response and multimodal integration, form the basis for
building adaptive digital environments that can reduce anxiety, maintain motivation and develop soft
skills. The pedagogical potential of emotional Al lies in the ability to develop empathy, emotional
regulation and cooperation skills using virtual simulations, empathic feedback and digital soft trainers
skills . The key condition for successful implementation is the ethical and pedagogical
meaningfulness of technologies. Public policy should ensure the protection of emotional data, the
development of standards and regulations, and include training teachers to work with emotional Al.
International cooperation is necessary to form a unified framework for the humanistic use of affective
technologies and overcome digital inequality.

Thus, the future of education can be imagined as a transition to the paradigm of "empathic Al
pedagogy", where artificial intelligence acts not as a replacement, but as an ally in the formation of a
harmonious, responsible and socially sensitive personality. Emotional Al becomes not only a
cognitive, but also an affective mentor, strengthening the humanistic mission of educational
institutions and society as a whole.

0 “MexayHapoJHbIA HAyYHO-UCCIejoBaTeabcKUH neHTp “Endless Light in Science”



JKOHOMMWYECKHUE HAYKH

2024 -5.99
LITERATURE
1. Goleman D. Emotional Intelligence: Why It Can Matter More Than 1Q. New York: Bantam

10.
1.

12.

13.

14.

15.

16.

Books, 1995.

Salovey P., Mayer JD Emotional Intelligence. Imagination, Cognition and Personality, 9(3), 185—
211, 1990.

Mayer JD, Salovey P, Caruso DR Emotional Intelligence: Theory, Findings, and Implications.
Psychological Inquiry, 15(3), 197-215, 2004.

Goleman D. Working with Emotional Intelligence. New York: Bantam Books, 1998.

Picard RW Affective Computing. Cambridge: MIT Press, 1997.

Calvo RA, D'Mello S. Affect Detection: An Interdisciplinary Review of Models, Methods, and
Their Applications. IEEE Transactions on Affective Computing, 1(1), 18-37, 2010.

McStay A. Emotional Al: The Rise of Empathic Media. London: Sage, 2018.

Cowie R., Cornelius R.R. Describing the Emotional States That Are Expressed in Speech. Speech
Communication, 40(1-2), 5-32, 2003.

UNESCO. Artificial Intelligence in Education: Challenges and Opportunities. Paris : UNESCO
Publishing , 2021.

OECD. Al in Education: Ensuring Inclusion and Equity. Paris: OECD Publishing, 2022.

Suler]. The Psychology of the Digital Age: Humans Become Electric. Cambridge : Cambridge
University Press , 2016.

Floridi L., Cowls J. A Unified Framework of Five Principles for Al in Society. Harvard Data
Science Review, 1(1), 2019.

D'Mello S., Graesser A. AutoTutor and Affective AutoTutor: Learning by Talking with
Cognitively and Emotionally Intelligent Computers That Talk Back. ACM Transactions on
Interactive Intelligent Systems, 2(4), 23, 2012.

Council of Europe. Artificial Intelligence and Education: Guidance for Policy Makers.
Strasbourg: Council of Europe, 2021.

Yadegaridehkordi E., et al. Affective Computing in Education: A Systematic Review and Future
Research. Computers & Education, 142, 103649, 2019.

Gelmanova Z. S. , Saulsky Yu. N. , Petrovskaya A.S., Ivanova A, B. Hard skills b soft skills:
meaning, differences and role V development personnel (2025) // In the world of science and
education.

0 “MexayHapoJHbIA HAyYHO-UCCIejoBaTeabcKUH neHTp “Endless Light in Science”



JKOHOMUHWYECKHWE HAYKHN
2024 -5.99

https://doi.org/10.5281/zenodo.17213673
332.1
SYNERGY «SCHOOL + UNIVERSITY»: NEW HORIZONS OF INTEGRATION OF

EDUCATIONAL PROGRAMS

GELMANOVA ZOYA SALIKHOVNA
Professor, Karaganda Industrial University, Temirtau, Kazakhstan

SAULSKY YURI NIKOLAEVICH
Master, Karaganda Industrial University, Temirtau, Kazakhstan

PETROVSKAYA ASIA STANISLAVOVNA
Master, Karaganda Industrial University, Temirtau, Kazakhstan

FAYEZ WAZANI ABDUL WALID
Master, Karaganda Industrial University, Temirtau, Kazakhstan

SAULSKAYA OLGA ANATOLIEVNA
Teacher, school No. 11, Temirtau, Kazakhstan

Abstract. Modern challenges associated with the digitalization of society, the formation of a
knowledge economy and the growing demands for the universality of graduates' competencies call
into question the effectiveness of the traditional model of separating school and university as two
isolated educational environments. In conditions where the boundaries between levels of education
are becoming increasingly conditional, there is a need to build synergetic trajectories that allow
schoolchildren not only to acquire subject knowledge, but also to master the fundamental foundations
of managerial, economic and philosophical culture.

The article substantiates the concept of introducing modular courses in management,
economics, philosophy and administration in a simplified form into the school curriculum using the
pass/fail system, which eliminates the impact on academic performance. Such an organizational
model allows minimizing stress traditionally associated with assessment procedures, and at the same
time stimulates interest in self-determination, reflection and early professional orientation.

The scientific novelty of the study lies in the development of the "School-University 4.0" model,
in which the integration of educational levels is understood not as a mechanical duplication of
content, but as the creation of a cross-disciplinary environment for the formation of metacompetences
- critical thinking, entrepreneurial outlook, the ability to manage projects and philosophical
reflection. It is proposed to consider this model as a strategic tool for building "bridges" between
general and higher education, reducing the "transition shock" and helping to prepare students for
the intellectual and professional challenges of the 21st century.

In practical terms, the article reveals the prospects for using the credit system within the
framework of integrative disciplines, demonstrates its advantages for educational motivation and
social maturity of schoolchildren, and also examines international analogues of pre-college
programs ( Advanced Placement , International Baccalaureate , Foundation Year ) with their
adaptation to local conditions. Thus, the synergy of "school + university" is positioned not only as
an innovative educational experiment, but also as a necessary step towards the formation of an
educational ecosystem capable of preparing individuals of the future - flexible, creative and ready
for interdisciplinary challenges.

Keywords: synergy of education, pre-college , soft skills , metacompetences , pass/fail, school-
university, philosophy of education.
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In the context of rapid digitalization and globalization, educational systems are faced with the
need to rethink their structure and content. The traditional model, in which school and university exist
as autonomous units, no longer meets the challenges of the 21st century. At the junction of eras, a
new educational paradigm is being formed, where the key factors are not so much subject knowledge
as the ability for interdisciplinary thinking, managing one's own development trajectory and adapting
to rapidly changing socio-economic conditions.

School education today is focused primarily on mastering basic academic disciplines, while
university requires applicants to be prepared for independent work, research, and strategic choice of
professional specialization. The gap between these two stages manifests itself in the “transition
shock” — the psychological and cognitive stress experienced by school graduates when faced with a
new paradigm of academic freedom and a high degree of responsibility for learning outcomes.

Overcoming this gap is possible through the introduction of synergetic educational models that
combine elements of the school and university programs. Of particular importance in this process are
the meta-level disciplines - management, economics, philosophy, management fundamentals, which
are integrated into high school not as a mandatory and assessment-laden block, but as a space for
trials, self-determination and the formation of a broad worldview horizon.

The fundamental idea is that such courses should be modular and simplified and assessed on a
pass/fail basis. Such a system removes the threat of a decline in academic performance and at the
same time allows schoolchildren to “try on” the university culture of learning: mastering the
conceptual apparatus, participating in discussions, and project work. This not only promotes the
development of soft skills and critical thinking, but also allows you to build individual educational
trajectories, where the choice of a future profession will be the result of conscious and conscious
reflection, and not external pressure.

International experience confirms the potential of such models. Advanced programs Placement
(USA), International Baccalaureate (Europe), Foundation Year (Great Britain and Australia) have
already proven the effectiveness of the early introduction of university practices into school
education. However, the proposed model "School-University 4.0" is distinguished by an innovative
emphasis on reducing assessment pressure and turning interdisciplinary courses into a tool for
developing metacompetences, rather than an additional source of workload [1]. Thus, the introduction
of such modular disciplines opens up prospects for the formation of a new generation educational
ecosystem, where school and university exist not as sequential, but as complementary stages, ensuring
the continuity of personal and intellectual development.

The idea of continuity of education has deep historical and philosophical roots and has always
been considered one of the key principles of building a holistic educational system. Even Jan Amos
Komensky in his "Great Didactics" emphasized the need for a "natural transition" between stages of
education, where each subsequent one does not cancel the previous one, but develops it and brings it
to a new level of understanding. This principle became the basis for the formation of educational
doctrines of the New Age, where education was thought of as a process of continuous and progressive
development of the individual.

In the 19th—20th centuries, the concept of continuity was reinforced in the works of J. Dewey,
J.-J. Rousseau, and later by L.S. Vygotsky, who pointed out the importance of the “zone of proximal
development” as a pedagogical mechanism for the smooth transition of a student from the acquired
level of knowledge to more complex forms of activity [3-5]. Thus, continuity in education is
considered not only as an organizational principle, but also as a psychological and pedagogical law
that ensures harmony between age stages, cognitive capabilities, and the requirements of the
educational environment.

Modern concepts of sustainable development and knowledge economy have given this principle
a new meaning. In the context of rapid changes, educational continuity should ensure not only
academic consistency of programs, but also metacompetence coherence: the formation of skills in
schoolchildren that will be in demand in the university and professional environment. At the same
time, we are not talking about formal duplication of content, but about the creation of “through
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educational lines” that allow learning to be perceived as a continuous trajectory - from basic school
to professional training and subsequent self-education [1].

In this logic, the integration of university course elements into school education can be seen as
a modern embodiment of the principle of continuity. It forms a bridge between the two levels of the
educational system and provides cognitive, cultural and social preparation for future challenges.
Unlike the classical model, where the transition between school and university is often “fragmentary”,
the proposed synergy allows for a softer and more conscious trajectory that eliminates the risks of an
adaptation crisis.

Thus, the concept of continuity in education is currently being transformed from the idea of a
smooth transition between stages into a strategy for the formation of a continuous educational
ecosystem, where school and university education are not opposed, but interact, creating conditions
for sustainable personal development.

In global educational practice, there has long been a tendency to "blur the boundaries" between
secondary and higher education. Universities in a number of countries act not only as institutions of
professional training, but also as partners in the process of forming an academic culture in high school
students. This approach is implemented through pre-college programs aimed at providing students
with the opportunity for early introduction to the university environment, mastering key concepts of
future disciplines and developing research skills.

One of the most famous examples is the Advanced system Placement (AP) in the USA. It
provides schoolchildren with access to university-level courses with subsequent credit for admission.
The key result of participation in AP is not so much a quantitative increase in knowledge, but a
qualitative change in thinking: students master the basics of academic discussion, project work and
analytical work, which form the core of university culture [6-8].

In Europe, the most important analogue is the International Baccalaureate (IB Diploma)
program. Programme). It focuses not only on subject knowledge, but also on the development of
critical thinking, intercultural communication and research activity. The IB system has become a
universal “bridge” between school and university, especially in countries where mobility and
international academic integration are in demand [9-13].

In the UK and Australia, so-called Foundations are common Year — preparatory courses at
universities that allow schoolchildren to “immerse themselves” in the academic environment and
master basic disciplines before starting full-time education. At the same time, the main task remains
to reduce the adaptation barrier and develop stable skills in schoolchildren for working with large
amounts of information, academic writing, and project research [14-16].

In Kazakhstan and a number of CIS countries, pre-university colleges and lyceums at
universities are actively developing, creating conditions for early profiling . However, unlike Western
models, they are often focused on formal strengthening of subject training, rather than on the
formation of metacompetences, which limits their synergetic potential [1,17,18].

Comparative analysis shows that the most successful pre-college programs are based on three
principles: A gentle introduction to the university environment through simplified courses, project
work and academic internships. Minimizing assessment pressure - using a pass/fail format or a
comprehensive portfolio assessment. Focus on meta-competencies — development of analytical
thinking, research culture and knowledge management skills [1]. Thus, international experience
demonstrates that the university as an early start space is becoming not a tool for “accelerating”
learning, but a mechanism for preparing a mature, conscious and motivated student. For Kazakhstan
and the post-Soviet space, this direction opens up the possibility of modernizing the education system
by introducing hybrid forms of interaction between school and university, focused not only on the
academic, but also on the personal and professional readiness of students [17,18].

The philosophy of education has traditionally viewed school and university as two qualitatively
different stages of personality development. School acts as a space for socialization and basic
personality development, where the foundations of worldview, values, and cognitive structures are
laid. University, on the contrary, symbolizes the stage of personality development, its intellectual and
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professional autonomy. The synergy of these two levels presupposes the creation of a model where
school and university cease to be isolated, but turn into interconnected links in a single educational
cycle.

From the standpoint of the philosophy of education, school can be understood as an
"anthropological matrix" where the individual receives his first ideas about the world, society and
himself. Here, not only the transmission of knowledge is important, but also the development of
abilities for critical understanding of reality. The university, on the contrary, embodies a space of
intellectual freedom, where the individual goes beyond ready-made schemes and begins to construct
his own research and professional trajectory.

In the synergetic model, education is conceived as a process of continuous self-development,
where school and university form a dialectical unity: the former provides the basis for a holistic
perception of the world, while the latter reveals potential in project, research and practical activities.
That is why the introduction of university modules into school education should not be perceived as
“accelerated maturation,” but as a way to expand the horizon of students’ self-identification.

From a philosophical point of view, the synergy of these stages reflects the principle of
"horizontal integration of knowledge ", where the humanities, social and management disciplines
cease to be an attribute of exclusively university education. Their simplified introduction into high
school through the pass/fail format becomes a tool for preparing for future choice and the formation
of a reflexive attitude to knowledge. Thus, the student's personality gradually emerges from the state
of "an object of pedagogical influence" and begins to become a subject of his own educational path.

1. The synergetic philosophy of “school + university” is integrated into the global context of
Illich’s ideas 1., Delors J., Freire P, who viewed education as a practice of freedom, creativity and
critical reflection. In this logic, the university ceases to be the “beginning of adult life”” and becomes
its natural continuation, while the school turns from a “dressing room” into a full-fledged space for
early personality development [8,12,19]. Thus, the philosophy of synergy demonstrates that only by
combining two stages — school and university — is it possible to form a holistic, mature and
innovatively thinking individual, capable of productive participation in the life of the knowledge
society.

In the context of the transformation of education towards interdisciplinarity and a competence-
based approach, disciplines traditionally related to the university level are becoming increasingly
important: management, economics, philosophy and the basics of management. Their early
introduction into the school curriculum in the format of modules does not pursue the goal of
“academic deepening”, but serves a strategic task - preparing students for a conscious perception of
future university experience and the formation of metacompetences in demand in the digital age [1].

The modular principle is of key importance here. Unlike the linear subjects of the school
curriculum, modules are built according to flexible logic: short blocks (6-8 lessons) focused on the
practical application of knowledge and the development of skills. This approach removes the barriers
of “overload” of the program and allows integrating new disciplines into the existing curriculum
without compromising the basic subjects. Management in the school format can be presented as
"management of everyday projects”: organizing group work, time management, planning tasks.
Students gain experience in structuring actions and making decisions - universal skills that go beyond
specific professions. The economy is understood through the “microeconomics of everyday life” —
understanding resources, the value of labor, the basics of financial literacy, and the logic of economic
choice. This module forms the basic ability for economic thinking, which is necessary for orientation
in a world of rapid change. Philosophy is taught in a practical way - as the development of critical
and reflective thinking skills. This is not an academic history of philosophy, but the ability to ask
questions, analyze arguments, and see alternatives. Thus, philosophy becomes an instrument of
intellectual freedom and responsibility. Management can be integrated through the study of the
"fundamentals of leadership and self-organization": teamwork, role distribution, decision-making
under uncertainty. Here, the prerequisites for the formation of future managers, entrepreneurs, and
leaders of public initiatives are laid.
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The introduction of such modules into school practice should be accompanied by new
pedagogical technologies: case method, game simulations, project assignments, debates. This will
allow us to move away from the reproductive approach and focus on activity-based learning, where
knowledge is born in the process of interaction, and not through memorization.

Thus, modular courses become an "entry point" into university culture, allowing schoolchildren
to safely try out new formats of working with information and group dynamics. This not only reduces
the future adaptation barrier, but also forms a generation of graduates ready to make a conscious
choice of educational and professional trajectory.

One of the most controversial issues of introducing new subjects into the school curriculum is
the problem of assessment pressure. The traditional grading system (from "2" to "5" or its analogues)
historically served as a motivation and control function, but in modern conditions it is increasingly
becoming a source of stress, demotivation and formal acquisition of knowledge. This is especially
noticeable in cases where students have to master new and unfamiliar subjects that go beyond their
basic educational experience.

The pass/fail format is being integrated into the educational process as a fundamentally different
assessment model. It assumes a minimum threshold of requirements (for example, attending classes,
participating in discussions, completing practical assignments), after which the student receives a
pass. The absence of a traditional grading of grades eliminates situations of "race for points", turning
learning into a space of experimentation and search, rather than coercion.

The advantages of this approach are obvious: students are not afraid of "getting a low grade",
which stimulates creativity and boldness in statements; attention is focused on the process of
acquiring knowledge, and not on the final grade on the report card; many foreign universities
(especially in the USA and Scandinavia) use the pass /fail system in the first years for a smooth
adaptation of students. Thus, its implementation in schools prepares for the future educational format;
since management, economics and philosophy are not mandatory examination subjects at school, the
pass/fail assessment allows them to be integrated without the risk of reducing overall academic
performance; the student is assessed by involvement and ability to practically apply knowledge, and
not by formal reproduction of the material.

In addition, the use of the “pass/fail” system corresponds to the trends of competency-based
and humanistic education, where the key factors are not formal indicators, but the development of
meta-competencies — the ability to think critically, work in a team, and make decisions.

Thus, the format of the credit system acts as an innovative tool for reducing academic pressure
and, at the same time, a pedagogical strategy for supporting freedom of choice. In combination with
the modular principle, it allows new disciplines to be transformed into a space for free search, while
maintaining academic discipline and responsibility.

Modern educational systems are increasingly faced with the need to prepare graduates not only
to pass exams and enter university, but also to live in conditions of uncertainty and rapid change in
the socio-economic environment. In this regard, metacompetences are becoming a key reference
point-supra-subject abilities that allow integrating knowledge, skills and personal qualities to solve
complex problems [1].

Philosophy as a modular course opens up space for the formation of a culture of questions,
analysis of arguments and verification of facts. In conditions of information overload, it is the ability
to critically select, structure and interpret information that becomes the foundation of intellectual
maturity. In a school environment, this can be realized through debates, essays, role-playing games
and case studies that stimulate dialogic thinking.

Management and economics in the school format allow developing basic communication skills,
teamwork and presentation of ideas. These skills - negotiation, reasoned expression of a position,
teamwork - form the basis for future success both at university and in the professional environment.
It is important that the development of soft skills at school reduces the risk of socio-psychological
maladjustment of students in the first years of study at a university.
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The course "Fundamentals of Management" is integrated into the educational process as a
leadership laboratory. Students try themselves in the roles of organizers of group projects, facilitators
of discussions or moderators of school events. Here, responsibility for the result, the ability to
coordinate resources and strategic planning skills are formed-qualities that become the core of future
management and entrepreneurial activity.

The synergy of management, economics and philosophy opens up opportunities for integrating
knowledge at the intersection of the humanities and applied fields. This forms in schoolchildren an
understanding of the interrelationship between disciplines and teaches them to see the complexity of
social processes. This approach corresponds to the trends of STEAM education (Science,
Technology, Engineering, Arts, Mathematics), where the emphasis is on interdisciplinary projects
and practice-oriented learning.

One of the key challenges in integrating university modules into school education is the risk of
overloading the curriculum. Modern schoolchildren are already faced with a highly intensive
educational process: the expansion of the list of compulsory subjects, preparation for national exams,
participation in Olympiads and extracurricular activities create a situation of constant cognitive stress.
The introduction of additional disciplines, even in a simplified format, can be perceived by students
and their parents as another source of pressure.

A study in the field of educational psychology [14] shows that excessive workload reduces not
only motivation, but also the efficiency of knowledge acquisition: students tend to memorize
superficially, avoid creative forms of activity, and demonstrate an increase in anxiety. For school
education, this is fraught with the formation of a “saturation effect,” in which any new content is
perceived as excessive and unnecessary.

However, the very idea of synergy between school and university does not imply a mechanical
increase in teaching hours. On the contrary, modular courses should be built into the existing program
according to the principle of flexible adaptation: use of the variable part of the curriculum; integration
into project activities and elective courses; replacing excessive formal reproductive classes with
activity-based formats (cases, debates, group projects). In addition, it is important to emphasize that
the proposed courses are of a metacompetence nature, which means that their content may partially
overlap with tasks already being solved within related disciplines. For example, the development of
critical thinking is possible simultaneously in philosophy and literature classes, and project
assignments on management can be integrated with computer science or social studies courses [1].
Thus, the key task of educational administrators is to ensure that new courses do not formally increase
the workload, but transform it qualitatively, creating conditions for more conscious, active and
interdisciplinary learning. Otherwise, the innovative idea risks becoming a source of resistance from
students, parents and teachers, which will neutralize its strategic potential.

One of the most predictable and at the same time systemic barriers to the implementation of the
synergetic model of "school + university" is resistance to the traditional assessment system. The very
logic of domestic and post-Soviet education is historically based on quantitative indicators: grades,
ratings, average scores, which are perceived as a universal and objective tool for measuring the
success of a student. In this paradigm, the teacher, parent and government agencies rely on the grade
as the main marker of the quality of education.

pass/fail format undermines the traditional foundations of this system. Resistance is
strengthened by the fact that assessment in the traditional system performs not only an academic but
also a social-normative function: the mark becomes an instrument of disciplinary control, a way of
managing motivation and a form of social comparison. The rejection of the usual scales means the
need to find new instruments for recording and recognizing academic achievements, which requires
both methodological and organizational changes.

However, international experience (for example, the use of the pass /fail system in universities
in the USA, Canada, and Finland) shows that abandoning strict point differentiation does not lead to
a decrease in the quality of training. On the contrary, it encourages students to participate in the
educational process for the sake of the experience itself and the development of competencies, and

0 “MexayHapoJHbIA HAyYHO-UCCIejoBaTeabcKUH neHTp “Endless Light in Science”



JKOHOMUHWYECKHWE HAYKHN

2024 -5.99

not for the sake of assessment. Moreover, studies demonstrate that the pass/fail system helps reduce
anxiety and academic stress, while maintaining responsibility for meeting minimum requirements.

For Kazakhstan and the post-Soviet space, the implementation of such a model will require a
gradual transition: parallel use of traditional assessment and the pass/fail format in different blocks
of the program; development of transparent criteria for receiving credit (participation, completion of
practical assignments, project activity); active work with parents and teachers to explain the goals
and advantages of the new system. Thus, resistance to the traditional assessment system is a natural
manifestation of institutional inertia. It can be overcome only through a systemic dialogue between
the school, university, government structures and society. Otherwise, any innovation risks remaining
a formal superstructure that does not change the essence of the educational process.

One of the most important advantages of integrating university modules into school education
is smoothing the transition from school to higher education. For most graduates, this stage is
accompanied by a phenomenon called "transition shock" in pedagogical literature. It manifests itself
in a sharp change in the educational paradigm: from an environment where learning is based on
detailed regulation and control by the teacher, the student enters a university where independence,
the ability to self-manage and a proactive attitude towards knowledge are expected of him.

As a result, many first-year students face difficulties: inability to manage time and resources;
lack of habit of independent reading and research work; stress from new formats (lectures, seminars,
discussions, project assignments); cognitive and emotional overload. The introduction of modular
courses in management, economics, philosophy and administration in schools can significantly soften
this barrier. International studies (in particular, the practice of pre-college courses in the USA and
Europe) show that such programs reduce the level of anxiety of first-year students, increase their
academic success and accelerate socialization in the university environment. For Kazakhstan and the
post-Soviet countries, this effect is of particular importance, since the gap between school and
university is historically large: school remains more directive, while the university makes demands
on autonomy.

Thus, the introduction of university modules in senior classes serves as a "soft springboard",
allowing graduates not just to adapt, but to come to university with experience in academic
communication, self-organization skills, and an understanding of the value of interdisciplinary
knowledge. This not only reduces the percentage of unsuccessful students in the first years, but also
contributes to the formation of a sustainable motivation for lifelong learning.

One of the central effects of the introduction of modular university courses into school
education is a significant increase in academic motivation and the formation of a more conscious
attitude among high school students towards the choice of a future profession.

The traditional school curriculum, focused on mastering basic subjects, is often perceived by
students as being disconnected from real life and professional prospects. As a result, interest in
learning decreases: knowledge is acquired formally, and the process of preparing for final exams
becomes mechanical. The introduction of courses in management, economics, philosophy and
administration changes the educational optics, creating space for a direct connection between
knowledge and life.

International experience confirms this trend. In countries where pre-college programs are
developed, the level of student satisfaction with their educational choice is significantly higher, and
the percentage of students changing their course of study in the first years is lower. For Kazakhstan,
this means a strategic step towards the formation of a conscious applicant who comes to the university
not by chance, but with an understanding of his own interests and goals.

One of the most strategic effects of introducing university modules into school education is the
opportunity to accelerate the formation of the “university of the future” model. In the classical
paradigm, a university is thought of as a space where a person gets only after finishing school and
successfully passing entrance exams. However, in the context of digitalization, global competition
and the knowledge economy, a university is no longer exclusively an institution of higher education
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and is gradually turning into an ecosystem of continuous learning, to which a person connects much
earlier and remains a part of it throughout his or her life.

The integration of management, economics, philosophy and administration courses into the
school curriculum — even in a simplified format and on a pass/fail system — effectively turns the
school into a “ pre-university laboratory.” Here, students receive not only basic knowledge, but also
experience in mastering academic practices: participating in discussions, conducting project research,
presenting results, and teamwork. These formats are integrated into the school ecosystem, creating
an environment where students are both schoolchildren and potential students.

Thus, the university of the future is formed not as a closed institution, but as an open network,
covering school, college, university and the system of additional education. In this model, the school
plays the role of an "entry point" into the academic community, and the university is a space for
deepening and developing already formed skills.

It 1s important to emphasize that such integration contributes to the formation of a new type of
educational identity: the student begins to perceive himself not as an object of pedagogical influence,
but as a subject of his own educational path, included in a broader ecosystem of knowledge. This
creates the prerequisites for the formation of a lifelong culture learning (lifelong learning), where the
university becomes not the final stage, but a permanent partner of the individual.

In addition, the synergy between school and university opens up opportunities for digital
transformation of education: the use of online university courses (MOOC), blended learning formats,
virtual laboratories and simulators. The school becomes a platform for testing these solutions, and the
university becomes a center for their methodological support and development.

The introduction of modular courses in management, economics, philosophy and
administration into the school curriculum requires not only methodological but also technological
support. Here, artificial intelligence (Al) can play a key role, acting as a tool for personalization,
adaptation and expansion of the educational experience. Unlike traditional methods, where the
teacher is the main source of information, Al allows for the construction of a hybrid model in which
the student gains access to multi-layered educational resources, interacts with digital mentors and
forms an individual development trajectory [20]. The use of Al in modular courses serves a triple
function: personalizes learning ; immersively simulates the university environment; provides the
teacher with digital analytics .

Modern education is increasingly shifting from the transfer of subject knowledge to the
formation of metacompetences — universal abilities that allow graduates to act effectively in
conditions of uncertainty, digitalization, and global competition. In this process, artificial intelligence
(AI) is becoming not just an automation tool, but a digital simulator of future experience that models
situations that require critical analysis, creativity, communication, and leadership.

In the classical sense, a university is a “place” where you go after school. In the logic of the Al
ecosystem, it becomes a process that begins at school, continues at the university, and is transformed
into a lifelong system. learning. This university of the future unites schools, digital platforms, research
centers and the labor market into a single smart network, where Al manages information flows,
personalizes content and ensures the continuity of the educational trajectory.

Thus, the “university of the future” ceases to be an institution, but becomes a living Al
ecosystem, which a student enters even before enrollment and remains a part of throughout his or her
life. This not only reduces the transition barrier, but also forms a new type of educational culture,
where learning is perceived as a continuous, personalized and interdisciplinary process.

The modern education system faces the need to bridge the gap between school and university.
The traditional model, where these stages existed as isolated worlds, no longer meets the requirements
of the knowledge economy and the digital age. The integration of modular courses in management,
economics, philosophy and administration into senior grades of school in the pass/fail format is
becoming not only a pedagogical innovation, but also a strategic tool for forming a holistic
educational trajectory.

0 “MexayHapoJHbIA HAyYHO-UCCIejoBaTeabcKUH neHTp “Endless Light in Science”



JKOHOMUHWYECKHWE HAYKHN

2024 -5.99

The synergy of “school + university” allows: smooth out the barrier of transition to a university
and reduce the stress of adaptation; to form internal motivation and ensure a conscious choice of
profession; develop key metacompetencies - critical thinking, soft skills , leadership and cross-
disciplinarity; transform the school from a “university dressing room” into a laboratory of early
experience, where individuals receive the first tools for independently constructing their educational
and professional path.

Artificial intelligence is of particular importance in this model. It acts as a catalyst for synergy,
providing personalization of learning, support for the pass/fail system, development of
metacompetencies, and the formation of the university ecosystem of the future as a distributed digital
network. At the same time, it is Al that is capable of turning education into a process of continuous
and adaptive growth, where the school becomes the entry point, and the university is a space for
disclosure and deepening, while maintaining a single digital identity of the student.

However, the implementation of such solutions requires attention to ethical and organizational
challenges: data protection, overcoming digital inequality, training teachers and preserving the
humanistic dimension of education. Only in the balance of technologies and values is sustainable
transformation possible, capable of ensuring the competitiveness and cultural maturity of future
generations.

Thus, the synergy of school, university and artificial intelligence forms a new paradigm of
education, where learning ceases to be linear and fragmented. It becomes continuous, integrated and
future-oriented, creating a generation of individuals who are ready not only to adapt to changes, but
also to actively initiate them.

Project ""Synergy school No. 11 - KarlU Temirtau"

General concept

Creation of a pilot program integrating senior classes of School No. 11 and Karaganda
Industrial University (KaRIU). The goal is to build a bridge between secondary and higher education
through modular courses in economics, management, philosophy, administration and digital
technologies. The training is based on the “pass/fail” principle to relieve the stress of grades and focus
on the development of metacompetencies .

Project objectives

The goal of the project "Synergy School No. 11 - KarIU Temirtau" is to create an integrated
educational model that ensures a smooth transition of students from school to university level of
preparation through the introduction of modular courses in management, economics, philosophy and
administration using digital technologies and artificial intelligence.

The project aims to:

1. Reducing the adaptation barrier between school and university by introducing
schoolchildren to academic practices and digital learning tools early on.

2. Formation of new generation meta-competencies - critical thinking, communication,
leadership, project approach, digital literacy - which will become the foundation for successful
mastering of university programs.

3. Increasing student motivation through the integration of practice-oriented modules related
to real economic, managerial and social situations.

4. To prepare conscious applicants to KarlU who make their choice of profession not by
chance, but based on personal interests, abilities and prior experience of participating in university
projects.

5. Development of a new pedagogical model at the intersection of school and university, where
teachers and lecturers of KarlU act as mentors and facilitators , and artificial intelligence ensures
personalization and transparency of learning.

6. Creation of an educational ecosystem in Temirtau, where schools, universities and industrial
enterprises act as interconnected links in the training of personnel for the region.

Thus, the goal of the project goes beyond simple preparation for admission: it forms a
sustainable system of educational continuity, where the school becomes the entry point into the
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university culture, and KUU becomes the center of personal development and professional orientation
already at the senior stages of school education.

Implementation format

The project "Synergy School No. 11 - KarlU Temirtau" is implemented in the format of a pilot
integrated educational program based on a combination of school and university practices. Its key
principle is modularity, variability and personalization of training with the active use of artificial
intelligence technologies.

The main forms of implementation include:

1. Modular courses

Courses in management, economics, philosophy and administration in grades 10—11.

They are built according to block -modular logic (6—8 weeks), which allows them to be
integrated into the curriculum without overload.

The assessment system is pass /fail, stress-free and focused on participation and engagement.

2. Team teaching

Lessons are taught in a collaborative format between school teachers and KarlU instructors.

University teachers give introductory lectures and master classes, school teachers help to adapt
the material.

A unified educational community is being formed, where students feel like they are part of the
university culture.

3. University internships for schoolchildren

Excursions and laboratory classes at KarlU (virtual and in-person).

Participation of schoolchildren in scientific and practical conferences, debates and hackathons
organized by the university.

Project groups of “schoolchildren + students” to solve real cases (for example, on urban
infrastructure, ecology or digital services).

4. Digitalization and Al

Using chatbots and intelligent tutors for consultations and knowledge testing.

Personalized learning through adaptive platforms: the system selects tasks depending on the
level of preparation.

Formation of a student's digital portfolio, which accompanies him from the 10th grade and is
taken into account when entering KarlU .

5. Extracurricular formats

School and university clubs of interest (economics, philosophy, management, engineering).

Case studies and business games (for example, “School Startup”, “Mini-City of the Future”).

Summer schools and winter camps at KarlU for schoolchildren with an emphasis on project
work.

6. Hybrid learning

Some modules are implemented online (lectures by KarlU , recordings of webinars).

Some are offline, with an emphasis on collaborative activities.

A unified digital educational environment is being formed, accessible to both school students
and KarlU students .

7. Industry Connection

Connecting Temirtau industrial partners to the project (JSC Qarmet, machine-building
enterprises).

Joint mini-projects of schoolchildren and students based on requests from enterprises.

Primary professional experience for schoolchildren through participation in practice-oriented
tasks.

Thus, the implementation form is built as a multi-level interaction model: the school gets access
to university resources and Al tools, KAIU gets motivated applicants, and the region gets trained
young specialists with experience in project work even before entering the university.

Stages of implementation
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Phase I (2025-2026): Preparatory

Joint development of modules by school No. 11 and KarlU .

Advanced training for school teachers (courses at KarlU).

Creation of a pilot Al assistant to support students and schoolchildren.

Phase 11 (2026-2027): pilot

Launch of modules in 10th grade.

Conducting the first joint classes at the KarlU .

Formation of digital portfolios of students.

Phase III (2027-2028): Expansion

Connecting 11th graders.

Creation of school and student project teams.

Conducting a regional scientific and practical conference "School and University without
Borders".

Stage IV (from 2028): integration

Automatic accounting of school credits upon admission to KarIU.

Creation of the Center for Continuity of Education "School- Kar[U".

Connecting other schools in Temirtau to the model.

Expected results

The implementation of the project will achieve significant educational, organizational and
socio-economic effects at the level of the school, university and the city of Temirtau.

1. For schoolchildren

Reducing the adaptation barrier when transferring to university: graduates of school No. 11 will
come to KarlU with experience of working in university formats (lectures, seminars, project
assignments).

Formation of meta-competencies (critical thinking, teamwork, leadership, digital literacy) that
complement subject knowledge.

Increased motivation for learning: schoolchildren will see a direct connection between
knowledge and future professions.

Conscious choice of educational trajectory: reducing the number of cases when students change
their specialty after the first year.

A digital portfolio of each graduate, containing achievements and projects, useful for
admission and career start.

2. For school No. 11

Strengthening the status of an innovative school in the region implementing a pre-university
training model.

Improving the quality of the educational process through the introduction of new disciplines
and technologies.

Improving the image among parents and applicants: the school will be perceived as a launching
pad for admission to KGIU.

Methodological development of teachers: teachers will gain experience working in a team with
university professors and master new teaching roles (facilitator, mentor, coach).

3. For KAIU Temirtau

An influx of motivated applicants who are already familiar with the university environment and
ready for independent study.

Reducing the percentage of maladjustment and academic failure among first-year students.

Formation of an educational brand: KGIU will become a center of innovation and digital
practices, open to the school and the city.

Integration into the regional ecosystem: the university will be perceived not as a “separate
institution”, but as an active participant in the school and city community.

4. For the city and region
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Connection between education and industry: school and student projects will solve practical
problems of the city (infrastructure, ecology, digitalization).

Building social capital: creating a new generation of citizens with critical thinking and
leadership skills.

Reducing the outflow of young people: applicants will see prospects in KarlU and Temirtau,
which will strengthen the local personnel base.

Creating a model that can be scaled up to other schools and universities in the region.

Thus, the project “Synergy School No. 11 — KarlU Temirtau” will have a multi-level effect:
from improving the quality of school education and the competitiveness of KarlU to strengthening
the regional system of personnel training.

Development Prospects

The project has significant potential for expansion and institutionalization, going beyond the
local initiative of School No. 11 and KarlU. Its further development can be implemented in several
strategic directions:

1. Scaling to the city and region

Connecting other schools in Temirtau to the project and forming a network of partner schools
of KarlU .

Creation of a “school-university cluster” in the Karaganda region, where KarlU acts as a
methodological and digital integration center.

Conducting annual city educational forums “School + University”, where projects of
schoolchildren and students are presented.

2. Integration with industrial enterprises

Involvement of industrial partners of the region (Qarmet, mechanical engineering enterprises,
IT companies) in the organization of practice-oriented cases.

Creation of “ mini-orders” for school and student teams, where real production tasks are
adapted to the level of 10-11 grades.

Formation of a system of “early dual education”: schoolchildren become familiar not only with
the university, but also with the industry.

3. Digital transformation

Development of the Al platform: transition from a chatbot to a smart educational assistant that
accompanies schoolchildren and students throughout their entire journey.

Creation of a single digital portfolio database, which is automatically integrated into the KGIU
system upon admission.

Implementation of virtual laboratories and simulators for modular courses (economic games,
engineering simulations, management simulators).

4. Academic institutionalization

Development of the official program “Pre-college KarlU”, approved by the Ministry of Science
and Higher Education of the Republic of Kazakhstan.

Inclusion of modules in the system of elective disciplines in senior schools.

Preparation of joint publications and methodological materials (school + KarlU ) for the
exchange of experience at the level of Kazakhstan.

5. International cooperation

Connecting the Kar IU and schools in the region to the Erasmus + and UNESCO Education
2030 programs, where the integration of schools and universities is one of the priorities.

Creation of network projects with foreign universities (online courses, joint hackathons).

Formation of “virtual classes” where Temirtau schoolchildren will be able to work in a team
with foreign students.

6. Long-term effect

Preparing a new generation of applicants focused on engineering, economics and management
professions.

Reducing the educational and social gap between school and university.
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Transformation of KarlU into a regional center for innovation in education, forming a personnel

base for the industrial development of Temirtau and the region.

Thus, the project’s prospects are to transform a local initiative into a systemic solution for the

region, and in the future — into a model that can be scaled up at the national level as a “Kazakhstani
pre-college integration format”.
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Abstract. The modern educational environment is entering a phase when basic academic
disciplines are no longer sufficient to form generations capable of not only adapting but also
managing global change processes. In the context of the rapid development of bioengineering,
agricultural technology, genetic engineering, energy of the future and programming, there is a need
to create flexible educational modules that will allow schoolchildren of the early pre-university level
to touch the technologies of tomorrow. The elective module "Future Technologies" within the Synergy
"School + University" program is an innovative format for integrating research, engineering and
digital education into the school-university trajectory. Unlike the basic modules focused on
metacompetences (critical thinking, soft skills, leadership), this module is optional and is designed
for motivated schoolchildren ready for research. This makes it a kind of "educational laboratory" -
a space for trying out ideas, modeling technologies and creating prototypes. The scientific novelty of
the module lies in the fact that for the first time it offers a comprehensive solution for early career
guidance in STEM areas in the logic of “school + university”. The methodological innovation
consists of a combination of project work, mentoring of students in technical specialties and digital
support (online simulations, chatbots, digital portfolios, artificial intelligence for progress analysis).
This creates conditions for personalized learning, where each student gets the opportunity to build
their own research trajectory.

Keywords: synergy school + university, elective module; bioengineering; hydroponics; genetic
engineering, energy of the future;, programming; research projects; educational innovations.

The modern education system faces a double challenge: on the one hand, it is necessary to
provide schoolchildren with fundamental knowledge, and on the other hand, to form readiness for
life and work in the conditions of accelerated scientific and technological revolution. The
development of bioengineering, genetic engineering, sustainable agricultural technologies, renewable
energy and programming changes the idea of what competencies will be in demand in the coming
decades. In this situation, traditional school programs are insufficient to prepare young people for the
knowledge economy and innovative society [4,9-12,16-21,23-26].

The Synergy "School + University" program was developed as a response to the gap between
school and university education. At the first stages, it focused on the formation of metacompetencies
(critical thinking, leadership, financial literacy, soft skills), then expanded by introducing innovative
modules such as Mini-MBA and student mentoring. These elements allowed us to create a solid
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foundation that ensures successful adaptation of schoolchildren to the university environment and the
development of management and social skills. [4-7,9-12,16-20]. The next logical step is to create an
optional, selective module "Future Technologies" aimed at schoolchildren with a clear interest in
STEM areas. Its peculiarity is that it is not mandatory for all participants, but works as an individual
educational trajectory for motivated students who want to explore promising areas of science and
technology. This format allows for a balance between mass synergetic training and in-depth research
training.

Within the framework of this module, schoolchildren have the opportunity to: get in touch with
bio- and genetic engineering through adapted simulations and discussions about the ethics of science;
get acquainted with hydroponics and agricultural technologies as a model of sustainable development
and a “green economy”’; explore the energy of the future, modeling solutions for regional and global
energy; master the basics of programming, which is becoming a universal tool for work in any field
of science and business [21-26].

Of particular importance in this case is the participation of student mentors from technical and
natural science fields, who accompany schoolchildren in research projects, explain complex terms in
accessible language, and help to structure project assignments. This ensures intergenerational
continuity and turns the module into a platform for interaction between schoolchildren and students
on an equal footing.

Thus, the introduction of the optional module “Future Technologies” expands the educational
architecture of “Synergy”, combining fundamental metacompetences, management skills (Mini-
MBA) and mentoring with a focus on the latest technological trends. This makes the program more
flexible and innovative, providing Kazakhstan with the training of future researchers, engineers and
entrepreneurs capable of solving the problems of sustainable development and global competition
[4,6,7,9-12].

Bio and genetic engineering are one of the most dynamically developing areas of science, which
shapes the future of medicine, agriculture and ecology. For the school-university model Synergy
"school + university", the integration of these areas into the educational trajectory has a dual meaning:
on the one hand, it introduces schoolchildren to current scientific achievements, and on the other, it
forms their ethical and critical view of the use of technologies capable of radically changing nature
and man [21,23].

Educational objectives of the block. To provide schoolchildren with basic knowledge of the
principles of molecular biology and genetics in an adapted form. To introduce the possibilities and
limitations of genome editing technologies. To form an understanding that biotechnology is not only
a tool, but also an ethical challenge for humanity. To develop research thinking through modeling
virtual experiments [21,23].

Training formats: virtual laboratories; project assignments; mentoring of biology students
[21,23].

Expected effects. For schoolchildren: development of scientific interest, formation of critical
thinking, familiarization with current world research, increased motivation to enroll in biotechnology
and medical specialties. For student mentors: strengthening pedagogical competencies, the ability to
adapt complex material for a younger audience, development of soft skills in scientific
communication. For the university and the region: training potential applicants in the field of
bioengineering and medicine, formation of the image of an educational environment open to
innovations [4,7,9-12,21,23].

Bio- and genetic engineering block into the elective module “Future Technologies” allows
schoolchildren not only to become familiar with advanced scientific trends, but also to develop a
critical and value-based attitude towards them. This turns learning into a process of not passive
assimilation of facts, but active reflection on how technologies affect people, society and the planet
[21,23].

Hydroponics is one of the most promising technologies in the field of agriculture, which allows
growing plants without using soil, using nutrient solutions instead. In the context of global climate
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change, population growth and limited natural resources, hydroponic systems are becoming a key
area of sustainable agriculture. The introduction of this block into the elective module "Future
Technologies" gives schoolchildren a unique opportunity to come into contact with a practice that is
at the intersection of biology, engineering and ecology [21-23].

Educational objectives of the block. To introduce schoolchildren to the principles of
hydroponics and modern methods of agricultural technology. To show the advantages of sustainable
farming: water savings, reduced use of fertilizers and pesticides, the possibility of growing in urban
conditions. To develop students' design and experimental work skills through the creation of mini-
installations. To cultivate environmental responsibility and understanding of the role of innovative
technologies in ensuring food security [4.9-12.22].

Training formats: workshop “Mini-hydroponic installation”; research project; team
assignments with mentors; discussions on sustainable development [22]:

Expected effects. For schoolchildren: practical experience in design, understanding of the
principles of sustainable agriculture, increased interest in biology and engineering. For student
mentors: development of research project facilitation skills, consolidation of knowledge in the field
of agricultural technology, ability to explain complex processes in simple language. For the university
and the region: formation of a personnel reserve for the agro-industrial complex, popularization of
innovative agricultural technologies among young people. [4,9-12,21,23].

Hydroponics in the educational module "Technologies of the Future" becomes not only an
object of study, but also a tool for developing engineering and research thinking. This block teaches
schoolchildren to see the relationship between science and life, showing that solutions to global
problems (hunger, ecology, sustainable development) begin with simple experiments and local
projects [22].

Future energy is a strategic direction that determines the sustainability and competitiveness of
humanity in the 21st century. The world is experiencing a transition from traditional hydrocarbon
sources to renewable energy and new technological solutions - solar and wind power plants,
thermonuclear reactors, smart grids, energy storage technologies and hydrogen energy. Including this
block in the optional module "Future Technologies" allows schoolchildren not only to get acquainted
with modern trends, but also to see the connection between global challenges and local opportunities
in their region [8,13,23-25].

Educational objectives of the block. To give schoolchildren an idea of the principles of
operation of renewable energy sources. To show the role of future energy in solving the problems of
climate change and sustainable development. To develop an understanding of the concept of "smart
grids" and digital management of energy systems. To develop skills in modeling energy solutions
through design and digital tools [23-25].

Training formats: interactive simulations; mini- projects; mentoring of students of technical
fields; discussion clubs. Expected effects. For schoolchildren: understanding of the global energy
agenda, skills in resource analysis and design of energy solutions, development of ecological and
engineering thinking. For student mentors: experience in popularizing energy technologies, ability to
work with models and digital simulations, development of facilitation skills. For universities and the
region: formation of interest in engineering and energy specialties, preparation of motivated
applicants, support of strategic initiatives on “green energy” in Kazakhstan [8,13,23-25].

The "Energy of the Future" block shows schoolchildren that energy is not only "large power
plants", but also a space for innovation, where digitalization, environmental friendliness and
engineering solutions are intertwined. It forms in schoolchildren the idea that the future of energy is
associated with sustainable development, digital technologies and global responsibility, which means
that each of them can contribute to building an environmentally safe world [4,9-12,23-25].

Programming today is not only a tool for working in the IT sphere, but also a universal language
of the modern world, which is “spoken” by science, engineering, economics and social practices.
Knowledge of it allows creating digital products, managing systems, analyzing data and modeling
processes. For schoolchildren of the optional module “Technologies of the Future”, programming
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becomes a key connecting element, allowing to combine blocks on bioengineering, hydroponics and
energy into a single digital educational environment [21-26].

Educational objectives of the block. To introduce schoolchildren to basic programming
languages (Python, JavaScript) and their application. To develop an understanding that programming
is not only “code”, but also the logic of problem solving. To demonstrate the capabilities of digital
technologies for modeling, analysis and visualization in projects on biology, agricultural technology
and energy. To develop skills in working with algorithms, digital platforms and the simplest elements
of artificial intelligence. [21,23-26].

Training formats: interactive workshops; mini- projects; coding marathons (mini-hackathons):

Expected effects. For schoolchildren: development of algorithmic and critical thinking;
experience of integrating digital tools into interdisciplinary projects; increased confidence in working
with IT technologies and awareness of their versatility. For student mentors: consolidation of
programming skills through teaching; development of soft skills - the ability to explain code "in
simple terms"; expansion of the portfolio through participation in mentoring digital projects. For
universities and the region: preparation of schoolchildren for applicant trajectories in IT and
engineering specialties; formation of an ecosystem of digital literacy among young people;
contribution to the implementation of the national agenda for the digitalization of Kazakhstan
[7,24,25,26].

Programming and digital technologies become the core of the module’s interdisciplinary nature:
they link together biological, engineering and energy projects, turning ideas into working digital
solutions. For schoolchildren, this is not only mastering the “language of the future,” but also
understanding that through code they can influence reality — from a school project to global
innovations [4,9-12,21,23-26].

The elective module "Future Technologies" is conceived as an optional educational track within
the Synergy "school + university" program. Its difference from the basic blocks is that it is not aimed
at all participants, but at motivated schoolchildren who are ready to go beyond the standard
curriculum and try themselves in research and engineering practices. This format creates conditions
for the formation of individual educational trajectories, and also ensures a balance between mass
training and targeted support for talents.

The principle of optionality is a key feature of the elective module "Technologies of the Future",
which distinguishes it from the basic mandatory blocks of the Synergy program "school + university".
Unlike courses aimed at developing universal metacompetencies, this module is built on the basis of
motivation and internal interest of schoolchildren. Its value lies in the fact that it includes precisely
those students who strive to go beyond the standard school curriculum and immerse themselves in
research activities related to advanced technologies [6,7].

Voluntary participation. Participation in the module is carried out at the student’s personal
choice and does not affect his basic academic workload. This model removes the stress associated
with compulsory subjects and turns the learning process into a positive educational adventure rather
than an additional source of stress. Voluntariness increases internal motivation: students come to the
module with a desire to learn, and not because of external pressure.

Selection mechanisms. The optional nature of the module implies minimal selection, based not
on academic achievement, but on demonstrated interest: motivational essays (“Why do I want to
participate in the “Future Technologies” module?”); creative tasks (mini-research or small project in
the STEM direction); interviews with mentors, where the student can talk about his expectations and
interests. Thus, the module includes students who are ready for exploration and experimentation,
regardless of whether they are “excellent” or “average” students in the traditional grading system.

Individual trajectories. Electiveness opens up the possibility of flexibly constructing individual
educational trajectories. For example:

a student can choose only one block (for example, “Programming”) and focus on it; another -
go through all four areas (bioengineering, hydroponics, energy, programming) and create their own
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interdisciplinary project; students can work both individually and in teams, depending on the format
of the tasks [21,22-26].

Significance for the pedagogical model Voluntary participation in the module serves several
purposes at once: Selection by interest: the most motivated students are involved. Development of
subjectivity : schoolchildren make conscious choices, which increases the sense of responsibility for
the result. Mentoring effectiveness: student mentors work with a group of students interested in
development, which means the interaction becomes more productive.

The optional nature of the “Technologies of the Future” module turns it into a space of
conscious choice and research freedom, where students study not because they “have to,” but because
they are truly interested. This is what creates an atmosphere of enthusiasm, creativity, and innovation
that distinguishes this module from traditional compulsory courses and strengthens the general model
of Synergy “school + university” [4,9-12].

Project logic is the central methodological principle of the "Future Technologies" module.
Unlike the traditional learning model, where students acquire knowledge primarily in the form of
lectures, tests and assignments, here the educational process is built around practical tasks, research
initiatives and collective design of solutions. This approach not only makes learning more applied,
but also prepares students for the real challenges of the university and professional environment.

Basic principles of project logic. From task to solution: training is built not from theory to
practice, but vice versa: students receive a problem (case, research challenge, engineering task) that
needs to be solved; theory is mastered to the extent that it is necessary for the implementation of the
project. Interdisciplinarity: projects combine knowledge from different fields: biology +
programming (digital model of a hydroponic installation), physics + ecology (mini solar battery),
ethics + genetic engineering (discussion on genome modification); students learn to synthesize
knowledge, which is especially important in the era of complex problems. Teamwork: projects are
carried out in small groups (4-6 people), where the following roles are distributed: leader, analyst,
programmer, presenter, mediator; role rotation allows each student to try themselves in different
positions, developing soft skills. Public defense of the result: each project ends with a presentation -
a mini-pitch session, where students present their product, argue their solutions and answer questions;
This builds confidence in public speaking and the ability to work with feedback [7,21- 26].

Examples of project formats. Research mini-project: “How to change the composition of the
nutrient solution to increase the yield of a hydroponic system?”” Engineering prototype: a model of a
“smart home” using solar panels and sensors. Social and ethical case: a discussion about the use of
CRISPR technologies in medicine and their moral boundaries. Digital solution: developing an
application for monitoring plant growth or calculating the efficiency of an energy system [1,22].

The role of student mentors in project logic: help schoolchildren structure a project (from idea
to implementation); provide advice on complex issues, explaining professional terms in accessible
language; facilitators of team discussions, keeping the focus on the goal.

Educational effects. For schoolchildren: development of critical and engineering thinking,
ability to work in conditions of uncertainty, formation of communication skills. For student mentors:
practicing project management and pedagogical facilitation techniques . For the university: creating
a base for future research laboratories and start-ups with the participation of motivated applicants.

Project logic transforms the optional module “Future Technologies” into a laboratory of
practical experience, where schoolchildren learn not only to assimilate knowledge, but to apply it to
create specific solutions. This approach forms the thinking of the participants as a researcher and a
practitioner at the same time, which corresponds to the challenges of the digital age and the principles
of innovative education [4,9-12,16-20].

An important feature of the selective module "Technologies of the Future” is the active
participation of university students in the role of mentors, tutors and facilitators . Unlike teachers,
who often perform the function of knowledge translators and controllers of material assimilation,
student mentors become partners of schoolchildren in the research process, which strengthens the
horizontal "peer-to-peer" model and gives educational interaction the dynamics of trust and openness.
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Functions of student mentors. Educational support: explaining complex scientific and technical
concepts in an accessible language; assistance in mastering digital tools (simulators, laboratories,
software environments); consulting schoolchildren when completing mini-projects. Facilitation of
teamwork: organizing project discussions and distributing roles in groups; supporting the rotation
process of leaders and participants; supporting teams in resolving conflict situations. Motivation and
inspiration: demonstrating personal experience: how the student chose the direction, what projects he
or she implemented; forming an image of the “near future” — schoolchildren see that in a few years
they can be in the same position; creating an atmosphere of trust and partnership, unavailable in the
classic “teacher-student” interaction. Developing schoolchildren’s soft skills: training
communication skills through dialogues and discussions; developing empathy and the ability to argue
a position; supporting in public speaking (rehearsals of pitch sessions, feedback on presentations) [7].

The effects of mentoring on the students themselves. Leadership and pedagogical empathy:
students learn to lead and listen to their junior colleagues. Reinforcing professional knowledge: by
explaining complex material in simple terms, mentors learn it more deeply themselves. Developing
facilitation skills: experience in moderating discussions and managing group dynamics. Creating a
digital portfolio: participation in mentoring is recorded in the system, increasing the academic and
professional value of the student [5,6].

Systemic role for the university a. The university receives not only motivated applicants among
schoolchildren, but also a new generation of student leaders who undergo practical training in
pedagogical and mentoring interaction. This turns the university into a platform for multi-level
educational interaction, where students not only study, but also become active subjects of the
educational process.

Student mentors in the Future Technologies module act as catalysts for educational synergy,
connecting university knowledge and schoolchildren’s motivation. Their participation makes learning
less formal, more lively and closer to real practice. Mentoring becomes not only a support tool, but
also a social technology for the formation of a culture of mutual assistance and continuity of
generations.

Digital support for the elective module "Future Technologies" organically continues the
architecture already tested in the previous stages of the Synergy " school + university" program. If in
the basic level modules digital tools were used primarily for communication and progress recording
(online platforms, chat bots, electronic portfolios), and in the Mini -MBA - for simulating business
situations and public presentations, then in the new elective the digital environment acquires a
research and engineering character, allowing schoolchildren to model real technological processes.

Key areas of digital integration. Virtual labs and simulations: develop the practice laid down in
the Mini-MBA (business games, cases), but transfer it to the STEM sphere: schoolchildren can work
with digital models of hydroponic systems, power plants or biological processes; create a safe space
for experiments, where mistakes become part of the educational process, and not a reason for
sanctions; provide access to experience that is impossible in a school lab (for example, modeling
thermonuclear reactions or genome editing). Digital portfolio as an extended analogue of the MBA
CV: continues the line laid down in the Mini-MBA, where each participant recorded their
achievements in management and project tasks; in the "Future Technologies" module, the portfolio
already records research and engineering practices: code solutions, mini-projects, prototypes of
installations, participation in discussions on the ethics of technology; becomes an individual
educational "ecosystem" reflecting the dynamics of the growth of the student's competencies.
Chatbots and digital assistants: inherit the support function tested in the early Synergy modules:
chatbots remind about tasks, help distribute roles in the project, record activity in teamwork; are
supplemented with intelligent modules - a chatbot can simulate a negotiation situation, check the
logic of argumentation or generate additional tasks. Artificial intelligence as a pedagogical partner:
if in Mini-MBA Al acted as a simulator of business scenarios, then here it becomes a universal tool
for STEM education: it simulates biological processes, analyzes energy calculations, evaluates the
correctness of the program code; acts as an intelligent facilitator: suggests weak points in the project,
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offers development scenarios and generates feedback in real time. Hybrid implementation model:
digital infrastructure makes the module accessible to schoolchildren from different regions of
Kazakhstan; project teams can work in a mixed format: offline experiments in schools are combined
with online work on the university platform; This strengthens the principle of “synergy through the
network”, allowing to expand the audience without losing the quality of educational interaction [1,16-
25].

Educational effects of digital support. For schoolchildren: the opportunity to “try on” the role
of a researcher and engineer, working with professional digital tools; increased digital literacy and
confidence in STEM areas. For student mentors: developing digital facilitation skills, teaching
practices through online tools, and experience integrating Al into educational processes. For
universities: creating a basis for further integration of optional modules into the pre-university
training system; expanding the digital infrastructure for future programs.

Digital support in the Future Technologies module is not just a technical supplement, but an
innovative educational framework that ensures continuity with all previous stages of the Synergy
School + University program. It combines the experience of a digital portfolio, case methods and Al
simulations tested in the Mini-MBA and mentoring practices with new STEM areas, turning training
into an interdisciplinary study where schoolchildren and students create the future together [1,4,9-
12].

Unlike the basic modules Synergy " school + university"” and Mini -MBA, where the "pass/fail"
principle was used as a tool to relieve pressure and focus on participation, in the selective module
"Technologies of the Future" the assessment logic requires even greater flexibility and
individualization. Since participation in the module is optional, it should not turn into a source of
stress control or strict certification. On the contrary, the value here is to record the educational path
of each participant, emphasizing their contribution, achievements and progress.

Basic principles of evaluation. Voluntary recording of results: participation in the module does
not require mandatory exams or formalized results; Students themselves choose the form in which to
demonstrate their achievements: a project, a digital portfolio, an essay, a research note, or a public
presentation. Multi-format: The results are recorded in different formats: digital portfolio with project
records; demonstration of a prototype or simulation; participation in a mini- hackathon or research
discussion; software product development;

Each format is valuable and is assessed not by strict criteria, but through quality feedback. Loyal
and supportive nature: the emphasis is not on comparing participants with each other, but on
individual progress; The criterion for success is not the result in absolute numbers, but the interest
shown, participation and steps forward compared to one’s own starting level. Mentoring feedback:
the key element of the system is feedback from student mentors and teachers; Feedback is structured
in the format of “strengths — growth areas — possible steps for development,” which turns assessment
into a tool for reflection rather than pressure. Self-assessment and peer assessment: students learn to
analyze their own contributions and those of their team, creating a culture of open and constructive
assessment; This enhances reflexivity and develops the ability to receive and give feedback.

Digital recording. All achievements are integrated into a digital portfolio, which acts not as a
“report card” but as a living map of the educational path. The platform allows you to track:
participation in blocks (bioengineering, hydroponics, energy, programming); completed projects and
their results; feedback from mentors and self-assessment of participants; dynamics of competence
development [21-26].

The assessment system in the Future Technologies module differs from the previous stages of
Synergy by being even more individualized and flexible. There is no point in traditional assessments
or ratings: the value lies in giving students space for experimentation, mistakes, and growth. Each
participation is already a result, and the outcome is not a “grade in a journal,” but skills, experience,
and a digital portfolio that record progress and form a sense of authorship in the student’s educational
trajectory.
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The implementation scenario of the optional module "Future Technologies" is based on the
principles of flexibility, project-based approach and intergenerational mentoring. Unlike the basic
program and Mini -MBA, where the educational structure is more strictly regulated, here the
emphasis is on freedom of choice and variability, which allows each student to build an individual
research trajectory.

Stage 1. Selection and orientation of participants.

The module starts with a motivational stage: schoolchildren submit an application in free form
(essay, video presentation, mini-project), where they justify their interest in the selected topics.
Introductory meetings are held with student mentors and teachers, where the objectives, structure and
possibilities of the module are explained. Each student gets access to a digital platform where their
educational trajectory is recorded.

Stage 2. Immersion in thematic blocks.

The module lasts one academic year and is divided into four blocks (by quarters or trimesters):
Bio and genetic engineering — introduction to genetics and ethical discussions. Hydroponics and
agrotechnology — creation of mini- experiments on growing plants. Energy of the future — modeling
of renewable sources and smart-grid solutions. Programming and digital technologies —
development of applications and simulations to support projects. Each block ends with an
intermediate project: a mini-research, prototype or public defense. Students can choose one block in
depth or participate in all for a broad coverage [21-26].

Stage 3. Interdisciplinary teams.

Flexible teams of schoolchildren and student mentors are formed to work on projects. In a team,
schoolchildren try out different roles (leader, analyst, programmer, presenter). Role rotation builds
flexible leadership and collaboration skills.

Stage 4. Digital recording and support.

All results are recorded in a digital portfolio, which becomes the main assessment tool. Al
assistants offer recommendations (“develop public speaking skills,” “deepen programming
knowledge”). Chatbots help schoolchildren manage deadlines and teamwork [24—-26].

Stage 5. Final integration and presentation.

The academic year ends with a final pitch session, where teams present their projects, ranging
from biotech concepts to energy simulators and digital solutions. The jury includes university
professors, senior students, and representatives of local innovation companies. The best projects may
receive support for continuation in university laboratories or business incubators [4,9-12,21,23-25].

Stage 6. Post-modular support.

Participants retain access to their digital portfolio and Al recommendations. For motivated
schoolchildren, tracks of in-depth cooperation with the university are opened: participation in summer
schools, internships, research circles. The university gets the opportunity for early recruitment of
talented applicants.

The implementation scenario of the module "Technologies of the Future" sets a flexible, multi-
level and interdisciplinary learning path, where schoolchildren do not just study new technologies,
but try themselves in the role of researchers and designers. This format strengthens the continuity of
the previous stages of "Synergy" (meta-competences, Mini-MBA, mentoring) and brings the program
to a level where education becomes a tool for the formation of a generation of creators and innovators
for Kazakhstan. [6,7,16-20].

Examples of projects in the module "Technologies of the Future" . One of the key features of
the optional module is the focus on practice-oriented projects that schoolchildren develop in a team
with student mentors. These projects act as "mini-laboratories of the future", where teenagers try
themselves in the roles of researchers, engineers, programmers and entrepreneurs.

Bio and genetic engineering. The Virtual CRISPR Lab project: schoolchildren use digital
simulation to “edit” plant DNA to increase its resistance to drought. Essay-discussion “The Ethics of
Genome Editing”: teamwork on the pros and cons of using genetic engineering in medicine. Mini-
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study “GMO: Myths and Reality”: schoolchildren conduct a survey at school and analyze public
opinion on genetically modified products [21, 23].

Hydroponics and agricultural technologies. The School Farm on the Windowsill project: the
team constructs a simple hydroponic installation and monitors the growth of plants in different
solutions. Comparative experiment "Traditional soil and hydroponics": schoolchildren record the
growth rate and quality of plants, analyzing the data obtained in a digital portfolio. The City of the
Future: Green Roofs and Vertical Farms initiative: development of a model of a sustainable
microdistrict using hydroponic technologies [22].

Energy of the Future. The Solar Station for School project: calculating the school's energy needs
and modeling the installation of solar panels. Simulation of the Energy Crisis: schoolchildren, as a
team of power engineers, make decisions about the distribution of resources in the event of power
outages. The Smart Home Energy study: the team designs a digital lighting and heating control system
to save energy [23-25] .

Programming and digital technologies. Mini-hackathon "Digital School Assistant": creating a
simple chatbot for a lesson schedule or FAQ for schoolchildren. Software simulator "Plant growth":
schoolchildren model how plant growth conditions change depending on the composition of the
nutrient solution. Data visualization "Energy of the Future": developing an interactive map showing
the share of renewable sources in the energy sector of different countries [23-26].

Interdisciplinary projects. "Green City 2035": integration of bioengineering, hydroponics,
energy and programming into a single sustainable city project. "School Startup": a team develops a
startup idea (for example, a vertical farm for the city or an application for monitoring energy
consumption) and presents it at a pitch session. "Ethical Forum": an intergenerational discussion of
schoolchildren and students about which technologies of the future carry risks and which ones bring
new opportunities [21-26].

The projects of the "Future Technologies”" module provide schoolchildren with real-life
experience, where they learn not only to learn new things, but also to apply them. Each task is open-
ended: it is not so much the "correct answer" that is important, but a reasoned solution, creativity, and
teamwork. Thus, the projects become not an academic obligation, but a space for the formation of the
students' research identity.

Hypothetical case (KarIU + school No. 11, Temirtau). The integration of the optional module
"Technologies of the Future" into the educational model Synergy "school + university" logically
continues the trajectory we have set. If at the first stage the emphasis was on mentoring students as a
social bridge, at the second - on the structural integration of the school and university through digital
technologies, at the third - on Mini-MBA as the managerial core of the program, then the optional
"Technologies of the Future" forms the research dimension of synergy, allowing schoolchildren to
immerse themselves in the practice of STEM areas [1].

Participant selection and preparation. Schoolchildren: participation is voluntary, which
corresponds to the optionality logic inherent in the new model. Selection is based not on academic
performance, but on motivation and interest in research activities. Student mentors: senior students
of KarlU from the fields of biotechnology, energy, IT and agricultural engineering are involved. Their
role continues the “peer to peer” line tested in previous modules, but with an emphasis on scientific
and engineering support. Teachers: act as coordinators and moderators, ensuring a balance between
the accessibility of the material and academic depth [21,23-25].

Implementation of educational blocks. The elective is divided into four blocks, each of which
strengthens and develops the Mini-MBA practices and the mentoring model already mastered by
schoolchildren: Bio and genetic engineering — expands the philosophical and ethical component
previously laid down in the basic modules. Hydroponics and agricultural technology — relies on the
logic of project practices and forms the skills of sustainable thinking. Energy of the future — links
school projects with the global agenda (ESG, green economy), which continues the ideas of strategic
thinking of the Mini-MBA. Programming and digital technologies — integrates the digital platform
and Al practices laid down in the second stage of "Synergy" into the STEM context. Each block ends
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with a mini-project, which is recorded in the digital portfolio and can be used as a "step" for entering
a university or participating in regional competitions [8,13,21-26].

Integration and final presentation. Teams of schoolchildren and students prepare
interdisciplinary projects: "Green Class of the Future", "Smart School Greenhouse", "Digital
Assistant for Energy Management". The final pitch session repeats the Mini-MBA practice, but is
transferred to the STEM plane, where research hypotheses, engineering prototypes and digital
solutions are evaluated. The jury includes representatives of KGIU, schools and regional enterprises,
which makes the module a platform not only for educational, but also for innovative and social testing
of ideas [4,9-12].

Expected results. For schoolchildren: consolidation of project and research work skills,
confidence in STEM areas, experience in public communication. For students: development of
mentoring competence and the ability to facilitate scientific and engineering projects. For the
university: attracting motivated applicants and expanding the pre-university preparation model. For
the region: forming the core of a youth community ready to solve the problems of sustainable
development and the digital economy. The case of "Kariu + school No. 11, Temirtau" demonstrates
that the optional module "Technologies of the Future" is the fourth logical stage of the evolution of
the Synergy program "school + university". It combines the experience of mentoring, digital
architecture, management practices of Mini-MBA and brings synergy into the sphere of research and
engineering solutions, preparing schoolchildren for the challenges of the 21st century [1].

Effects for schoolchildren. Formation of a research identity: teenagers not only acquire
knowledge, but try themselves in the roles of scientists, engineers, and programmers. Mastering
practical STEM competencies that cannot be obtained within the standard school curriculum.
Developing knowledge integration skills: combining biology, engineering, programming, and ethics
in interdisciplinary projects. Increasing motivation to enter university and a conscious choice of a
future professional trajectory [21-26].

Effects for student mentors. Deepening professional knowledge through teaching practice and
supporting school projects. Developing the facilitation and teaching skills needed by future leaders
and managers. Enrich your digital portfolio with experience working with interdisciplinary teams.
Increasing the role of students at the university as active subjects of the educational process, and not
just recipients of knowledge.

Effects for universities. Creation of a channel for early recruitment of talented applicants who
are already familiar with the university environment and project-based learning methods. Formation
of the image of the university as a center of innovative education that works proactively.
Strengthening ties with regional schools and building a sustainable “school-university-community”
model. Development of the infrastructure of digital and research practices that can be scaled to other
educational programs of the university [4.9-12.16-20].

Effects for the region and society. Preparing a younger generation with an engineering and
research mindset, ready to engage in sustainable development projects and digitalization of the
economy. Creating an ecosystem of “small innovations” where school projects can be transformed
into startups and social initiatives. Strengthening the social capital of the region: a culture of
mentoring, horizontal cooperation and intergenerational continuity. Potential integration of the
optional module into the national strategy for modernizing education in Kazakhstan, which makes it
significant not only at the school or university level, but also at the state level [4.8-13.16-20].

The module "Technologies of the Future" becomes the next evolutionary stage of the Synergy
"school + university" program, taking it beyond adaptation and management competencies to the
formation of a research and innovation culture of the new generation. Its effects go beyond classical
pedagogy: schoolchildren become researchers, students - mentors, universities - innovation centers,
and the region - a platform for the formation of the personnel reserve of the 21st century. Thus, the
prospects of the module are associated not only with improving the quality of education, but also with
the creation of a model of the socio-technological future of Kazakhstan, where the synergy of
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generations and the integration of school and university become the basis for sustainable development
[4.9-12.16-20].

The optional module "Future Technologies" is not just an additional element in the structure of
the Synergy "school + university" program, but its qualitative expansion and entry into a new level.
If the first four stages of the model's evolution laid the foundation - from mentoring and digital
integration to Mini-MBA management practices and regional testing in Temirtau - then this module
opens up a research and innovation dimension, turning school-university synergy into a full-fledged
laboratory of the future [4,9-12].

This is where its strategic novelty lies: Firstly, the module elevates the educational model from
the level of adaptation and management competencies to the level of technological creativity.
Schoolchildren become not only consumers of knowledge, but also its co-authors, trying themselves
in the roles of researchers, engineers, programmers and inventors. Secondly, the elective introduces
a component of variability and flexibility into the program, removing the burden of mandatory
assessment procedures and providing students with freedom of choice, independence and
responsibility for their own development. Thirdly, the module strengthens intergenerational synergy:
student mentors, who previously helped schoolchildren adapt, are now involved in supporting
research projects, becoming a bridge between university science and the school environment.
Fourthly, the digital support of the module takes the educational process beyond the classroom,
creating an ecosystem where students gain access to virtual laboratories, simulations and Al
assistants, and their achievements are recorded in a digital portfolio - an analogue of a professional
resume [8,13].

Development prospects. The module develops interdisciplinary thinking, critical analysis and
digital literacy skills in schoolchildren, ensuring readiness for STEM-focused university programs.
KarlU and other universities have the opportunity to build a long-term trajectory with future
applicants who come not as "passive students", but as active researchers with their own portfolio of
projects. The elective strengthens the culture of mentoring and peer-to-peer cooperation, builds trust
between generations and makes the university a significant social partner for the school and the
region. The first rudiments of research initiatives, startups and prototypes appear through school and
student projects, which can be integrated into university laboratories and business incubators. The
inclusion of elective modules such as "Technologies of the Future" in the educational strategy of
Kazakhstan can become part of the state program for school modernization and training of personnel
for the digital economy and "green energy" [8,13,23-25].

The optional module “Technologies of the Future” secures the status of a full-fledged multi-
level educational ecosystem for the Synergy “school + university” program, where a student goes
through the following path: from soft adaptation (mentoring); through digital integration and modular
learning logic; to management thinking (Mini-MBA); regional testing (Temirtau cases); and, finally,
to research and innovation experience, which forms not just “future students”, but future creators of
technologies and leaders of the 21st century [1,4,9-12].

Thus, “Technologies of the Future” are becoming not an elective in the traditional sense, but
the culmination of a synergetic program, its strategic expansion and a guide to the future. It is this
module that opens new horizons for the school, university and society of Kazakhstan, setting the
foundation for a national system of early training of researchers, engineers and entrepreneurs of the
digital era [8,13].
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Abstract. The Capstone module "Career Guidance and Professions of the Future" is conceived
as the final stage of the Synergy educational program "school + university”, combining all the
accumulated experience of pupils and students into a single trajectory of a conscious choice of
profession. Unlike the basic modules aimed at forming metacompetencies, Mini -MBA, providing
management training, or electives such as "Technologies of the Future", focused on research
practices, this module has a strategic navigation function: it helps graduates not only decide on the
direction of further education, but also correlate it with the prospects of the labor market in 2035-
2050.

The novelty of the approach is that career guidance is viewed not as a formal procedure (tests,
consultations), but as a practice-oriented immersion into professional worlds through VR/AR
simulations, artificial intelligence, competency maps of the future and job practices. shadowing
("following a professional”). This format allows schoolchildren to live a "rehearsal of a profession”,
see its pros and cons, and correlate personal interests and skills with the demands of the global
economy.

Keywords: capstone module; career guidance; professions of the future,; school + university
synergy, digital portfolio; educational trajectories.

The modern education system faces a challenge: how to help schoolchildren not only acquire
knowledge and metacompetences, but also make an informed choice of profession that corresponds
to their interests and the challenges of the global economy of the future. Traditional forms of career
guidance, limited to tests and consultations, are insufficient in the context of rapid changes in the
labor market, where professions disappear and appear faster than schoolchildren manage to go from
high school to university [1].

Previous studies on the Synergy "school + university" program identified key stages in the
formation of an educational ecosystem: student mentoring as a social bridge, digital integration of
school and university, Mini -MBA as a management core, and optional STEM modules. Each of these
steps allowed students to expand their horizons, prepare them for teamwork, and develop soft skills,
research activities and basic management practices. However, before entering the university, there
remains a critical task - the transition from general preparation to personalized professional choice.

It is to solve this problem that the capstone module of career guidance is being developed,
which becomes the final stage of the Synergy program. Its mission is to transform the accumulated
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experience (project portfolio, management training, STEM initiatives) into a tool for conscious choice
of profession and educational trajectory. Here, schoolchildren get the opportunity to “try on” the
professions of the future through VR/AR simulations, job shadowing with students and young
professionals, digital analytics of competencies using artificial intelligence.

Thus, the introduction of the capstone module allows to close the gap between school and
university not only at the level of academic or social adaptation, but also at the level of the graduate's
life strategy. He becomes not just an applicant choosing a faculty, but a subject aware of his
professional mission and understanding how his personal competencies relate to the demands of
society and the economy of the future.

In the global educational tradition, capstone modules play the role of the final stage of training,
integrating the knowledge, skills and experience acquired by students throughout the course. In
universities in the USA, Canada, Great Britain and Australia , capstone - projects have long been a
mandatory part of bachelor's and master's degrees. Their goal is not only to test the level of training
of graduates, but also to give them the opportunity to demonstrate their ability to solve problems in a
complex manner in conditions as close to reality as possible [2].

Features of capstone practices in foreign universities: capstone combines several areas: from
economics and management to engineering and social sciences. Students learn to see the relationship
between different disciplines; the project is developed based on a real case of a company, social
organization or research laboratory. This makes capstone a bridge between academia and practice;
tasks are completed in groups, which allows for the development of soft skills: communication,
leadership, time management, critical thinking; the result is a public presentation of the project with
the participation of experts - teachers, employers, representatives of public organizations.

Capstone programs, projects occupy a special place. There they act as management simulations:
students analyze complex business cases, model strategic decisions and evaluate their consequences.
This format proves the graduates' readiness to manage companies and organizations.

Transferring the capstone model to the school-university level opens up fundamentally new
horizons. Here, the capstone module can perform the function of final career guidance: integrate the
results of all previous modules of the Synergy program; allow students to undergo a “job rehearsal”
through simulations, mentoring and reflection; make the transition to university education more
meaningful and strategic.

Thus, the world experience of capstone practices shows that they are an effective tool for
integrating knowledge and preparing for the next stage of life. In the context of Kazakhstan and the
Synergy program "school + university", capstone becomes not just an academic result, but an
educational bridge to future professions, setting a vector for schoolchildren for professional and
personal self-determination.

Career guidance has always been an important element of the educational system, but in the
digital age it is acquiring new strategic significance. If previously the choice of profession was based
on a relatively stable structure of the labor market and a limited set of “traditional” career paths, today
the situation has changed dramatically: professions become obsolete within 5-10 years, new spheres
appear, and globalization and digitalization erase the boundaries between industries [3,4].

Key challenges that determine the relevance of career guidance [3,4]:

Labor market dynamics. According to WEF forecasts, by 2030, more than 40% of existing
professions will undergo transformation or disappear. For schoolchildren, this means the need to
prepare for careers that do not yet exist in their usual form [5].

Growing interdisciplinarity. Future professions combine different fields of knowledge -
bioinformatics, cognitive sciences, programming, energy. Classical career guidance according to the
"humanities/techie" scheme is losing its relevance [1,3,4].

The need for digital skills. Regardless of the chosen profession, mastery of digital tools and
understanding of the logic of working with data are becoming a prerequisite [6].
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Social and ethical dilemmas. Digitalization and automation give rise to questions of
employment, responsibility of Al, sustainable development. Career guidance should prepare
schoolchildren for an informed choice, taking into account these challenges.

Evolution of career guidance [1]:

The classic stage: ability tests, consultations with a psychologist, excursions to enterprises.

stage: online platforms, automated career guidance tests, profession databases [1,6].

Modern stage: use of VR/AR simulations, Al analysis of student portfolios, digital maps of
future professions [6,7].

Significance for the Synergy program "school + university". Capstone - the career guidance
module is built into this modern context. It allows: combine the student’s accumulated experience
(Mini -MBA, STEM projects, mentoring) with the forecast of the professions of the future; form an
individual educational trajectory through a digital portfolio [2,5,20]; use Al to match a student’s
personal competencies with relevant and promising professions; shift the focus from choosing a
faculty “by tradition” to choosing a profession based on strategic forecasting. Thus, career guidance
in the digital age ceases to be an auxiliary function and turns into a key tool for managing the student's
future. The Capstone module allows institutionalizing this transition, providing school graduates with
a conscious entry into university. and into the world of professions that will be in demand in 2035—
2050.

Capstone - the career guidance module in the Synergy "school + university" program plays the
role of a closing link that connects school education with the university trajectory. Its value lies in the
fact that it is not considered as a "separate course", but as a system for integrating all the educational
experience accumulated by the student during participation in the previous modules of the program.

capstone functions. Capstone helps schoolchildren systematize the knowledge obtained at
different stages (Mini-MBA, STEM modules, "Technologies of the Future") and see their
interconnection. Graduates learn to think interdisciplinary: to combine humanities and technical
knowledge, soft skills and hard skills . The final project within the capstone is transformed into a
“compressed model” of the future educational trajectory Capstone becomes a space for “professional
rehearsal”: students test their own interests and abilities through VR/AR simulations, shadowing and
digital portfolios [6-8]. The choice of profession ceases to be abstract - it becomes the result of real
trials and reflection. The university receives not a random applicant, but a future student with a
conscious professional choice. Capstone creates a culture of responsibility for one's choices and an
understanding of their long-term consequences. Students gain experience interacting with mentors,
teachers and employers, which expands their social capital. The inclusion of the university and
regional partners in capstone makes career guidance a collective process, rather than an individual
problem of the student [1,2,8].

If mentoring addresses, the issue of social adaptation, digital integration addresses the issue of
technological support, Mini-MBA addresses the issue of managerial thinking, and STEM modules
address the issue of research experience, then capstone becomes a bridge from school preparation to
university and professional choice. It does not simply complete a cycle, but opens a new dimension,
where the student begins to act as a subject of his educational and professional trajectory. Thus, the
capstone module transforms linear learning into spiral development: the experience accumulated in
the school program is rethought and “melted” into a choice of the future. This allows the graduate to
enter the university not as a “freshman-newbie”, but as a young researcher and future professional,
aware of his mission and place in the system of the economy and society.

In the classical education system, the university enters the life of a young person only after
finishing school, when the applicant has already made a choice of direction. However, experience
shows that this choice is often random, forced or superficial. The Capstone module of career guidance
in the Synergy program " school + university" offers a different solution: the university becomes not
only a point of admission, but also an active navigator of educational and career trajectories even at
the senior school stage.
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The university takes on the role of a guide to the world of professions, demonstrating to
schoolchildren a variety of areas - from engineering and biotechnology to creative industries and the
digital economy. University structures (career centers, research laboratories, business incubators)
become a “window into the future” for schoolchildren. Thus, the university acts as a career compass,
correcting the student’s choice based on an analysis of his competencies and interests.

Formats for including the university in career guidance. Demonstration sites where
schoolchildren get acquainted with professions through practice: mini-experiments, engineering
tasks, business simulations. Example: "a day in a bioengineering lab" or "an MBA management
session for high school seniors." University professors give open lectures, demonstrating how
fundamental knowledge is transformed into professional competencies. This helps schoolchildren
develop an understanding of the real content of university disciplines. Involving employers through
the university. The university acts as an intermediary between the school and the labour market,
attracting companies and organisations to conduct career guidance events. This makes capstone not
only an academic but also a socio-economic project.

Effects of the university role. For schoolchildren: access to information about professions, real
experience of interaction with the university environment, reduced risk of making the wrong choice.
For the university: an influx of motivated applicants ready for active learning and involvement in
research projects. For the region: formation of a personnel reserve focused on strategic areas of the
economy and society. Thus, the university in the capstone module ceases to be the “final entry point”
and becomes a systemic career navigator, creating a stable understanding of the professions and
trajectories of the future in schoolchildren.

If the university in the capstone module performs the function of a strategic navigator, then the
school becomes a space for initial trials and experiments, where the student can safely test different
roles and areas of activity. In the digital age, the school ceases to be just a provider of knowledge - it
turns into a laboratory of self-determination, where educational practices prepare students for a
conscious choice of profession.

School as a platform for "professional rehearsals". Within the framework of capstone steps,
the school can organize mini-projects that simulate real professional situations: creating a school
startup, a research experiment, a social project. Such formats allow students to try themselves in
different roles: researcher, manager, analyst, teacher, engineer. Mistakes in this space are not critical:
they are perceived as part of the educational experience, not as a failure.

Early choice through cross-disciplinary assignments. The school can integrate interdisciplinary
projects that cross subject boundaries. Examples: project "Green energy for my city" (physics +
ecology + economics), "Programming for social assistance" (computer science + sociology), "Ethics
of genetic experiments" (biology + philosophy). Such tasks show that the professions of the future
are born at the intersection of disciplines.

Support through teachers and school tutors. Teachers become not just transmitters of
knowledge, but facilitators of choice, helping students analyze their interests and record their
experience in a digital portfolio. It is important to create a culture in the school that values not only
academic achievement, but also trying new things.

Effects of the school role. For students: the opportunity to "try on" different professions, feel
their strengths and weaknesses, and develop an initial trajectory. For the school: strengthening its role
as the first step in the “school-university-profession” chain, increasing its attractiveness in the eyes
of parents and society. For the university: schoolchildren come to capstone with a conscious
experience of trials, and not from a blank slate. Thus, the school in the capstone module turns into an
experimental environment for early professional choice, creating a foundation for subsequent
navigation at the university. It becomes a place where a teenager begins not only to study, but also to
design his future.

The peculiarity of the capstone module is that it preserves and strengthens the logic laid down
in the first articles of the Synergy series "school + university" - the idea of mentoring students as a
"bridge" between generations. If at the early stages mentors helped schoolchildren adapt to the
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university culture and master soft skills, then within the framework of capstone their mission is
transformed: they become guides into the world of professions, giving schoolchildren the opportunity
to look at the future through the practice of “job shadowing [7].

The essence of job shadowing. A schoolchild "follows a student" for a certain period of time
(day or week), observing his or her educational, research, and project activities. This format allows
graduates to see the university from the inside: lectures, laboratory classes, project sessions, student
initiatives. Students share their personal experiences of choosing a profession, difficulties of
adaptation, participation in projects and internships.

The role of student mentors. They help students understand how real university life differs from
their perceptions. They share insights: what is important for a successful start, what skills are really
in demand, how to build an individual educational trajectory. Students are closer to schoolchildren in
age and thinking style, so their experience is perceived as more authentic and accessible for imitation.
They demonstrate that the university is not an abstract structure, but a living environment of growth
and opportunity. The participation of students from different fields allows schoolchildren to see the
diversity of professional tracks. It is important that mentors can show not only the “ready-made
profession”, but also its transformation in the digital age.

Digital support job shadowing [7]. Using online platforms, students record their observations
in a digital portfolio. Mentors and students jointly create “career maps” where they highlight skills
that are actually in demand. Al analytics helps to generalize shadowing experience and link it to
competency maps for 2035-2050.

Job implementation shadowing. For schoolchildren: fear of university and choice of profession
disappears, clarity about one’s own interests appears. For students: develops the ability for
pedagogical facilitation and leadership, forms soft skills skill "mentoring". For the university: a
system of early involvement of applicants is being created, which reduces the risk of dropping out in
the first years. For the region: a culture of continuity and horizontal support between generations is
being formed. In this way, student mentors become an integral part of the capstone module,
transforming career guidance from a formal consultation into a living process of shared experience,
where the student learns to see himself as part of an academic and professional community.

The digital portfolio has become a key element of the Synergy cycle "school + university". In
the context of the capstone module, it plays a special role: it becomes a navigator of professional
choice, integrating the student's academic experience, the results of the Mini -MBA, participation in
the electives "Technologies of the Future" and the experience of interacting with student mentors.

Digital portfolio functions in the capstone module. The student's projects are recorded: research,
management, social, STEM initiatives. The results of shadowing sessions and VR/AR simulations of
professions are displayed. Achievements in soft are taken into account skills. Artificial intelligence
analyzes the accumulated data array and identifies the student's strengths and weaknesses. Based on
the analysis, recommendations are formed on the educational trajectory and professions that are most
relevant to the individual profile. The student can trace the dynamics of his development over the
years of participation in the Synergy program. Capstone becomes a moment to take stock: what has
been mastered, what needs improvement, what is of interest. The university receives a structured
graduate profile, which facilitates distribution among faculties, educational tracks or research
laboratories. The portfolio can be used as a “mini-CV” for admission to programs, grants and
competitions.

Advantages of a digital portfolio: a single resource reflects the entire educational and personal
path of a student; results do not depend on subjective marks, but record real participation and
achievements; Al recommendations are based on individual progress, not average norms; a digital
portfolio is linked to foresight maps of professions for 2035-2050, allowing for the prediction of
development trajectories.

Thus, the digital portfolio in the capstone module turns into an educational compass, showing
the graduate the directions in which his personal potential best matches the needs of society and the
economy of the future.
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Flexible assessment system in capstone —module. Unlike the basic courses of Synergy and the
Mini -MBA module, where it is advisable to use the “pass/fail” system to relieve the excessive
pressure of traditional grades, in the capstone module of career guidance the priority is not recording
the result, but supporting the individual educational trajectory of the graduate. Here it is more
important not to “assess”, but to help to understand and “collect” your path before moving to
university [1,2,8,9].

Effects of a flexible approach a. For schoolchildren: no pressure from grades, emphasis on self-
development and awareness. For mentors and teachers: the opportunity to focus on support and
consultation rather than formal grading. For the university: a more complete understanding of the
applicant as an individual with experience and plans, and not just as a bearer of “UNT scores or a
certificate.” Thus, the flexible assessment system in the capstone module makes it not an examination
barrier, but a pedagogical platform for conscious choice, where the process of reflection, depth of
analysis and the ability to self-navigate are valued.

The Capstone module of career guidance is not an isolated element, but rather a logical
conclusion and culmination of the entire Synergy educational program " school + university". It
synthesizes the results of all previous steps - mentoring, digital integration, management Mini -MBA,
electives on "Future Technologies" - and translates them into the plane of a conscious choice of
profession.

Place of capstone in the architecture of "Synergy". Basic level: Mentoring students, soft skills,
pedagogical facilitation. Intermediate level (management and research): Mini -MBA, STEM and
elective modules. Capstone level (transitional): career guidance, development of an individual
educational trajectory, choice of profession. Thus, the capstone completes the trajectory, transforming
the student from a “student of the program” into a subject of educational and professional strategy.

Regional cases as a scaling model. Examples like the partnership between KarlU and school
No. 11 in Temirtau are becoming a platform for testing capstone [8]. This allows us to develop a
model that can then be scaled to other regions of Kazakhstan.

Hypothetical case (KarlU + school Ne 11, Temirtau). The initial phase of the capstone program
is virtual immersion in professions, designed for the first week. Its task is to provide schoolchildren
with a wide range of professional "tests" through digital simulations and interactive scenarios, so that
they can then more consciously choose areas for in-depth study in the second and third weeks.

Implementation format. A VR/AR platform with a set of simulations is being created at the
university, each of which models a real work process in various fields - from engineering and
medicine to bioengineering, energy of the future and IT. Each student goes through at least 4-5
professional simulations, recording their decisions, choice of strategies and results. The result of the
week is a “map of interests”: a set of areas in which the student demonstrated the greatest involvement
and competence.

Examples of virtual scenarios in. Power engineer: resource allocation in the city's "smart grid".
Programmer: developing a prototype of a chatbot with Al elements. Bioengineer: modeling the
process of growing tissues in the laboratory. Medical specialist: digital diagnostics and decision
making with the help of Al assistant. Entrepreneur: Simulation of defending a startup in front of
investors.

Digital recording and analytics. All student actions are recorded in a digital portfolio, which is
automatically updated. The Al system generates a report: strengths, preferred roles (analyst, leader,
creator , researcher), areas for development. This data becomes the starting point for the next stage -
job shadowing and practical training of professions.

First week effects. For schoolchildren: a safe and varied experience of “trying on professions”
in a risk-free environment. For student mentors: the opportunity to accompany students, discuss
simulation results with them, and help interpret the experience. For the university: a clear idea of the
interests and inclinations of future applicants. Thus, virtual immersion in professions becomes the
starting phase of the capstone module, setting the direction for further in-depth study and career
guidance choice [1,3.4].
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The second week of the capstone program is dedicated to live interaction of schoolchildren with
students and young professionals in the job format shadowing ("following a mentor") and practical
training of professions. This stage allows the transition from virtual simulations to real observation
and testing in the university and professional environment [2,7].

The essence of the format. Each schoolchild is assigned to a student mentor or a young specialist
in a certain field. During the week, the students observe the educational and research activities of the
mentor, participate in individual tasks and discuss what they have seen. Mentors explain which
competencies are really in demand and help students relate the results of VR immersion to real
professional practice.

Program components: Attendance at lectures, laboratory and project sessions at the university.
Participation in mini-research groups with students. Discussion of what was seen and reflection in
the digital portfolio. Mini-tasks from mentors: create an algorithm, calculate an energy model,
conduct an experiment, prepare a mini-presentation. Work in small teams of schoolchildren and
students with role rotation (leader, analyst, presenter). Evening reflective Q&A sessions between
students and student mentors. The pros and cons of the profession, real challenges and prospects of
the industry are discussed.

Digital recording and support. The digital portfolio reflects: the chosen field, practical
assignments, the student's conclusions about the profession. The Al system analyzes the dynamics of
interests: whether they coincide with the results of the first week of VR immersion or have changed
under the influence of live experience.

Effects of the second week. For schoolchildren: understanding the real content of the profession,
adjusting their own expectations, strengthening or revising their choice. For students: soft
development mentoring skills, development of pedagogical empathy. For the university:
strengthening its image as a partner in career guidance, forming a sustainable “school-university”
system. For the region: formation of a base of applicants consciously focused on strategic areas of
development. Thus, the second week of the capstone module becomes a stage of conscious immersion
in real practices, where students not only observe, but also participate, turning abstract interests into
a concrete experience of choice.

The final stage of the capstone module is the third week, when schoolchildren move from trials
and observations to independent formation of their own educational and professional trajectory. This
stage is project-based and ends with a public defense in the format of " Pitch of my future".

Structure of the third week. Formation of an individual project: Based on the experience of
virtual simulations (first week) and job shadowing (second week) each student prepares an individual
development plan: choice of profession, justification of direction, competency map [10]. The project
records both professional goals (“Who do I want to become?”) and educational steps (“Which
university program should I choose?”, “What skills do I need to develop additionally?”’). Group
projects "Professions 2035-2050": Schoolchildren unite into small teams to develop futurological
mini-studies: "Energyman of the Future", " Bioengineer 2040", "Teacher of the Digital Age",
"Lawyer in the World of Al ". Teams create short presentations or videos where they demonstrate
their vision of the development of the profession. Pitch session "My Future". Each participant is given
5-7 minutes to publicly defend their educational trajectory in front of a committee (teachers, student
mentors, employer representatives). It is important not only to explain what the student wants to
become, but also to justify the choice, based on their experience in the capstone module. After the
presentation, the student receives feedback from experts and recommendations for further
development.

The role of a digital portfolio. The portfolio includes: the final project, a recording of the pitch
session, recommendations from mentors and experts. The Al system records the competencies
demonstrated in the presentation: argumentation, structured thinking, communication. Thus, the
portfolio becomes the graduate’s educational passport, ready for entering university.

Educational effects. For schoolchildren: formation of a conscious professional choice,
confidence in public self-presentation, skills of argumentation and strategic thinking. For student
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mentors: experience in supporting schoolchildren to achieve results, development of leadership and
pedagogical facilitation. For the university: an influx of applicants with ready-made educational
trajectories and a high level of motivation. For the region: the emergence of graduates focused on key
professions of the future, with a readiness for leadership and innovation. " Pitch of my future"
becomes the final point of the capstone module, where the student turns from a passive observer into
an active subject of choice. This is not an exam, but a ceremonial presentation of one's own life and
education strategy, which sets a confident start to the university stage.

Effects for schoolchildren. For schoolchildren, participation in the capstone module becomes
not just the end of their school journey, but a turning point in understanding themselves and their
future. Unlike traditional forms of career guidance (tests, consultations, excursions), capstone creates
a deep immersion in the reality of professions, combining digital simulations, live mentoring and
public defense of their own plans.

Academic effects. Schoolchildren learn to connect disparate modules of the Synergy program (
Mini -MBA, STEM, Technologies of the Future) into a single educational picture; capstone shows
that real professions require a synthesis of humanitarian, technical and managerial competencies;
growth of reflection skills, dynamics of personal and academic growth.

Psychological effects. Thanks job shadowing and mentoring eliminate the fear of the
“unknown”; students understand that they are capable of independently formulating goals and
defending their own projects; each graduate leaves the program not just with a certificate, but with
the awareness of themselves as future professionals.

Social effects. The format of " Pitch of my future" trains self-presentation, a skill that will be in
demand at the university and in the labor market; schoolchildren interact with students, teachers,
employers, receiving their first professional contacts; through joint projects, teenagers understand the
importance of teamwork and mutual support.

Strategic effects: Graduates do not choose a faculty "blindly", but make a choice based on
experience, analysis and reflection. Capston allows every student to leave school with a “map of the
future” — an understanding of what steps need to be taken at university and beyond; Through digital
simulations and futurological projects, schoolchildren prepare for the realities of 2035-2050. Thus,
the capstone module for schoolchildren becomes an educational lift and a personal springboard,
which not only completes the school stage, but also opens a new one - university and professional -
at a qualitatively different level of maturity.

Effects for students. In the capstone module, students occupy a special place: they become
mentors, facilitators and mediators between the school and university environments. This experience
not only strengthens the Synergy program "school + university", but also forms a new level of
professional and personal maturity in students.

Academic effects. By explaining complex topics to schoolchildren in simple terms, students
absorb the material more deeply and practice their ability to translate pedagogically; working in the
capstone module, they encounter tasks that go beyond their specialty, which develops flexibility of
thinking; students learn to accompany schoolchildren in their work on mini-projects, acting as
research assistants.

Psychological effects: By acting as mentors, students understand the value of their own
experience and see that they are able to influence others; They learn to notice the difficulties of
schoolchildren, support them and create an atmosphere of trust; for the first time, the student feels
like not just a student, but a bearer of knowledge and experience that can be shared.

Social effects. Students practice dialogue with teenagers, teachers and employers; mentoring
requires the ability to motivate, coordinate and inspire a team; students become part of a community
that values mutual assistance and continuity between generations.

Strategic effects. Mentoring experience becomes a good school for future leaders, teachers,
researchers and managers; participation in capstone is recorded in the student’s digital portfolio,
which strengthens his/her CV and distinguishes him/her from graduates; communication, facilitation,
working with uncertainty and the ability to manage the educational process are becoming key
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competencies of the 21st century. Thus, the capstone module opens up a double perspective for
students: on the one hand, they help schoolchildren take a step into the future, and on the other hand,
they themselves gain unique experience that makes them in demand at the university, in the labor
market and in the professional community.

Effects for the university. The Capstone module in the Synergy program " school + university"
opens up new horizons for universities to interact with schools and applicants. It turns the university
not only into an educational organization accepting students after exams, but also into an active
participant in the formation of professional identity at the school stage.

Academic effects. Schoolchildren come to the university already familiar with its infrastructure,
disciplines and scientific culture; capstone involves schoolchildren in mini-research and laboratory
projects, which forms an interest in science and applied developments; motivated and consciously
oriented applicants enter the university, which reduces the risk of academic failure and dropout.

Social effects. The university is perceived not as a “distant goal”, but as a close and accessible
partner in the educational trajectory of schoolchildren; the university becomes a center that unites
schools, students, parents and employers; capstone enables the university to speak to young people
in the language of projects, digital tools and futurological scenarios [2, 6, §8].

Economic and strategic effects. Participation in capstone strengthens the university's position
in the educational market, making it attractive to applicants and their parents; capstone can be
integrated into state and regional programs for the development of human resources; the university
gets the opportunity to see talented schoolchildren in advance and direct them to key specialties for
the region and the country.

Innovative effects. Integration of digital solutions: VR/AR, artificial intelligence and digital
portfolios become part of the university ecosystem; teachers begin to work not only with students,
but also with schoolchildren, acting as facilitators and mentors; capstone - Start-up sessions and
business simulations create an innovative environment around the university. Thus, the capstone
module transforms the university from a “reception point” into an active architect of educational
trajectories, strengthening its scientific, social and strategic mission. This allows the university to
become the center of a regional educational ecosystem uniting schools, business and society [6,7,10].

Effects for the region. The Capstone module in the Synergy program " school + university"
goes beyond individual schools and universities, becoming a strategic resource for the development
of the region. Its effects are manifested not only in the educational sphere, but also in the socio-
economic and cultural space.

Social effects. The practice of “seniors helping juniors” is being formed, where students and
teachers become mentors for schoolchildren. This strengthens horizontal connections and the value
of mutual assistance; schoolchildren from different social strata receive equal access to modern career
guidance tools; teenagers see opportunities for self-realization in local universities and companies,
which reduces the risk of “brain drain”.

Economic effects. Capstone prepares young people who, already at the school stage, are oriented
towards professions that are in demand in the region (energy, metallurgy, digital technologies,
medicine, education); schoolchildren and students are involved in startup projects that can become
the basis for future small businesses and innovative enterprises; regional companies get the
opportunity to participate in capstone as partners, offering cases and tasks, as well as identifying
potential employees.

K cultural and educational effects. Participation in the capstone module strengthens the
reputation of schools and universities as innovative platforms; the school, university, business and
local authorities begin to work as a single ecosystem; schoolchildren perceive themselves as part of
a community that works for the future of their city or region.

Strategic effects. Capstone allows the region to integrate into the agenda of "professions of the
future" and digital transformation; by training competent graduates, the region receives a personnel
base for modernization of the economy and social sphere; the region becomes an example for other
territories, demonstrating how educational programs can be a driver of development. Thus, the
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capstone module functions as a social and economic accelerator for the region, connecting schools,
universities, business and society into a single strategy for training future leaders and specialists.

Capstone - module in the Synergy system "School + University" is a logical culmination of a
holistic educational trajectory built within the four previously described areas: student mentoring,
modular integration ("School-University 4.0"), the Mini-MBA management block and electives on
future technologies. If the first stages formed social coherence, academic continuity, management
thinking and research initiative, then capstone turns this complex into a conscious professional choice
of the graduate.

The main difference between capstone and traditional career guidance practices is its depth and
multi-layered nature. This is not a test of interests or a one-time excursion, but a three-week
immersion program, including virtual simulations of professions, job shadowing with student
mentors, workshops and final defense in the format of " Pitch of my future". This approach allows
the graduate not only to see, but also to live through different professional scenarios, compare them
with their competencies and interests, recorded in the digital portfolio.

The Capstone module performs several strategic functions: ensures the transition from the
accumulation of knowledge to its integration and application in conditions of uncertainty; reduces
anxiety before university, builds confidence and readiness for self-determination; strengthens the
culture of mentoring, collaboration and continuity; trains personnel focused on the professions of the
future and the strategic challenges of the digital economy [6]. Thus, the capstone module becomes
not just the final step of the Synergy program "school + university", but its innovative semantic core,
where the student is finally transformed from an "object of learning" into a subject of his own
development. This model creates the prerequisites for the formation of a new generation of graduates
who come to the university not by chance and not by inertia, but with a clear map of the future -
educational, professional and personal [8].

Capstone can be considered a universal tool for modernizing career guidance in Kazakhstan: it
connects schools, universities and regional communities into a single ecosystem, where each step of
a graduate is not a random choice, but the result of a conscious strategy. That is why this model is
capable of going beyond local experiments and becoming the basis of a national system of early
career navigation that meets the challenges of the 21st century [8].
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Annotation. The article discusses modern approaches to risk management in projects involving
technical surveys of the reliability and sustainability of buildings and structures. The focus is on
identifying key risk factors that affect the safe operation of facilities. The VOSviewer tool was used
to analyze and visualize scientific publications and the relationships between them. This technology
allows data to be structured and research clusters and trends in risk management to be identified.
The results obtained can be used to improve the effectiveness of decision-making in the
implementation of technical inspection projects.

Keywords: risk management, technical inspection, reliability of buildings and structures,
sustainability, data visualization, VOSviewer, risk management.

Risk management is a critical component in projects related to the technical inspection of the
reliability and stability of buildings and structures [1]. This part aimed to analyze and develop
effective approaches for identifying, assessing, and mitigating potential risks that may impact the
safety and durability of construction projects. We employed a comprehensive review of scientific
publications to identify dominant keywords and clusters, providing valuable insights into the
prevailing themes, challenges, and emerging trends in this field. The visualization using VOSviewer
highlights key research directions and their interconnections, supporting the development of more
resilient strategies for project implementation.

We exported metadata from 39,680 publications from the Web of Science (WoS) database using
the following query: "TITLE: ("risk management" OR "project risk management" OR "construction
risk management" OR "risk assessment" OR '"risk analysis" OR "risk mitigation" OR "technical
inspection" OR "building reliability" OR "structural reliability" OR "stability of buildings" OR
"structural stability" OR "safety of structures" OR "infrastructure risk management" OR "engineering
risk assessment" OR "construction safety” OR "building inspection" OR "structural inspection" OR
"reliability analysis" OR "structural monitoring" OR "failure analysis"), timespan: 2020-2024.
Indexes: SCI - EXPANDED, SSCI, CPCI - S, ESCI. The construction of a network of co-occurrence
of keywords and their clustering was carried out using the VOSviewer 1.6.15 program [2].

The minimum occurrence of keywords selected for consideration was four. The total number
of keywords in the 39,680 publications considered (authors and Keywords Plus generated by WoS)
is 4,334. The number of keywords that appear at least 4 times is 240, and further analysis was carried
out on them.

During the analysis, the spellings of keywords were not translated into Russian in order to
preserve their original meanings. To reduce the number of clusters into which keywords (KW) are
aggregated, an additional restriction has been introduced: at least 100 KW per cluster.

Table 1 presents the risk management in projects on technical inspection of the reliability and
stability of buildings and structures. The visualization with VOSviewer demonstrates how different
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research works and publications are linked together, showing patterns and connections in this field.
It provides a broader picture of how studies contribute to developing safer practices, improving
inspection processes, and supporting effective project management in construction.

Table 1- 40 most frequently occurring keywords in a sample of 39,680 metadata

N- N- N- N -

Keyword kw Keyword Kw Keyword Kw Keyword Kkw
reliability . e - . .

. 68 risk mitigation | 41 | probability 25 | active learning | 18
analysis
management | 68 | Sl failure 5o oy orithm 25 | kriging model | 17

& probabilities g ging
strgctgr.al 66 framework 33 machlne 25 surrogate 17
reliability learning model
risk 59 | impact 31 | learning- 22 |information |17
management function
risk 57 spbset ‘ 30 failure B 51 | response- 15
assessment simulation probability surface method
structural
reliability 56 safety 30 | failure 21 | cost 15
analysis
performance 48 systems 29 | models 20 | strategies 14
uncertainty 46 simulation 28 | behavior 20 monte (farlo 14
simulation
system 44 reliability 28 | construction 19 | Fesponses 13
surface
optimization 43 construction 27 h%gh . 19 importance 13
safety dimensions sampling

Notes: keyword is the name of the term; N-kw is the occurrence of the term.

The dominant keywords are related to the topic, its reliability analysis, management, structural

reliability, risk management, risk assessment, structural reliability analysis, performance, uncertainty,
system, optimization, risk mitigation, small failure probabilities, framework, impact, subset
simulation, safety, systems, simulation, reliability, and construction safety.
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Figure 1- Keyword Co-Occurrence Network Visualization: 240 Most Frequent Terms in 39,680
Publications

If we consider separately the keywords of the authors themselves, then with a total number of
2,855 KW, 92 KW occur at least four times, while the total number of keywords plus (Keywords
Plus) generated by the WoS platform is 1,724, and those encountered more than four times are 133.

Table 2- Comparison of the 30 most common keywords used by publication authors and WoS

latform keywords

Author Keywords N-kw Keywords Plus N-kw
reliability analysis 68 monte carlo simulation 14
structural reliability 66 importance sampling 13
risk management 59 safety 12
risk assessment 57 kriging 12
structural reliability analysis | 56 project management 11
risk mitigation 41 deep learning 11
construction safety 26 uncertainty 10
machine learning 25 construction 10
risk 23 optimization 9
reliability 22 learning function 9
failure probability 20 small failure probability 8
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active learning 18 bayesian inference 7
surrogate model 17 review 6
project risk management 17 bayesian active learning 4
kriging model 15 stopping criterion 4

The above table 2 presents the result of a comparison of the 30 most common keywords of
publication authors and keywords of the WoS platform. It shows that authors often use more general
terms to classify their publications: reliability analysis, structural reliability, risk management, risk
assessment, structural reliability analysis, risk mitigation, construction safety, machine learning, risk,
reliability, failure probability, active learning, surrogate model, project risk management, and kriging
model.

The Web of Science (WoS) platform also generates a list of “Keywords Plus” based on the
analysis of the full texts of publications. These terms often describe the topic from a broader
perspective than the authors' original keywords. In this case, the dominant terms include management,
small failure, probabilities, system, performance, framework, uncertainty, optimization, algorithm,
subset simulation, impact, learning-function, high dimensions, simulation, failure, probability,
systems, information, strategies, and knowledge, which collectively provide a deeper insight into the
implementation of the themes addressed by the authors' keywords [3].
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Figure 2- Overlay Visualization of 30 Most Common Keywords: Author-Assigned vs. WoS-
Generated Terms
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Figure 3- Keywords Plus Co-Occurrence Network Visualization: 133 Most Frequent in
39,680 Publications

This is also reflected in the clustering of author keywords, WoS platform keywords and the sum
of these keywords. Clustering is based on the co-occurrence of keywords in a publication; the
clustering algorithm is described in detail in the VOSviewer 1.6.15 user manual. Identification of the
dominant keywords in each cluster allows us to reduce bias in the further collection of scientific
publications on a narrower issue, for example, to compile a systematic review. A well-known problem
of narrow specialists: they see their topic well, overestimate the importance of key terms close to
them and tend to underestimate other people’s topics. At the same time, a significant part of
innovations is implemented at the intersection of research areas.

Risk management is increasingly recognized as a fundamental component in projects related to
the technical inspection of the reliability and stability of buildings and structures. Construction
projects are often exposed to complex risks, including structural failures, design errors, environmental
factors, and operational uncertainties. Therefore, identifying, assessing, and mitigating risks is critical
to ensure the safety, durability, and resilience of infrastructure. This analysis provides a detailed
overview of the current state of research in this area, using bibliometric visualization through
VOSviewer to highlight dominant keywords, clusters, and research directions. The purpose of this
review is to provide insights into the prevailing themes, challenges, and opportunities in risk
management for construction projects, while also identifying potential areas for future research.

The bibliometric analysis revealed a number of dominant keywords, including reliability
analysis, structural reliability, risk assessment, risk mitigation, uncertainty, optimization, construction
safety, performance, and machine learning. These terms represent both traditional approaches in
engineering risk analysis and new technological trends shaping the field. For example, reliability
analysis and structural monitoring have long been central to understanding the performance of
buildings under different stressors. However, the rise of artificial intelligence and machine learning
reflects the industry’s shift toward more predictive and data-driven methodologies [4]. The
visualization also revealed how clusters of research are interconnected, illustrating the
interdisciplinary nature of risk management, where knowledge from engineering, project
management, and data science converge.
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One of the most important developments in the field is the increasing reliance on advanced
simulation techniques to quantify risks. Traditional methods such as deterministic modeling often fail
to capture the inherent uncertainties in construction projects. Advanced probabilistic methods, such
as Monte Carlo simulation, subset simulation, and importance sampling, allow researchers and
practitioners to evaluate the probability of failure under various conditions [5]. These methods have
been particularly useful in situations involving rare events, such as structural collapse or extreme
weather impacts, where failure probabilities are very small but have catastrophic consequences. By
combining simulation with surrogate models and optimization algorithms, risk assessments can be
performed more efficiently and with greater accuracy.

In parallel with these methods, machine learning and artificial intelligence (Al) are becoming
integral to risk management in construction. Machine learning models can process vast amounts of
structural, environmental, and operational data to detect early warning signs of failure. They can also
be trained to improve decision-making processes in real time, reducing human error and improving
safety outcomes [4]. Techniques such as deep learning and Bayesian inference are particularly
promising, as they allow for adaptive learning from past project data, enabling continuous
improvement of risk management frameworks.

Beyond technical innovations, safety and sustainability have emerged as major research
priorities. The analysis highlighted that terms such as construction safety and environmental
performance frequently appear alongside risk-related terms. This indicates a shift in focus from
merely preventing accidents to creating long-term resilience and sustainability in construction
projects. Effective risk management strategies now integrate environmental and social dimensions,
ensuring that infrastructure not only meets safety standards but also contributes to sustainable urban
development [6]. The integration of sustainable inspection methods, such as the use of drones for
building monitoring or hybrid-electric equipment in construction, illustrates how risk management is
evolving to address modern challenges.

Another key insight from this study is the value of systematic reviews and clustering of research
keywords in advancing the field. Bibliometric methods help scholars and practitioners identify
underexplored areas and emerging trends. For example, clusters around active learning, Bayesian
inference, and digital inspection technologies represent cutting-edge directions that can significantly
improve inspection reliability and efficiency [7]. Systematic reviews also reduce the bias that occurs
when researchers focus narrowly on familiar concepts, thereby encouraging innovation across
disciplines. Many of the most impactful advances in risk management are occurring at the intersection
of engineering, data science, and management science.

From a broader perspective, this study reinforces the importance of interdisciplinary approaches
to project risk management. Effective risk mitigation cannot be achieved by engineering solutions
alone. It requires collaboration between structural engineers, project managers, data analysts, and
policymakers. For example, the adoption of ISO 31000 (2018) risk management guidelines provides
organizations with a comprehensive framework for integrating risk considerations into decision-
making processes at every stage of a project [8]. Similarly, the use of digital inspection technologies
such as sensors, Building Information Modeling (BIM), and Internet of Things (IoT) devices offers
real-time monitoring of building performance, thereby reducing risks associated with undetected
failures [9].

Finally, this study emphasizes that risk management in technical inspection is not only about
preventing losses but also about creating opportunities for innovation and resilience. By incorporating
advanced analytics, smart monitoring, and sustainable practices, organizations can enhance project
outcomes, improve safety standards, and ensure the long-term stability of infrastructure. Moreover,
the integration of risk management with sustainability goals highlights the role of construction
projects in addressing broader societal challenges, such as climate change and urbanization [10].
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Annotation. This research examines the digital transformation of sales in the
telecommunications sector through the development and implementation of CRM systems, using
Freedom Mobile as a case study. The study highlights the strategic importance of customer
relationship management in increasing sales efficiency, improving customer experience, and
supporting sustainable business growth in a competitive digital environment. Special emphasis is
placed on the application of VOSviewerfor data visualization, which allows for the identification of
key scientific trends, research clusters, and interconnections in the field of digital transformation and
CRM. The findings demonstrate the practical significance of CRM adoption for telecom companies,
showing how technological innovation fosters customer-oriented strategies and strengthens
competitive advantages.
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The digital transformation of sales plays a crucial role in reshaping the telecom sector, where
customer-centric approaches and advanced technologies determine long-term success. One of the
most effective tools in this transformation is the implementation of Customer Relationship
Management (CRM) systems, which enable telecom companies to optimize customer data
management, personalize services, and enhance overall sales efficiency [1]. This part focuses on
Freedom Mobile as an example, examining how CRM solutions contribute to improving customer
engagement, retention, and revenue generation. To gain deeper insights, we conducted a
comprehensive review of scientific publications, identifying dominant keywords and clusters. The
findings provide valuable perspectives on current research trends and practical strategies in the
digitalization of telecom sales.

We exported metadata from 10,884 publications from the Web of Science (WoS) database using
the following query: "TITLE: ("digital transformation" OR "digitalization" OR "ICT transformation"
OR "digital sales" OR "sales digitalization" OR "telecom sales" OR "telecommunication sector" OR
"telecom industry" OR "CRM" OR "customer relationship management" OR "CRM systems" OR
"CRM implementation" OR "sales technology" OR "digital CRM" OR "CRM in telecom" OR "sales
transformation" OR "customer engagement" OR "digital business strategy" OR "Freedom Mobile"),
timespan: 2020-2024. Indexes: SCI - EXPANDED, SSCI, CPCI - S, ESCI. The construction of a
network of co-occurrence of keywords and their clustering was carried out using the VOSviewer
1.6.15 program [2].

The minimum occurrence of keywords selected for consideration was four. The total number
of keywords in the 10,884 publications considered (authors and Keywords Plus generated by WoS)
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is 3,539. The number of keywords that appear at least 4 times is 359, and further analysis was carried
out on them.

During the analysis, the spellings of keywords were not translated into Russian in order to
preserve their original meanings. To reduce the number of clusters into which keywords (KW) are
aggregated, an additional restriction has been introduced: at least 100 KW per cluster.

Table 1 presents the digital transformation of sales in the telecom sector, with particular
attention to the development and implementation of CRM systems using Freedom Mobile as an
example. The visualization with VOSviewer illustrates how research and practical applications are
interconnected, revealing patterns and connections in this area. It provides a comprehensive view of
how studies contribute to advancing customer management practices, optimizing sales performance,
and strengthening digital transformation strategies within the telecom industry.

Table 1- 40 most frequently occurring keywords in a sample of 10,884 metadata

N- N- N- N -
Keyword Kw Keyword Kw Keyword Kw Keyword kw
digital ' 296 brand 67 scale 4 gr‘uﬁgal 33
transformation engagement development intelligence
customer 179 | behavior 67 | service quality | 41 | information 33
engagement
. information- value co-
impact 152 | loyalty 66 technology 40 creation 33
social media 117 | framework 55 | big data 39 | business 31
customer
relationship 102 | antecedents 53 | adoption 38 | systems 30
management
innovation 98 | digitalization 53 | word-of-mouth | 36 | consequences 27
satisfaction g4 | COnSumet 47 | strategy 36 firm 26
engagement performance
performance 94 | management 46 | quality 35 actor 25
engagement
model 83 dynan‘n‘c . 45 | co-creation 35 | capabilities 24
capabilities
technology 70 | experience 42 | trust 34 | online 23

Notes: keyword is the name of the term; N-kw is the occurrence of the term.
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The dominant keywords are related to the topic, its digital transformation, customer
engagement, adoption, impact, quality, social media, customer relationship management, innovation,
satisfaction, performance, model, technology, brand engagement, behavior, loyalty, framework,
antecedents, digitalization, consumer engagement, management, dynamic capabilities, experience.
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Figure 1- Keyword Co-Occurrence Network Visualization: 359 Most Frequent Terms in
10,884 Publications

If we consider separately the keywords of the authors themselves, then with a total number of
2,631 KW, 130 KW occur at least four times, while the total number of keywords plus (Keywords

Plus) generated by the WoS platform is 1,239, and those encountered more than four times are 229.

Table 2- Comparison of the 30 most common keywords used by publication authors and WoS

latform keywords

Author Keywords N-kw Keywords Plus N-kw
digital transformation 226 irm performance 12
customer engagement 178 digital technologies 12
ﬁ;g:giiéiaﬁonsmp 93 digital economy 12
social media 58 marketing 11
digitalization 53 digitization 11
crm 52 digital marketing 10
artificial intelligence 33 big data 10
machine learning 24 loyalty 10
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customer satisfaction 23 systematic review 9
customer loyalty 18 brand engagement 8
customer experience 15 technology 8
service quality 14 relationship marketing 7
innovation 14 augmented reality 7
bibliometric analysis 14 digital technology 7
trust 12 e-crm 6

The above table 2 presents the result of a comparison of the 30 most common keywords of
publication authors and keywords of the WoS platform. It shows that authors often use more general
terms to classify their publications: digital transformation, digitization, customer engagement,
customer relationship management, big data, social media, digitalization, crm, artificial intelligence,
machine learning, customer satisfaction, customer loyalty, customer experience, service quality,
innovation, bibliometric analysis, and trust.
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Figure 2- Overlay Visualization of 30 Most Common Keywords: Author-Assigned vs. WoS-
Generated Terms

The Web of Science (WoS) platform also generates a list of “Keywords Plus” based on the
analysis of the full texts of publications. These terms often describe the topic from a broader
perspective than the authors' original keywords. In this case, the dominant terms include: impact,
satisfaction, performance, model, innovation, behavior, social media, brand engagement, antecedents,
loyalty, technology, consumer engagement, experience, framework, scale development, word-of-
mouth, co-creation, dynamic, capabilities, information-technology, adoption, which collectively
provide a deeper insight into the implementation of the themes addressed by the authors' keywords

[3].
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This is also reflected in the clustering of author keywords, WoS platform keywords and the sum
of these keywords. Clustering is based on the co-occurrence of keywords in a publication; the
clustering algorithm is described in detail in the VOSviewer 1.6.15 user manual. Identification of the
dominant keywords in each cluster allows us to reduce bias in the further collection of scientific
publications on a narrower issue, for example, to compile a systematic review. A well-known problem
of narrow specialists: they see their topic well, overestimate the importance of key terms close to
them and tend to underestimate other people’s topics. At the same time, a significant part of
innovations is implemented at the intersection of research areas.
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Figure 3 - Keywords Plus Co-Occurrence Network Visualization: 229 Most Frequent in
10,884 Publications

This analysis provides a comprehensive review of the digital transformation of sales in the
telecom sector, with a specific focus on the development and implementation of Customer
Relationship Management (CRM) systems using Freedom Mobile as an example. The study
emphasizes that digital transformation is reshaping the telecom industry, where success increasingly
depends on data-driven strategies, personalized customer experiences, and advanced technological
integration [4]. CRM systems play a pivotal role in this transformation, enabling telecom operators
to effectively collect, store, and analyze customer data, enhance loyalty programs, and improve
overall sales performance.

To gain deeper insights, we conducted a bibliometric analysis of 10,884 publications indexed
in the Web of Science database, applying VOSviewer for keyword co-occurrence visualization [5].
The clustering of dominant keywords revealed several interconnected research domains. The first
cluster focused on digital transformation and customer engagement, highlighting the importance of
interactive and customer-centric sales models. The second cluster concentrated on CRM systems and
innovation, reflecting how technology adoption improves service quality and organizational agility.
The third cluster captured big data, artificial intelligence, and machine learning, showcasing the rising
role of advanced analytics in predicting consumer behavior and optimizing resource allocation. A
final cluster highlighted social media and trust, demonstrating how digital platforms strengthen or
undermine long-term customer relationships [6].
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Our findings indicate that the implementation of CRM solutions in the telecom sector extends
beyond technology, it represents a cultural and strategic shift. For example, Freedom Mobile’s
adoption of digital CRM practices illustrates how customer profiling, predictive analytics, and
automation tools can directly increase retention rates and revenue generation [7]. Furthermore,
integrating big data and Al into CRM systems supports more precise segmentation, targeted
marketing, and proactive service delivery, which are crucial for competitiveness in saturated telecom
markets [8].

The study also shows that digital transformation in telecom is highly interdisciplinary, requiring
a combination of management science, information technology, and marketing expertise. Effective
digital strategies must not only integrate CRM systems but also align them with broader digital
business strategies, emphasizing sustainability, scalability, and long-term adaptability [9].
Additionally, the importance of transparency, data security, and customer trust emerged as critical
enablers of CRM adoption, particularly as telecom companies expand their engagement with
customers through social media and omnichannel platforms [10].

Overall, this research contributes to a deeper understanding of the interaction between CRM,
sales transformation, and digital technologies in the telecom sector. It provides valuable insights for
both academics and practitioners, supporting the design of systematic reviews and practical roadmaps
for telecom operators seeking to optimize sales performance, strengthen customer loyalty, and sustain
digital competitiveness in a rapidly evolving marketplace.
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CO3JAHUE DOPEKTUBHbIX YCJOBUM JJIs1 PASBUTUSA
IMPOLECCOB IU®POBU3AIIUA COI_H/IAJII)HO-3KOHOMI/I‘—IECKOI71 COEPE
PECITIYBJIUKU KA3AXCTAH

XACEHOBA MAPbBS EPJIAHOBHA
acnupanT ®I'bOY BO CraBponosbckuii rocy1apcTBEHHbIN arpapHblil YHUBEPCUTET

CoBpeMeHHOE OOIIECTBO B YCIOBHSIX TI00aTU3aIM MUPOBOM SKOHOMHUKHU XapaKTEPH3YyeTCs
OUYepEeHBIM STAllOM BHEJAPEHHS HMH(GOPMAIIMOHHBIX KOMITBIOTEPHBIX TEXHOJOTHHA BO BCE Chepbl
KU3HU, KOTOpPBIE MEHSIOT YKJIaJl )KU3HHU JIIOJIEH U COCTABJIAIOT (DyH/IaMEHT U MaTepHalIbHY0 0a3y A
nepexosia K MHMOPMAIMOHHOMY OOIIECTBY, OOIIECTBY C BBICOKHM COLIMAIbHO-3KOHOMHYECKUM,
MTOJIUTHYECKUM U KYJIbTYPHBIM Pa3BUTHEM.

B wMwupe mnoBcemecTHO HaOMIOMAIOTCS TakKWe TEHACHIIMHU, Kak: TpaHcpopManus BCeX
OOIIIECTBEHHBIX MHCTHUTYTOB M c(ep dYeloBeuecKor aesTenbHocTH moa BoznedctBuem WKT;
mporpecc Bo Bcex cdepax pazpabOTKH, IPOU3BOACTBA M BHEIPEHHS] COBPEMEHHBIX TEXHOJOTHUM;
CTpeMJIeHHEe K (OPMHUPOBAHUIO pPa3BUTOW WHGOPMAIIMOHHOW CpenIbl, aJeKBaTHOW 3ajadamM
COLIMAJIbHO-O)KOHOMUYECKOTO Pa3BUTHS CTPaHBI; 0OeclieYeHUE PaBHONPABHOTO rapaHTUPOBAHHOTO
JOCTyNa HaceleHuss K HWHGOPMAIMOHHBIM pecypcaM; IOJArOTOBKa TIpa)kJaH, OOIEeCTBEHHBIX
MHCTUTYTOB, OHM3HECa U OPraHOB IOCYJapCTBEHHOM BJIACTH BCEX YPOBHEHM K JKU3HHM B YCIIOBMSIX
MH(OPMALIMOHHOTO 001eCTBa.

B GonprnHCTBE MepeioBeIX CTpaH MHpa, TaKUX Kak, Hanpumep, Kanana, Kopes, Cunramnyp,
CIIA, pa3paboTaHbl U peaTU3yIOTCs CTPATETUU WM KOMITJIEKCHBIE TPOTrpaMMbl HH(POPMAITHOHHOTO
pa3BUTHS KaK OOIIECTBA B LIEJIOM, TaK U OTAEIBHBIX cep AeITeTbHOCTH.

B otnnume ot apyrux cnoco00OB MHHOBAIUH, U(POBU3AIUS OMUPAETCS HA OJTHOBPEMEHHOE
pa3BUTHE MHOTUX TEXHOJIOTH, CPel KOTOPBIX: TEIEKOMMYHUKALMOHHbIE CeTH (MOOMIIbHbBIE WU
CTaIlMOHAPHBIC), KOMIBIOTEPHBIC TEXHOJOTMH (KOMIIBIOTEPHI, HOYTOYKH, OCCIpPOBOIHBIC
IUIAHILIETh), TpOrpaMMHas HWHXEHepus (ONepalOHHbIE CHCTEMBbI, MAaIIUHHOE OOyYeHHe,
HMCKYCCTBEHHBIM HMHTEJIJICKT), a TaKKe IMOCIEACTBUS MX HCIOIb30BaHUs (00mue miaaThopMbl IS
pa3paboTKu NPUIIOKEHHI, SIIEKTPOHHAS JJOCTaBKA TOCYCIYT, 3JIEKTPOHHAs KOMMEPIIUS, COIIMATbHBIE
CeTH, a TaKXkKe JIOCTYIHOCTh HH(opManuu Ha popymax, Ojorax u nopranax).

BHenpenue Takux TEXHOJIOTHM BeIeT K MACCUBHBIM, B3PBIBHBIM U3MEHEHHSIM, TOJ00HO TOMY,
4TO OBLIO MOCJIE PACHPOCTPAHEHUS MMAPOBBIX MAIIWH, 3JIEKTPUUYECTBA U JKEJIE3HBIX JIOPOT MO BCEMY
3eMHOMY IIapy, TaK YTO K3MEHWIIMCh U YKOHOMUKA, U o01ecTBo [1].

Buenpenue nu@poBbIX TEXHOJIOTUI B HAIY KM3Hb, C OJIHOM CTOPOHBI, OYEBUAHO, C APYTOH -
€e BIMSHHUE HAa COLMAIbHYIO M SKOHOMHUYECKYIO CUTYaIlMI0 B OOIIECTBE MOKa HEACHO U MOKa HET
SICHOTO TOHMMAaHHUS, YTO BHECET IOBCEMECTHOE BHeApeHHEe IU(POBBIX TEXHOJOTHMH B >KU3Hb
oOriecTBa.

Hudpossle TpanchopMmanuyd TO3BOJSIOT ABTOMATU3UPOBAaTh MHOTHE OMEpaluud B
MIPOU3BOJICTBE U PACIIPOCTPAHEHUHU MIPOIYKIINH, TaK UTO BO3pacTaeT 3PPeKTUBHOCTH MPOU3BOJICTBA
U COKpAIllaloTCs TpaH3aKIHOHHBIE pacxoabl. C Ipyroi cTOpoHbl, U(POBHU3AIMS OTKPHIBAET HOBBIE
BO3MOXHOCTH Ui OW3Heca, OKas3blBasg BIMSHUE Ha MOAOOp KaJpOB M METOJbl MX PabOTHL
[IpenocraBieHue yciayr rocyapcTBEHHbIMH OpraHaMH CIIOCOOCTBYET JIOCTYIy OOJBIIEro 4yucia
JMIOJIEH K cUCTeMaM 3[paBOOXpaHEHHS M 00pa30BaHUSA M B TO K€ BpPEMs yIyulllaeT KaHalbl CBS3U
MeXIy HAceJIeHHEeM U YIpaBJsStoMu opranamu. Hakoner, mudposas Tpancopmaiusi oka3biBaeT
BIMSIHME Ha TOBEJCHUE JIIOJICH M MX B3aMMOOTHOILEHUS, CIIOCOOCTBYS COLMAIM3ALMU JIOAEH U
00JIETYeHUIO KX KOMMYHUKAIIHA.

B cBsizu ¢ 3TUM B 0O0IIECTBE MOSBHIMCH HAAEKABl HA TO, YTO C TMOMOIIBIO HU(POBBIX
TEXHOJOTHUIl MOXXHO PEHINTh TAaKUE CIIOXKHBIE COLMATIbHBIE MPOOIEMbI, KaK CHIDKEHHE YpPOBHS
6e3paboTuiibl, 60prda ¢ OETHOCTHIO, AETPAAALUs OKPYKAIOIIEH CPE/IbI.
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[To gaHHBIM MHOTHX HCCIEIOBATENCH, MOMBITKH TOCYJapCTB UCIOJIb30BATh MPEUMYIIECTBA
IUGPOBBIX TEXHOJOTHH COCPEOTOYMBAIOTCS HA PA3BUTHH  COOTBETCTBYIOIIUX  OTpacien
npomsiinieHHOCTH [2; 3]. KLA. CeMsiukoB yKa3bIBaeT, YTO B IEJIOM TOCyJapcTBa MPUHUMAIOT
OJTHOTHUITHBIE MEpBI, Cpeau KOTOPBIX Hauboyiee TMOMYyJSpHBL: pa3BUTHE WHOPACTPYKTYPHI,
MIPEJICTaBIISIONIE OCHOBY AJisi ()OPMUPOBAHUS HOBBIX MOJENIEH BeJeHMsI Ou3Heca U MOCTPOCHUS
HAyYHBIX U COITHAIBHBIX CETEH; CHIKCHIE 0aphEPOB B OTPACIIAX MUPPOBOI IKOHOMUKH; TIOBBIIICHUE
YPOBHS BiaJIcHUs] HU(PPOBBIMU TEXHOJOTHUSIMH, OOY4YEHHE U TEepPEKBAIM(PHUKALUS CHEIUATUCTOB,;
o0ecriedeHre JOBEpHsl K HaZIeKHOCTH U 0€30M1aCHOCTH U(POBOI MHPPACTPYKTYPHI, OLIEHKA PUCKOB;
pa3BuTHE HU(POBOrO CEKTOPA IKOHOMUKH [4].

Onnako cneayeT OTMETUTh, 4TO HHdpoBas TpaHCHOPMALMS MOXKET TaKKe MPUHECTH
MOTEHIIMAIFHO HETaTUBHBIN 3P eKT, HapuMep, MPUBECTH K COKPAIIEHUIO YUCIa pabOYUX MECT U
pa3oOpeHuto KOMIAHUM, U yXOAy UX U3 Ou3Heca, K KMOep-IPEeCTYIMHOCTH U K COIMAIIbHOW aHOMUU
(3TM c10BOM 0003HAYAETCs pa3pylICHHUE TPATUIMOHHBIX YCTOEB, KPaX YEJIOBEUECKUX JINYHOCTEN).

[To mepe pa3BuTHs HHOOPMAITMOHHBIX TEXHOJIOTHI UCCIIEI0BATEN OTMEUAIOT U3MEHEHUS B UX
BO3JICHICTBUY Ha MTPOU3BOJCTBO U Ha 001eCTBO B 11es10M. COLIMOJIOTH OTMEUAIOT, YTO B BO3/IEHCTBUU
uudpoBoit TpaHchopmanuu Ha OOIMIECTBO TPOSBISIIOTCS TPWIUBHL M OTJIMBBI, HEKOTOpas
BOJIHOOOPa3HOCTb, KOTOpash 3aBUCHUT, INPEXKIE BCEro, OT TEXHOJOTMYECKOro mporpecca u
pacrnpocTpaHeHus: UHHOBaLUii [5].

Hudposas tpanchopmanus Pecnybnukn Kazaxcran k 2025 romy sBisieTcs KIHOUEBBIM
AJIEMEHTOM TOCYJapPCTBEHHOM MOJMTHKY, HANpaBJIeHHON Ha ¢hopMupoBaHne YPHEKTUBHON MOJEIH
uudpoBoro rocyaapcrsa. B mocnenHue roipl NpearnpuHUMAaeTcs IeJeHalpaBlieHHas paboTa 1o
MOJIEpPHU3ALMU TOCYIaPCTBEHHOI'O YINpPaBJICHUS, SJKOHOMUKHA U COLMAIbHOU cepbl MOCPEACTBOM
BHEJIPEHUS IUPPOBBIX TEXHOIOTHM.

ba3oBbM nOoKyMEeHTOM B maHHOU cdepe BricTymaeT Konuenmus mudpoBoit TpanchopManum
Peciy6mukn Kazaxcran nHa 2023-2029 roapl, B KOTOPOWM ONpPENEICHBI CTPATETHMUECKHE ILETU H
0KMJAaeMbI€ PE3yJbTaThl HA CPEHECPOUHBIN neproa. B uncne neneBbix opueHTHpoB K 2025 romy
o0o3HaueHbl: obecrieueHre 60 % rocynapcTBEHHBIX YCIyr B (opmare «3a 5 MHUHYT», olu(pOBKa
60 % BHYTPEHHHMX MPOLECCOB rocOpraHoB, pocT 3kcnopra UT-nponykroB no 210 mupa TeHre,
noaroroBka 35 Teicsu WT-cnenmmanmcroB, a Tarke aocTibkeHue 80 % oxBara HaceleHHsS IO
MOKa3aTeIro IU(POBOM TUTHUEHBI [6].

Kpowme toro, B CtparerndyeckoM 1iane pazputus Kazaxcrana go 2025 roga nomguépkuBaercs
BAYKHOCTb IIU(POBU3ALINU KaK CHCTEMHOT0 (pakTopa ycToiunBoro pocra. Cpeau KIF0YeBBIX 3a/1a4 —
YBEJIMYCHUE JIOJIM OHJIalH-3KOHOMUKHU 110 2,3 % BBII, nossiienune pacxonos Ha HUOKP mo 1 %
BBII u pocT 10X0/10B OT MHTEIUICKTyaJIbHOU coOcTBeHHOCTH 10 25 %. Takxke oOo3HauyeHa IIEINb
BxokJeHus Kazaxcrana B Ton-25 cTpaH Mupa Mo ypoBHIO IIM(PPOBOTO pa3BUTHS COTIACHO UHAEKCY
OOH [7].

[To cocrostHuto Ha 2025 rox AOCTUTHYTHI CYHIECTBEHHbIE pe3yibTaThl. Tak, B 2024 romy
Kazaxcran 3ansn 24-e mecto B MHaekce pa3Butus 3nekTpoHHoro npasurenbctsa OOH, onepenus
psia pa3BUTHIX rocyaapcTB, Bkitouas ['epmanuto u Kurtail. bonee 92 % rocynapcTBeHHBIX yCIyT
MIPEIOCTABIIAIOTCS OHJIAH, @ COBOKYIHOE YHWCIO Mojb3oBareneil moprana eGov U MOOHIBHOTO
MPUJIOKEHUS TpeBbIcUio 14,7 MJIH 4yenoBek, U3 KOTOpbIX Oosiee 11 MIIH SBISIOTCS aKTUBHBIMU
MoJb30BaTesAMH [8].

Ocoboe BHMMaHUE yJenseTcs pa3BUTHIO UCKyccTBeHHoro uHremiekra (MU). B 2024 roay
Obuta npuHATa KoHuenuus pazutus MU no 2029 rona, B pamkax xotopoit B 2025 rony 3amyuieH
IIEPBBIN HALIMOHAJIBHBIN CYNIEPKOMIIBIOTEp — KpynHemuii B LlentpanbsHoit A3un. OH cTajl OCHOBOU
Ui co3maHus oOmenoctynHoi Al-mnatdopMel, mpeaocTaBIsioOmeld pecypehl 1l YHUBEPCUTETOB,
HAyYHBIX HHCTUTYTOB U TEXHOJOTHYECKHX cTapTamnoB. [lapamiensHo Benércs paboTa mo papaboTke
3akoHa 00 M u co3manuio KOHCYIbTaTUBHOTO coBeTa npu [Ipesunente [9].

BaxkHbIM mI1arom ctano BHeIpeHHE MIaTGOpMEHHONW MOoenu HU(POBHU3AIUN MOCPEICTBOM
3alycKa HalMoHAIbHON TexHoJorudecko muatdopmbel QazTech, koTopas mo3BonseT cokpamarb
CpPOK pa3paboTku W BHeApeHUs HUQpoBbIX pemieHuid ¢ 2-3 nmetr mo 6 Mecsues. [lnatdopma
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CTaHJAPTH3UPYET AapXUTEKTYpy, oOecreynBaeT HHOOPMAIMOHHYIO O0€30MacHOCTh M JaéT
BO3MOXHOCTh 00JIe€ THOKOT'0 B3aMMOJICHCTBUSI MEXKy TOCYAapCTBEHHBIMU CTpyKTypamu [10].

B pamkax obGecneuenust nm¢ppoBoit MHPpacTpykrypbl B 2025 roay K MIMPOKOIOJIOCHOMY
MHTEPHETY NOJKIoYaroTcs 328 ynan€HHbIX HACEIEHHBIX IYHKTOB C MPUMEHEHUEM CIIyTHHUKOBBIX
texHosnoruil. [lnanupyercs, uyto k 2027 rony ypoBeHb MOOMIIBHOTO 0XBaTa TOCTUTHET 99 %, a k 2030
roxy Oyner 3amymeHo 10 mata-mentpoB ypoBHsi Tier III. O0muii o0pém muBecTuiuii B UKT-
uHppacTpyKTypy npesbicut 1,3 Tpia Tenre [11].

Hns  ykpersieHuss 1U(POBOTO CYBEPEHHUTETa TOCYJAapCTBO pealu3yeT Iepexoa Ha
WCIIOJIb30BAHNE OTEYECTBEHHOTrO mporpammHoro obecrnedenus. C 2025 roma HaIMOHATBHBIN
MecceHpKep Aitu BHEIPSIETCSl BO BCEX TOCYJAPCTBEHHBIX M CHIIOBBIX CTPYKTYpax Kak IPHOPUTETHOE
CPEICTBO BHYTPEHHEW KOMMYyHHKAIH [12].

Kazaxcran k 2025 roay [AeMOHCTpUPYET BBICOKYIO CTElE€Hb LHM(POBOM 3pEoCTH.
[TocnenoBarenbHOE BHINOJHEHHE CTpATETMYECKUX MPOrpaMM, akTuBHOe BHeapeHue MU, pazButue
uu(ppoBol HHPPACTPYKTYpbl U IUIATGOPMEHHBIX pPEIIEHUH, a Takke IMUPPOBU3ALNS TOCYCIYT
CO3/1al0T ycioBusl A1 (popmupoBaHus IPPEKTUBHONM HUPPOBONH SKOHOMUKM M YCTOMUMBOIO
TEXHOJIOTUYECKOI'0 Pa3BUTHUS CTPAHbI B JOJTOCPOYHON MEPCIIEKTHUBE.

Hudposas Tpanchopmauuss B Kazaxcrane peanusyercs B paMKax CTpaTerHuecKoil
MPOrpaMMbl, OpPUEHTUPOBAHHOM Ha (QopMHpoBaHHE YCTOWYMBOW IM(PPOBON HSKOHOMUKH U
coBpeMeHHOro, 3¢pdekTuBHOro rocyaapcrBa. IIporpamMma cTpouTCS Ha TMATH KIIOYEBBIX
HampaBJICHUAX, KaXKJI0€ M3 KOTOPHIX pellaeT Kak TeKyl[ue 3ajJadyd, Tak M oOecrnedynBaer
JOJITOCPOYHBIA TEXHOJIOTMYECKUI CYBEPEHUTET CTPAHBI.

1. lludpoBuzanus orpacieil SJKOHOMHUKHU HAlpaBlieHa HAa BHEJIPEHUE CKBO3HBIX U MPOPBIBHBIX
TexHojorui — Ttakux kak [oT, Oonblmime gaHHble, MamMHHOE oOydeHue, poOoTH3alus — B
KIIIOYEBBIE CEKTOPA: IPOMBIIUIEHHOCTb, CEIbCKOE XO3SAWCTBO, TPAHCIOPT M DJHEPreTHKY. IJTO
COOTBETCTBYET MEXAyHapoaHoN KoHuenuun Mumyctpus 4.0 u npennonaraeT pe3koe MOBBIIICHUE
IIPOU3BOJUTENBHOCTH  TPYZd, CHIDKEHHWE TPAH3aKUMOHHBIX U3JEPKEK, a TaKkKe poCT
MHBECTULIMOHHOM IPUBIEKATEIbHOCTH M KalUTaIU3alUM Npennpusathii. BHeapenue nmudpossix
JBOMHUKOB, aBTOMAaTU3UPOBAHHOI'O YIPABICHHUS U HMHTEIUIEKTYaJIbHOW JIOTMCTUKU CIHOCOOCTBYET
YKPEIUIEHHUIO KOHKYPEHTOCIIOCOOHOCTH Ka3aXCTaHCKOM SKOHOMUKH.

2. Ilepexon Ha LUGPOBOE rOCYNAapCTBO OTPAXKAET CHUCTEMHbIC H3MEHEHUs B IMOAXOJE K
roCy/1apCTBEHHOMY yrpaBiieHuto. lIpoaktuBHbie rocyciyru, paszButue Open API, orka3z or
OyMa)KHOT'O JIOKYMEHTOOOOpOTa U MOBCEMECTHOE BHEIPEHUE HUPPOBBIX YIOCTOBEPEHUN JTUUHOCTH
TpaHC(HOPMUPYIOT T'OCYJapCTBO B CEpBHUCHYIO IulaTdopmy. B nenrpe 3toil Tpanchopmauum —
IpaXkJlaHUH, KOTOPbIM MOJIy4aeT AOCTYH K yciayraMm B IU(poBoil cpeae ObicTpo, Oe3omacHO U 6e3
HE00XOUMOCTH (PU3MUYECKOr0 B3aUMOJIECHCTBUS. DTO IMO3BOJIAET MOBBICUTH YPOBEHb JOBEPHS K
roCyapCTBy, CHU3UTh KOPPYNLIMOHHBIE PUCKH U TOBBICUTH HHCTUTYLIMOHAIBHYIO IIPO3PAYHOCTb.

3. Peammuzauusa uumdpooro Ill€nkoBoro mnyTH HampaBieHa Ha pa3BUTHE HaJEKHOMH,
BBICOKOCKOPOCTHOM M 3aluIIEéHHON 1M(poBoi HHppacTpykTypsl. KazaxcraH, pacroyioxeHHbIH
Mexay EBpomnoil u Asueil, BBICTYNIaeT Ba)KHBIM TPAH3UTHBIM Y3JIOM, U YCWJIEHHE €0 POJIM Kak
U(GpPOBOro MOCTa IO3BOJISET HHTETPUPOBATHCS B TIJ100ajbHbIE KaHaJbl OOMEHA JaHHBIMU.
CrpouTensCTBO MaruCTpalbHBIX JIMHMM IIepelaud  JaHHBIX, pa3BUTHE JaTa-LIEHTPOB W
KHOepycTOMUMBONH HMHOPACTPYKTYPbl CO3JAET MPEANOCHUIKU JUIsl SKCHOpTa LU(MPOBBIX YCIyr U
XOCTHHIra peruoHanbHbiX UT-pemennit.

4. Pa3BuTHE 4YeNOBEUYECKOI'O KaluTala OXBaThIBACT IOBBbIIIEHHE LU(POBOM IpaMOTHOCTU
HacesneHus, BHepeHue nporpamm MKT-o0pa3oBanus B IIKOIAX U By3ax, a TAaKXKe KyJIbTUBUPOBaHHE
KPEaTUBHOTO M MpPEINpUHUMATENbCKOr0 MbluleHHs. Ocoboe BHUMaHME YAESIEeTCs MOATOTOBKE
kanpoB ans UT-cexkropa, MHXKEHEPHBIX M aHaIMTH4ecKuX npodeccuit. CoBpemeHHas nuppoBas
HKOHOMHKA TpeOyeT He TOJIbKO TEXHUYECKOH MOJArOTOBKU, HO U TMOKHUX HABBIKOB — KPUTHUYECKOT'O
MBIIIUIEHUS], CIIOCOOHOCTH K MEXIUCIUITIMHAPHOMY B3aMMOJICHCTBHIO U aJJalTalliK K OCTOSHHBIM
TEXHOJIOTMYECKUM U3MEHEHHUSAM.

0 “MexayHapoJHbIA HAyYHO-UCCIejoBaTeabcKUH neHTp “Endless Light in Science”



JKOHOMMWYECKHUE HAYKH

Impact Factor: SJIF 2023 - 5.95 ECONOMIC SCIENCES

2024 -5.99

5. Co3naHve MHHOBAIIMOHHON SKOCHUCTEMBI MpPEICTaBIseT co00i (QopMHUpOBaHHE CpEIbl,
OIaronmpUATHOMN JJIS1 TEXHOJIOTHYECKOTO MPEAPUHUMATEIBCTBA U BEHUYPHBIX HHBECTHIHN. S apom
9TOM SKOCHCTEMBI BBICTYNAeT MEXKIyHApOAHbIN TexHomapk Astana Hub, npenocraBmisrommuit
cTapTamnam JO0CTyH K HHQPACTPYKType, MEHTOPCKOW MOJJIEP)KKE W HAJIOTOBBIM JbroTaM. Taroke
pa3BUBAIOTCS MEXaHM3MbI NOJyepKkH R&D, co3manume BeHUypHBIX (OHIOB, aKCEIepaTOpPOB U
MHKYO0aTOpOB. DTO MMO3BOJISET HE TOIBKO CTUMYJIUPOBATH BHYTPEHHUE MHHOBAIMH, HO U IPUBJICKATH
3apy0exHbie U T-KOMITaHUH 1 TaJIaHTHIL.

JlanHble HampaBieHHUS (HOPMHUPYIOT LEIOCTHYIO apXHTEKTypy HuU(poBOil Tpanchopmarmu
KazaxcraHa — OT 5KOHOMUKHU M rOCyJapcTBa /10 YEJIOBEKA U MHHOBALIMOHHOTO IpocTpaHcTBa. Mx
peanu3anysl 3aKjIaabIBa€T IMPOYHBIA (QYHIAMEHT Uil IOCTPOSHHS KOHKYPEHTOCIIOCOOHOIA,
YCTOWYMBOM M MHKIIO3UBHOM LM@poBoil Hanuu. B Tabmuue 1 moka3zaHO cpaBHEHHE MHPOBOM
npakTuku ¢ KasaxcranoM.

Tabnuna — CpaBHeHre MupoBOM ipakTuku ¢ Kazaxctanom

Hamnpasienue MupoBas npakTuka (IpumMepsl) Kazaxcran — craryc Ha 2025 rox
Hudpossie ID u | Ocronus (ID-kapta), Cunranyp eGov ID, mnarpopma eGov u eGov
unentudukanus | (SingPass) Mobile, oxBat ~14,7 miH

I0JIb30BaTENEN
KonuuecTBo Octonus 99 %, OAD 99 %, bonee 92 % rocyciayr 1oCTynHBI
OHJIAWH-YCIIyT Cunranyp 90 % onuaiiy; 1200+ cepBucoB uepe3 eGov
[Inarpopmennass | Ascrpanus, Janus, Ykpauna, CHI' | QazTech — enunas nudponas
MOJIETTh MOJIETN TEXHOJIOTUSl, CHIKEHHE CPOKOB
BHEAPEHUS 10 6 MECSIIEB
Nudpactpykrypa | Octonus 24/7 ounaitn, Cunranyp | [ogkmouenue 328 yman€HHbIX
U OXBar MaccoBasi aBTOMaTH3alHs IYHKTOB, MacCIITaOHbIE

UKT-naBecTrinu

MW u apanutuka

Hanus — unaTerpanus Al,
ABCTpausi — BBITOJIBI OT JTAHHBIX

Konnemmus MU mo 2029,
cynepkomnsiorep, Al-utarpopma Ha
cTapre

VYnpanenue ABctpanus — Benefit Kazaxcran nmoka 6e3 ¢hopMaibHOTO
WHBECTHUIUSAMU Management Policy, BuyICT MeXaHH3Ma OLICHKU Y((HEKTHBHOCTH
VYyacTtue Hanus (Borgerforslag), Cunranyp | Pa3zButue eGov, HO HHCTpYMEHTBI
rpaKJIaH high trust BOBJICUCHUS TPAXKJAH MOXKHO YCHIIUTh
[Inarexxusie [pu-Jlanka (GovPay), Uuaus B cTtpane ucnonsiyercs e-gov
pereHus (Aadhaar ecosystem) MJIaTEXXH, HO CIEIUaTU3UPOBAHHBIX
w1atGopm moka HeT
Onenka u OECD mnoka3bIiBatot 1uaepoB kak | Kazaxcran yyacTByer, HO O3UIIUS HE
ungekcupoBanue | CK, Jlanus, BenukoOpuranus Ha ypoBHe augepoB OECD

AHanu3 MUPOBOI NPaKTHKH IH(PPOBEIX MPeoOpa30BaHM MOKA3bIBACT, YTO BEAYIINE CTPAHBI
JIOOMIINCH YCTOHYMBBIX Pe3yJbTAaTOB OJarogapsi CHCTEMHOMY ITOJXO/AY K IIM(POBOMY yIpaBICHHIO,
BBICOKOH CTEIICHU BOBJICYEHHOCTH I'pakJaH U 3((EeKTUBHOMY HCIOIb30BaHUIO AaHHBIX. Ka3zaxcran
B 9TOM KOHTEKCTE JIEMOHCTPUPYET YBEPEHHOE Pa3BUTHE U CTPEMIIEHUE K MHTETpalluu B rI00aibHOoe
1uppoBOe MPOCTPAHCTBO, HO COXPAHSAETCS psAJ HANpaBlICHUH, IJe BO3MOXKHBI KaueCTBEHHbBIE
yIy4IIEeHUs.

B cdepe uugposoit wuaentuduxanunm Kaszaxcrany ypnamoch OXBaTHTh 3HAUUTENBHOE
KOJINYECTBO rpaxJiaH yepe3 miardopmy eGov ID n mobunsHoe npunoxenue eGov Mobile. Ognako,
10 CPAaBHEHMIO C TIEPEIOBBIMU PEIICHUSIMU TaKUX CTPaH, Kak DcToHus (rae uudponas ID nmomHocThIO
3aMeHseT OyMa)KHbIE JJOKYMEHTBI M MCIIONIb3YeTCs Ul FOJI0COBAHUS, 3/]paBOOXPAHEHUs U OM3Heca)
win Cunramyp (rze uudpoBas HISHTHUYHOCTb MHTETPUPOBAHA B MOBCEJHEBHBIE NPOIECCH U
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JONOJHSETCS OMOMETPUUYECKMMH TEXHOJOTHAMH), Ka3aXxCTAaHCKasi CUCTeMa TpeOyeT NanbHEHIIero
pa3BUTHsL, B TOM YHUCIIE B BOIPOCAX YHUBEPCAIBHOCTH U ITPAaBOBOW MHTETPALUH.

Ilo noctynmHocTH onHnmaiiH-ycyr Kazaxcran mnpuOmmxkaercs K Jjuaepam: Ooiee 92 %
rOCy/IapCTBEHHBIX CEPBUCOB OCTYIHBI B uppoBoM opmare. I1o conoctaBumo ¢ OAD, DcTonueit
u CuHramypoM, rae STOT IMoOKazaTedab gocturaeT 99 %. OgHako B YacTH MPOAKTUBHOCTH
(mpenocraBieHne yciuyr A0 oOpamieHus rpaxnanuHa) KazaxcraHy emié mpeicTouT peann30BaTh
MOJTHOLIEHHBIE MEXaHM3Mbl MEePCOHAIM3UPOBAHHON IU(poBON momon Ha 6aze MM m Gompmx
JAHHBIX.

PazButne maTOpMEHHOW MOjENHM yHpaBieHUs, NpeacTaBieHHoe 3amyckoM QazTech,
SIBJIIETCS 3HAUUTEIbHBIM IIArOM BIIEpEA. DTa MOJENb MO3BOJSET CYLIECTBEHHO COKPaTUTh CPOKU
BHenpenus WT-pemenuit, obecrieunBas MacmiTabMpyeMoOCTh M CTaHAAPTHU3AIUIO TMPOIECCOB —
MOJIXOJI, CXOXKHUH C TeM, YTO IpuMeHseTcss B ABctpanuu, BenukoOputanuu u Ykpausne. [logo6Has
apXUTEKTypa CO3/1aeT MPEANOChUIKH JUIsl YCTOMYMBOTO M THOKOT0 HU(POBOro pa3BUTHSL.

B Bonpocax uHdpacTpykrypHOoro oxsara Kazaxcran nmocienoBaTebHO paclIMpseT TOCTYI K
LIMPOKOIOJIOCHOMY HMHTEPHETY B OTHAJEHHBIX HACENEHHBIX IMYyHKTaX, NMPUMEHSS CIyTHUKOBbHIE
TexHoJoruu u Macmrabusle nHBecTUMKM B UKT. OHako BaKHO JONOJHUTENBHO YUYUTHIBATH OIBIT
CTpaH C BBICOKOM IUNIOTHOCTBIO LIM(poBOro nmokpsITus (Hanpumep, Cunramnypa wim FOxunoit Kopen),
I7ie NmapajuleIbHO Pa3BUBAIOTCS LU(POBbIE HABBIKM HACEJIEHUS U CO3JAIOTCS MHTEUIEKTyallbHbIE
CEpBHCHI B peaJbHOM BPEMEHH.

OTnenbHOr0 BHUMAHUS 3aCIyKUBAaeT Pa3BUTHE MCKYCCTBEHHOro MHTelsiekTa. Kasaxcran —
onHa u3 HemHorux ctpad CHI', umeromas konnenuuio no MM, cobcTBeHHBIN CynepKOMIbIOTEP U
mwiatGopMy JUISL  UCCIIEOBATEIbCKOM AEATETbHOCTH. OTO MNPUOMMKAET CTpaHy K TakuM
rocynapcrBam, kak Jlanus wm HOxnas Kopes, rne MW unHTEerpmpyercss B rocygapCTBEHHBIE
MPOLIECCHI, BKIIOYAsl IPUHATHE PELICHUM, aHATUTUKY U TUIaHUPOBaHUE.

Tem He menee, B cepe ynpapineHus uudpoBsiMU HHBeCcTULIMAMU KazaxcTaHy Moka HE XBaTaeT
WHCTUTYITMOHAIM3UPOBAHHOM CUCTEMBI OTICHKU 3((HEKTUBHOCTH ITU(PPOBBIX TPOCKTOB (TI0 IPUMEPY
ABctpamun u e€¢ mnomutukd Benefit Management). DT0 oOrpaHMYMBacT BO3MOXKHOCTH IS
CTpaTernyeckoil MpUOPUTU3ALIUN U KOHTPOJISl BO3BpATa HHBECTULIUH.

Hu3zkas BOBIEUEHHOCTh TpakJaH B HHU(PPOBBIE MPOLECCHl TaKXKe SIBISETCA YSI3BUMOCTHIO.
Torga kak [lanusi, DcToHus U YKpauHa aKTHBHO HCHOJb3YIOT HU(POBBIE MIAaTPOPMbI 00paTHOMN
CBSI3H, DJIEKTPOHHBIE METUIMH U BOBJICUYEHUE B TOCYIapCTBEHHbIE HHUIIMATUBEL, KazaxcTan TOJIbKO
HayMHAeT (POPMHUPOBATH TAKHE MEXAHU3MBI.

OTcyTcTBHE CHENMATU3UPOBAHHON TOCYJApCTBEHHOM MIATEXHOM MIaTGoOpMbl  TaKkKe
ornuuaeT Kazaxcran ot crpan, rae takue pemenus (GovPay B llpu-Jlanke, IndiaStack B Mnaun)
00ecCIeuynBalOT MPO3pavyHOCTh, OOpbOy ¢ Koppymuued U 3PGHEeKTHBHOCTh (UCKAIBHOTO
aJIMUHHUCTPUPOBAHUSL.

Hakoner, B KOHTEKCTe MEXIyHApOAHON MHIekcanuu, KazaxcTan nenaer 3aMeTHbBIE IIary,
yuacTtBys B peiituarax OOH, ogHako 1moka He BXOAUT B IPYIITy CTpaH-muepoB o unjaekcy OECD
win Digital Nations. DTo MOXeT CTaTb OPUEHTHPOM [UIsl JAIBHEUIIEro COBEPILEHCTBOBAHUS
rocyAapCTBEHHOU HU(GPOBON MOTUTHKH.

Kazaxcran nemMoHCTpUpyeT AMHAMHYHOE M KOMIUIEKCHOE pa3BUTHE LHM(POBOrO CEKTOpa,
YCIIEITHO Peanu3ys KIIF0UeBbIe TPOSKThI B 00JIACTH JIEKTPOHHOTO MPABUTEIHCTBA, HHPPACTPYKTYPhI
u UN. B To ke Bpems CpaBHEHHE C MEXAyHapOJHOM IMPAaKTUKON MOKa3bIBaeT HEOOXOJIUMOCTh
yriay6nenust peopM B 06sacTu nuppoBoi WACHTU(PHUKALNY, OLIEHKA MHBECTUIMH, TPOAKTUBHOIO
oOCITy’)KMBaHUSI M TpaxJaHckoro ywactus. Omopa Ha JydllMe MHUpPOBBIE MPAKTUKU TO3BOJIUT
Kazaxcrany BbIITH Ha HOBBIH YpOBEeHb LHU(POBONM 3pEIOCTH U YCTOMYHMBOCTH B YCIIOBHSIX
rJ100aIbHOM TeXHOJIOTHYECKOM TpaHchopMaIHH.

Hudposas TpaHchopMaLus CEroHs cTajla HEOThEMIIEMOM YacThiO HALIMOHAJIBHOM cTpaTernu
ycroituuBoro pa3putus Kazaxcrana. OnnHako /i e€ yCemHon peanu3annu Heo0X0AUMO He TOJIBKO
HAJINYME TEXHOJOTHM, HO M CO3/1aHHE KOMIUIEKCHBIX, OJAaronpUsATHBIX YCIOBUHM, OXBAaTBHIBAIOLINX
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3aKOHOJATEIbHYI0, MHCTUTYLIMOHAJBHYI0, HHPPACTPYKTYPHYIO U KYJIbTYPHYIO cpebl. IMeHHO 3TH
ycnoBus (POPMHUPYIOT OCHOBY, Ha KOTOPOH BO3MOXKEH Ka4eCTBEHHBIN CKauOK B IIM(PPOBOM pa3BUTHH.

B nepByto odepens, pasButre nudpoBoil HHPPACTPyKTYpHI - OJUH U3 BKHEHIINX (HaKTOPOB
yckopeHnus: uudpoBuzanuu. Hamuune cTaOMIBHOTO IIMPOKOIIOIIOCHOTO WHTEPHETa, DPa3BUTHE
MOOMITBHBIX CeTEH M BHEAPECHUE HOBBIX TEXHOJIOTHH, TAKUX KaK 5G, MO3BOJISIFOT 00ECIIEYUTh PaBHBIN
JIOCTYN K IIM(POBBIM YCIyraM IO BCEH TEPPUTOPUHU CTPAHBI, BKIIOYAs OTHAIEHHBIC M CEIbCKHE
paiionbl. B aToM Hanpasnenun KazaxcraH yxe npearnpuHUMAaeT IIaru: peaiu3yroTcsl MaclTaOHble
MPOEKTHl 1O moAkiatodeHuto Oosiee 300 CeTbCKMX HACENEHHBIX ITYHKTOB, 3aIlyCKaloTCA
HaIMOHAJIbHBIE IaTa-IEeHTPHI U TIAaTPopmbl, Takue kak QazTech.

Taxke BaXHEWIIMM YCIIOBHEM BBICTYNAaeT HaJIM4Me TMOKOM M COBPEMEHHONW HOPMAaTHUBHO-
npaBoBo# 0a3bl. s nudposoit Tpanchopmaliu HeOOX0AMMO YCTPAHEHHUE PETYIISITOPHBIX 0aphePOB
U CO3/IaHH€ TPO3pAyHbIX, CTUMYJIHMPYIOIIUX MEXaHU3MOB, KOTOpPbHIE [O3BOJISIOT BHEAPATH
VMHHOBAI[MOHHBIE pellieHns 0€3 U3JIUILIHETr0 aIMUHUCTPAaTUBHOrO AaBieHus. Kazaxcran B nocnennue
roJpl AaKTHUBU3UPOBAN pabOTy MO IMPPOBOMY 3aKOHOAATEILCTBY, BKJIIOYas pa3pabOTKy
HOPMAaTUBHOM 0a3bl MO MCKYCCTBEHHOMY WHTEIJIEKTY U KHOepOEe30MacHOCTH, OJHAKO MO OIEHKE
OECD, crpaHe emé npeacToUuT YCHIUTh KOHKYPEHIMIO Ha TEIEKOMMYHHUKALMOHHOM pBIHKE U
MOJIEPHU3UPOBATh NHCTUTYLIMOHAIIBHBIE MOAX0/bI K peryiupoBannto UKT.

Coznanue 6maronpusaTHONW cpelbl HEBO3MOXHO 0e3 (hopMupoBaHUs U(POBON KYJIbTYphl U
1M(pOBBIX HABBIKOB cpenu HaceneHus U OusHeca. Cerogns Tonbko okono 11 % mnpeanpusaruit
Kazaxcrana akTMBHO MCHIOJIB3YIOT IIU(PPOBBIE TEXHOJIOTHH. DTO CBUJETENLCTBYET O HEOOXOIMMOCTH
JabHENIIero CTUMYJIMPOBaHUS U(POBU3ALMHN MAJIOTO U CpPelHEro Ou3Heca, MOBBIIICHUS YPOBHS
nu(ppoBOH I'PaMOTHOCTH, a TaK)Ke MOIMYJISIPU3AalMK HOBBIX MOJeliell BeaeHHs OusHeca - OT e-
commerce 0 aBTOMaTU3UPOBAaHHBIX POU3BOJICTB.

KnroueByro posib Wrpaer mojaepkKka MHHOBAILMOHHOW SKOCHCTEMBI. B 3TOM HampaBieHHH
Kazaxcran pa3BuBaer TexHomapku, Takue kak Astana Hub, mpenoctaBniser HaloroBbie JIBIOTHI U
MHPPACTPYKTYpHYIO MOIACPKKY crapranaM. OmgHako st macmTabHoro 3ddexra HEoOXOaMMO
YCWIUTh MEXaHU3MbI JOCTyNa K (PUHAHCHPOBAHWIO, MHTETPALUU C TJI00ATbHBIMH DPHIHKaMHU U
COTPOBOXKICHUSI IU(PPOBBIX MPOEKTOB HA BCEX CTAUSIX PA3BUTHUSL.

Hakonern, uudpoBas TpaHchopmaiusi HampsMyl0 BIUSET Ha KAayeCTBO MKU3HU TPaKIaH.
CoBpeMeHHbIE TOCYJAapCTBEHHbIE ITM(PPOBBIE CEPBUCHI IO3BOJSIOT YNPOCTUTH JOCTYN K
o0pa3oBaHMIO, 3/APaBOOXPAHEHHUIO, COLUAIBHBIM M  (UHAHCOBBIM  yciyram. briaromaps
HanuoHanpHOM TuaThopme eGov U MOOWUIBHBIM HpUIIOKEHUsM, Oonee 92 % rocyciayr yxe
MIPEIOCTABIIAIOTCS OHJIAMH, YTO 3HAUUTENBHO CHMXKAET OIOPOKPATHUECKYI0 HArpy3Ky M MOBBIIIAET
MIPO3PavYHOCTb.

Takum oOpa3om, co3ganre OJIaronpHUATHBIX YCIOBUH A HUPPOBOIl TpaHCPOPMAIIIH - STO HE
IIPOCTO BCIIOMOraTesibHas Mepa, a HeoOXoaumasi OCHOBA, OT KOTOPOM 3aBHCUT ycmeX IH(ppOBOro
pa3BUTHUS. DTO BKJIIOYAET HE TOJIBKO TEXHOJOTHH, HO U YCTOWYMBYIO HMH(PACTPYKTYpY, THOKOE
3aKOHOJIaTEIbCTBO, MOJACPKKY NPEIIPUHUMATENBCTBA, PA3BUTHE YEIOBEUECKOTO KalHuTalla U
WHCTUTYLHOHAIBHYIO TOTOBHOCTE. be3 aTux hakropoB nudponas Tpanchopmaius puckyeT ocTaThCs
TOYEYHBIM SIBIICHUEM, a HE CHUCTEMHBIM MEXaHHW3MOM IMOBBIIICHUS KOHKYPEHTOCIOCOOHOCTH
KazaxcTtana u kauecTBa *HU3HH €ro rpaxk/JaH.

Hudposuzanus B KazaxcraHe mepexomuT OT CTaJuU BHEAPEHHsS 0a30BBIX AIEKTPOHHBIX
peleHrii K MOCTpOeHHI0 1eJdocTHOH nudpoBoil skocuctembl. Ha ¢one rmobanbHON
TE€XHOJIOTUYECKON KOHKYPEHIIUHU U PETMOHAJIBHBIX BBI30BOB, CTPaHa CTPEMHUTCS HE TOJIBKO JOTOHATS,
HO M B OTJENbHBIX HAlpaBJICHUSAX — OINeEpekaTb OOIEMHpPOBBIE TpeHAbl. B 3TOM KOHTekcTe
nepcnekTUBsl HuppoBoro pazButuss PK MOXHO oXxapakTepH3oBaTh uyepe3 HECKOJIbKO KIFOUEBBIX
HaIlpaBJICHUN.

[Tepexon k «iudpoBomy-by-defaulty ['ocynapctBenHble u Ou3HecC-IpoIlecCChl BCE aKTUBHEE
nepexoadar B uugpoBoil ¢opmar. [lepcrieKTHBHO — pa3BUTHE MPOAKTUBHBIX yciyr (yciyr 0e3
3ampoca),  pacUIMpeHHe  HUCMOJb30BaHUS  IM(POBBIX  yIOCTOBEpEHHH, OuomMeTpun U
aBTOMATU3UPOBAHHBIX PEUIEHUI B TOCYNPABICHUUA. JTO INO3BOJUT OKOHYATENIBHO OTKa3aTbCs OT
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OyMa)KHOTO JIOKYMEHTOOOOpOTa, YCHJIUTH IMPO3PAYHOCTh U JOBEpHUE MEXIY TOCYIapCTBOM U
rpaKJaHaMH.

VYraoy6nenue WH]TyCTPUAIILHON U(ppOBU3ALIH (Uunycrpus 4.0)
BHenpenne yMHBIX TNPOU3BOACTB, HU(PPOBBIX IBOMHHMKOB, MPEAUKTHBHON aHamutuku u IloT
(MuTepHer Bewieil B NPOMBIIUIEHHOCTH) CO3Ja€T BO3MOXKHOCTH /ISl KAaueCTBEHHOIO pOCTa
MIPOU3BOAUTEILHOCTH TPyAa W CHWKEHHUs 3arpar. Cekropa ¢ HauOOJBIIMM IOTCHIHAIOM —
TOPHOpPY/IHAsl OTPacilb, CEIbCKOE X03SIMCTBO, SHEPTEeTUKA U TPAHCIIOPT.

PazButne wuckyccrsennoro uurtemiekta (MU). C yuérom ytBepxknénnont no 2029 rona
Konuenuuu no pazsururo MU, Kazaxcran umeer BO3MOXKXHOCTb 3aHATHh PETHOHAJIBHYIO HUILY B 9TOU
cpepe. Ilpm Hammumm HamumoHanbHOW  Al-Tlatdopmbl, cymepkommbioTepa W Habopa
CHEIMaTM3UPOBAaHHBIX JaHHBIX, MEPCIEKTUBHO MaciitabupoBaTh MM B rocycmyrax, MeaumuuHe,
0o0pa30BaHUM U SKOHOMHUYECKOM MPOTHO3UPOBAHUH.

DOxcnopT tU@POBBIX perieHUN U cepBucoB. Ha ¢one ycunenus ponu Kazaxcrana kak
«uudpoBoro Mocta» Mexay EBpomoit u  Asueil, oxumaercs poct skcrnopra WT-ycmyr,
MporpaMMHOT0 obecreueHuss U nU@PpoBbIX pemieHuit. Astana Hub yxe dopmupyer crapramn-
9KOCHCTEMY C IJI00ATbHBIMU aMOULIUAMHU, U MPHU YCIOBUU CO3JIaHUS OJAroNpHUATHBIX MPaBUI AJIS
HMHBECTOPOB M pa3pabOTYUKOB, SKCIIOPT HUPPOBBIX TEXHOJIOIHH MOXKET CTaTh Jipaiisepom BBII.

PasBurtne YEJI0BEYECKOT O Kanuraia " undpoBoi WHKJIFO3UN
Hudposas rpamotHocth U HWKT-komMneTeHIMH CTaHOBSTCS OO0S3aTENbHBIMH HE TOJIBKO IS
MOJIOAEXKHU, HO M JUIA BCEro TPYAOCHOCOOHOTO HaceneHus. [lepcrnieKTMBHO BHEApEHUE OHJIANH-
o0pa3oBaHMsI HOBOTO IIOKOJEHHS, MPOTPaMM TEPETNOJAroTOBKH, a Takke ycwienne STEAM-
HampaBJIeHUH B IIKonax. BaxHo Taike oOecneunTsh 1udpoBoe paBeHCTBO - noctyn k MKT B
CEJIbCKHUX U YSI3BUMBIX COOOIIECTBAX.

YcroitunBoe u Oe3omacHoe nudposoe MIPOCTPAHCTBO
Poct mudpoBuzamuu Tpebyer ycuiaeHus KubepOe3omacHOCTH, IMGPOBOrO CYBEPEHHUTETA H
YCTOMUYMBOCTHU K BHEIIHUM yrpo3aM. KazaxcraHy npeicTouT IpoaoIKUTh pa3pabOTKy U BHEAPEHHE
CTaHJAPTOB HU(PPOBON ITUKHU, HU(POBBIX NPAB U 3ALUTHI JAHHBIX, 0COOCHHO B KOHTEKCTE pa3BUTHUS
MU u Gonpnx JaHHBIX.

[TepcnextuBsl nudposuzaruu B Kazaxcrane 00Ha1eKuBarOT: CYOPMUPOBAHBI CTPATETUUECKUE
OPHEHTHUPBI, Pa3BUBAIOTCSI MHCTUTYTHI, CO3/laHa HOpMaTHBHasA 0aza. OpHako JanpHEeHmuil ycrex
3aBUCHUT OT CHCTEMHOW pealIn3alliy IPOEKTOB, IOATOTOBKH KaJIpOB, CTUMYJIUPOBAHUS HUHHOBALUN U
MEXIyHapOoJHOH uHTerpauu. B yciaoBusax riodansHoi nugppoBoil koHkypeHuuu Kazaxcran umeer
LIAHC HE TOJIBKO COKPAaTUTh LU(PPOBON pa3pbiB, HO M CTaTh TEXHOJIOIMUYECKUM JILJEPOM B PETHOHE
LenTpanbHoil A3um.
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ITPAKTUKA IPUMEHEHUSI HU®POBBIX AHAJIMTUYECKHUX PEILIEHUU B
YIIPABJIEHUU JIUKBUIHOCTBIO IPEJANIPUATUSA

KAJIMMOJIIUHOBA JIMJIBHA3 KAMPATOBHA
MaructpaHT Bocrouno-Ka3axcranckuii Texuuueckuil ynusepcurer umenu /1. CepukOaena
Kazaxcran, r. Ycre-Kamenoropck

Annomauyun: B cmamve paccmompenvi npakmuueckue acnekmvl NpUMeHeHUs YUPPOosbix
AHATUMUYECKUX DeuleHUll 8 cucmeme YnpasieHus JUKeUOHocmvio npeonpusmus. Packpviearomes
cospemenHble N00X00bl K YAPABIEHUI0 TUKEGUOHOCMbIO, OCHOBAHMblE HA UCNONb308AHUU OU3HEC-
AHATUMUKU, UCKYCCMBEHHO20 UHMENIEKMA U C8A3AHHbIX YUpposvix mexnonozuil. [Iposeden ananus
0meuecmeenHo20 U 3apyOedcHo20 ONbimd, OMPANCAIOWUL NPeUMyWecmed 6HeOPeHUs. OAHHbIX
UHCIMPYMEHMO8 O NOBLIUEHUS MOYHOCMU — NPOSHO3UPOBAHUSL  OCHENCHbIX  NOMOKO8 U
aghhexmuenocmu  ynpasnenus 000POMHLIM Kanumaiom. Aemopamu 0600weHbl Klloyesvle
meHOeHYyuu (8KI0YAsi poCcm 00U KOMNAHUL, UCNONb3VIOWUX YUDposble peulenus), a makice
0003HaAyeHbl NpoOIeMbl U PUCKU, COnymcmeylouue yugposuzayuu @GUHAHCO8020 aHAIU3A.
Ilpeocmasnenvt cpagHumenvhvie XApaKMepuCmMuky mMpaouyUoOHHbIX U YUPPoBvIX Nno0xo008 K
VAPABIeHUI0 TUKBUOHOCMbIO, d MAKJHCe NPUBEOeHbl NpUMepbl pe3yIbmamos Ux NpUMeHeHUs.
Ommeuaemca  cneyugpuxa  enusnus  yugposusayuu  Ha — OYEHKY  JUKBUOHOCMU U
niamescecnocoonocmu. B 3akmouenue copmynuposamvi 66160061 0 GAUAHUU  YUPDPOBLIX
AHATUMUYECKUX peueHUull HA (QUHAHCOBYIO YCMOUYUBOCMb KOMNAHUU U DPEKOMEeHOayuu no ux
aghhexmueHoMy UCNONL30BAHUIO.

Knwoueevle cnosa: nuxeuoHocmuv, ynpasieHue JIUKGUOHOCMbIO, YUDPOBAs aHATUMUKA,
QuHarCcoBbIL AHAIU3, OUBHEC-AHATUMUKA, UCKYCCIBEHHbI UHMENLEKN, OeHeXCHble HOMOKU

BBenenue. YnpanieHue JUKBUIHOCTbIO MPEANPUATHUS MIPEACTABISET COOON NEesITeNbHOCTD 110
00eCIeueHnI0 TUTATeKECTIOCOOHOCTH OpPraHu3alluid MyTeM MOJACP)KaHUus JOCTaTOYHOro o0bheMa
JICHEe)KHBIX CPEJCTB U JIPYTHX JIETKO PEaTU3yeMbIX aKTUBOB JJISi CBOEBPEMEHHOI'O BBIMTOJIHEHUS
(uHaHCOBBIX 00s3aTeNbCTB. VIHBIMU CIIOBaMM, JIMKBUIHOCTh OTpPa)XKaeT CHOCOOHOCTh KOMITAHUHU
reHepUpPOBaTh HEOOXOIUMBIN JEHEKHBIM MOTOK ISl MOKPBHITHUS TEKYIIMX IUIaTeXel, YTo SBISETCS
HETIPEMEHHBIM ycClIoBUEeM e¢ (puHancoBol yctoWuuBoctu [1, c. 213]. B kiaccuueckodl Teopuu
(MHAHCOBOI'O MEHE/PKMEHTa YMpPaBIE€HUE JMKBUAHOCTHIO OTHOCUTCS K cdepe ympaBlieHus
OOOpOTHBIM KaIlUTAJIOM M KpPaTKOCPOYHOW (MHAHCOBON moiuTuke npeanpustus. OHo TpedyeT
OanmaHCHUpPOBAHUS MEXKIY PUCKOM U JIOXOAHOCTBIO: TMOJJIepkaHue Oojiee BBICOKOTO YpPOBHS
JUKBUJIHBIX CPEJICTB CHUKACT PUCK HEIIATEKECIIOCOOHOCTH, HO OJJHOBPEMEHHO MOXET IPUBOIUTD
K YMEHBIIIEHUIO MPUOBLIN U3-3a OTBICYCHHSI PECYPCOB OT MHBECTHPOBaHMs B pazButue [1, c. 418].
Takum oOpaszom, 3¢ppeKTUBHO yNpaBIsATh JTUKBUIHOCTHIO — 3HAYUT MOJICPKUBATh ONTUMAIbHOE
COOTHOIIIEHUE MEXIY JUKBUIHBIMU aKTHBAMU U 0053aTeIbCTBaMHU, 00ECICUUBASI CONBEHMHOCHb
KOMITIaHUU TPU OJTHOBPEMEHHOM COXpPaHEHUU PEHTA0CIbHOCTH €€ JIeATEIbHOCTH.

TpaauIIMOHHO WHCTPYMEHTHI YIPaBIEHUS JTUKBUIHOCTHIO BKJIIOYAIOT aHAIW3 (PUHAHCOBBIX
KodpumeHToB (Takux Kak Kod()uUIMEeHTH TeKkymied, ObICTpod, aOCOIIOTHOW JMKBHUAHOCTH),
TUTAHUPOBAHUE W TMPOTHO3UPOBAHUE JIEHEKHBIX IMOTOKOB, YIPABIEHHE OOOPOTHBIM KaIllUTaIOM
(meOuTOpcKOi M KPEOTUTOPCKOM 3aJO0HKEHHOCTBIO, 3alacaMu), a TakKe HCIOJIb30BaHUE
KPaTKOCPOUYHBIX 3a€MHBIX PECYPCOB M KPEAWTHBIX JUHUN Ipu HeoOxoaumocTH [2, c. 187-195].
Knaccuueckuii moaxoJ mpeAnonaraeT perysipHbli (Kak MpaBUIIO, MECSYHBIA MM KBApTaJIbHBIN)
aHallM3 JIMKBUIHOCTH Ha OCHOBE JAHHBIX OYXTaJTepCKOM OTYETHOCTH M OOJKEeTa JIEHEXKHBIX
cpeactB. OAHAKO B YCIOBUSX COBPEMEHHOM S3KOHOMHKH, XapaKTEpU3YIOLIEHCs BO3pociien
BOJIATUIIFHOCTBIO PBIHKOB M OBICTPHIM H3MEHEHHUEM BHEIIHUX (PAKTOpPOB, MACCHUBHBIN U
MEePUONYECKUN MOAX0/ K JIMKBUIHOCTH CTAaHOBHUTCS HeAOCTaTodHO 3¢ dektuBHbIM [3, ¢. 12]. Kak
ormeuatoT J[.B. AnpOpaHT U 1p., TUKBUAHOCTh W TUIATEKECIIOCOOHOCTH OTHOCSTCS K KIIFOUEBBIM
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MpU3HAKaM (PMHAHCOBOM YCTOWYMBOCTH MpeupusTHsi [4, c. 12], HO METOBI MX OL[EHKH U IMOICPIKKH
TpeOYIOT IepecMOTpa C Y4eTOM IU(PPOBU3AINH SKOHOMHKH.

Hudposass Ttpanchopmaryst OH3HEC-IPOIIECCOB 3arparkuBaeT H  cdepy (HUHAHCOBOTO
MeHeKMeHTa. [10sBIIAI0TCS HOBBIE BO3MOXHOCTH J1J1s1 00Jiee TOUHOT'O M OTIEPATHUBHOTO YIPABICHUS
JCHOKHBIMU ~ [MOTOKAMHM 33 CYET BHEAPCHHUS [H(PPOBBIX AHATUTHYCCKUX PEIICHHHA —
CHeIUATU3UPOBAHHBIX TPOTPAMMHBIX MPOJAYKTOB U TEXHOJOTUHN aHanu3a JaHHbIX. [1o mudpoBsiMu
AQHAJINTUYECKUMH PEUICHUSIMU B YIPABJICHUU JIMKBUIHOCTBIO IIOHMMAETCSd COBOKYIHOCTh
WHCTPYMEHTOB OW3HEC-aHAIWTUKH, METOJOB 00pabOTKH OONBIIMX [JaHHBIX, aJrOPUTMOB
HMCKYCCTBEHHOTO HWHTEIUIeKTa W Jpyrux [T-pemieHuii, NpuUMEHSEMBIX [UIs IUJIAHUPOBAHUS,
MOHUTOPHHIa ¥ ONTUMHU3AIMK I[IOKa3aTeJed JMKBUIHOCTH Kommanuu [5, c. 90-97]. Ux
HCIIOJIb30BAHME TI03BOJISIET AaBTOMATU3UPOBAaTh cOOp U 00pabOTKy (DMHAHCOBBIX JIaHHBIX,
OCYIIECTBJISATh MMPOTHO3UPOBAHUE JACHEXKHBIX IIOTOKOB B PEXKHME PEalbHOI0 BPEMEHH, IPOBOAUTH
MHOTOBapHAHTHBIE CLICHAPHBIE PAacdeThl M 3a0JIarOBPEMEHHO BBISBIISATH MOTEHIMAIBHBIE Pa3pbIBbI
JUKBUJIHOCTU. B pesynbrare ymnpaBieHUE JMKBUIHOCTbIO NMPUOOpETAeT MPOAKTHUBHBIM XapakTep:
(uHaHCOBBIE CITYKObI MOTYT HE TOJILKO pearnpoBaTh Ha BOSHUKHOBEHHE KaCCOBBIX pa3phlBOB, HO U
MpenyrajaplBaTh UX U NPEANPUHUMATE IPEBEHTUBHBIE MEPbl. ITO OCOOEHHO Ba’KHO B COBPEMEHHOM
HECTaOMIHLHOM MaKpOIKOHOMHYECKOU Cpefie, T/ie pe3Kue KoiaeOaHusl 1ieH, POCT MPOIIEHTHBIX CTaBOK
U Jipyrue (akTopbl MOBBIIAIOT TPEOOBAHUS K MIPO3PAYHOCTH U TMOKOCTH YIIPaBJICHUS J1I€HEKHBIMU
pecypcamu [6].

CrnenyeTr mOTYEpKHYTh, YTO MHTEpEC K MU(PPOBU3ALUU (YHKIHMH (UHAHCOBOTO yNpaBICHUS
noctosiHHo pacteT. CorynacHo naHHbIM Poccrata, yxxe B 2022 roxy cBeimie 40% poccuiickux
KOMITAaHUH HCIIOH30BAJIM T€ WJIM WHBIE IUGPOBBIC pemieHus B cdepe (UHAHCOBOTO aHAIHM3a U
ynpasnienus: ¢punancamu [5, c¢. 103—109]. K 2025 roay sta gons yBenuuuiach 10 58% 3a cuer
aKTUBHOTO BHEIPEHUS CUCTEM aBTOMAaTU3UPOBAHHOM 00pabOTKU AAHHBIX U OU3HEC-aHATUTHKHU. TeM
HE MeHee YpOBEHb IPUMEHEHUs1 Hanbosiee MPOJBUHYTHIX TEXHOJIOTHI MTOKA OCTAETCSI OTHOCUTEIHHO
HEBBICOKHM: HAIPUMED, JIUIIb OKOJIO 7% OpraHu3anuii COOOIIMIN O MPAKTUYECKOM HCIOJIb30BAHUU
QITOPUTMOB HCKYCCTBEHHOTO WHTEIUIEKTa aisa (uHAHCOBOro aHamm3a [5, c. 135-143]. s
CpaBHEHHS, B INI00ATLHOM MPaKTHKE KOPIOPATUBHOI'O Ka3HadyelcTBa HAOMI0JaeTCsl CTPEMUTENIbHBIN
poct unTepeca Kk Al-rexHosnorusim — no naHHbM orpoca PwC, nopsaka 74% (uHaHCOBBIX CIyxO
KPYIHBIX KOMIIAHMW B MHpPE YXKE€ UCHOJB3YIOT WWIH I[UIAHUPYIOT AaKTHUBHO 3a/IeiCTBOBATh
UCKYCCTBEHHBIH HMHTEJUIEKT (MAallMHHOE OO0y4YeHHe, MPEeIUKTUBHYIO aHAIMTHUKY) B IIpoIleccax
Ka3HA4yeMCTBa, BKJIIOYAs MPOrHO3UPOBaHUE JUKBUAHOCTH [10]. DTO mOATBEPKAAET aKTyaabHOCTb
TeMbl U OOYCIOBJIMBAE€T HEOOXOAMMOCTh HCCIEIOBAaHUS MPAKTUKH HPUMEHEHUS IU(PPOBBIX
AQHAIMTUYECKUX PEIICHUH B YIIPaBICHUU JTUKBUIHOCTHIO IPEIIPUSITHS.

O0630p Jgaureparypbl. TeopeTHyeckol OCHOBOM WCCIICIOBAHUS IOCITYXKUIM PadOTHI,
MIOCBSIIIICHHBIE YIIPABJICHUIO JIMKBUIHOCTHIO U (PMHAHCOBOM yCTOMUMBOCTBIO MIPEIIPUSITHS, a TAKKE
UCCIIEeIOBaHMs BIUSHUS IUpoBU3alUuU Ha (PUHAHCOBBIM aHanu3. B KiaccMueckux Tpydax Io
¢uHaHCOBOMY MeHeKkMeHTy (Hampumep, yueOnuke E.C. CTOsHOBOI) IMKBUAHOCTD OMpPEeseTcs
KaK CIIOCOOHOCTH MPEANPHUAITHS CBOEBPEMEHHO BBIMOIHATH CBOM KPATKOCPOUYHBIE 00s13aTENbCTRA 32
cyeT OOOpOTHBIX CpeAcTB, a 3(hdexkTuBHOE ympaBlIeHUE ITUKBUIHOCTBIO paccMaTpuBaeTCs B
KOHTEKCTE OOIIel cTpaTeruu ympaBieHHs OOOpPOTHBIM KamutainoMm (upmsel [1, c. 212-214]. Pan
oteyecTBeHHBbIX aBTOpoB (B.A. MakapoBa, MI.II. CkobeneBa u ap.) B cBoux paborax
CUCTEMAaTHU3UPOBAIH METO/IbI OLIEHKH JTMKBUTHOCTU U 0OOCHOBAIHM HEOOXOIUMOCTh IBYXYPOBHEBOI
CUCTEMBbI YIpPaBJIEHUS JIMKBUJIHOCTBIO — HA CTPATETMYECKOM U OINEPAaTUBHOM YPOBHAX — JUIS
obecrieueHus: OanaHca MEXJIy JOJTOCPOUYHBIMHU M TEKYIIMMH (PUHAHCOBBIMU LEISIMH KOMITAHUH, a
TaKKe€ MEXJy PUCKOM M JOXOAHOCTBIO [2, c. 192—198][3, c. 42—45]. Takoil cUCTEeMHBIN MOJIXO]
IpearnoiaraeT, YTo MOMHMMO HEAOMYIICHUS KpU3Uca HEIIaTeKeCrnoCOOHOCTH (T.e. obecredyeHus
JOCTATOYHOM TeKyIleld JTUKBUAHOCTH), (PUHAHCOBBIM MEHEKMEHT JOJDKEH YUYHUTHIBATH BIUSHUE
yIpPaBJICHUS JTUKBUAHOCTBIO HA CTOMMOCTh KOMITAHUU M €€ MHBECTHIIMOHHBIN MoTeHman |3, c. 46—
50].
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B TpagunnonHoii nuteparype moauépKkuBaeTcs CBA3b JIMKBUIHOCTH C PUCKaMU U (PMHAHCOBON
ycroiunBocthlo. Hanpumep, W.IL Ckobenea u B.A.MakapoBa 0TMEYalOT, 4YTO aHAIU3
JMKBUAHOCTHA KOMITAHUU TECHO CBS3aH C aHAIM30M €€ IIATeKECTIOCOOHOCTH 1 00111ero (PMHAHCOBOT'O
COCTOSIHUSI, @ HEJOCTATOYHOE BHUMAHUE K YIPABJICHUIO JIMKBUIHOCTHIO MOKET IPUBECTH K yTpaTe
KpEAUTOCTIOCOOHOCTH | naxe OaHkporcTBY ¢upmbl [3, c. 43]. C magama 2000-x romoB Tema
VIOpaBJICHUS JIMKBUIHOCTBIO TIOJNyYWsIa pa3BUTHE B paloTaxX, IOCBALICHHBIX YIPABJICHUIO
JICHS)KHBIMHU TTOTOKAMHM W ONTHMH3AIMH 00OPOTHOrO Kamurtamna. 3apyoOexHbie uccienoarenu (P.
Bbpeiinu, C. Maitepc, @. AjuiaH U Jip.) TaKKe BKIIOYAIOT yIPaBICHUE KPATKOCPOUYHOM JTMKBUAHOCTHIO
B YHCJIO KITFOYEBBIX 3a7ad (PMHAHCOBOT'O MEHE/DKEPA, YKa3biBasg HA HEOOXOAMMOCTH MOJACPKAHUS
oyghepa ruxeuoHocmu YT 3aIUTHI OT HEOXKHUIAHHBIX (PMHAHCOBBIX MIOKOB [11, ¢. 754-756].

C pa3BuTueM MH()OPMAIMOHHBIX TEXHOJOTHIM U KOHIETIUU «puHAHCH 4.0» HnccieaoBaTeu
OOpaTHIIUCh K W3YyYCHHUIO BIUSHUSA NMU(POBHU3AIMKM HAa aHAIW3 W YIIPaBJICHUE JTUKBHIHOCTHIO. B
paboTax MocieIHuX JIET BCce yallle MOAUYEPKUBAETCS, YTO IU(PpPOBas 3KOHOMHUKA TpaHCHOpMUPYET
TpaaUIIMOHHBIE METOJbl (PUHAHCOBOTO aHaM3a, JeNias aKIeHT Ha [POTHO3UPOBAHHHA H
JMHAMHYECKOM MOHUTOPUHI€ BMECTO PETPOCHEKTHUBHOM omeHku [5, c. 89-97]. 0./ Hlanupo u
E.M. ®OunumonneBa (2025) orMeuaroT, 4yTO BHEAPEHHE TeXHOJOTWU big data, MCKyCCTBEHHOTO
WHTEIUIEKTa M OOJIAYHBIX IUTaT(OPM ITO3BOJISIET 3HAYUTEIHHO TOBBICHTH CKOPOCTH M TOYHOCTH
aHanmn3a (MHAHCOBBIX IMOKAa3aTelieil, B TOM YMCIIe ToKa3aTeeld JMKBUIHOCTH, a TaKKe YIydIIUuTh
KauecTBO (PMHAHCOBOTO TuIaHWpoBaHus [5, c¢. 71-79][5, c. 135-143]. ABTOpH TOMAYEPKUBAIOT
MEePeXo/ OT CTATUYECKUX METOJOB K JMHAMHUYECKUM: BMECTO Pa30BOT'0 aHAIIM3a JIMKBHIHOCTH TI0
WUTOTaM OTYSTHOTO ITEPHO/Ia BHEIPSIFOTCS HEMIPEPHIBHBIC CHCTEMBI MOHUTOPHHTA JICHEKHBIX TOTOKOB
Y TIPOTHO3MPOBaHMSI, BKIIIOYAIONINE CLIEHApHOE MOAEIMPOBAHNE PAa3INYHBIX OM3HEC-CUTYyaluii [ 35, c.
99-107].

Hayunasi nuckyccusi 3arparuBaeT M BOIPOC O TOM, HACKOJBKO KOPPEKTHO NPUMEHSTh
KJIaCCHMYECKHE IOKa3aTeau JIMKBUAHOCTH B YCIOBUSX IM(poBoil TpaHchopmarmu OusHeca. Tak,
J1.B. AnbOpanT B uccrnenoBanuu (2021) BeIIBHHYJIA TUIIOTE3Y, YTO PaCIpOCTpaHEHHE ITU(PPOBBIX
TEXHOJIOTUH MOXKET HCKa)KaTh TPAJUIMOHHBIE OLEHKHU JIMKBUIHOCTH M IUIATEXECIIOCOOHOCTU
MIPENNPUATHS, YTO B CBOIO OYEPEIb YPEBATO OLIMOKAMHU JIJIsi BHEHIIHHUX I0JIb30BaTeseil (uHaHCOBOM
oTtueTHOCTH [4, c. 13—16]. Ha mpumepe nanubix [TAO «Aspodnor» 3a 2017-2020 rr. 66110 MOKa3aHO,
YTO BBIBOABI O (DUHAHCOBOW YCTOWYMBOCTH, CIENAHHBIE TOJIBKO HA OCHOBAaHUM KIIACCHUYECKUX
KO3( PUITMEHTOB JTMKBUIHOCTH, MOTYT ObITh HEBEPHBIMH B IUGPOBYIO 310Xy [4, ¢. 16].

[Tomumo MeToponOrHueckux paboT, 3HAUYMMOE MECTO 3aHMMAalT  HCCIeI0BaHUS,
MOCBSIIEHHBIC BHEAPEHUIO KOHKPETHBIX TEXHOJIOTHM AJIsl yIpaBieHus JUKBUAHOCTRIO. K mpumepy,
psiZ aBTOPOB M3yYalld NMPUMEHEHHE METOAOB HCKYCCTBEHHOTO MHTEIIEKTa Ui MPOTHO3WPOBAHUS
JICHEKHBIX TOTOKOB npeanpusTus. B padore K. Dadteev u coanT. (2020) 6611H1 O1Tp0oOOBaHBI MOJIEIH
MamuHHOrO 0o0yueHus (perpeccus, ARIMA, HelpoHHBIC CE€TH) JUIsl TPEACcKa3aHUs JICHEKHOTO
MOTOKA, U MOKa3aHO, YTO HEHpOoceTeBble MOJEIN MOTYyT oOecreunBaTh 0ojiee BHICOKYIO TOYHOCTH
MIPOrHO3a MO CPABHEHUIO C TPAAUIIMOHHBIMU CTATUCTHUECKUMU MOJAEISMHU, OCOOCHHO B YCIOBHSIX
BBICOKOW TMHAMUYHOCTH JaHHBIX [6]. DTO OTKpBIBAET MyTh K MCIOJIB30BaHUIO Al-MHCTPYMEHTOB B
Ka3Hauelckol (ynkuuu xommanuid. [logoOHBIE BBIBOABI COTJACYIOTCA C MPAKTUKOW KPYITHBIX
(¢buHaHCOBBIX opraHuzanuii: Hampumep, B J.P. Morgan pazpaboran wunctpyment Cash Flow
Intelligence Ha ocHOBE HEWPOCETEBBIX ANTOPUTMOB, KOTOPBIH MO3BOJIIII COKPATUTH 00BEM PYUHOTO
TpyJa TpH COCTaBJICHHM TMPOTHO30B MouTH Ha 90% u CyIIECTBEHHO MOBBICUTH TOYHOCTb
KpPaTKOCPOUHBIX KAaCCOBBIX MPOrHo30B [8]. Jpyroii o0nacTeio mpuMeHeHus HU(PPOBBIX TEXHOIOTH
SBJISIETCS aBTOMATH3AllMsl yIPaBICHUs NeOUTOPCKON 3aJ0KEHHOCTBIO M TUIaTeXaMH: BHEIPEHUE
MHTEJUIEKTyallbHBIX CHCTEM JJIsl KOHTPOJIS OIlIaT KIMEHTOB, robotization mpoIieccoB Ka3HayeicTBa u
WCIOJIb30BaHNE OJIOKYEHH-TIIATPOpPM Ui YCKOPEHHUs pPacueToB B ILIEMOYKE MOCTAaBOK HAMPAMYIO
BIIUSICT HA JIMKBUJHOCTH, YMEHBIIAS Pa3pbIBbl MEXAY OTTOKOM M MPUTOKOM JEHEKHBIX CPEICTB.
3apybOexHnbie 0030pel (Hampumep, otdeT Deloitte u 1ap.) O0TMeYarOT, 4YTO COBpPEMEHHBIE
KOpIOpaTUBHbIC Ka3HAUYeHCTBAa aKTHMBHO WHBECTUPYIOT B CHUCTEMBI YIPABICHUS JIMKBUIHOCTHIO
(Treasury Management Systems, TMS) u comyTcTByIOIME UM aHAJTUTHUYECKUE MOJIYJH, YTOOBI
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MOJy4yaTh TI00aTbHYI0 BUAUMOCTH JICHEKHBIX CPEACTB M YINPABIATH JUKBUAHOCTBIO B PEAbHOM
BpeMeHH [9].

O06o00mass nuTEepaTypHble JaHHBIE, MOXXHO KOHCTaTHpOBaTh cieayromee. Lludposuzanums
co3lajia TMPEANOCBUIKM JUIs Tepexoja YIpaBlICHHs JIMKBHIHOCTBIO Ha HOBBI YpPOBEHB,
0a3upyYIOLINIiCS HAa JAaHHBIX W NMPOAKTUBHOM aHanM3e. Innovative HHCTPYMEHTBI — OT aJrOPUTMOB
MIPOTHO3UPOBAHMS 10 MHTEPAKTUBHBIX (pMHAHCOBBIX naHenel (dashboard) — criocoOHbBI paguKamIbHO
MOBBICUTH 3()(HEKTUBHOCTH KOHTPOJIS JCHEKHBIX MOTOKOB. [IpH 3TOM coxpaHsieTcss HE0OOX0IMMOCTh
MIEPEOCMBICIICHHSI TPATUIIMOHHBIX METOIMK: CCIE0BATENN PEAIaraloT HOBbIE MOAX0bI K OLIEHKE
JUKBUAHOCTH, YUYUTHIBAIOIINE CTIeNU(UKY IU(POBOI SKOHOMHKH, 8 TAK)KE aKIEHTHPYIOT BAXKHOCTD
yrpaBieHuss WHPOPMAIMOHHBIMH prcKaMu. CyIecTBYIOIIHE MPOOETIbl B JIMTEpPAType CBS3aHBI C
HEIOCTaTKOM SMITMPUYECKHUX JaHHBIX O PE3yJIbTaTaxX BHEAPCHUS TAaKUX PEIICHHI B KOPIIOPATHBHON
cpene, 0COOEHHO B POCCHUICKOM mpakTuke. JlaHHOe Mccie0BaHe MPU3BAHO YaCTUYHO 3aIOJIHUTD
ATOT TpOOEeJ, TPOAHATM3UPOBAB AaKTyaJbHBIE TPAKTHKH W TPEJICTaBUB CHUCTEMATH3AIUIO
MPEUMYIIECTB U TPo0IeM I(PPOBHIX AHATUTHYECKIX PEIICHUH B YIPABICHUH JIMKBUTHOCTBIO.

Tabmuna 1 — PacnmpocTpaHeHHOCTh IM(POBBIX TEXHOJOTMH B (MHAHCOBOM aHayu3e (110
naHHbIM 2022-2025 1T.)

IToka3zaTennb (10J151 KOMIIAHMIA) 2022 1. 2025 1.
Hcnonb3yroT nudposble pelieHus B yripaBlieHuu puHaHcaMu, % ~40% 58%
Wcnons3yrot ananu3 nanHabix Ha ocHoBe Big Data, % (MCII) — 25%
BHenpuiu anropuT™Mbl HCKYCCTBEHHOTO WHTEIICKTa B (PMHAHCOBOM B 79,
aHanmse, %
YBepeHbl B 3alIUIIEHHOCTH IAHHBIX MpH Iu(poBu3anmu, %o — 32%
Ilpumeuanue: no marepuanam uccienoanus [llanupo u dunumonneBou [5, c. 135-143];
MPOYEPK O3HAYAET OTCYTCTBUE JIaHHBIX 33 YKa3aHHBIH T'OI.

N3 Tabmumpl 1 BHAHO, YTO 3a TOCHIEIHWUNA TEPUOa HAOIIOMAETCS CYIIECTBEHHBIH POCT
BHEIPEHUs ITU(POBBIX TEXHOJOTHH B MPAKTUKY (PMHAHCOBOTO aHAIM3a: OOJNBIIMHCTBY KOMITAHUMA
JOCTYIIHBI MHCTPYMEHTBI aBTOMAaTH3allUM aHajdu3a JaHHBIX, TOrJa KaK HCIOJIh30BaHHE
HMCKYCCTBEHHOTO HMHTEJJICKTa HAXOJUTCSA Ha HadaiubHOW craguu. OIHOBPEMEHHO MEHEE TPETH
OpraHu3aIil yBEPEHBI B TOCTATOYHOM 3aIlIUTE CBOUX JAHHBIX B IIU(PPOBOH Cpeie, YTO MO TIEPKUBACT
3HAYMMOCTh BOIIPOCOB HMH(OPMAIIMOHHON 0€30MacHOCTH Mpu IU(POBU3AMNKM  Ka3HAYCHCKOM
GbyHKIMH. DTH TEHIICHIIUH, BBISBIICHHBIC B JIMTEpaType, Aajiee OyIyT YUTEHBI MpU (GOPMHUPOBAHUH
METOJMKHU UCCICAOBAHUS U aHAIM3E PE3yJIbTaTOB.

MeTtoabl u MmaTepuaJjbl. Hactosiee vcciieoBaHie HOCUT MPUKIIATHOW XapaKTep U OCHOBAHO
Ha KOMIUIEKCHOM HMCIIOJIb30BaHMM METOJIOB aHaIM3a JaHHBIX W 0030pa mpakTUKH. B kauecTBe
OCHOBHBIX METOIOB ObUTH IPUMEHEHBI: MOHOTpadudeckuii MeTo 1 (U3yueHre U 00001eHne HaydHOI
JTUTEpaTyphl MO TEME), CPABHUTENbHBIN aHaau3 (COMOCTaBICHHE TPAJAULMOHHOIO U LHU(POBOro
MOAXOJI0B K YIPABJICHUIO JIMKBUAHOCTHIO), METOJA KEHCOB (aHAIM3 MPAKTUYECKHX MPUMEPOB
BHEJAPEHUs LHMQPPOBBIX pEIIEHUH) W DKCIEepTHAas OICHKA Ha OCHOBE BTOPHYHBIX JIAaHHBIX.
NudopmanonHoii 06a30if MOCITYKMIU OTKPBITbIE HCTOYHUKH: HAy4HbIE CTaThbH, OO030pHI
KOHCAJITUHT'OBBIX KOMIIAHUH, OTYETHBIC JAHHBIC OT/ICIBHBIX MIPEANPUITHM, @ TAK)KE CTATUCTUYECKUC
cBeZieHHust 00 ypoBHE Iu(ppoBH3aK PUHAHCOBBIX (DYyHKIMH. J[aHHBIE U3 Pa3TUYHBIX UCTOYHUKOB
MOJIBEPrajiuCh KPUTHYECKOMY aHAlU3y, COMOCTABISIUCH MEKIY COOOH W arperupoBaliuCh s
BBISIBIICHHS OOIIMX 3aKOHOMEPHOCTEH.

HccnenoBanue BBHIMOIHAIOCH B HECKOJIBKO 3TanoB. Ha mepBom 3tare ObLT MpoBeneH 0030p
TUTEpaTyphl (pe3ynbTaThl KOTOPOTO MPEACTaBICHBI B MPEABIAYIIEM pa3fielie) C IeNbi0 BBISBUTH
COBpPEMEHHBIE HAMIPABJICHHUS U TIOJXO/bI K YIIPABJICHUIO TUKBUIHOCTHIO B YCIOBUAX IU(PPOBU3ALINY.
Oco0oe BHUMaHHE YACTIOCH MyOMUKAIUsAM 3a TOCIHEAHHE 5—7 IeT, OTPaKAIOUIUM OIBIT
MPUMEHEHHS] TEXHOJOTUN OONBIINX JAHHBIX, HCKYCCTBEHHOTO WHTEIUIEKTa M (PMHAHCOBBIX
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wiarpopm. OAHOBPEMEHHO aHAIM3UPOBAINCH KIACCHUYECKHE WMCTOYHUKU Uil  ONpE/AeICHUs
TEOPETUYECKUX OCHOB YITPABJICHUS JIMKBUIAHOCTHIO M 0a30BBIX KpuTepueB 3ddexruBHOCTH. OO30p
JUTEpaTypbl TO3BOJIMI CPOPMYIMPOBATH TUIOTE3y MCCICNOBAHUSA: BHEApPEHHE NH(PPOBBIX
AQHATTMTHYECKHUX PEIICHUH MPUBOAMT K MOBBIIICHUIO 3(p(PEeKTUBHOCTH yIIpaBIICHHS TUKBUIHOCTHIO 32
CUET YJIy4IIEHUS TOYHOCTU IPOTHO3UPOBAHUS U YCKOPEHUS] NPUHATUS PEILEHUM, OJHaKO TpeOyeT
MIPEOIOJICHHSI ONPEACTICHHBIX OPraHU3aIMOHHBIX U TEXHOJIOTUYECKUX 0apbepoB.

Ha BTopom stame Obuia pazpaboTaHa METOAMYECKAs CXeMa aHAIW3a BIHMSHHS HU(POBBIX
pelIeHn Ha yrnpaBieHUE JIUKBUIHOCThI0. BBUYy OTCYTCTBHS JOCTyNa K BHyTpeHHEH (prHaHCOBOM
nH(pOpPMAIMK KOHKPETHBIX KOMITAaHHUH, NCCIIE0BAHIE ONMUPAIOCH HA IMyOIMYHO JOCTYITHBIC JaHHBIC
O pe3ysibTaTax BHEJPEHHUS TAaKUX MHCTPYMEHTOB. B kauecTBe maTepuanoB ObUIM HCIIOJIb30BAHBI:
nanublie keiica [TAO «Anpodnor», npeacrasiennsie B padbore JI.B. AnpOpaHT (1 MIUTFOCTpAIiu
BO3MOJKHBIX UCKOKEHUU TPAIUIIMOHHBIX OIIEHOK JIMKBUIHOCTH ) [4]; cBenenus u3 otueta J.P. Morgan
o BHenpeHun Al-uHctpymenTta npornosupoBanusi Cash Flow Intelligence (mist nemoHcTpanum
JOCTUTHYTOTO 3(¢eKTa B BHAE COKpALllEHUs PYYHOrO TpPyJAa U TOBBIIMIEHUS TOYHOCTH) [8];
pe3yabTaThl riobansHoro onpoca PwC 2025 roga (711 KOJIMYECTBEHHON OIIEHKH PaCIpOCTPaHEHUS
Al ¥ qpyrux TEXHOJIOTHI B YIIPaBJICHUH JIMKBUIHOCTHIO Ha MEXTyHapo1HOM ypoBHE) [10]; a Takke
nanHble Poccrata (uepe3 paboty [5]) mo nudpoBuszanmu ¢uHaHCOBBIX (GyHKIUH. g aHamuza
3¢ dEeKTOB HUCIIONB30BAJICS METOJI CPAaBHEHMSI «I0 U TMocie» U 6eHumapkuHra. Ilockoiabky mpsimoe
AKCIEPUMEHTAJIbHOE UCCIIEJOBAHUE HE MPOBOJMIOCH, BBIBOJBI HOCST XapaKTep aHaJIUTHYECKOTO
0000111eHHs] Ha OCHOBAHUH COBOKYITHOCTH Pa3HOPOIHBIX HICTOYHUKOB. Takol Moaxo/1 COOTBETCTBYET
dhopme kabuHeTHOTO HccienoBanus (desk research) ¢ anemenTamu case study.

Jlnst HarnasgHOW WJUTIOCTPAIlMM Marepuaia B padoTe TMOATOTOBJICHBI JBE AHAIMTUYECKUE
tabmuiel. Tabnmuma 1 (B pazgene o030pa IUTEpaTyphl) CYMMHPYET CTATUCTUYECKHUE JaHHBIE 00
YpOBHE BHEIpEHUs ITU(POBBIX TEXHOJOTMH B (UHAHCOBOM aHanu3e. Tabmuma 2 (B pazzene
pEe3yNbTaTOB) MPEACTABISAET CPABHUTEIbHYIO XapaKTEPUCTHKY TPAAMIMOHHOTO M LU(POBOro
MOJIX0/a K YIPaBJICHUIO JTUKBUIHOCTHIO MO PALY KIIIOUEBBIX MapaMeTpoB. DTH TaOIUIbI OCHOBAHbI
Ha CUHTe3¢ MHPOPMAIIMH U3 TUTEPATYPHBIX U SMIIMPUUECKUX UCTOYHHUKOB.

OTtaenbHO clefyeT onucaTh OrpaHUYEHHS] METOAOIOTHH TAaHHOTO HccieioBaHus. Bo-nepBbix,
C/IeTIaHHbIE BBIBOJIbI 0a3UPYIOTCS MPEUMYIECTBEHHO Ha CIIydasxX KPYIMHBIX U CPETHUX KOMIIAHU,
OCBEILIEHHBIX B IOCTYIHBIX UCTOYHUKAX, YTO MOKET HECKOJIBKO OIPaHUYMUBATh UX YHUBEPCATHHOCTh
— CHUTyalusi MaJlbIX NPEIIpUATHNH MOXKET OTInYarbcs. Bo-BTOpbIX, oleHKa 3(pGEeKTUBHOCTH
UM(POBBIX pElIeHUH YacTO HOCUT KaueCTBEHHBIM XapakTep BBHUAY KOH(DUIECHIIMAIBHOCTH
KOJIMYECTBEHHBIX METPHUK; TEM HE MEHee, N0 HEKOTOphIM Keiicam (Hampumep, MHCTpyMeHT J.P.
Morgan) wuMelOTCI KOHKPETHBbIE YHCIIOBBIE IIOKa3aTelid, KOTOPbIE HCIOJIB30BAINCH IS
MOATBEPKICHUS apryMEHTOB. B-TpeTbux, NpUHATO BO BHUMAHUE, YTO BIUSHNE BHEIIHUX (haKTOPOB
(3KOHOMHUYECKasi KOHBIOHKTYpa, PEryJISTOPHbIE W3MEHEHHs) MOTJIO COIyTCTBOBATH BHEAPEHHIO
M(POBBIX UHCTPYMEHTOB U BIIUATH HA PE3YJIbTAThl — 3TO YUUTHIBAIOCH MPU UHTeprpeTaruu. s
TIOBBILIECHUS HAJIC)KHOCTH BBIBOJIOB MPHUMEHSJICS MPUHIUI TPUAHTYJISIHH UCTOYHUKOB: (DaKT HIn
TEHJICHIIUS CYUTATNCh 0OOCHOBAHHBIMH, €CIIU OHH MOJATBEPKIAINCHh HECKOJIBKUMU HE3aBUCUMBIMU
HUCTOYHUKAMU.

Takum o0Opa3oM, METOJOJOTHS HCCIEAOBAHUSA COYETAET TEOPETHUYECKUA W IMIMPUYECKHIM
aHanu3. Onupasch Ha JTUTEepaTypHbIE JaHHBIC U JOCTYIMHYIO MPAKTUYECKYI0 HH(POPMAIUIO, aBTOPbI
CTPEMUJINCH BBISIBUTH OOIIME 3aKOHOMEPHOCTH U JIyYIlIME MPAKTHUKU HCIOJB30BaHUS LU(POBBIX
AQHAJIMTUYECKUX pEIIeHWH B YIPaBIEHUU JHUKBUAHOCTHIO. [lomydeHHBIE pe3ynbTaThl U UX
o0CyX/IeHIe MPUBOJATCS B CIEIYIOIIEM pa3Jere.

Pe3yabTarhl 1 o6cy:xaeHue. TpaaulmoHHBIA TOAXON VS. IU(poBoi moaxon. PesynbraTs
aHaJu3a TMOATBEPIMWIN CYLIECTBEHHbIE Pa3IUUMs MEXIY TPAAMLUOHHOM CHUCTEMOW YIIpaBlICHHS
JUKBUJIHOCTBIO TPENNPHUATHS M CUCTEeMOH, oOOorameHHOW UU(POBBIMU aHATUTHYECKUMU
WHCTPYMEHTaMH. DTU pazliNuus 3aTparuBaloT MPAKTUYECKU BCE aCMeKThl — OT cOopa uHpopmamu
710 IpUHATHS pereHnid. B Tabnuie 2 06001eHb! KIIoueBble OTINYHUS IBYX MOIXO0/I0B.
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Tabmuna 2 — CpaBHeHHE TPaIUIMOHHOIO M LU(POBOTO MOAXOJ0B K YIPABJICHUIO
JIMKBUJIHOCTBIO
Acnexr TpaguuHOHHBIN TOAX0N Hudgposoii (AHATUTHYECKHUIT) TOAXO0
ynpaBJieHHUs P P
Jlannble cobuparorcs
BPYUYHYIO u3 | /JlaHHbBIE UHTErPUPYIOTCSI AaBTOMATHYECKU U3
pa3zpo3HeHHbIX  yueTHbIX | ERP, CRM, 0aHKOBCKMX BBIIIUCOK M [p.
CO6op maHHBIX CUCTEM; aKTyaJlu3allis — | UICTOUHUKOB B PEXKHUME PEalbHOI'O0 BPEMEHHU.
nepuoInYecKas Oo6pabotka Oonpmmmx MaccuBoB (Big Data)
(exxemecsuHasl, o0ecrieynBaeT NOJHOTY HH(POPMAIIHH.
KBapTajbHasi).
OcHoBaHo Ha mpocThiX | OCHOBAaHO Ha aJIropuTMax MAIIMHHOTO
TpeHJaX  MNPOUUIOro | | OOy4eHHs: W MPOJABUHYTOM aHAJIHUTHUKE,
9KCIEPTHBIX OILIEHKaX | KOTOpPbI€ YUUTHIBAIOT MHOXKECTBO (haKTOPOB
[Iporuo3upoBanue
(uHaHCOBOrO MeEHe/kepa; | (MpoJaku, PbIHOK, CE30HHOCTb WU Jp.) AJs
JIEHE)KHBIX TOTOKOB
HCIIOJIb30BAHNE Excel- | mporno3os. I'enepupyrorcs COTHHU
MOJEJIEW, OTrPaHUYEHHOE | CLEHapueB, NMpUMEHsOTCI MoHnTe-Kapno u
YHCIIO CIIEHApHEB. Al-monenu /Ui OIIEeHKH BEPOSTHOCTEH.
PeaktuBHOE: MEpBbI
[IpoakTHBHOE U JaHHBIE-OPUEHTUPOBAHHOE!
MIPUHUMAIOTCS ocJie
cucrema paHHero peTynpexaeHus
BBISIBJICHHS npobiem
CUTHAJIM3UPYET O KACCOBBIX pa3phIBaxX J0 UX
(medurut JICHET,

[IpunsaTHe permenuin

HapylLIEHUE KOBEHAHTOB U
T.1.). Pemenus Bo MHOTOM
3aBUCAT OT  HMHTYHIIHH
MEHE/KEPOB u
pa3poO3HEHHBIX OTYETOB.

HACTYIIJICHUA. Pemenns IOAACPKUBAKOTCA
pEKOMEHJALUIMUA aHAIMTUYECKUX CHCTEM
(manpumep, Al  MoOXeT  MPEmIOKHUTH
ONTUMANIBHYI0  CTPAaTEeTHIO0  pa3MEeLIEHUs
CPEICTB WJIH MPUBJICUEHUS KPETUTOB).

[Ipo3paunocts u
KOHTPOJIb

OrpanuueHHas

BUJIAMOCTD: TPYIHO
MOJIYYUTh €IUHBINA B3IJISI
Ha JIMKBHJHOCTH TPYIIIBI
KOMIIaHUH 281071 10
MO/Ipa3/ICJCHUSIM B JIHOO0OM

[Tonnas MPO3PAYHOCTh: MaHeNb
monutopunra (dashboard) otoGpaxkaer
TEKYIIM OCTAaTOK JICHEr MO BCEM CueTaM U
nojpa3fieficHusIM, OOHOBJISIETCS  OHJIAMH;
BO3MOXEH drill-down bi (o) KaKII0U
TpaH3akUuu. PyKoBOACTBO MMeEET OCTyl K

HPOBOJATCS, KaK MPaBUJIO,
pa3 B MecsLL.

MOMEHT BpeMeHn 0e3

KJIFOUEBBIM I10KA3aTEAM JIMKBUIHOCTH 24/7.
IIOJTOTOBKH OTYETOB.

Huskas CKOPOCTbH:
COCTaBJICHHME oOTyeTa O | BbICOKas CKOpOCTh: aBTOMAaTH3MPOBAHHBIC
IBHKEHUN JIEHEKHBIX | OTYETHI hopMupyroTes MT'HOBEHHO,
CKOpOCTh M 4acTOTa | CPEJICTB i aHanu3 | OOHOBJIEHHE MOKAa3aTeNlell — XOTh €KeUacHO.
aHajau3a JUKBUJIHOCTH  3aHMMAIOT | ITO  TO3BOJIAET  MPOBOJUTH  aHAIINU3
IHU H HEJIENH, | JIMKBUIHOCTH TMPAKTHYECKH HEMPEPBIBHO M

6BICTpee pe€arupoBaTb HAa OTKIIOHCHHUA.

Kak BumHO M3 Tabn.2, mudpoBoil moaxoa obecrneuynuBaeT psl MPEUMYIIECTB: Oojiee TOYHOE
MIPOTHO3UPOBAHUE, OCHOBAHHOE Ha WHTEIJICKTYalbHBIX MOJENSAX; MOBBIIICHUE ONEepamusHOCmu u
rUOKOCTH (PMHAHCOBOTO TJIAHUPOBAHMSI; CKBO3HYIO MPO3PAYHOCTb, MO3BOJISIONIYIO BUJETh MOJIHYIO
KapTUHY JTMKBUIHOCTH; CHIDKEHHE TOJTU PYYHOT0 TpY/Ia U YeloBedeckoro gakropa. B coBokymHocTH
3TO TIOBBIIIAET KA4eCTBO YIPABJICHUS JIMKBUAHOCTHIO — KOMIAHHS CIOCOOHA JIydllle MPeaBUACTD
KacCOBBIE Pa3pbIBbl, ONTUMU3UPOBATH paclpeielieHUe JIECHEKHBIX PEeCcypcoB M HM30eraTh JTUIIHUX

0 “MexayHapoJHbIA HAyYHO-UCCIejoBaTeabcKUH neHTp “Endless Light in Science”



JKOHOMUHWYECKHWE HAYKHN

2024 -5.99

3aMMCTBOBaHMN. Harmpumep, HCIOIb30BaHME HEHPOCETEBBIX MOJAEIEH I IPOTHO3a JEHEXKHBIX
MIOTOKOB TIO3BOJISIET YYECTh HEIWHEHHBIC B3aMMOCBSI3M M MHOXECTBO BIHSIOMKX (DAaKTOPOB, UTO
MPUBOJUT K COKPAIIECHUIO OMIMOKU mporHo3a. [lo maHHBIM OTAENBHBIX KeicoB, npumeHenue Al-
MOJIETIEN yMEHBIAET IOTPEIIHOCTh IPOrHO3MPOBAHUSA JIEHEXHBIX NOTOKOB Ha 30-50% 1o
CPaBHEHMIO C TPaJULUMOHHBIMU MeToAaMu. Kpome Toro, peanbHblii mpumep — HHCTpyMeHT Al
Forecasting B J.P.Morgan — moka3aji, 4TO ¢ TMOMOIIBIO AJITOPUTMOB MOXHO JTOOUTHCS BBICOKOM
TOYHOCTH M CTAaOMIILHOCTH MTPOTHO30B, a TAK)KE COKPATHTH PYYHYIO paboTy: okoio 2 500 KIueHTOoB
0aHKa TOJXYYMIM BO3MOXKHOCTh TPAKTHYECKH MOJHOCTHIO aBTOMATHU3UPOBATH KPATKOCPOUYHOE
¢dbuHAHCOBOE MIIAHUPOBaHKE, BEICBOOOANB 10 90% BpeMeHHN CBOMX Ka3zHaueHCKUX OTnenoB [8]. OTo
HArJISTHO IEMOHCTPUPYET MOTEHIMA U(POBBIX pEIICHUH.

[IpenmyniecTBa 1U(pOBBIX aHANUTUUYECKUX pelieHui. Ha ocHOBe NMpoBeneHHOro aHaiausa
MO>KHO BBIJIEJIMTh KIIFOUEBBIE IPEUMYIIIECTBA BHEIPEHUS IU(PPOBBIX aHATTUTHUYECKUX UHCTPYMEHTOB
B YIIPaBJIEHUE JINKBUIHOCTbIO:

Poct TOwuHOCTM M KauecTBa NHpOrHo3upoBaHus. HHTemnexTyanbHble MOAENH (MalIMHHOE
oOyueHue) YUUTHIBAIOT CIOXHBIE MATTEPHBI B JIAHHBIX, YTO BEAET K 0oJjiee Ha/JEKHBIM IPOrHO3aM
OyaylIMX IEHEeKHbIX MOCTYIJIEHUH M BblIIaT. B ycnoBusax, korna no oneskam EY Toibko ~28%
KOMIIaHUH paHee MOIJIM TOYHO CIPOTrHO3MPOBATH CBOOOJHBIN JEHEKHBIM MOTOK C MOTPEIIHOCTHIO
Menee 10% [9], BHenpeHHEe COBPEMEHHBIX AJITOPUTMOB IO3BOJSET 3HAUUTENBHO YIYUYIIUTH 3TOT
nokasarenib. YeM TOuHee MPOTrHO3, TEM MEHBLIE «3aMOPOKEHHBIX» CPEACTB KOMIAHUS JCPKHUT B
pe3epBe UM TEM pexe MNpuOeraeT K aBpalbHOMY IpPUBJICYEHHIO KpeauToB. CrenoBaTenbHO,
yiy4dmaercs: 3pPEeKTUBHOCTh UCIIOJIb30BAHUS KallUTaja.

OnepaTuBHOCTh U MPOAKTUBHOCTH. L{upoBble pemieHus 1ai0T BO3MOXHOCTb MOHUTOPHUTH
MOKa3aTelu JUKBUIHOCTU B pealibHOM BpeMeHu. Hanpumep, obnaunbie miuaTdopMbl Ka3HaueHCTBa
arperupyroT JaHHbIE 10 BCEM pACYETHBIM CUETaM MIHOBEHHO, OOecHeunBas €AMHYI0 KapTHHY
TEKYILEro IEHEKHOT0 NOJI0KEHNs GUPMBL. DTO MO3BOJIAET (PUHAHCOBOMY JIUPEKTOPY MM Ka3HAYEIO
IIPUHUMATh DPEIICHUS HE3aMEIUIMTEIBHO 1O TOro, Kak CHUTyalus BBIMIACT W3-TI0J KOHTPOJIS.
IIpoakTBHOE yNpaBieHHUE, MOAKPEIUIEHHOE AHATUTUYECKUMU NPEAYNPEKICHUAMH, 3HAYUTEIBHO
CHI)KAET BEPOATHOCTHh KACCOBBIX Pa3pbiBOB. Kak OTMETWSI OOUH W3 PYyKOBOIUTENIECH NAaHHBIX U
AHAJIMTUKY KPYIHOro OaHKa, Ternepb (PMHAHCOBBIE MEHEDKEPHl «HAYMHAIOT IPEIOMIIATh paboumii
nporecc, IpeABH s NpoOIeMbl BMECTO PearupoBaHus MOCTPakTym» [8].

OntuMusanuss 0OOpOTHOrO KamuTajda M BbICBOOOXAEHHE jAeHer. bmaromaps nydmemy
KOHTPOJIIO IeOUTOPCKON M KPeIUTOPCKOM 3a/10JKEHHOCTH, 00J1€€ TOYHOMY NPOrHO3Y MOCTYIIJICHUH,
KOMIIAHHUS MOKET COKPAaTUTh M30BITOYHBIE 3arachl JMKBHIHOCTH M HAIIPABUTh 3TU CPEICTBA Ha
pa3BUTHE WIN CHU)KEHUE A0JiroBod Harpysku. Ilo manHeiM uccnenoBanust O. Adebayo u coasr.,
nudpoBas TpaHchopMalus crocoOCTBYEeT ONTHUMHU3ALUU pabouero Kamuraiaa U BHICBOOOXKIECHUIO
«3aCTPSIBILNX» JEHEKHBIX CPEJICTB, YIy4dllas IOKAa3aTeJN JUKBUAHOCTH O0€3 IPUBIICUEHHS BHEILIHETO
¢uHaHcupoBaHus. Tom-MeHeKepbl OTMEYAl0T, 4YTO HaJUuue Npo3payHoil uHpopmamuu o
rJ100aIbHOM MO3MIMU JIEHEKHBIX CPEJICTB IO03BOJsAET UM 3(P(eKTuBHEE BECTU IEPErOBOPHI C
IIOCTABIIMKAMM M KpeauTopamMu. B WTOre CHMXAEeTCsl CpeJHEB3BELICHHAs CTOMMOCTb KaluTala
KOMIIAHUU U MOBBIILIAETCS €€ PIHOYHAsL yCTOMYUBOCTD.

[loBpIlIEHNE YCTOMYMBOCTM K BHEIIHUM IIOKaM. BBICTpO MeHsIOHIascs pbIHOYHAs cpena
TpeOyeT CTOJb ke ObICTPBIX alanTUBHbIX JeiicTBuil. L{uppoBbie cucTeMbl MOIYT aBTOMATHYECKU
IIEPECUNTHIBATh IIPOTHO3 JIMKBUAHOCTH IIPM M3MEHEHUM BHEIIHUX I[apaMETpoOB M JaxKe
PEKOMEHI0BaTh MephI XeHKUPOBaHUs pUCKOB. B pabote Adebayo et al. oTmMmedeHo, 4TO MpUMEHEHHE
TEXHOJIOTUU OJIOKYEHH M CMapT-KOHTPAKTOB MO3BOJIAET YCKOPUTH TPAHCTPAaHUYHBIE pacueThl U
CHM3UThb ONEpAl[MOHHbIE OUIMOKM, TEM CaMbIM YKpeIJisis MO3MLUU KOMIIAHUM B YCIOBHUSAX
HecTabuinpHOCTH. Kpome Toro, pacuiMpeHHas aHaJuTHKa OO0ECleUYHMBAaeT PYKOBOJICTBY paHHee
npeoynpesicoenue O HAJBUTAIOUIMXCS KPU3HCHBIX SBJICHUSAX — HANpUMEp, PE3KOM MOBBIIIEHUH
IIPOCPOUEK IUIATEKEN KIMEHTOB WM pocTe IOUTOPKU — UTO JAaeT OOJIbIIe BpEMEHHU ISl BBIPAOOTKU
3aIUTHRIX Mep. Hemapom rioGanbHble ONMpOCHl MOKA3bIBAIOT, YTO Uil (PMHAHCOBBIX JAUPEKTOPOB
ceifuac MPUOPUTETOM cTajo BHeapeHHue «cash-firsty KynbTypel, re Ha MEpBOE MECTO CTaBATCS
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TOYHBIN MPOrHO3 U MTHOBEHHAs! BUMMOCTb JICHEKHBIX CPEJICTB KaK 3aJ0T THOKOCTH B KPH3HCHBIX
CUTyaLUsIX.

CHmKeHue u3IepKeK 1 NnoBblieHue 3(h(HEeKTUBHOCTH MepcoHana. ABTOMAaTH3alus IPOIECCOB
yIpaBIEHUS JIMKBUIHOCTBIO BEIET K COKPAIIEHHUIO TPYA03aTpaT Ha IOJArOTOBKY OTYETHOCTH, CBEPKY
IUIaTexe, mpoBeneHne pacueToB. OCBOOOXKICHHOE BpeMs COTPYAHUKH (PUHAHCOBBIX CITY:KO MOTYT
HAlpaBUTh HAa CTPATETMYECKUH aHaIM3, T[OMCK ONTHMAaJbHBIX (UHAHCOBBIX PEIICHHIA,
B3auUMoOJIelicTBUE ¢  OusHec-moapaszjaeneHussMu. Takum  oOpa3oMm, pojib  Ka3HauelcTBa
HBOJIIOLIMOHUPYET OT ONEPALMOHHOTO OyXrajrepa K CTpaTEerMUecKOMY IapTHEPY, CO3JarolleMy
JIOTIOJIHUTEIbHYIO II€HHOCTh i1 KommaHuu [9]. B uuncioBoM BbIpakeHUU JPPEKT MOXKET
MPOSIBJIATECS B CHIDKCHHU aJMHHHCTPATHUBHBIX PACXOJIOB: MEHbBIIE PYYHBIX OMIMOOK — MEHBIIE
mTpadoB U IMEHU, 0ojiee TOYHBIE MPOTHO3bI — MEHBIIE MEperyiaT MPOLEHTOB MO HM30bITOYHBIM
KpeaAuTaM Ui, Ha000pOT, HEAOIMOJIYYEHHbBIX CKUIOK. B coBokynHocTH 1iudpoBu3anus GpruHaHCOBOM
(YHKIIMH TOBBIIIAET IKOHOMUYECKYIO 3()(HEKTUBHOCTD MPEAIPHUATHSL.

[IpoGnembl U pucku BHeIpeHHs] HIU(PPOBBIX peuieHni. Bmecte ¢ Tem, aHamu3 BBISBUI U AL
MPOOJIEMHBIX aClEKTOB, KOTOPbIE COMPOBOXKIAIOT BHEAPEHNE IIU(PPOBBIX AHATUTHUECKUX PEIICHUI
B YIpaBJI€HHE JUKBUJIHOCTbIO. O HUX BaXHO YMNOMSHYTb, 4YTOObI 00ECHEYUTh MOJHBIA U
OOBEKTUBHBIH B3I [ 1aBHBIE BBI30BBI MOKHO CIPYIIIHUPOBATH CIEAYIOIUM 00pa3oMm:

WuTerpanus 1aHHBIX U cucTeM. MHOrHE KOMIIAHUM MCTOPUYECKH UCTOIB3YIOT Pa3HOPOIAHbBIE
UT-cucremsl (yder, ka3HaueHCTBO, OAHKOBCKUE KJIMEHTHI U 1p.). BHenpenue equHol miatdopmsl
WIN aHAIUTUYECKOTO0 MOJYJi TpeOyeT MHTerpaluy 3TUX MCTOYHHUKOB JaHHbIX. Ha mpaktuke 3To
4acTO OKa3bIBAETCSl CIOKHOM TEXHHYECKOM 3amadye. @DPparMEeHTHpPOBAaHHBIE CHCTEMBI H
OeyeHmpanu308anHvle OaHHvle TPUBOIAT K TOMY, UTO 3HAUUTEIBHOE BPEMs YXOJUT Ha HACTPOUKY
oOMena mHpopmaruei, pa3padboTky uatepdeiicoB mexay nporpammami [10]. [Toka uaTETpanus He
BBITNIOJIHEHA TOJHOCTHIO, U(PPOBOII HHCTPYMEHT HE CMOXKET PAcKpPHITh BECh MOTEHIMAN — JaHHbIE
MOTYT MOCTYIIaTh HECBOEBPEMEHHO WJIM HETMOJIHO. PenieHne BUIUTCS B MOATAHON KOHCOJIUAALUU
NT-nanpmadra n mepexoze K MOIyJIBHBIM SKOCHCTEMaM ¢ UcIonb3oBanueM API, uro ormedaercs B
otuete PwC kak HOBbIN TpeH[ (65% opraHuzauuii IIaHUPYIOT paciiupsATh npumeHenue APl s
obecrieuennst THOKOCTH). OMHAKO peanu3aiys 3TOr0 TpeOyeT MHBECTUIIMM U BPEMEHH, YTO HE BCE
TOTOBBI Cpa3y 00ECIECUUTh.

KanpoBbie HaBBIKY U CONIPOTUBIICHUE U3MEHEHUsIM. BHeipeHne npoABUHY THIX aHATUTHYECKUX
MHCTPYMEHTOB TpeOyeT COOTBETCTBYIOIIECH KOMIETEHLUU NepcoHana. Bo3HukaeT moTpeGHOCTh B
¢uHaHCcHCTaX, oOmanaromux 0a30BBIMH 3HAHHUAMH B oOnactu data science, ymMeHu:n paboTaTh C
cUCTeMaMH OW3HEeC-aHAJUTUKU, TMOHUMAaTh NpUHIUNBI paboTel ML-moneneii. HexBartka Takux
HABBIKOB MOXKET 3aTpPYJIHSATh MHCIIOJIB30BAHME CHCTEMbl Ha IOJHYIO MOILIHOCTh — COTPYIHUKH
MPOJOKAIOT JICHCTBOBATh 1O CTapUHKE, JOBEpsisi OOJIbIIE CBOEMY OIIBITY, YeM «IOACKa3KaM»
anroputMoB. Kpome TOoro, mo0oe HOBOBBEICHHME YacTO BCTpPEUaeT OpraHU3alMOHHOE
COINPOTHUBIIEHUE: TIEPCOHAI OMACAeTCs, YTO aBTOMATH3allUs CAENaeT UX paboTy HEHY>KHOM, WIH He
JIOBEpsIET HOBBIM MOAXO0/AaM. JTO MOATBEPIKAAETCS M MPAKTUKOI: Mo onpocaM, 10 46% KoMIaHun
CTAJIKMUBAIOTCS C OTCYTCTBHEM MOTHBALIUK OU3HEC-TIOIPa3AeICHII1 BHOCUTH BKJIa]] B HOBYIO CUCTEMY
nporHo3upoBanus. Ilpeomoners 95Tu  mpobreMbl MOXKHO dYepe3 oOydyeHue (TOBBIIICHHE
kBa(uKanuu (UHAHCOBBIX COTPYIHUKOB B 00NMacTH UU(POBON AaHATUTHKU) U H3MEHEHHS
KyJbTYpbl — BaXXHO JOHECTH, uTO Ienb BHeApeHuss Al/BI He 3ameHuTs noneid, a moMo4b UM
npuHUMaTh Oojee 0OOCHOBaHHbIE pelieHUs. [loka3aTenbHO, 4YTO PYKOBOJAMTENH, YCIELIHO
BHeZpUBIINE AI-MHCTPYMEHTBI, NOAYEPKUBAIOT: «UCKYCCTBEHHBIH WHTEJUIEKT HE 3aMEHSET
HKCIEePTU3Y Ka3HAUYeeB, a JOMOIHAET ee, 0CBOOOKAask BpeMsl JUls CTpaTernyeckux 3aaau» [8].

Kubeppucku u HagexHocTh cucteM. Ilepexon k 1mudpoBbIM miardgopMaM O3HAYaeT, yTO
KPUTHYECKH BaxkHas (prHaHCOBas MH(OpMAIMs KOMIIAHUU 000payMBaeTCsl B JIEKTPOHHOM BUJAE U
4acTO XpaHWUTCA B OOJayHBIX cepBHCaX. DTO MOBBIIMIAET PUCKM KHOEpOE30MacHOCTU: yTeuKa WU
B3JIOM CHUCTEMbI YIPABICHHUS JHKBHIHOCTBIO MOXET IMPHBECTH K KOJIOCCANbHBIM moTepsiM. He
ciryyaitHo MeHee TpeTH komnaHui (32%) BeIpa)karoT YBEPEHHOCTh B 3aIIUILEHHOCTH CBOMX JaHHBIX
npu nudpoBuzanu [5, c. 135-143]. Kaxaplii HOBbIN nHTep¢eiic MHTerpayy WK MOAKIYEHHbINH
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CEepBHC — MMOTEHITMANIbHAS YA3BUMOCTh. boJiee Toro, Beicokast 3aBucUMOCTh oT VT o3Hagaer, uto cOoit
B CHCTeMe CrIocoOeH HapyIIUTh MPOLECC TNIAHUPOBAaHUS MiaTexei. [lo0aToMy opranu3aruu J0JKHBI
BKJIQJIbIBaThC B 0€30IACHOCTh: IIM(pPOBAHHWE MHAHHBIX, PE3EPBHPOBAHME KaHAJIOB CBS3H,
MHOTO()AaKTOPHYIO ayTEHTU()UKAIUIO, PETYIISIPHBIN ayIUT 3alMIIeHHOCTH. KpoMe Toro, Hy>KeH IuiaH
HENpPEephIBHOCTU OM3HECA HA Clay4yaill TEXHUYECKHX cOoeB — (hrHaHCOBasl ciyk0a JOJIKHA yMEThb
JEWCTBOBATD M B «PYYHOM PEXHME», €CITU BAPYT HU(POBOI MOMOIIHUK BPEMEHHO HEAOCTyIeH. B
riobansHoM onpoce PwC 2025 0co60 oTMeueHO: Bo3pacTaromas posib HU(GPOBBIX HHCTPYMEHTOB
nenaeT KuoepOe30nacHOCTh OJHUM U3 TPHOPUTETOB KazHaveeB [ 10]. be3 agekBaTHBIX Mep 110 3aIuTe
M HaJEKHOCTU JIIOOBIE JOCTH)KEHUS NHU(POBU3AUN MOTYT OBITh HUBEIMPOBAHBI €IMHUYHBIM
MHIUJCHTOM.

OO6cyxnast pe3ysbTaThl, CIEAyeT OTMETUTh, YTO 3((HEKTUBHOCTh HU(PPOBBIX aHATUTHUECKUX
pelieHnii He OAMHaKoBa s BceX. KpynmHble MHOTOHAallMOHAJIBHBIE KOPIOpAlUM, HMEIOINe
CJIOXKHYIO CTPYKTYpPY CUETOB U IrJ100abHbIE JCHEKHBIE TOTOKH, MOTYyYat0T HauOOIbIINi 3G(HeKT oT
BHEJPEHUS — JUIsl HUX KPUTUYHA LEHTPAIU3alusl JUKBUIHOCTY U MTHOBEHHBIH 0030p MO3UIMIL 110
BceMy Mupy. B To e Bpems HeOobIlne NPeAnpusITHs, BO3MOKHO, HE HUCTIBITHIBAIOT TAKOW OCTPOI
HeoOxoaumocTu B Joporux Al-cucreMax — WM JIOCTaTOYHO MPOCTHIX ABTOMAaTHU3WPOBAHHBIX
(uHAHCOBBIX OTYETOB. TeM He MeHee, TPEHJ OYEBHUJACH: «IHPPOBON CTEK» HHCTPYMEHTOB
(MHAHCOBOIO yNpaBiEHUS MOCTENEHHO CTAHOBUTCS HOPMOM W i cpenHero OusHeca. [lo mepe
yACIIEBJICHUS] TEXHOJOTUN Ja)kKe KOMIIAHUM C OIPAaHUYEHHBIMU PECypcaMy MOTYT HCIOJIb30BaTh
AJIEMEHTHI MPOJIBUHYTON aHAIUTUKH.

Takum 00pa3zom, pe3yibTaThl CBUAETEIbCTBYIOT: IU(PPOBbIE AHATUTHYECKUE PEIICHUS NPU
MIPaBUJIBHOM BHEJIPEHUH CIIOCOOHBI CYIIECTBEHHO YCUIUTh (DYHKIHUIO YIIPaBICHUS JIUKBUIHOCTHIO,
cienaB ee Ooyiee TOUHOM, ONMEPAaTUBHON U CTPATETMYECKU OPUEHTHUPOBAHHOW. DTO MOATBEPKIAIOT
KaK TeopeTHYeCKue BBIKIAIKK (B padorax [4][5][12] u ap.), Tak ¥ mpakTHYECKUE KEHUChl. B TO ke
BpeMsi, KOMIAHUMU JOJDKHBI OCO3HAaBaTh M AaKTHBHO YIPAaBIATh PUCKAMH, COIMYTCTBYIOIIUMU
M (POBU3ALUM — ITPEXK]IE BCETO, yIEISITh BHUMaHue KHOepOe30MacHOCTH U Pa3BUTHIO KOMIIETEHIUN
COTPYIHUKOB. B crenyromeM 3akiIlOYUTENFHOM pas3felie CyMMHUPYIOTCS TJIaBHBbIE BBIBOJbI
WCCIIEIOBAaHUSI W JAIOTCS PEKOMEHJAIMU [0 HCIOJIb30BAHUIO LU(POBBIX HHCTPYMEHTOB s
MOBBIIIEHUS (UHAHCOBOM YCTOWYUBOCTH MPEANIPHUSITHSL.

3akiro4yeHue. BpIMOTHEHHOE HCCIIEOBAHKUE IO3BOJIMIIO BCECTOPOHHE OLICHUTH IMPAKTUKY
MPUMEHEHUS IU(PPOBBIX aHAIUTUYECKUX PEIICHUN B YIPABJICHUU JUKBUIHOCTBHIO MPEATPUATHS U
chopMynupoBath psj BbIBOAOB. Hibke mpencTaBieHbl KIOYeBbIe UTOTH:

HudpoBuzanuss KapAWHAIBHO H3MEHSIET MOAXOJ K YMPaBICHHUIO JIMKBUAHOCTHIO. Ecimu
TPaJAULMOHHBIA MOJX0J] HOCUT PEAaKTUBHBIN XapakTep W OCHOBAaH Ha PETPOCIEKTUBHOM aHAU3e
OTpaHMYEHHOr0 Halopa MJaHHBIX, TO COBPEMEHHBIM LU(POBONM TMOAXON — MPOAKTUBHBIM,
OMUPAIOUINIICS HA HENPEPbIBHBIII MOHUTOPUHI M MPOTHO3UPOBAHME JCHEKHBIX IOTOKOB C
ucnons3oBanneM Big Data u HCKYyCCTBEHHOr0 MHTEIUIEKTa. JTO TO3BOJSET (UHAHCOBBIM
MeHeKepaM MpeaBUACTh KaCCOBbIE Pa3pbIBbI M YIPABIAThH JUKBUAHOCTHIO Oojiee 3(h(hekTuBHO, YTO
HampsIMyl0 CIIOCOOCTBYET MOBBIINICHUIO (DUHAHCOBOW YCTOWYMBOCTH KOMMAHWUU. BBISBIEHO, 4YTO
uudpoBble penieHUs 00eCleYrBalOT POCT TOYHOCTH MPOTHO30B M YCKOPEHHE TOJATOTOBKHU
nH(OpMaIIUY, YTO MOATBEPKIAIOT KaK HAyYHBIE HCCIIEI0OBAHUS, TaK M IPAKTHUUECKUHN OIBIT BEAYIIHX
KOMIIaHUM.

BbIsiBIeHBI OCHOBHBIE NPENATCTBHS M PUCKU Ha IyTH BHEAPEHUS LM(POBBIX pEIICHUil B
ynpaBileHUuE JIMKBUIHOCTbIO. Cpeau Hux: mpoOsembl MHTerpauuu pasHopoansix UT-cuctem u
Ka4yecTBa UCXO/IHBIX JJAHHBIX; HEJI0CTATOK KBATH(PUKAIIUH IIEpCOHANA U CONPOTUBIICHUE U3MEHEHUSM
YCTOSIBIIMXCSI IPOLIECCOB; BOIPOCH! HH(OPMAIIMOHHOMN 0€301MacHOCTH (BO3pacTaromue KuOepprucKm)
U HEOOXOJMMOCTh HAJEKHOI'O PE3epPBHPOBAHUS CHCTEM; a TAKXKE PEryJISATOpHbIE OIpaHUYEHUS U
HEOOXOIMMOCTh 3HAUUTEJIbHBIX MHBECTHIMHA. YCTaHOBJEHO, YTO YCIEIIHOE MPEOJ0JICHHE 3THX
IPEMmATCTBUM  TpeOyeT CHCTEMHOro MoAXoja: pa3pabOTKM YEeTKOro IiaHa  LugpoBon
TpaHchopmanuu (UHAHCOBON (PYyHKIMH, OOYUEeHHs M BOBJIEYECHHUS COTPYAHUKOB ((OpMHpPOBAHUS
KyJIbTYpbl, BOCHPHUUMYMBON K HMHHOBalMAM), oOecredeHusi KuOepOe30macHOCTH Ha YpOBHE
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CTaHjapTa OTPAaciId M IIOCTOSHHOTO JAUalora C PYKOBOJACTBOM 00 OTJaue OT HMHBECTUIUH.
be3ycinoBHO, KOMIIAHUHM, KOTOPBIE UTHOPUPYIOT 3TH ACHEKTHI, MOTYT CTOJIKHYTBCS C TE€M, YTO
BHEIPEHHAs CUCTEMa HEe MPUHOCUT OKHIaeMOTro 3(h(heKTa Ml co371aeT HOBBIE YSI3BUMOCTH.

[lomBonst UTOT, MOKHO 3aKITIOYUTH, YTO BHEIPEHUE HU(PPOBBIX aHAUIUTHUYECKUX pEIICHUI B
YIPaBJICHUE JIMKBUIHOCTBIO MPEIIPUATHS — OTO AKTYaJbHBIH W IEPCIEKTUBHBIM IIar,
MPOJAUKTOBAHHBI OOBEKTUBHBIMU YCIOBUSIMH LU(GPOBOH SKOHOMUKM. HecmoTpst Ha Hammune
OIpEETICHHBIX PHUCKOB U IEPBOHAYAIbHBIX TPYIHOCTEH, BBITOAbl OT LU(PPOBU3ALMU JaHHON
00JIaCTH OYEBUIHO TIEPEBEIINBAIOT W3JCPKKHU. LlMppoBbIe MHCTPYMEHTHI MO3BOJSIOT CHENATh
yIpaBJCHUE JUKBUIHOCTHIO 00JI€€ MPO3pavYHbIM, TOYHBIM M OTIEPATUBHBIM, UTO MPSIMO CITIOCOOCTBYET
YKPEIUICHHUIO0 (PMHAHCOBON YCTOHYMBOCTU M TOBBIIIEHUIO CTOMMOCTH OM3Heca. B koHeuHOM cuere,
KOMIIaHUSl, CYMEBIIAs BBICTPOUTH 3(PPEKTHUBHYIO CHCTEMY YMPABICHUS JHUKBUAHOCTHIO C
IIPUMEHEHUEM IIEPENOBBIX TEXHOJIOTMM, IIOJIy4aeT HE TOJIBKO BHYTPEHHHME IIPEUMYIECTBA
(onmTUMU3aLKA PECYPCOB, CHUKEHHUE PUCKA KpU3Kca TMKBUIHOCTH ), HO U BHEIIHKE — 00Jiee BBICOKUI
KPEAUTHBIN pPENTHUHT, JOBEPHE HMHBECTOPOB M IMAapTHEPOB, CIIOCOOHOCTh TMOKO pearupoBaTh Ha
U3MeHEeHUs pblHKa. Takum oOpa3om, nu@poBas TpaHcpopMmauusl YNpaBiICHUS JMKBUIHOCTHIO
ClIeyeT paccMaTpUBaTh KakK 4acTh oOIIel cTparernu HuGpOoOBU3ALMKN NPEANPUATUS U YKPEIICHUS
€ro KOHKYPEHTHBIX ITO3HUIUI B COBPEMEHHOW SKOHOMHUKE.
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FEATURES OF THE COST OPTIMIZATION PROCESS AND ITS IMPACT
ON IMPROVING THE ACTIVITIES OF AGRICULTURAL COOPERATIVES
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Summary. The important role of the development of agricultural consumer cooperatives in
improving the efficiency of farms and personal subsidiary farms, in ensuring the sustainable
development of rural areas is recognized by both scientists and representatives of state and local
governments. It should be noted that in the last five years, the state's attention to solving this problem
has increased significantly, which has been expressed in the implementation of appropriate measures
to support cooperatives at the national and regional levels. The traditional criticism of the authorities
regarding the insufficient amount of financial support for small businesses in the agricultural sector,
including cooperatives, is certainly justified. However, more and more often scientists express the
opinion that only an increase in financial injections will not solve the problem of cooperation
development.

Keywords: agricultural sector, process of cost optimization, finance, economic development,
improvement of agriculture.

OCOBEHHOCTH HPOLECCA OITHUMU3AILIMUA 3ATPAT H EI'O BJIMAAHUE HA
COBEPHIEHCTBOBAHME JEATEJIBHOCTHU CEJbCKOXO34AUCTBEHHBIX
KOOIIEPATHUBOB

STEFAN DYRKA
H.2.1., npodeccop Kadenpsl meHemxMenTa 1 MapkeTHHra, Bepxnecumnesckas AkaaemMust
uM. B. Kopdanrero, r. Karosure, [Tonpma.

ABJIBIKAJINEBA KYIIAPTYJIb INAMJIACOBHA
Maructp Hayk, npenoaaBareinb-iekrop, HAO «XKetbicyckuit ynuepcuteT umenu M.
KancyrypoBay», Tanaeikopran, PK

Annomayusn. Basxcnas ponv pazeumus ceibCKOX035UCMBEHHbIX KOONEpamueos omeooumcs
NOBbIUEHUIO IDPeKMUBHOCU 0esMeNbHOCIU CeNbCKUX XO35UCm8, 8 0becneyenuu yCcmoudueo2o
Pazeumus.  CenbCKUX mMeppumopuli  NPUsHAemcsi Y4eHb MU U Npeocmasumenimu  OpeaHo8
20CY0apCmEeH Ol 8IACMU U MECIHO20 CaMOYnpagieHus. Bascno ommemums, umo 6 nocieoniorn
NAMUNEMKY BHUMAHUE 20CY0apCmed K peuleHuto OaHHOU 3a0auu CYWeCmBeHHO 803POCIO0, YUMo
NONYUUNIO  BbLIPAJICEHUE 6 Peanu3ayull  BANCHEUUUX Mep NOO00EPI’CKU KOONepamueos Ha
PeCcnyONUKAHCKOM U DeSUOHATIbHOM YPOBHAX. Tpaouyuonnas Kpumuxa 61acmu OMHOCUMENbHO
HeooCmamoyHo20 00vbema GUHAHCOBOU NOOVEPIHCKU MA020 DU3Heca U cpeoHe2o 8 azpapHoll cghepe,
U 8 MOM Yucie Koonepamugos, b6e3yciosro, onpasoana. OOHAKo, 6ce yauje yueHvle 8blCKA3bl8aAIom
MHEHUe O MOM, YmO MONbKO YeequyeHueM @QUHAHCOBOU NOOOePIHCKU NpodaeMy pa3eumus
Koonepayuu He peuium.

Kniouegvie cnoea: acpapnvii cexmop, npoyecc onmumuzayuu 3ampam, QUHAHCYL,
9KOHOMUYECKOE pa3eumue, COGEPULEHCIBOBAHUE CENbCKO20 XO3AUCMEA.
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Difficulties with the sale of products, unequal access to markets compared to large companies,
low prices for products sold and high prices for purchased resources are traditional problems of farms,
among others, and their relevance has not decreased in recent years. Agricultural consumer
cooperatives created by farmers and personal subsidiary farms should contribute to solving these
problems. The factors hindering the development of agricultural consumer cooperation in our country
have also been studied in sufficient detail. The following can be noted as the most significant:
imperfection of the regulatory framework; lack of qualified personnel in the cooperative; lack of own
funds of cooperatives and their potential members; unwillingness of farmers and personal subsidiary
farms to join a cooperative due to fears of limiting independence and unfair behavior of other
shareholders; remoteness of farmers of the same specialization from each other; price discrimination
by processors [1, p. 43].

Foreign experience shows that the problems of cooperatives in our country are not unique. By
itself, farmers' participation in cooperatives does not lead to an increase in production indicators and
incomes due to possible inefficient management in cooperatives. In some cases, contract
manufacturing can provide more substantial benefits to farmers. The complexity of coordinating
important management decisions between members and the significant time costs of making such
decisions require a high level of trust in the cooperative and the development of mechanisms for
coordinating the interests of all participants [2, p. 127]. The transformation of cooperative
organizations in the agri-food sector of Western countries has been taking place since the 1990s,
characterized by mergers, liquidation of cooperatives, and demutualization (transformation of a
cooperative into another organizational and legal form). The concept of hybrid cooperatives is
introduced into scientific and practical circulation, the appearance of which can be considered an
evolutionary stage in the development of cooperation, the result of the consolidation of traditional
cooperatives, changes in market conditions. The development of cooperatives is not an end in itself,
their value is determined by how effectively they ensure the integration of farms and personal
subsidiary farms into agri-food value chains. Of particular relevance is the inclusion of farms and
their cooperatives in short supply chains, when the entire cycle of value creation from the production
of raw materials to retail sales is localized at the local level, which contributes to the development of
rural areas [3, p. 87].

Results and discussion

The cooperative, in fact, is also an intermediary between the farmer and the consumer of the
final product. And its attractiveness to members will be determined by how significant the increase
in their share in the value chain within the framework of cooperation is. At the same time, assessing
the benefits of a farmer from participating in the activities of a cooperative, it is advisable to identify
two of its components [4, p. 137]. The first is a direct increase in the selling price of products. The
second is an increase in the share in the equity of the cooperative. These elements are directly
interrelated. If the cooperative, all other things being equal, minimizes profits, a higher price may be
set for a specific transaction with a member of the cooperative. Reducing the price of purchasing
products by the cooperative from its members increases its profit, which can contribute to an increase
in the cooperative's own capital. This, in turn, allows the cooperative to develop, increase and
modernize its material and technical base, and strengthen its own market positions. Each member of
the cooperative actually has to make a choice — to maximize his benefit in the current transaction, or
to give up part of the benefit in favor of the future development of the cooperative. The
correspondence of the individual preferences of the farmer to the policy implemented by the
cooperative in this matter will determine his motivation to participate in the activities of the
cooperative. We analyzed the prices of sales of products by farms of the Zhetysu region according to
the data of 2023. In total, data from 211 farms were analyzed. The coefficient of variation was
calculated to estimate the level of price spread. The higher the value of the coefficient of variation,
the greater the difference in the price level of the individual 12 farms in the study population. The
results are presented in table 1.

0 “MexayHapoJHbIA HAyYHO-UCCIejoBaTeabcKUH neHTp “Endless Light in Science”



Impact Factor: SJIF 2023 - 5.95
2024 - 5.99

JKOHOMMWYECKHUE HAYKH
ECONOMIC SCIENCES

Table 1 — Coefficients of variation in the price level of certain types of products sold by farms

of the Zhetysu region in 2023

Product type / number of farms analyzed The value of the coefficient of price variation,
%
Crop production
Wheat / 180 24,14
Sunflower / 138 21,57
Potatoes / 19 42,71
Sugar beet /28 17,36
Livestock products
Meat of cattle / 26 39,77
Pork / 7 42,87
Milk / 78 24,29

Note: compiled by the author

Prices for potatoes, cattle meat and blue in the studied population of farmers are characterized
by high heterogeneity, for other types of products, price differences can be described as moderate,
but quite significant.

The assessment of the dependence of the selling price on individual indicators of the farm's
activity allowed us to draw the following conclusions:

- for potatoes, the dependence of the farmer's ability to provide higher sales prices on the scale
of the farm's activities is traced. On average, the larger the farm (the larger the acreage and production
volumes), the higher the selling price of potatoes. Potato farmers, in order to gain access to higher
value—added chains, should strive to increase production volumes. A similar effect can be achieved
with the cooperation of several small producers;

- for wheat grain producers, there is little feedback between the farmer's ability to get a higher
sales price and the area of crops. It can be assumed that with an increase in the total sown area beyond
a certain limit, farmers are forced to sell more substantial amounts of grain at lower prices;

- for pork producers, an increase in livestock has a positive effect on the ability to ensure sales
at higher prices; - an increase in milk production allows you to master more profitable sales channels
for novice farmers with small production, then this influence is being leveled.

The analysis showed that the spread of product sales prices by individual farms can be quite
significant, which indicates significantly different capabilities of producers to ensure an increase in
their own share in the value chain. At the same time, the impact of the volume factor on access to
more profitable sales channels varies for different industries and types of activities. Increasing the
scale of activities can lead to a positive effect in terms of increasing sales prices, primarily for such
activities as potato and milk production. And in some cases, the effect of scale in terms of price can
be negative. But it is precisely small volumes of production by farmers that are often considered as a
factor limiting their access to high-value-added sales chains and as an incentive to cooperate.

20.7% of the surveyed farmers sell products directly to the population. This applies mainly to
grain in small batches and in small packages, which are purchased by personal subsidiary farms that
raise livestock and poultry. Small farms producing meat sell their products directly to the population.
6.9% of the surveyed farmers sell their products through their own shops and retail outlets. In order
to assess the most promising areas of cooperation between farms, the interview also asked about the
forms of cooperation with other farms and personal subsidiary farms. More than 40% of farmers
reported that they interact with other agricultural producers in the course of their activities. Moreover,
such interaction is widespread mainly in mixed and crop farms. 75% of farmers engaged in animal
husbandry reported a lack of cooperation and informal cooperation [5, p. 28].

Conclusion
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Approaches to the organization of cooperatives in various sectors of agriculture should differ.
Thus, potato and milk producers can benefit by accumulating larger batches of products and storing
them (for potatoes) within the framework of a cooperative. Producers of cereals, sugar beet, beef and
pork can benefit from cooperation not by forming larger batches of products, but by deeper
processing, that is, by participating in the activities of processing cooperatives. In most cases, farms
have the opportunity to sell products directly to processing organizations. The sale of products
through intermediaries is most common when selling crop products. Short supply chains to local
markets are also widely used, mainly for the sale of meat and grain in small packages. If short supply
chains clearly lead to an increase in the share of farms in the value added structure, then the choice
in favor of direct supply of products to a processing enterprise or sale to intermediaries is not always
obvious. In some cases, intermediaries can buy back products at a higher price.

This may be due to the fact that intermediaries have access to more profitable product sales
channels that are not associated with a local processing enterprise. The involvement of farms in the
activities of agricultural consumer cooperatives is extremely low, and the experience of such
participation is often negative. But at the same time, the practice of informal farmers' cooperation is
quite common, primarily when using machinery and purchasing resources. Accordingly, these areas
may be quite promising from the point of view of organizing consumer cooperatives.
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