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MEIUIWUHAJAT'BI AKITAPATTBIK TEXHOJIOI'UAJIAP

AHHOTAIHSA

Byn MakanaHbIH MakcaThl MEAWIMHAAFBl aKIapaTThIK TEXHOJOTHSIIAP/bIH MaHBI3/Ibl POJl aTKapaThIHbl TYpallbl
aliTeIIFaH. AKNAapaTTHIK TEXHOJIOTHSIAp MEIUINHAIBIK KOMEKTIH carmachl MEH KOJDKETIMALIITIH jKaKcapTyia MaHbI3Ibl PeIl
aTkapanel. Omap JeHcayibIK caKray MEKeMeJepiHiH THIMIUIITIH apTTBRIpyFa, JepeKTepi OHIeYy MEH TalJayFa KeTeTiH
YaKBITTHI KbICKAPTYFa XKoHE MEAUIMHAIBIK Xa30aJlapAblH callachlH aKcapTyra keMekrecei. COHBIMEH KaTap, aKlMapaTThIK
TEXHOJIOTHSIAp KAIIBIKTBIKTAaH MEIUIMHAIBIK KOMEK allyFa MYMKIHIIK OepeTiH TeleMeANIMHAHBl KOJJaHyFa MYMKIHIIK
Oepeni, Oy acipece manFail aygaHgapaa TYPaTHIH HeMece YTKBIPIBIFEI MISKTEeYIIi HayKacTap YIIiH maiaansl 00yl MYMKIH.
EH angpIMeH, akmapaTThIK TEXHOJOTHSIAD MEAWIMHAIBIK aKIapaTThl XMHAYFa, CaKTayFa XoHe Oelicyre BIKIAN CTEei.
AXNaparThIK TEXHOJIOTHSIIAP ACHCAYJIBIK CAKTayAbIH THIMALIITT MEH KOJDKETIM/IUIITIH apTTHIPHIN KaHa KOMMaiIbl, COHBIMEH
KaTap INBIFBIHAAP/ABI a3alTazbl, KYTIMIl YilecTipyli jKakcapTaibl JKOHE MAIMEHTTEPJiH KaHAaFaTTaHybIH apTThIPajbl.
AXNaparThIK TEXHOJIOTHSIAPbl €HI13y apKbLIbl MEAMIMHANIBIK MEKeMeJIepiH JKYMBICHIH OHTAIaHIBIPy MeEIUIMHAIIBIK
KOMEKTIH canachl MEH MallMeHTTePIH KaHaFaTTaHyIIbUIBIFBIH apTTBIPIT KaHa KOWMalabl, COHBIMEH KaTap pecypcTap/bl
YHEMIEyTe JKoHE TIepPCOHAI KYMBICHIHBIH THIMIUTIITIH apTThIpyFa keMekTeceni. 3amanayn AT-nremiMaep/i eHrisy KemeH i
Ke3Kapac IIeH e3repTyre AailblH OONynAbl Tajam ereni, Oipak caifblll KelreHje, MEAWIMHANBIK IPOIECTIH OapIibiK
KATBICYIIBIIAPBIHA aUTapIIBIKTA Maiina oKenesmi.

Tyiiin ce3aep: akmapat, MeIUIMHA, TEXHOJOTHS, ICHCAYIIBIK, HAYKAC, TEICMEINIIIHA.
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NHP®OPMALIMNOHHBIE TEXHOJIOI'MH B MEJIMIIUHE

AHHOTALUA

B oar1o0if cTathe TOBOpHUTCS, 4YTO HWH(MOPMALMOHHBIE TEXHOJOTHMHM WIPAIOT BaXHYI0O pOJIb B MEAMIMHE.
WHubopMannoHHBIE TEXHOIOTHH WTPAOT BaXHYIO POJb B YIYUIICHHH KauecTBa M JOCTYITHOCTH MEAWIIMHCKON ITOMOIIH.
OHH TIOMOTAIOT MOBBICUTH 3()(HEKTUBHOCTH MEIUITMHCKHUX YUPEKICHHIHA, COKPATHTh BpeMs, 3aTpaunBacMoe Ha 00paboTKy H
aHaN3 JaHHBIX, W yJIy4YIIATh Ka4eCTBO MEAMIMHCKUX 3amuceld. Kpome Toro, HGOpPMAMOHHBIE TEXHOJIOTHH MO3BOJISIOT
HCTIONB30BaTh TENEMEANIINHY, KOTOpas MO3BOJIAET IMONydYaTh YJAICHHYIO METUIMHCKYIO ITOMOINb, YTO MOXXET OBITh
0COOEHHO TOJIE3HO JUISI MAIMEHTOB, JKUBYIINX B OTJAJICHHBIX pallOHAX WM MMEIONINX OTPaHWYCHHYI0 MOOWIBHOCTB.
[Ipexne Bcero, nHGOPMAIIMOHHBIE TEXHOJIOTHH CIIOCOOCTBYIOT COOpPY, XpaHEHUIO U OOMEHY MEAMIIMHCKON MH(pOpMaIuei.
WudopmannoHHble TEXHOJIOTHN HE TOJBKO MOBBINIAIOT 3(PEKTUBHOCTh U JOCTYIHOCTH MEAMIMHCKON ITOMOIIH, HO TaK¥Ke
CHIDKAIOT 3aTpPaThl, YIYYIIAIOT KOOPAUHALMIO MEAMLUHCKONW MOMOIIM U MOBBIIAIOT YJOBIETBOPEHHOCTh NAllUEHTOB.
Ontumuzanust pabOThl MEIMIMHCKMX YYPEXKAECHHH 3a CYeT BHEAPEHUS HWH(OPMALMOHHBIX TEXHOJOTMH HE TOJBKO
TIOBBIIIAET KauyeCTBO MEJMIIMHCKOM ITOMOIIM M YJOBJIETBOPEHHOCTH IAIIMEHTOB, HO TAKXKE CIIOCOOCTBYET SKOHOMHUH
pecypcoB M TOBBINIEHUIO 3(QQEKTUBHOCTH paboThl nepcoHana. BHenpenwe coBpemenHbix WT-pemenuit TpeOyer
KOMIUIEKCHOTO IMOJAXOAAa M TOTOBHOCTH K HM3MEHEHMSAM, HO B KOHEUHOM MTOT€ NPUHOCUT 3HAUUTEIbHYIO IOJIb3Y BCEM
Y9acTHHKAaM MEIHUIIMHCKOTO IpoIecca.

KiroueBble cjioBa: nHpopManys, MEIUIMHA, TEXHOJIOTHH, 3J0POBbE, MAIIUCHT, TeJIEMEANIINHA.
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INFORMATION TECHNOLOGIES IN MEDICINE

Abstract

This article says that information technology plays an important role in medicine. Information technology plays an
important role in improving the quality and accessibility of medical care. They help to improve the efficiency of medical
facilities, reduce the time spent on data processing and analysis, and improve the quality of medical records. In addition,
information technology allows the use of telemedicine, which allows remote medical care, which can be especially useful
for patients living in remote areas or with limited mobility. First of all, information technology facilitates the collection,
storage and exchange of medical information. Information technologies not only increase the efficiency and availability of
medical care, but also reduce costs, improve coordination of medical care and increase patient satisfaction. Optimizing the
work of medical institutions through the introduction of information technologies not only increases the quality of medical
care and patient satisfaction, but also helps to save resources and increase the efficiency of personnel work. Implementation
of modern IT-solutions requires a comprehensive approach and willingness to change, but ultimately brings significant ben-

efits to all participants in the medical process.

Keywords: information, medicine, technology, health, patient, telemedicine.

Kipicme. MenuiuHanarsl akmapaTThiK
TEXHOJIOTUSUTAp — O JICHCAYJBIK TYpaJlbl
aKmapaTrThl XKUHAYy, CaKTay, OHACY JKOHE Oepy
YIIiH KOMITBIOTEPITIK KyHenepi,
OarmapiiaMalIblK ~ KaMTaMachl3  €TyIi  JKOHE
AIEKTPOH/IBI KYPBUIFBIIAP/IbI A AaIaHy .

Omap 3amaHayu MEAMIIMHAA MaHBI3]IbI
pen  arkapanael, MEAWIMHAIBIK  KOMEKTIH
caracskl MEH THIMIUTITIH apTTHIPABL.
MenuiuHanelK ~ TEXHOJIOTHsUIAp -  OyKiI
olleMJeTi JIeHCAyNbIK CaKTay cajlachl YIIiH
OpTaK Macesie OOJIbII OTHIP.

AKnaparTbIK
MEUIIMHAIAFbI POJIL

1. MeguuuHaiblK KOMEKTIH CalachblH
apTTHIpPY:

- XKeringipinreH auMarHocTHKa KoHE
emaey: AT mom quarHo3 KOrFfa KOHE OHTAMIIbI
eMJIey O/IICTEepiH TaHAayFa KOMEKTECETiH YIKEH
KOJIEeMJIET1  JIepeKTepl O KbUIAaM  TajjayFra
MYMKIHJIIK Oepei.

- Karenepai aszaiity: mnpomecrepai
aBTOMATTAHABIPY KOHE MISHIMIEpAl KOoaay
KYHWeNeplH maiiiamaHy ajaM  KaTellepiHiH
BIKTUMAJIALIFBIH a3aiiTa bl

TEXHOJIOTUAIIAPAbIH

Herisri 00JiM. Memnnunara
aKIapaTThIK TEXHOJIOTHSIIAPABI €HT13y
nmanueHtrepal  Oackapy, — JIMarHOCTHKamay,

eMIey  JkoHe  Oakpuiay — YUIH  TYpil
WHHOBAIIMSUTBIK TOCUIAEP MEH J>KETUIIIpUIreH

IpoLeCTep AapKbUIbl MEIUIMHAIBIK KOMEKTIH
canachlH alTapJbIKTal )KaKcapTaibl.

brokueiitH TeXHOJIOTUsIapbIH KOJ/1aHy:

-OJIOKYENH MEIUITHHAIIBIK
*a30anapAblH TYTACThIFbl MEH AallbIKTHIFbIH
CaKTay YIIIH ©T€ MaHbI3Ibl JEPEKTEPaiH
Y3IIKCI3IrNiH JKOHE KOJDKETIMAUIIK ayAHuTiH
KaMTaMachl3 eTe alabl.

brokueitH TeXHOJIOTUACH! IIBIHBIMEH i€
JIEPEKTEP Kaylinci3airia anTapibIKTan
KaKcapTyFa >KoHE MEIUIMHAJIBIK aKMapaTThIK
Kyiuenepaeri JIepeKTEP Y3IIKCI3/IIT1H
KaMTaMachl3 eTyre MyMKiHZiK Oepeni [1].

bilokuelilH — OpTanbIKTaHABIPEUIMAFaH
KOHE TapaTbUIFaH JEPEeKKOp, MyHJa opOip
JepeKTep OJIOrbl KpUNTOTrpaUsUIIbIK 9ICTEpl
KOJIJJaHa OTBIPHITI, QJIJIBIHFBICBIMEH
OailTaHBICTHIPHLUIAIBI. byn JepeKTep
Y3AIKCI3/IriH KaMTaMachl3 eTelli, eUTKeHi opOoip
e3repic kaHa OJIOK pETiHAE >Ka3bUIalbl, OHBI
Oykin OJOKYEeHH[II e3repTHei e3repTy MYMKIH
eMec.

- e3repMeiTiH: OJOKuYeHH aepexTepmi
MaHUITYJISIUSIaH KOHE KaJFaHIBIKTaH
Kopraiiibl.  bilokuelHre OpHalacThIPBUIFaH
aKmaparThl OapJbIK Kelll KaThICYNIbUIAPBIHBIH
KEJICIMIHCI3 JKOI0 HeMece e3repTy MYMKIH
eMec, Oyl  MEOUIMHAIBIK  >Kaz0amapabiH
CaKTaJybIH KAMTaMachI3 eTe/Ii.

- OemiHreHn  cakray:  OyokueilH
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XKeMCiHAeT1 opOip TYWiH OapiblK JepeKTepIiH
TONIBIK KeINipMeciH cakraiiabl. bynm xylieHi
COTCI3JIIKTEp MEH ImadybulIapra Te3IMII eTel,
elTKeH1 Oip TYHIHZETI AepeKTep/i KO0 HeMece
©3TrepTy aKIapaTThIH XAkl TYTaCThIFbIHA dCEP
eTHen/l.

Memununana OJIOKYENH
TEXHOJIOTHSICHIH KOJIJIaHy JepeKTepaiH
KayINCi3airiH  alTapibIKTald jkKaKcapTa ajlajbl,
AIIBIKTBIKTBI ~ KaMTaMachl3  €Tedl  JKOHE
MEIMIMHAIBIK ~ aKmaparka KOJ  JKeTKi3yni
Oackapyabl keHuneremi. JlereHMeH, TaObICTHI
ICKe achIpy YIIIH TEXHUKAJIBIK, STHKAJIBIK JKOHE
KYKBIKTBIK aCHEeKTiIepai ecKepy, COHJal-aK
KHOEPKayINCI3AIKTIH KOFaphl JIEHTeHiH >KoHE

MAUEHT JIepEKTEePiHIH KYIUSIBUIBIFBIH
KOpFay /bl KAMTAMachl3 €Ty KaXeT.
1. MenuuuHanelk ~ KbI3METTEPAiH

KOJDKETIMIUTITIH apTThIpy:

- KaIIbIKTBIKTaH  KOHCYJbTaIHsIIap
KOHE JUarHocThka: TenemenuiuHa InajFai
aliMaKkTapaarbl HemMece MOOWIJIBJIUTIT MIeKTeyi
HayKacTapra  MEIUIUHANBIK  KbI3METTEpre
KOJDKETIMIUIIKTI KAMTaMachI3 €Tel.

2. MeaunuHanelKk ~ MEKeMeNepaiH
YKYMBICBIH OHTaNJIaHbIPY:

- TUIMII pecypcrapiasl Oackapy: AT
MEIUIUHAIBIK TIEPCOHAI, JKAaOJBIKTap KOHE
Jopi-opMeKTep CHSIKTBI pecypcTapsl
KocIapiiayra )koHe OacKapyra KOMEKTece/ .

MeaunmHammbIK MeKeMeIepIiH
KYMBICHIH OHTaMIAaHABIPY 3aMaHayu
MEIUIMHANBIK JKYHEeHI JaMBITYIbIH HETi3Ti
OarbIThl  OONBIM  TaOBLIAABL.  AKMApaTThIK
TEXHOJIOTUSIIaP/IbI EHT13y apKbLIBI
MEIUIUHAIBIK ~ MEKEMeNepIiH  KYMBICBIH
OHTAWUJAHMABIPY  MEIUIUHANBIK  KOMEKTIH
caracel MeH MaUEeHTTEePIIH
KaHaFaTTaHYIIBUIBIFBIH apTTHIPHIM KaHa
KOWMAalbl, COHBIMEH Karap pecypcrapiabl
YHEMJEeyre OKoHE IIepCOHANl  KYMBICHIHBIH
TUIMIUTITIH apTThIpyFa KOMEKTece1. 3aMaHayu
AT-memimMaepai eHrizy KeuleHi ke3kapac neH
e3repTyre JailblH OONyabl Tajam eteni, Oipak
caiipIll KeNreHjae, MEAMIMHAIBIK MPOLECTIH
OapIIbIK KaTBICYIIBLJIAPBIHA anTapIbIKTal
naiina okeneni. MenuIUHANBIK JAEpeKTepl
tanzay yuiH Al anroputmaepin a3ipiey [2].

ChatGPT

Kacanmpr WHTEJUICKT (AD
MEIULMHAIBIK ~ JCPEKTepAl  Talaay  KoHE
MHTEPIIpETanusIIay IpoLecTepiH
aBTOMATTaHABIPYFa MYMKIiHAIKTep  OepeTiH

MEIUILIMHA  FBUIBIMBI MEH  TOXipuOeciH
JAMBITY 12 TICIYIII PO aTKapabl.
1. Keckinmi OHJICY JKOHE

MHTepIpeTanusiay

Al peHTreH coymenepi, KOMIBIOTEPIIIK
tomorpadus (KT) xoHe MarHUTTI-PE30HAHCTHI
ocitnenney (MPT) cHSIKTBI  METUIIMHAJIBIK
KECKIHJEep/Jl aBTOMATThl TypJe Tajjaay YIIiH
KOJIJIaHBLTY bl MYMKIH. Tepen OKBITY
anroputmaepi  (MbICaJIbl,  KOHBOJIFOI[MOH/IbI
HEHPOHJIBIK JKEJIiJIep) ICIKTep HeMece TIHACPIiH
3aKbIMJIaHYBl ~ CHSKTBI ~ TATOJIOTHSUIAD  MEH
ayBITKyJIapAbl >KOFapbl JQNAIKIIEH AaHbIKTal
ayajpl.

2. Aypynapapl AMArHOCTUKANAy >KOHE
Oomxay

Al KIMHUKaNBIK JEpeKTep/i, COHBIH
11160501 () CHUMITTOMJIAP/IbI, 3epTXaHaIBIK
HOTIDKETIEpJl KOHE TMalMeHT ka30alapbliH
OHJCY VIIIH KOJJaHbUIAAbl. MalImHaIbIK
OKBITY ~QITOPUTMAEPl OPTYpii aypyiapiabl
MUarHoCcTUKajayFra, aypy KaymiH Ooipkayra
XKOHE eMJIey XaTTaMalapblH OHTaWIaHIbIpyFa
KOMEKTECE].

3. depbec mequimHa

Al manueHTTepiH KeKe epeKIeTiKTepl
MEH MEAMIIMHATBIK JAepeKTepiHe Heri3/IelreH
eMJIeyAIH KEKEeJIeHIIpUIreH TOCUIJIEpiH
xKacayra MyMKiHAIK Oepeni. byn oHraiinsl
TepanusiHbl TaHJAayJbl, JOPUIIK pPEaKIUSHBI
OoJpKayAbl KOHE OHAITY OaraapiamanapbiH
OHTAMIaHBIPY bl KAMTUIBI [3].

3eprrTey anicrepi. AKnapaTTbIK
TEXHOJIOTHSIIapAbI MeAMIIMHAFa €HT13y
MEIMLMHAIBIK ~ KOMEKTIH  camackl  MEH
KOJDKETIMIUIITIH ~ apTThIpy  YIIIH  YJKEH

MaHbi3ra ue. JKUM, MammHambIK OKBITY >KOHE
YIKEH JIepeKTepai  TaljayablH  3aMaHayH
TEXHOJOTHSUIAPBIH Tai/lalaHa OTHIPHIN, >KaHA
aKMapaTThIK JKYHeJepi 93ipiey JKOHE EHTI3Y
KONTEreH Oap Mocemenepal IIemyre 3>KoHe
MEIUIIUHAIIBIK ~ MEKeMeNepAiH  THIMIUITIH
apTTBIpYFa MYMKIHJIIK Oepeii.

KazakcTaHHBIH MeETUITMHA CaJlaChIHJIA
aKIapaTThIK TEXHOJOTHSIIAP,IbI KOJAAHY
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Kazakcranaarsl MEIUIMHAIaF bl
aKIapaTThIK TEXHOJIOTUSIIAp 3aMaHayu
JICHCAyJbIK CaKTay >XYHeciHIe MaHBI3Ibl pell
aTKapajbl, MEIUIMHAIBIK KOMEKTIH CamachlH
apTTHIPYAbI, MPOLECTEPll OHTAWIAHABIPYAbI
KOHE XaJTbIK YIIiH MEAUIHHAIBIK
KBI3BMETTEPIIH  KOJDKETIMIUIITIH — apTTHIPYIbI
KaMTaMachl3 eremi. Ka3akcTaHHBIH MeIHIIMHA
cajllachlH/la  aKMapaTThlK  TEXHOJOTHSIIApAbI
KOJIJIaHyIBIH HET13T1 acIeKTiIepi:

DNEKTPOHIBIK, MEAUIIMHAIIBIK
Kykarrapasl (OMIK) enrizy KaszakcTanHbiH
MEIUIMHAIIBIK MEKEeMeJIEpiHe MEeIUIIUHAIBIK
aKmaparka  KOJDKETIMAUTIKTI  YKakcapTyFa,
MAUEHTTEPAIH JACPEKTEPiH 137ey KoHE OHILY
YaKbITBIH KBICKAPTYFa, JUATHOCTHKA MCH eMJICY
camachlH apTThIpyFa MyMKiHIIK Oepeni. DMK
MaMaH/Jap apachlH/Aa aKMaparThl Oepy Ke3iHue
KaTejep KaymiH a3aiiTyra »oHe MeTUIIUHAIIBIK
MEKeMeJIep/IiH Kbl THIMIUNTIH apTTHIpyFa
KeMekTecemi[4].

TenemenunuHa >KoHE KAIIBIKTAaH KEHEC
Oepy

Enimiznin  manraii  JkoHE — OHIPIIK
ailMaKTapblHAa MEAUILUHAJIBIK KbI3METTEpre
KOJDKETIMIUTIKTI JkakcapTy yuiH Kaszakcrannaa
TeJIeMeIUIIMHA  TEXHOJIOTUsIApbl  OenceHmi
Typae enrizutyae. [lanuentrep aypyxanamap
MEH eMxaHanapra OapMaii-ak MaMaHJap/bIH
KEHECTEPiH, CBIHAKTAp MEH JTUArHOCTHKAIAPIBI
ana amanapl, Oy ocipece Xalkpl a3 alMakTap
YII1H MaHbI3/bL.

TenemeauiHa COHBIMEH KaTap apHaNbI
MEIUIIMHAIIBIK  KOMEKKE KOJKETIMIITIKTL
KakcapTaapl — JKOHE  JKallbl  JEHCAYJBIK
CaKTayIbl JKaKCapTaJIbl.

HuHoBaIus KoHE 3epTTeyiep

IT MEIUIINHA FBUILIMBI MEH
3epTTEyJIepiHiH  JaMybIHJAA INEHIyIli  peJ
aTKapaJibl.

1-cypet. XKacanabl HHTEIUIEKT apKbLUIbI
JTUArHOCTHKAIAyY

KazakcTanubix KOITEereH
MEIULUHAIBIK MeKemernepi
MaMaHJaH/IBIPbUIFaH MHTEpHET-Tu1aTdopmMaap
apKBUIBI AOpIrepiep/IiH KaObUIIayblHa jKa3bLTy,
OHJIaliH-KeHeC Oepy, 3epTXaHaNbIK HOTHXKEIep
MEH MEIUITMHANBIK KyKaTTapra KOJ JKETKI3y
OOMBIHILIA AJIEKTPOH]IbI KbI3SMETTEP/I1 YChIHAIBI.
by MauueHTTepre BIHFAMJIBUIBIKTEI
KaKcapTabl XKoOHE MEIUIUHAIBIK KbI3METTEP/I1
alTyFa KeTeTiH YaKbITThl KbICKapTabl [5].

3eprTrey HOTHKEIEpi. AypyxaHa MEH
MEIUIMHAIIBIK MEKEMeH1 0ackapy xyieci

Kazakcranna aypyxaHanap MeH
MEIUIMHAIBIK ~ MEKeMelepai  OacKapyblH
aKIaparThIK >KYHelepiH eHri3y pecypcTapabl
€CerKe aiy MeH KOCIapJiay Ibl
aBTOMATTaHIBIPYFa,  JKYMBIC  IPOIECTEPiH
OHTAWJIAHMBIPYFa,  KApXKBUIBIK  aFbIHIAP/IbI
OakpllayFa JKOHE  JCHCAYNBIK  CaKTay/bl
0acKapyIblH S>KaIIbl THIMAUITIH apTTBIpyFa
KeMeKkTece 1. JleHcaynpIKKa apHaIFaH MOOMIIbI1
KOCBIMIIIATIAP/IBI 93ipJiey.

JleHcaynbIKTBI OacKapyAblH MOOHIIBII
KOCBHIMIIIATAPBI MEH TeJIeMeTUITNHA
matdopmanapsl MaIUeHTTepre
JeHCay/IbIKTaphlH OakpliayFa, ©31H-e31 KYTY
OOWBIHILIA YCBHIHBICTAD alyFa JKOHE HAaKThI
VaKpIT ~ pEXHMIHAEC  JEHCAyJbIK  CaKTay
MpoBaiiiepaepiMex e3apa opekerTecyre
MYMKiHaik 6epeni [6].

DamuMed - JTn4HbIn KabuHeT

p

2-cypet. DamuMed moOuibai
KOCBIMIIIACHI
Kalbuigayael  25eKTpoHABI  OpoHJay
JKOHE OHJIAH KbI3METTEP
KazakcTanHbiH KOMTEreH
MEIUIITHAIIBIK MeKemenepi
MaMaHJaHJIBIPBUIFAaH WHTEpHET-TuIaThopmManap
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apKBUIBI TopirepiepAiH KaObUIaayblHa Ka3bLTy,
OHJIaliH-KeHeC Oepy, 3epTXaHAIBIK HOTHIKENIep
MEH MEIUIUHAIBIK KYKaTTapFa KOJ JKETKi3y
OOIBIHIIA TIEKTPOH/IBI KBI3METTEP/1i YChIHABI.
byn manmeHTTepre  BIHFAMIBUTBIKTHI
KaKCAPTaJIbl KOHE MEIUIIMHAIBIK KBI3METTEP/I1
allyFa KETETiH YaKbITThI KbICKapTa/Ibl.
Kazakcrangarel MEIUIIMHAIA
AJIEKTPOH/IBI ANJBIH aJla YKa3bUTy JKOHE OHJIAH
KbI3METTEp1 KOJ1J1aHy XaJIbIK YILIiH
MEIUIIMHAIIBIK KbI3METTEP/IIH KOJDKETIMAUTIITIH
apTThIpy/la  MaHBI3IBI POl aTKapajbl.
Kazakcranmars JICHCAYJTBIK cakrayja
ANEKTPOHABIK  KBI3METTEP/Al  TaiaTaHyIbIH
HETi3T1 acIeKTiIepi MEH MBICAJIIaphl:
DNeKTpOHIbI KaObLIAAY

KaObuimayra  snexkTpoHIsl  OpoHAay
MalUeHTTEePre MEIUIMHAIBIK ~ MEKeMesepre
JKeKe KaTbhICY bl KaXeT eTnen-ax,

Jopirepiep/iiH KaObuIgayblHa BIHFAMIBI i
KBIIIaM JKa3bUIyFa MYMKIHIIK Oepeni. Herisri
aPTHIKIIBUIBIKTAP MBIHATAPIBI KAMTHU/IBI:
-ITaruenTrepre BIHFAMJIBUIBIK;
WutepHer-tuiatdpopmanap Hemece MOOWIBII
KOCBIMIIIAJIAp apKbUIbI KE€3 KEJIreH BIHFANIIbI
yakbITTa KaOblIayFa sKa3bUly MYMKIHIIT1.
-KpickapThutran KYTY YaKbITHI:
MalUeHTTep Jopirepre OapynblH  BIHFANIIBI
YaKpITBIH TaHJall amagpl, Oyl Ke3eKTepni
azaliTyra JKOHE MEIUIUHAIBIK pPeCcypcTapabl
Oackapy/Ibl )kaKcapTyra kemektecedi [7].

Omnunaiin KOHCYJIbTalUs1ap KOHE
TeleMeNLInHA
Kazakcranna emjIeylIiiepre

MEIULUHAIBIK KEHECTEp MEH ANarHOCTUKaHbI
KAIIBIKTBIKTAaH ~ aJlyFa MYMKIHAIK ~ OepeTiH
TeleMeIuIlMHa JaMblll Keneni. by, ocipece,
OUTIKTI MamMaHJapFa KOJDKETIMIUIIT MIeKTeyJl
manfail KoHE JKEeTy KHbIH ayJaHIapAblH
TYPFBIHIAPHI YIIiH oTe MaHBI3 b,
ApPTBIKIIBUIBIKTapbl MbIHATIAP 16l KAMTHU/IbI:

-  Mawmangapaeiy  6omysl:  Kamamsix
aypyxaHallapra y3aK camapra IIbIKHai-ak,
OUTIKTI METUIIMHAIBIK KOMEK alTy MYMKIH/IITI.

- YakpIT MEH pecypcTapibl YHEMIEY:
JopirepaepMeH KeHecy YIIIH OJ KYpy MEH

TYpyFa KETeTiH YyaKbIT TMeH Kap>KbUIBIK
pecypceTapablH KYHBIH a3aiTy.
MenuHanbIK aKraparka JKOHE
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3epTXaHaJIbIK HOTHKEIEepre Ko KeTKizy[8].

Heri3ri  epexenep.  DIeKTPOHMABIK
JICHCAyJBIK  >Kaz0ayiapbl MEH OHJIAIH
mwiargopmanap  MalUEHTTEpre e3/IepiHiH
MEIUIUHAIIBIK ~ JEPEKTEepiHe,  3epTXaHAIbBIK

HOTIDKEJIEPIHE JKOHE pelenTTepiHe Kayircis
OHJIAaliH TMOpTajjap apKbpUIbl KOJI JKETKI3yre
MYMKiHIIK Oepexmi. byn MbIHamapra bIKOai
ereni:

- JlepekTepiH ambIKThIFBI MEH KOJDKETIMILUTITI:
NalyueHTTep ©3/IepiHIH MEIULINHAJIBIK
JICPEKTEPIH JKOHE aypy TapuxblH OaKbLIaii
ananpl, OYJ ©3 JIEHCAYJBIFBIH CaKTayFa >KOHE
eMJIey IIapaJiapblH YHIIECTIpyre KOMEKTECEe/Il.
Conrbl KpUTIApbl KacaHabl HMHTEUIEKT (Al)
3amMaHayu MEIULIMHAIIBIK, TOXKIpUOCHIH
axpIpaMac OeJiirine aWHaIIbl. MeIUIIMHAIIBIK
xaz0anap, cyperrep, TeHOMIBIK JePEKTEP KOHE
T.0. CHSIKTBI OpPTYPJi KOe3IepACH KOJI KETIM/Ii
JEPeKTepAiH YIKEH KoyieMi MallnHAIBIK OKBITY
KOHE TepeH OKBITY ANrOpUTMICPIH
KOJIIaHY/IbIH YKaHa MYMKIHIIKTepiH arausl [9].
XKacanapl HMHTENIEKT ACHCAYNBIK CaKTayIbIH
OpTYpJII  acHeKTiIepiHe,  COHBIH  IMIiHAE
JTMarHOCTHKAFa, aypyJap/isl Oormkayra,
KEKEJICH IIPUITeH eMJIeyTe JKOHE METUITHHAIBIK
nepektepal Oackapyra KemekTeceai. Mbicambl,
MarmmuHaIbIK OKBITY IropuUTMIEPI
Jopirepiepre KaTtepyi ICIK  aypyblH epTe
aHbIKTayFa  HeMece TIHJEpAIH  TYypJepiH
KIKT€yTe KOMEKTeCcy YIIiH MeIUIUHAIBIK
CypeTrTepAl Talan anaibl.

ConbiMeH Katap, Al TepanusHbl MeauImHaIbIK
YKOHE TeHETHUKAJIBIK TapuXblHA Kapail Oemnruii
O0lp mamueHTKe OeiiMIey apKbUIbl eMey
Typajisl LIemiM KaObuigayra keMekrecel. by
eMIeyAl THIMAIpEK eTell KoHe KaxkeTci3
KaHaMma dcepiiep/Ii a3anTaibl.

Anaitna, AW-mi  MenuiMHara €HTI3y
NEPeKTEepAIH KYNHSUIBUIBIFBI, aJrOpUTMIEpIl
KOJIIaHy ATHKACBl Typalibl CYpaKTap TYFbI3aJbl
JKOHE KaTaH HOPMATHBTIK IIEHOEpaI KaXeT
ereni. CoHbiMeH KaTap, OypmanaHyinap MeH
KaTeJaikTepal 0oiaplpMay YIIiH aJropuTMaepal
OKUIMIIK JIEPEKTePIe OKBITYIbI KAMTAMACKI3 €Ty
manp13s1 [10].

Kopsbitbiaabl. Kannel, MmenunuHaaa
JKacaHJIbl MHTEIUICKTTI KOJJIaHy JCHCAYJIBIK
CaKTayJbl )KaKCapTy/IbIH KbI3BIKTHI MYMKIHIITIH
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YCHIHAQ/IBI KOHE OHBIH dcepl OoJamakra ece TEXHOJIOTHSIIAPIbI (AT) KOJIIaHy
Oepemi. Anaiima, Oy oleyeTKe JKeTy VIIiH MEIUIIMHAIBIK ~KBI3METTEPMiH camackl MeEH
3epTTEeY/li KAIFACTHIPY, TEXHOJIOTHSHBI IAMBITY KOJDKETIMIUTITIH ~ apTTBIPYIbIH,  COHJAi-aK
KOHE JIEPEKTEP MEH aNrOPUTMICPIIH ITHKAIIBIK JICHCAYJTBIK CaKTay/1arbl nporecTepai
KOJIJAaHBUTYBIH ~ KaMTaMachl3 €Ty  KaxeT. OHTAMIaHABIPYABIH KyaTThl Kypajbl OOJIBII
Kazakcranna MeIuIHAaIa aKIapaTThIK TaOBLIAIBI.

TEXHOJIOTUSUTAP/IBI  KOJJAHY  MEIUIIUHAIIBIK
KBI3METTEP/IIH camachl MEH KOJDKETIMIUTITIH
apTTBIPY, JCHCAYJBIK CaKTay IIbIFbIHIAPBIH
a3aiTy JKOHE MAIUEHTTEePAIH KaHAFaTTaHYbIH
apTTBIPY YIIIH aHTapibIKTall oJeyeTKe WHe.
Kazakcranna MeIuIHA A aKIapaTThIK

Maiinananran oneduerrep Tizimi:
1. E. K. ®enoroBa AKnaparThIK TEXHOJOTHsIIAP XKOHE Kyienep - Popym, 2009 e [4, 85-89 6.] [1].

2. AxnapaTThIK TexHosmorusuiap Herizi Octpoyx A.B. «Akagemus» Oacma opranbirsl, 2015 x, 11 6. [2].

3. Kobpunckuit b.A. Menurunckas uaGopMaTKa: yued. Iist CTY. BbICHL yueO. 3aBencHuit / b.A. KoOpuHckuii,
T.B. 3apybuna. M.: uznatenbckuii ueHtp «Axagemus», 2009. 192 c. [3].

4. MennuuHckue WHPOPMAUOHHBIE cUCTeMBl: y4e0. mocobme / I'.3. Por, M.U. ®uxwman, E.W. Ilyneman.
HoBocubupck: U3n-so HI'TVY, 2005. 70 c. [4].

5. Xacauap! unreniekt verizaepi A. XK. Acambaes Anmartsl, JXKIIC PIIBK «/loyip» 2011 x. — 15 6. [5].

6. JKacaHIBpI MHTEIUIEKT Ka3ipri 3aMaHFBI Teopus koHe Taxipuoe M.®D. Baiimyxamenos, A.M. Baiimyxamenona,
C.H. Bopanbaes «bactay» 2020 x.18-22 ©6. [6].

7. Iopsera E.II., EscTadbeBa B.A. MckycCTBeHHBIN WHTE/UICKT B MeauliuHe / BecTHUK Hayku U 0Opa3oBaHUs.
2019. Ne 6. 15-18. [7].

8. AmepesunoBa O.A., Kopmak B.W. McKycCTBEHHBI HHTE/UICKT B YCIOBHSX COBPEMCHHOW MEIUIIUHBI //
EcrecTBeHHBIE M MaTEMaTHUECKHE HAYKH B coBpeMeHHOM Mupe. 2016. T. 42. C. 34-38. [8].

9. E.B. Ilnamesas MenuiuHckue HHGDOPMAIIMOHHBIC CHCTEMbI METOAMYCCKHE YKa3aHUs IS CaMOIOArOTOBKU
cryaeHtoB r. Biarosemenck 2017. 5-6 c. [9].

10. Bypaskos C.B., I'puropseB A.W. OcuoBbl Tenemenunutbl. - M.: @upma Croso. - 2001. 25 c. [10].

Pajdalanran adebietter tizimi:

1. E. K. Fedotova Akparattyk tekhnologiyalar zhane zhyjeler - Forum, 2009 zhyl [4, 85-89 b.] [1].

2. Axparattyk tekhnologiyalar negizi Ostrouh A.V. «Akademiya» baspa ortalyry, 2015 zh, 11 b. [2].

3. Kobrinskij B.A. Medicinskaya informatika: ucheb. dlya stud. vyssh. ucheb. zavedenij / B.A. Kobrinskij, T.V.
Zarubina. M.: izdatel'skij centr «Akademiya», 2009. 192 s. [3].

4. Medicinskie informacionnye sistemy: ucheb. posobie / G.Z. Rot, M.I. Fihman, E.I. SHul'man. Novosibirsk: Izd-
vo NGTU, 2005. 70 s. [4].

5. ZHasandy intellekt negizderi A. ZH. Asambaev Almaty, ZHSHS RPBK «Douir» 2011 zh. — 15 b. [5].

6. ZHasandy intellekt kazirgi zamanry teoriya zhone tozhiribe M.F. Bajmuhamedov, A.M. Bajmuhamedova, S.N.
Boranbaev «Bastau» 2020 zh.18-22 b. [6].

7. Poryaeva E.P., Evstafleva V.A. Iskusstvennyj intellekt v medicine // Vestnik nauki i obrazovaniya. 2019. Ne 6-2
(60]. S. 15-18. [7].

8. Aver'yanova O.A., Korshak V.I. Iskusstvennyj intellekt v usloviyah sovremennoj mediciny // Estestvennye i
matematicheskie nauki v sovremennom mire. 2016. T. 42. S. 34-38. [8].

9. E.V. Plashchevaya Medicinskie informacionnye sistemy metodicheskie ukazaniya dlya samopodgotovki
studentov g. Blagoveshchensk 2017. 5-6 s. [9].

10. Buravkov S.V., Grigor'ev A.l. Osnovy telemediciny. - M.: Firma Slovo. - 2001. 25 s. [10].

12



""Data Science'" ¥puIbIME KYpHAJIBI. Ne 1(1), 2024

ABTOpJIap Typaabl MAJIiMeTTep
CouuajioBa AsiyJibIM ConHaJKBI3bI
Jlayasemmbr: Cemeit kanacwl, "Alikhan Bokeikhan University" 6imiM Oepy Mekemeci, Maructp, «AKHapTTBIK

TCXHUKAJIBIK FbhIIBIMAAp» Ka(l)eZ[paCLIHbIH OKBITYIIBICHI

[Tourtaneik Mmeken-xaubpl: 071405, Kazakcran, Cemeti kanacsel, JI. Toncroi, 87

¥t Ten.: 87757570190

E-mail: Moldakhanov1987@mail.ru

Auaxanosa I'yibHyp Anxanosna’

Jlayaseimbr: Cemeit xamachl, "Alikhan Bokeikhan University" Gimim Gepy mekemeci, maructp, PhD «AkmapTTsik

TEXHUKAJIBIK FBUIBIMIAP» Ka(t)eﬂpaCBIHLIH OKBITYIIBICHI

TTouransik mexen-xkaier: 071405, Kasakcran, Cemeit kanacel, XKac Amnamr, 6A
Yswl Ten.: 87784743485
E-mail: gulnur_alhanova@mail.ru

Caenenns 00 aBTopax
CouuajioBa AsiyJibIM ConHaIKBI3bI
Homxuocts: T1.Cemeii, “Alikhan Bokeikhan University”, kadenpa "HHbOpMalndOHHO-TEXHHYSCKHX HayK"

npenoaaBaTeyib, MarucTp.

ITouroBsrit anpec: 071405, Kazaxcran, I'.Cemeit, JI.Toncroro, 87

Mo6unbnsIii Ten.: 8 7757570190

E-mail: Moldakhanov1987@mail.ru

Aunxanosa I'yabnyp Anxanosnal

Homxuocts: T.Cemeit, Cemeit, “Alikhan Bokeikhan University”, kadeapa "UHbOpMaHOHHO-TEXHHIECKHX HAyK"

nperno/aBaTens, Mmaructp, PhD

[TouroBsrii agpec: 071405, Kazaxcran, I'.Cemeit, Kac Anam, 6A
MoOunbHbIH Ten.: 87784743485
E-mail: gulnur_alhanova@mail.ru

Information about the author
Sotsialova Aiaulym Sotsialkyzy?
Position: Semey city, “Alikhan Bokeikhan University”, Department of “Information and technical sciences” teach-

er, master.

Postal address: 071405, Kazakhstan, Semey, L.Tolstoy, 87

Mobile phone: 8 7757570190

E-mail: Moldakhanov1987@mail.ru

Alkhanova Gulnur Alkhanovna!

Position: Semey city, Alikhan Bokeikhan University, Department of “Information and technical sciences” teacher,

master, PhD.

Postal address: 071405, Kazakhstan, Semey, Zhas Alash, 6A
Mobile phone: 87784743485
E-mail: gulnur_alhanova@mail.ru

13


tel:+73842682424
tel:+73842682424
mailto:gulnur_alhanova@mail.ru
tel:+73842682424
tel:+73842682424
mailto:gulnur_alhanova@mail.ru
tel:+73842682424
tel:+73842682424
mailto:gulnur_alhanova@mail.ru

""Data Science'" ¥puIbIME KYpHAJIBI. Ne 1(1), 2024

MPHTH 27.29.15 DOI 10.48501/3007-6986.2024.95.31.003

YmbeToBa A.O.
"Alikhan Bokeikhan University"
Kazakcran, Cemei

e-mail: aumbetova0@gmail.com

IJIEKTPOH/BIK OKYJIBIKTAP BIJIIM BEPY Il HU®PJIBIK
TPAHCO®OPMAIUAJTIAY KYPAJIbI PETIHAE: TUIMAI TOKIPUBEJIEP MEH EHI'T3Y
MOCEJIEJIEPI

AHJaTna

Makanazga SJIEKTPOHABIK OKYJBIKTapabsl OimiM Oepy JKyHeciHe eHri3yAeri Macejeiaep MEH KHBIHIBIKTap
KapacTelppuirad. Heri3ri Hazap TeXHHKaJbIK WH(PaKypbUIBIMHBIH OipKeski OoJMaybl, MyFalimJiep MEH OKYyUIbUIApIbIH
IUQPIBIK TEXHOJOTHUIAP/BI MakIanaHyFa KETKUTIKTI JaibIHABIFBIHBIH 00JIMaybl, KaOJbIKTapIbIH KbIMOATTHIFBI, COHIAM-
aK OKYJIBIK Ma3MYHBIH OpTyp:ii OimiM Oepy cTaHmapTTapbsiHa OciiMIeyaeri KUbIHABIKTapFa ayaapsiiaasl. OKy ypaiciHme
9JIEKTPOH/IBI OKYJBIKTBI KOJITAHYABIH Maigachkl Typaibl IICKCi3 aiiTyra Oosiambl. byn OuTiM amylibUIapIblH ©31HIIK,
13ICHIMITa3IBIK OPEKETIH TaMBITyFa, TAHBIMIBIK KaOiIeTiH apTThIpyFa BIKIAJ eTeli. DNeKTPOHABI OKYJIBIKTHIH Maiiia 00Iyst
FANBIMIAPABIH YIIKEH JKETICTIKTepiHiH Oipi JoHe Oyl OKy-TopOWe >KYMBICTapBIHBIH JKaHa >KaHPBI, SFHH JJCTYPII
OKYJBIKTBIH OPHBIH TOJBIKTAH aJIMacTBIPMANTBIHBIH [OJENACYTe€ THIPHICAMBI3.ABTOP 3JEKTPOHIBIK OKYJBIKTAPIBI CITTI
€HTi3y JKOHE caraibl O11iMre TeH KOIDKETIMALTIKTI KaMTaMachl3 €Ty YIIiH OYJ1 MaceeepAl menry e MeMIIeKeT, OitiM Oepy
MEKEMeNepi JKOHE TEXHOJIOTHSJIBIK KOMIIAHMSIAD apachIHAAFBl KEHICHIl BIHTHIMAKTACTHIKTHIH MAaHBI3JBUIBIFBIH aTall
oTiIel.

Tyiiin ce3mep: 3JNEKTPOHIBIK OKYJBIKTap, OUTiM OepyliH UM(PIaHABIPBUIYBI, €HTI3y Macesesepi, TEXHUKAIBIK
nH(paKypbUIBIM, MyFaTiMAEpIi faspiay, OutiM Oepy cTaHnapTTapbl, UQPIBIK TEXHOJIOTHsIAP.

YmMmberoBa A.O.
"Alikhan Bokeikhan University"
Kazaxcran, Cemeit

e-mail: aumbetova0@gmail.com

3JEKTPOHHBIE YYEBHUKU KAK HHCTPYMEHT LIU®POBOM
TPAHC®OPMALIMU OBPA3OBAHUA: DOPEKTUBHBIE IPAKTUKU U
IMPOBJIEMbBI BHEJIPEHUA

AHHOTAIHUA

B cratee paccmarpuBaroTCs NpoOONEMBI M TPYOHOCTH BHEIPEHHS DJIEKTPOHHBIX Y4YEOHHKOB B CHCTEMY
oOpazoBanuss. OCHOBHOE BHUMAaHHE YJIENSETCS HEPaBHOMEPHOCTH TEXHHYECKOW WH(PPACTPYKTYyphl, HEJOCTATOYHOU
TOTOBHOCTH yUYHUTENEH M yYalIMXCs K HCIOJNB30BAHHUIO IM(PPOBBIX TEXHOJOTHH, BBHICOKOH CTOMMOCTH O0OpYIOBaHHS, a
TaKke TPYJHOCTSAM B aJanTallid CoJepXKaHHs yueOHMKA K pa3iuuHbIM 00pa3oBaTeibHbIM craHzaptaM. O mojb3e
HCTIONB30BaHUS JIEKTPOHHOTO YyYeOHHWKa B y4eOHOM TIpolecce MOXKHO TOBOPHUTH OECKOHEUHO. DTO CHOCOOCTByeT
pPasBUTHIO Yy OOYyYaroOIIMXCsl CaMOCTOSTENbHOM, JF0003HATEIBHONW JESTENIbHOCTH, NOBBIMICHHIO IT03HABATEIBHBIX
cnocobHocTei. ITosiBIIeHNEe 3IEKTPOHHOrO YYeOHHKa-OJHO W3 BENMYAHIINX JOCTI)KEHMH YYEHBIX, U MBI IOCTapaeMcs
JI0Ka3aTh, YTO 3TO HOBBIM >KaHP Y4eOHO-BOCITUTATENIbHONW PabOTHI, TO €CTh HE MOJHOCTHIO 3aMEHSIOMINI TpaIUIIMOHHBIN
Y4eOHHUK.ABTOP TOJYEPKHBAET Ba)KHOCTH KOMIUIEKCHOTO COTPYAHHYECTBA MEXAY TOCYIapCTBOM, 00pa3oBaTeIbHBIMH
YUPEXJICHUSIMA M TEXHOJIOTMYECKUMH KOMITAaHUSIMH B PELIEHUH 3THUX BOIPOCOB JUIS YCIENIHOTO BHEAPEHHUS 3JIEKTPOHHBIX
Y4eOHHKOB 1 00eCIIeUeHNsI paBHOT'O JOCTYIA K KA4YeCTBEHHOMY 00pa30BaHHIO.

KiroueBble cjioBa: 3IIEKTPOHHBIE YICOHHKH, HU(PPOBU3AIM 00pa30BaHus, IPOOIEMBl BHEAPEHHS, TEXHUIECKas
nHppacTpykTypa, HOArOTOBKA MpEero/iaBaTeseil, 00pa3oBaTesbHbIe CTaHAAPThI, HU(PPOBHIE TEXHOIOTHH.
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ELECTRONIC TEXTBOOKS AS A TOOL FOR DIGITAL TRANSFORMATION OF
EDUCATION: EFFECTIVE PRACTICES AND PROBLEMS OF IMPLEMENTATION

Annotation

The article discusses the problems and difficulties of introducing electronic textbooks into the education system.
The main focus is on the uneven technical infrastructure, the lack of readiness of teachers and students to use digital
technologies, the high cost of equipment, as well as difficulties in adapting textbook content to various educational
standards. One can talk endlessly about the benefits of using an electronic textbook in the educational process. This
contributes to the development of independent, inquisitive activities among students, and increases cognitive abilities.The
appearance of an electronic textbook is one of the greatest achievements of scientists, and we will try to prove that this is a
new genre of educational work, that is, it does not completely replace the traditional textbook.The author emphasizes the
importance of comprehensive cooperation between the state, educational institutions and technology companies in
addressing these issues for the successful implementation of electronic textbooks and ensuring equal access to quality

education.

Keywords: electronic textbooks, digitalization of education, problems of implementation, technical infrastructure,
teacher training, educational standards, digital technologies.

Kipicne. Kazipri Tanga aoctypii OKbITY
o/iCcTepiH KaHAa WHHOBAIMSIIBIK, HHTCPAKTHBTI
omicrepre aIMacThIpy OKYIIbLIapFa
MaTepHaIbl KaObUIIAayAbl >KCHUIACTIN, OLTIM
Oepyal  Te3meTyre  MYMKIHAIK  Oepeni.
DIEKTPOHBI OKYJIBIKTAP bl WILTIOCTPAIHSIIAPHI
0ap AJMEKTPOHIBl MOTIH PETIHJE KapacThIpyFa
6onanpl. Kenrteren wmyramiMiep 3JIEKTPOHAbI
OKYJBIKTBl KOJIAHYABIH KapamaibIMIbUIBIFBIH,
TEXHHUKAJIBIK KYPBUTFBI KOMeTIMEeH
OKYIIBUIAPJIBIH OKY TIOHIMEH >XYMBIC iCTeyre
JIeTeH BIHTAChl MEH KBI3BIFYIIBIIBIFBIH, Ca0aKTa
KOHE YHAE SIEKTPOHABI OKYJBIKTHI KOJIJaHY
BIHFAWJIBUIBIFBIH ~ aTall  ©Tel. DJIEKTPOH/IBI
OKBITY Kypanjgapbl - Oyl KyH cailblH Jamy
MYMKIHIT1 Oap oiCTEMEIK Kyhe.
DNEKTPOH/IBI OKYJIBIKTap WHTEPaKTHUBTI
OKBITY/IBI  KaMTamachl3 erefi. OKymibuiap
MaTepuasbl KAKChl TYCIHyre KoHE ecTe
CaKTayra KOMEKTeceTiH OelHeMarepuaiiap,
aynuo jkazbamap, aHMManusiap JKoHE Oacka
MYJIbTUMEIUSUTBIK 3JIEMEHTTEp OONyBl MYMKIiH.
Conpaii-ak OKyIbpUIap 3 O1TIMIEpiH OKYIBIKTA
TIKele  TeKkcepyre  MYMKIHIIK  OepeTiH
WHTEPAKTUBTI TalcChlpManap MeH TeCTTepi
yceiHa ananbl. KemrereH okpIpMaHmap OcitHe
JKOHE ayJIno Kaz0anmapabl JKAKChI
KaOBUTIAUTHIHBI aHBIK [1]. DIIEeKTPOHIBIK
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KOCBIMILIAJNIAP/IbIH KOMETIMEH Ci3 MaTepuaiFa
OpTYpJi  CypeTrTepii, cXemanapael, OeliHe
(GparMeHTTepll Koca >KOHE KepceTe allachl3.
Byn oky OappichIHIa ©T€ BIHFAWIBI JKOHE
MyFalliM  TakKTaja  TYCIHOIpreHHEH  Tepi
THUIMJIIPEK JKOHE KOJI KETIMI1 O0Tybl MYMKIiH.

Herizri 0oJiM. DNEeKTPOHABIK
OKYJIBIKTap Kaszipri OuriM Oepy mpoleciHie,
ocipece MEKTENTeri OKBITY KOHTEKCTiHJE
HIeTyi pen aTKapapl. Frutbrvu
onebuerrepe JIEKTPOHIbI OKYJIBIKTBIH
THIMJIUTIT] OHBIH OKYIIbLIapIbIH OKY
HOTHXKEIEpiH Kakcapry, O11iM oepy
pecypceTapbiHa KO JKeTKI3Yy/Il KeHUIETY KoHE
’KeKe OKBITY/Ibl KoJJlay KabuleTiH Ounaipeni:

I. Oky HoTWXeNepiH  Kakcapry.
3eprTeynep  KOPCETKEHJIEH,  3JIEKTPOH[bI
OKYJIBIKTAp MYJIbTHMEINA, AaHUMAIHS IKOHE
©31H-631  TEeKcepy  CBHIHAKTapbl  CHSKTHI
WHTEPAKTHBTI JIIEMEHTTEP apKBLIBI
OKYUIBUIAPJIBIH ~OKYy YJrepiMiH  apTThIpyFa
KeMekTecell. byn sneMeHTTep OKy mpolieciH
KBI3BIKTBI, 9p1 TapThIMABI KbUILIBIpaabl, Oys €3
KE3€riHJle OKY MaTepualblH TYCIHYIl >KOHE
aKnapaTThl CaKTay bl JKaKcapTa/bl.

2. Pecypcrapra  Kom = KeTKI3yAl
KaMTamachl3 €Ty. OJEeKTPOHIBIK OKYJBIKTap
OKyIIbUTapFa reorpadusuIblK — OpHAJIaCybIHA
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HEMece dJIeyMEeTTIK-DKOHOMUKAIIBIK KaFIaiibIHA
KapamacTtan OuTiM Oepy pecypcTapbiHBIH KEH
ayKbIMBIHA KOJI JKETKI3yJll KaMTaMachl3 €Tejll.
WNuTepHer TeH CaHIOBIK  KYPBUIFBLIAPIIBIH
apKachlHJa MaTepHalIap Ke3-KEeITeH YaKbITTa
KOHE Ke3-KeJIreH >Kepae KOJ JKeTiMIi Ooysl
MYMKiH, OyJ1 JOCTYpJIi KiTanxaHajgap MEH OKY
MaTepHaliapblHa KOJ JKETIMALIIr MIeKTeyi
aiiMakTap yIuIiH ete MaHb31bl. OKylIbUIap Ke3-
KEIITeH YyaKbhITTa >XOHE HWHTEpPHET Oap Ke3-
KEJIreH JKEPJCH ODIICKTPOHJBI OKYJBIKKA KOJ
KeTKize amanbl. byn ocipece KalIbIKTHIKTAaH
OKBITY VIIIH HeMece KaHmai ga  Oip
ceOenTepMEeH MEKTEIIKE HEMECEe YHUBEPCUTETKE
O0apa  anMaWTBIH  KOJJAHYyIIbUIAp  YIIiH
naiganel. CoHbBIMEH  Karap, 3JEKTPOHIbI
OKYJBIKTap bl Oenrisi Oip yakpITTa *KaHapTyFa
KOHE TOJIBIKTBIPY¥a 0oapbl, Oy
KOJIJAaHYIIIbIFA OpJaiibiM ©3CKTI aKmapaTka Kol
KETKi3yre MyMKiHIIK Oepeni[2]. DIeKTpoHIbI
dbopmar OoJFaHABIKTaH, CaJMarbl JOCTYPJIi
KiTallka KaparaHjga oJje Kaiija a3, ceMKenae
apTBIK OpBIH aiMaiiibl. Tek KOJBIHBI3NA
KYHJICITIKTI KOJITAHBIN JKYPreH TakeT Oosca
OOJIFaHBbI.

3. Kexke OKBITYJIbI KOJIay.
DNEKTPOHABIK  OKYJBIKTap  OKBITYABl  9p
OKYIIBIHBIH JKeke KOKETTUTIKTEpiHE

Oeltimaeyre MyMKiHAiIk 6epeni. Kapin enmemin
e3repTy, TUIAI TaHJay MXKoHe HHTepencTl
perTey CUAKTHI TEHIEY MYMKIHAIKTEpl opTyp:i
O11iM Oepy KaKeTTUIIKTepl MEH Kajaysapbl 6ap

CTYACHTTEpre MaTrepuangapisl  KOJDKeTIMII
ereni.  CoHbIMEH  Karap,  KIpPIKTIpUIreH
alanTHBTI  TEXHOJOTHSJIAp  OKYIIbUIAPbIH

)KayanTapblH Tajjail anaabl JKOHE OJIapIIbIH
Kazipri OuniM JeHrediHe CoWKec KeleTiH
TamnchIpManapabl YchiHa anansl. [loHmi wurepy
YIIIH KaXXEeTTI MaTepuangapblH OapibIFel Oip
Keple  OKUHAKTANBIN,  OKyIIbUIap Oy
MaTepHalbl OpTYpPJl HMHTEpPHET Ke3JepAcH
1371eyre yakpIT )kymcamaiiipl. COHbIMEH KaTap,
erep OKy KypaiblHAa OuUTiMiH Tekcepyre
apHaJIFaH TECT TarChIpMaiapbl 00Jca, OKYIIBI
aJIbIHFaH MaTepuas OOWBIHIIA ©31H-631 TeKcepe
anaasI[3].

4. DKOJOTHSNIBIK Ta3a MOHE LIBIFBIHBI
a3. DIEKTPOHIBIK OKYJBIKTAp IOCTYpIi Karas
OKYJIBIKTapPbIMEH CaJIBICTBIPFaHa SKOJIOT USIIBIK
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Ta3a JKOHE YHEMJi HYCKa OOJBIN CaHATYyBI
MyMKiH. Omap Karazfa JEreH KaXeTTUIIKTI
azaiiTanel, OyJ OpMaHIApAbIH a3aloblHA JKOHE
KaJIIBIKTapAblH ~ a3aloblHA  BIKMAT  CTE/l.
CoHBIMEH KaTap, OKYJBIKTApIbIH CaHJbBIK
KeIlipMeNepiH  Tapary, ocipece  JKamman
naiiiaany Ke3iHae, a3 IIBIFBIHABI OOy
MYMKIiH. OJNeKTpoHABl (opMaTTarsl KiTamrap
Oarachl JKaFrblHaH Kara3ra KaparaHjaa 2-3 ece
ap3an  Ooneim  keneni. CoHBIMEH — KaTap,
AJNEKTPOHABIK OKYJIBIKTApbl IIbIFApy KOHE
Tapary ap3aHbIpaK Oonaapl, Oy aBTOpFra Ja,
OKYIIbUIAPFA J1a apThIK IIBIFBIH IIBIFapMayFa
MYMKIiHIIK Oepemi[4].

Kemnreren apTHIKIIBLIBIKTApFa
KapamacTaH, 3JIEKTPOHbI OKYJIBIKTApAbl CHTI3Y
Oipkarap MaHBI3bI Macenesnep MEH
KHUBIHJIBIKTapFa Tamn OoJIabL. Herisri
KeJepriiepain O1pi-TeXHUKAIIBIK

UHPPaKYPBUTBIMHBIH O1pKENIKi KOJI JKEeTiM/ILIITI.
Bapinblk OKy OpbIHAApBIHAA, dcCipece eHipiaepae,
KaXETTi KaOAbIKTap MEH MHTEPHETKE TYPaKThI
KOJDKCTIMAUTIK ~ JKOK, Oy  DJIGKTPOHJIBIK
OKYJIBIKTap/IbI JKaNIan maiianany MYMKIHIITiH
HIEKTEM 1.

Tarel  Olp MaHBI3ABI  aCmeKT —
OKBITYUIBUIAD MEH CTYAEHTTepAl IHQPIbIK
TEXHOJIOTUSTHBI KOJIJIaHyFa TaBIHAY .
DIEeKTPOHIBIK OKYJIBIKTap/Ibl TUIM/I
naiiianany YIIiH CaHIBIK KYPBUIFBUIAPMEH
KoHe OaFaapiiaMalblK KacaKTaMaMeH KYMBIC
icTey marapuIapbl KaXkeT, Oyl KOCHIMIIA OKY

OafapiamanapbIH KayKeT erenl [S].
CrangapTranFad  OKbITY  TocUIIepl  MeH
KypanJapblHbIH  OoMMaybl — OJIapJbl  €HTi3y
THIMIUIITIH TOMEHIETE .

ConbIMeH Karap, XKaOIBIKTBIH
(nnanmerrepaid, KommbroTepiepaiH) koHe

OarmapiaMalnblK KacaKTaMaHBIH KYHBI KerOip
MEKTENTep MEH CTYyACHTTEp VIIIH, ocipece
QJIEyMETTIK-DKOHOMUKAJIBIK ~ TYPFBIJJaH  Ocall
TONTapAa YJIKEH Kenxepri Ooyybl MyMKiH [5].
CoHbIMEH KaTap, TEXHUKAJIBIK akayjap Hemece
KYpBUIFBUIAP/BIH ~ Hallap  OHIMAUII  OKY
MIPOLIECIHIH calacklHa TEPIC dcep €Tyl MYMKIH.

OKyJIBIKTapAbIH ~ Ma3MYHBIH  PTYpIIi
OimiMm  Oepy  cTaHzapTTapblHa  OeliMaey
Maceneci e G6ap. Oky Oarmapnamanapbl MeH
OKBITY oJicTeMesepi aWTapibIKTail e3repyi
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MYMKiH, OYJ1 opTYpJti aiiMakTap MeH OiiM Oepy
JeHreinepi  yoriH  omOebam  mmemimMaepi
xacayabl KubiHAaTaasl. Ocel mpobiieManapabiH
OapibIFbl MEMJICKET, OiiM Oepy Mekemenepi
MEH TEXHOJIOTHSUIBIK KOMIaHUsUIap TapanblHaH
KEIeH 1 ToCiI MeH oencenni
BIHTBIMAKTACTBIKTHI TaJIaI eTei [6].

XKymbic  OapbIChIHAA  BIEKTPOHIBIK
OKYJBIK ~MeKTen OarjapiiaMachlHa — EHAIpY
toxipubeci 3eprrenmi. Ne 22 )KXOBb mekren-
JTUIEHIHAE DSJIEKTPOHIBIK OKYJIBIKTHl MEKTell
OapbIChIHA MaTEMAaTHUKA MIOHIHE KOMEKII Kypasl
pETiH/E SHTI3AIPIII, SKCIIEPUMEHT JKYPT131II1.
XKanmer 3KCTIEpUMEHT €Ki Ke3€HHEH  TYPIBI.
bipiHmni ke3eH - AJNEKTPOHIBI OKYIBIK KYPY
KOHE OKy ypaiciHe eHrizy. ExiHmmn ke3eH —
ANEKTPOHABI  OKYINBIKTHI ~ Oarajmay  JKOHE
KOPBITBIHIBIIAY ~ MAaKcaTblHIA  OKYIIbUIap
apachlH/la cayaJlHaMa ©TKi3y. OJEeKTPOH/bI
oKynbIK 2021-2022 0Ky KBUIBIHBIH COYip
ailbIHIa OKY YpIiCiHE eHTi31NI/i, aTan aiTKaHaa
MEKTEN OKYIIBUIAPHI AJIEKTPOHABI OKYJIBIKTHI
MaTeMaTHKa cabarpIH]IA KOJIIaH/Ibl.
OKNEepUMEHT OappIChIHIA OKyIIbLIap
ANEKTPOH/IBI OKYJBIKIEH TAHBICHII, TEOPHUSIIBIK
KOHE TMPAKTHKAIBIK MAaFjiyMarT ajjbl JKoHE
OHJIAlH cayaJlHaMaJaH oTTi.

OxcriepuMenTke 10 «A» xone 11 «Ax»
CBIHBINITApBl ~aTam aiTKaHga, 36  OKYIIbI
KatbIcThl (Oyi1 >kepae 10 «A» cwiHbIObIHAA 17
okymel, 11«A» cpiHBIOBIHAA 19 OKymIB).
Cayannama Ma3MmyHbl 9 Oaranay cyparblHaH
koHe 1 ambIK cypayaaH Typaabl. ATIBIK
Cypay¥a >kayarl peTiHAe OKYIIbI JIEKTPOHIbI

OKYJIBIKKA OailIaHBICTBI YCHIHBIC HEMECE
mikip  Kangelpa anansl  [7].  CayanHama
OolibIHIIA Op cypaK OOMBIHINIA KEKe CTaTUCTUKA
aJbIHBIN, OpTama kepceTkimi ecenrenai (1-

CyperT).

9,5
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8,83
! 8,b8
8 8,|28
7,5
1 2 3 4

B 1 cypak W2 cypak

2p3 914
s b7
5 6 7 8 9 10

3 cypak W4 cypak E5 cypak

6 cypak E7 cypak H8cypak H9 cypak

Cyper | — DKCIIEpUMEHT HOTHXKECI

AJbIHFaH HOTHXKEIIEp OoiibIHIIIA
ANEKTPOH/ABl OKYJBIKTHI MaTeMaTHKa IOHIHIH
OKBITY YpHiCiHE KOCBIMINA KYPBUIFBI pETIHIE
Koljanyra  Oomamel  JereH  KOPBITBIHIBI
xacanuel.  OHBI  pacTalTBIH  KYKarTap:
ANEKTPOH/Bl OKYJIBIKTBl OKY YpIICiHE EHTi3y
typansl Ne 22 JXOBb mekTen-nuueiiniy noH
MYFaTIMIHIH MIKipi *oHE eHri3y akrici. Jlom
Ka3ipri  yakpITTa MareMaThka cabarblHa
KOCBIMILIA 3JIEKTHUBTI KYypC EHTI3LIiMN, KypcTa

«CTaHgapTThl €MeC  €CENTepIiH  IIbIFapy
JKOJIIAPbD»  aTThl  BJEKTPOHMABIK  OKYJBIK
KOJI/IaHbICTA.

KopeITbiHabIIAN K€€,  AIEKTPOH]IbI

OKyJBIKTap OiumiM Oepy pecypcTapbiHa KOJI
KETIMIUIIKTI KaKcapTyra, >keke OuriM Oepy

KOKETTUIIKTEpIH  KAaHaraTTaHJbIpyFa  JKOHE
OKOJIOTHSUIBIK ~ TYPAaKTBUIBIKTBI  apTThIpyFa
BIKITAJl €T€  OTBIPBIN, MEKTeNn OiTiIMiHEe
aliTapibIKTaid apTHIKUIBIIBIKTAP Oepeni.

Omapnel maiiananyasl OHTAMIAHABIPY KOHE
OiiM Oepy HOTHXKEJIepiH >KakcapTy YILIiH OCHI
caJlaJiarbl 3epTTEYJIEPl KaTFAaCThIPy MaHbI3/IbL.
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YJIKEH JEPEKTEPAIH BOJTAIIATFBIHA IIOJIY

AHHOTALUA

By jxaH-KaKTHl aKmapaTThIK Makana ofeOHeTTep/Ii KeH IIONY JKOHE CANBICTBIPMAJIBl TalJay oAicTeMeci HeTisiHze
COHFBI 5 KBIIJAFbl YIKCH AEPEKTep TEXHOIOTHSCHIHBIH ©3TepPreH HapagurMaiapbl MEH AWHAMUKAIBIK TCHICHIMAIAPHIH
3epTreiiai. On opTypai CeKTOpIapAarsl YIKEH ASPEeKTep aHATUTUKACHIHBIH TPAHCPOPMALMSIIBIK 9CepPiH KOPCEeTedi, OYITTHIK
€CENTeyNePAiH KbUIAaM TapalyblH, JKacaHAbl WHTEIUICKT WHTETPAUMACHIH >KOHE KYPAET aHATNTHUKAIBIK Kypalgapiabl
asipneynai kepceteni. oy amblk AepeKkTepi Maiaanany *oHE YJIKCH IEPEKTepre KaThICThI STHKAIBIK MOCEICIEDP CUAKTHI
KaHa TEHICHLMUIAp/Abl KapacThlpaabl, Oy JepeKTepil maiiialaHyAblH KaTaH epexeJepiHe »MKoHe JKeKe IepeKTepi
OackapyJblH CEHIMJI MEXaHU3MIEepiHe [ereH KaKETTUIIKTIH apThlll Kelle >KaTKaHBIH Kepcereli. Byl COHFBI FhUIBIMU
Maxajajgap MEH 3epTTeMeliepl dJiCTeMeNiK TaniaynaH TybHIaiabl. KapacThlpbulFaH YIKeH NepeKkTep aiiMakrapbl YIKeH
JIEpEKTep JKUBIHTBIFBIH TYPHIC OacKapy »oHe oyapibl YJIKEH JepeKTep SAicTepi MEH KypaliapblH MaijganaHy apKbLIbl
MaHUMYJSLIsUIaY OM3HEC YINiH KYHIBUTBIK TYJBIPAThIH HaiJaibl akllapaTThl KAMTAMAaChl3 €T€ aJlaThIHBIH KOPCETEi.

Tyiiin ce3aep: Ynken aepexrep, noctypii JAKBXK, xacaHAB! HHTEIIIEKT, AEPEKTEPAl TaNAay Kypajaapsl.

Jxy3oaeBa B.I'.
DkubacTy3CKuil HKXEHEPHO-TEXHUYECKUI MHCTUTYT uMeHu akagemuka K. CatnaeBa
Kazaxcran, Dxubacty3
e-mail: bah_juzbaeva@mail.ru

OB30P BYAYHEI'O BOJIbIINX JTAHHBIX

AHHOTALMSA

9Ta BCEC O6'I)CMJ'IIOH_Ia$I I/IH(I)OpMaHI/IOHHaH CTaThs UCCICAYCT MCHAIOMIUECS TapaJurMbl 1 TUHAMHUYCCKUE TCHACHI NN
B TEXHOJIOTHSX OOJBINMX JaHHBIX 3a MOCIEIHHE 5 JIeT HAa OCHOBE IMUPOKOro 0030pa JIMTEpaTypbl U METOI0JIOTHU
CpaBHUTENLHOrO aHamu3a. OH oTpakaeT mpeodpasyronuit 3G(HEeKT aHATUTHKKE OONBIINX JAHHBIX B PA3IHYHBIX CEKTOpaX,
JIEMOHCTPHUPYSI OBICTPOE pAacIpOCTpaHEHHWE OOJAYHBIX BBIYHACICHUH, WHTETPAIlMI0 HCKYCCTBEHHOTO HHTEIUICKTa U
pa3paboTKy CIIOKHBIX aHATUTHYCCKUX WHCTPYMEHTOB. B 0030pe paccMmaTpuBaroTCsi HOBBIC TCHACHIMH, TaKHe Kak
HCTIOJIB30BaHUE OTKPBITHIX JAHHBIX U ATHYECKHE INPOOJIEMBI C OONBIIMMH MAaHHBIMH, YTO YKa3bIBaeT HA PACTYIIYIO
MOTPeOHOCTh B CTPOTHX IMPABHJIAX HCIOIB30BAHUS JAHHBIX M HAJC)KHBIX MEXaHH3MaX YIPABICHUS JTHYHBIMU TaHHBIMH.
DTO BBHITEKAaCT W3 METOMOJIOTHYECKOTO aHalW3a IMOCICIHUX HAayYHBIX cTarell W pa3pabotok. PaccmorpenHble 001acTu
6OJ'II)IHI/IX JaHHBIX TTO3BOJIAIOT IPABUJIBHO YIPAaBJIATH 60J'II)IHI/IMI/I Ha60paMI/I JaHHBIX U MAaHUITYJIUPOBATH UMHU C TTIOMOIIBIO
METOJIOB U MHCTPYMEHTOB OOJIBIIUX JaHHBIX, KOTOPBIC MPEIOCTABISIOT MOJE3HYI0 WHPOPMAIINIO, CO3AI0NIYI0 IIEHHOCTh
TS OM3HECA.

KuroueBble cjioBa: 6OJ'H)H_II/IC JaHHBIC, I/ICKyCCTBeHHI:Jﬁ HUHTCJUICKT, MHCTPYMCHTBI aHaJIn3a JaHHBIX, TPAAUITHOHHBIC
CYB/.

Dzhuzbaeva B.G.
Ekibastuz Engineering and Technical Institute named after Academician K. Satpayeva
Kazakhstan, Ekibastuz
e-mail: bah_juzbaeva@mail.ru

OVERVIEW OF THE FUTURE OF BIG DATA

Annotation
This comprehensive information article explores the changed paradigms and dynamic trends of big data technology
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over the past 5 years based on a broad literature review and comparative analysis methodology. It corsets the transformative
impact of Big Data Analytics in various sectors, demonstrates the rapid spread of cloud computing, the integration of artifi-
cial intelligence and the development of complex analytical tools. The review looks at new trends such as open data usage
and ethical issues related to big data, indicating a growing need for stricter data usage rules and more robust mechanisms for
managing personal data. It follows from the methodological analysis of the latest scientific articles and developments. The
Big Data area covered provide u eful information that create value for the BU INE by properly managing large data ET and

manipulating them through the U E of big data method and tool.

Keywords: big data, artificial intelligence, data analysis tools, traditional DBMS.

Kipicme. YnkeHn nepexrep KeJieMiHIH
WIFAIOBIH  JKaJFacThIpaZbl  KOHE  OYJITKa
Kellyie.

CapanmbuiapablH Kemnmiunri OoJamakra
’KacaJlaThlH JepeKTep KoJaeMi SKCIIOHEHIHAIbI
Typae eceni jaemn xopamannaiasl. IDC Seagate
ymin data Age 2025 ecebinme >xahaHabIK
nepexkop 2025 xputra Kapait 175 3errabaiiTka
Ketenl aen Ooipkaiabl. Meicanbl, 2013 KBTI
xahauneik nepexrep 4.4 3errabaidT eHAIpin
001aThIH.

MyHnaii Te3 ecyre He CeHAIpenl JereH
CYpaKThl KapacThIpaThiH OOJICAK:

Bipinmines, UHTEPHETTE O9opiH
KACAUTBHIH HMHTEPHET  KOJJAHYIIbUIAPBbIHBIH
CaHbl  apThII  Kelledl, MaijanaHymbuiap
MHTEPHETTE JKYMBIC ICTEW[i, KYMBICTapbhIHA
0allTaHBICTBI XaT ajMacajbl, cayjla >Kacaiabl
KOHE QJIEYMETTIK MeJIuaHbl MaijanaHabl.

TeMeHzie KepceTUIreH CypeTTeH Kasipri
TaHJarbl QeMJeri Hu@piaHAbIpyAbl OpTala
IIaMaMeH KapacThIpaTblH 0osicak. XaJbIKThIH
Kanmbel  caHbl  yAnbl  TenedoHnpl  Oipereit
nan1anasy bl WHTEPHET KEJICIH
KOJIJaHyIIbUIAp QJEYMETTIK JKeNiHI OesiceHl
MajaIanyubLIap

Exinmniyien, Oykin omem OoOMBIHINA KYH
CallbIH JIEPEKTEP/Il KACAUTHIH JKOHE KMHAUTHIH
MUJIIMApATaFaH KOCBUIFAH KYPBUIFBLIAD MeEH
EHTI3UITeH XYHemnep.

Komnanusimap  ngepekrepaiH  YJIKEH
KOJIEMIH CaKTay >KOHE TayJlay MYMKIHJITIHE He
OonFaH Ke3je, OJap JKakblH apaja ojiemMJeri

yiakeH gaepekrepaid 60% - Kypazmbl JKOHE
Oackapa  amaapl.  JlereHMeH,  WHTEpHET
nmaigagaHymbuIapbl 7@  MaHBI3ABI  poll

atkapanel. Conm IDC ecebinge 2025 xbUiFa
Kapaid KyH caiiblH 6 MWUIMapj NaiJaJlaHylIbl
HEMece dJeM XalKblHbIH 75%  OHJaiiH
JIEPEKTEPMEH ©3apa OPEKETTECETIHIH aTall OTTi.
backama  aiTkaHza, opOip  KOCBUIFaH

21

nagamanymsl  op 18  cekyHn — caiblH
JepeKTepMeH e3apa apekerreceni [1].
3eprrey oamicrepi. OcblHmal  YJIKEH

JEPEKTep KUBIHTHIFBIMEH OJapibl CAKTay KOHE
OHJICY TYPFBICBIHAH JKYMBIC icTey KUbIH. COHFBI
yaKbpITKa JCHIH YJIKEH IepeKTepal OHJICYiH
kypaeni wminngerrepi Hadoop xome NoSQL
CHUSIKTBI allibIK 0acTaIKbl SKOXKYHeIep apKbLIbI
LIS, JlerenmeH, almbplK  OacTamkbl
TEXHOJIOTHSUIAP KOJMEH KOH(PUTYpALHUsIIaY/IbI
YKOHE aKayJIBIKTap/Ibl KOFOJIbI KAXKET eTe/li, Oy
©3 KE3CTiHJIC KOITereH KOMIIaHWUIAp YIIiH
KUbIH Oonybl MYMKiH. Kommanusmap wukemai
0oy YIIiH JepekTepii OyITKa TachIMaiIai
Oacranbl.

AWS, Microsoft Azure xone Google
Cloud Platform ynkeH aepexrepai cakTay >KoHE
OHJICY TOCUIIH e3repTTi. bypelH KoMmaHusIap

YJIKeH  KelleMJIeri  JepeKTepMEeH  KYMBIC
ICTeWTIH  KojjaHOamapAbl  ICKe  KOCKBICHI
KEJITeH]IE, oJiap ©3/IEpIHIH JIepeKTep

OpTaJBIKTApbIH (PU3UKAJIBIK TYpJE 6cipyl Kepek
enl. EHl «TYTBIHY Ke31HAE» TeJIeM MOJeTIMeH
OYJITTHI KbI3METTEP HKEMIITIKTI,
MacmTadTay/ sl KOHE naiianany ibH
KapanabIMABUIBIFBIH KAMTaMachl3 €Te/Ii.

MarHanbslK OKBITY O13/11H TIBIHJIBIKTHI
©3TepTy/Il JKaIFacThIpaAbl. YIKEH JepeKTeple
YJIKeH poJI aTKapa OTBIPHIT, MAITHHAJIBIK OKBITY
01311H OoJalarbIMbI3Fa TYOereisi acep eTeTiH
TEXHOJIOTHSUTAPIBIH O1pi OOJIBINT TaObLTA B

MamuHanelK OKBITY - OYJ1 KapKbIHIBI
JaMBITT  Kelle  KAaTKaH  TEXHOJIOTHS,  OJ
KYHJAETIKTI  TamcelpMaiap MeH  Ou3Hec-
MporecTepli JKakcapTy YIIiH KOJIAHBUIA/IbI.
MamuHanbeIK OKBITY K0Oamapel OapiblK Oacka
xacannpl uHTemekt (Al)  xylenepiMen
caspicThipranga 2019  XblIbl €H  Kell
Kap>KbUTaHIBIpYFa ue OOJIbI:

Courbl yakpITKa JediH MarmHambIK
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OKBITY KOHE KacaHIbl WUHTEJUICKT
KOCBIMIIIAJIAPHI aIIbIK Oacramnkbl
maThopMaliapAblH  YCTEMAITiHE OalIaHbICThI
KONTETeH  KOMIIAHUSUIApFa KON JKETIMII
OoMapl. TexXHOIOTHSIHBI ajamiapra
KAKBIH]IATY YIIiH aIIIbIK Oacramnkbl
wiarpopmManap  JKacallFaHbIMEH,  KOINTErcH
KOMIaHUsIapAa KaXeTTi ImennMaepai o3
OeriHmie Oanray JaFapUIaphl KeTicnenl [2].
3epTTey  HITHIKeJIepi. Kypaeni
KOH(UTYyparysuiapIsl KaXeT CTIICUTIH
KacaHIIbl ~ WHTCIJICKT TEH  MAaIluHAIBIK
OKBITYIbI OipiKTipeTiH KOJI JKeTiMal

KOMMEpPLUMSUIBIK jkoOanap naiija OosiraH Kes3ze
xkarma esrepai. CoHbIMEH KaTap, MYHIal
KBI3METTEp/Il Kacaymplaap Kasipri yakpITTa

ambplK ~ Oacrankel — ruiaTgopmanapaa  KOK
MYMKIHIIKTep/Ii YCBIHA/IBI, MBICAJIBI,
MarHaIbIK OKBITY MOJICIIH OacKapy.
ConbIMEH Karap, caparnisuiap
KOMIIBIOTEPJICPIIIH ~ JCPEKTEpACH  YHpeHy
Kabieri KETUIIPUITeH AnroputMmaep,
TEPEeHIPEK IKEKEJICHMIPYy KOHE KOTHHTHBTI

Kpi3merTep apKbuibl alTapiibIKTal Kakcapaabl
ngen  caHaiinel.  HoTwkecinme — akpUiabl,
SMOLMSIIAP/bl  OKyFa, KOJK  JKyprizyre,
FApBILITHI 3€pPTTEYTe JKOHE aaMIaapsl eMaeyre
KaOljaeTTi MamwuHanap mnaiina Oomanel. bip
KaFbIHaH, aKbULIBI poOOTTap O131iH eMipiMi3ai
KEHUIIeTyl  MYMKIH.  ExiHmni  karbIHaH,
TUKaNBIK Macene Oap. Google xone IBM

CHSIKTBI QIIBITITap ANTOPUTMIEPACT]
KEeMIIUTIKTEp MeH KaTenepai OakplIalThIH
TEXHOJIOTHSUTADMEH ~ MalMHANBIK ~ OKBITY

MojenbAepiMeH Oipre KeOipeK alIbIKThIKKa
YMTBLUIQ/IbL.

YJkeH aepekTepliH Oomamiarsl Typaibl
Tarel Oip OOJDKaM <GKBUIZIAaM JIEPEKTEpP» JKOHE
">xkapamabl  AepekTep'nen  aTaiaTbIHIAp.IbIH
naiaa 60aysIMEeH OalIaHBICTHI.

[TakeTTik peXUMIETi aKmaparThl Tajaay

yuin  onerre  Hadoop  xome  NoSQL
JepeKKOpIapbIH naiiananaTblH YJIKEH
ACPEKTCPACH aﬁBIpMaIHBIHBIFBI, KXbL1aamM
JepeKTep  HAaKThl  YaKbITTaFrbl  aKmapar

arpIHIAPBIH OHJEYyre MYMKIHAIK Oepemi. Ocbl
aFbIHJbl OHJCYIH apKachblHIa JepekTepai Oip
MUJUTUCEKYHTA Te3 Tanaayra 6onansl. MyHaai
mporecc  KOMIaHUsUIapra KeOipek — maiiaa
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oKenesi, onap OW3HeC HenrnmaepiH KaObuiman
alagpl JKOHE JIepeKTepai alfaHHAaH KeWiH
OipmeH opeket ere anansl [3].

Herisri karmpaaap: Xeuinam gepexrep
naiijanaHymsliapra Ja ocep eTell, OJapiabl
HAaKThl YaKbITTaFbl ©3apa OPEKETTECYTre TOYeIIi

eTei. Komnanwusinap OapraH CalbIH
TEXHOJOTHSUIBIK,  TYTHIHYIIBUIAPFA  KBI3MET
KOPCETy  calachlH  JKaKCapTKaH  CaiblH,
naiiiananymeiap Jaepekrepre OipaeH Ko

x)eTkizyal kyreai. CoHbIMEH Karap, oJjiap jKeKe
JepeKTepre Koj jkeTkisrici kemeni. JKorapeina
kentipiiaren seprreyae IDC 2025 xplnra Kapai
xkahaunelk gepextepain mamamed 30% - B
HaKThl yakbIT peXUMiHIE Oomansl  1en
OopKaitapl [4].

Kapamibl nepektep-Oyin ylIKeH IepeKTep
MeH OHW3HeC YVIIH KYHABUIBIK apachIHAAFbI
JKETICTICHUTIH OaiyiaHbic. ByphlH alThIIFaHmaM,
YIIKEH JEpeKTepIiH 631 TalJayChl3 Iaiachi3,
OUTKEeH1 OJlap ThIM KYpAENi, KeI KYpbUIBIMJIbI
xKoHe Kejemmai. JlepekTepai aHaIMTHUKAJIBIK
wiarpopmanap  apkpUIbl  OHICY  apKbLUIbI
KOMITAaHUSIIAp aKnapaTThl 19, CTaHJAPTTaJIFaH
JKOHE THIMAI ere amangel. by akmapar
KOMITaHUsJIapFa HEFYpJIbIM HET13/1ereH Ou3Hec
HIeNIMJIEpiH KaObulJayFa, 63 KbI3METIH )Ky3ere
achIpyFa IKOHE JepeKTepIi TaiIanaHy IbIH
YJIKEeH CLEeHapuiIepiH »XacayFa KeMeKTecell
[5].

An KazakcraHjgara YIKEH JepeKTepre
KeneTiH OoJcak, KenTereH aaaMmjap YJIKeH
JIepeKTep Typajibl ecTireH, Oipak OHBIH He
eKeHIH oJl JAe a3 TyciHeTinaep Oap. Men
Kehbipeynepain Oy nepektepiH Oenrimi Oip
KoJeMl Jel aMTKaHBIH eCTigiM — IIaMackl,
yiikeH. bipey oHbI ONMOK4YelH Aem caHaiiAbl aa
[6].

Erep ©0i3 yikeH JepekTep Typalbl
ceiineckeH ke3ne Big Data yfeiMBIH agam
TiTiHE  aydapaTelH  Ooncak, ©0i3  TimTi
JEPEKTEPAiH O31H eMec, MEepPeKTepAl OHACY/IH
OpTYPJI KYpalAapblH, TOCUIIEPl MEH o/iCTEpiH
alTaMbI3. KEHIH oJlapAbl HAKTHI TarlCchkIpMaliap
MEH MakcaTTapra mnaiimanany. JlepexrepliH
YJIIKEH KeJieMl aJaMHBIH HaKThl KoHE KaKeTTi
HOTIDKEJIepre KOJI JKeTKi3yl YIIIH, ojapsl opi
Kapail THWIMII TaijaliaHy YIOIiH ©HJIee/Il.
ByriHri KYHI YJIKEH AEepeKTepiiH HaKThl CaHbI
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— kyHiHe 500TP nemece 100Gb exenmiri JKOHE OHJACY OOUBIHIIA OH3HEC-TPOIECTEP Il
TypaJibl HAKThI TYCIHIK KOK. aBTOMATTaH/bIpyFa apHaJIFaH Cob

YnkeH — nmepextep-Ooyi oip KEKe (2NIEKTPOHIBIK OKBITY JKyHeci) Kimmi >kyHect.
KYPBUIFBIHBIH KAaTThl AUCKICIHEH achIll TYCETiH ¥b/Ib — 1a KOJIMEH TOJTHIPBUIFAH JKOHE
KJIACCUKAJTBIK omicTepMeH OHJICIIMCUTIH "Oimim  Oepy  yibIMBI  Oeyimi  -Olmim
akmapar, 0ip koMmeroTepae, excel-ne enneyre O0ackapmacel-KP  BFM"  Ti306eri  OolibiHIa
OOJMMalTBIH JEPEKTEp, COHBIMEH Karap Oy YKUHAJIFaH OKIMIIUIIK €CenTep YIIiH AepeKTep/Ii
JepeKTep KyH cailblH ecin kenexdi. [lepexrep KUHAY aBTOMATTaHIBIpbUIFaH. MiHAeTTepi:
KypbutbiMabIK (excel KecTeci) JKOHE bacranker Ke31ep/eH (617mim oepy
KYpbUIbIMIAIMaFraH (GKYMBIC KOPIHICIHIC >KOK YUBIMJIApPBIHAH) BEOMCTBOJIBIK CTATUCTHKAHBI
JIepeKTep:  OeliHenep,  Cyperrep,  ayauo aBTOMATTBl PEXUMIC OKUHAY; JEpPeKTepii
daiinnap) 6omwin Gemineni [7]. CaKTay >KOHE OHJIEYy; OKIMIILIIK eCeNTUIKTI

KopsiTbinabl. Kazip 6i1iM jk0HE FBUIBIM kaneinTacTelpy; KP  BEFM  KypbUIBIMIBIK
MUHHCTPJITHIH 0azacbl eGov OemiMiienepiH  JKYMBIC  VIIIH  KaXeTTi
wiarpopMackiHAarbl  0acka ~ MEMJICKETTIK CTaTUCTHKAIIBIK JCPEKTEPMEH KaMTaMachi3 €Ty.
oprasaap/IbH 0azalapeIMeH ¥YB/Ib OuniM  anymbuTapAbplH  TOJBIK  eceOiH
WHTETpalusUIaHFaH. MUHUCTPIIIKTE OapIIbIFbI KaMTaMachl3 €Telli; PEeCHOHICHTTEPIH IypbIC
73 MeMJeKeTTiK Kbpi3MeT Oap. OHbIH 25-1 e€MeC aKmapaTblH aHBIKTANIbI [8].

aBromMatTaHaslpbuFad. ¥bJIb (VWITTHIK OimiM
Oepy aepektep 0a3achl) SHTi3y MPOIECi Kypim
xKatplp, Oyn Oimim  Oepy  callachIHIAFbl
0acTankpl CTATUCTHKAIBIK ACPEKTEPAl KHHAY
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3AMAHAYM FBUIBIMHU JEHT'EMJIE ARDUINO INIAT®OPMACHI  HETI3IHJE
POBOTOTEXHUKAHBI JAMbBITY

AHHOTAIUSA

Arduino miardopmace! HeriziHAe poOOTOTEXHUKAHBI JAMBITY OYTiHTI OimiM Oepy yaepiciHIe eTe MaHBI3[blI caja
Oonbin TaObimansl. XXI FacklpAarbl TEXHOJOTHSJIBIK JaMy/AbIH KapKblH alybl, aBTOMATTaHABIPY MEH POOOTTaHIBIPYIbIH
eHri3inyi, skactap apacbiHga [T-OUTIKTUTIKTI apTThIpY bl Tanan ereni. PobororexHuka OoifbIHIIA OiiM Oepy OKylIbUIapFa
STEM (Fouteim, TexHosorus, UmkeHepus, MaTemMaTuka) 3JI€MEHTTEPl apKbLIbl MPAKTUKANBIK JaFabLIapIbl MCHIEpYTE,
JIOTHKAJIBIK OfJIay/ibl JaMBITYFa, TONTHIK >KYMBIC JKacay bl YHPEHyTe, COHJal-aK 3aMaHayH TeXHOJIOTHSUIApbl KOJIJaHy IbIH
HETI3[IepiH Urepyre MyMKiHIIK Oepei.

Arduino mraTopMachHBIH apTHIKIIBUIBIKTAPEL:

1.Kom xerimainik: Arduino MHKpOKOHTpoOIUIepiepi OIOKETTIK ACHreWae KeHIHeH KOJNTaHBUIAABI, OCBLIaWIIa
OKYIIBIIAPIBIH TOXKIpHOE jKacail aybl YIIIH KOJIANHIIbI XKaF1ainap xacaisl.

2.Maiinanany ey skeHunairi: Arduino mporpaMmachlH NaiaiaHy YIIiH HporpamMmManay cayaTbl MEH OUTIMiHIH
MUHUMAJIIBI AeHredi kaxkeT. Oxymbutap C/C++ Tingepin yipenin, onapasl Arduino KypbUIFbUIApbIHA Oarmapiama jkazy
YIIIiH KOJIIaHa alajibl.

3. Ken¢ynkuuonanasuibirsl: Arduino miargopmacsl TYpili CEHCOpiiap MEH MOJIYJIbJEPMEH KYMbIC icTeil anajpl,
SIFHU 9PTYPJTi )ko0anap bl xacayra MYMKIHIIK Oepei.

PoGoToTexHHKaHbl MeHrepy OapbIChIHAA, OKYUIBUIAP TEK HAKTHI TEXHHUKAJBIK JIaFAbUIap/bl KAIbINTACTHIPHIN KaHa
KOMMai, COHbIMEH Oipre HOHApPAJBIK MIBIFAPMAIIBIIBIKTEI, CHIHM OMJaybl, oHE HpoOyieManapisl HIenry KadieTTepiH
nmambeITanel. Arduino miatdopMachklHAa Ky3ere achIphUIATHIH JKOOalap OJapAbl MHXKCHEPINIK OUTIM MEH NpaKTHKaMEH
TaHBICTBIPAIbI, OOJIAIIAKTa MHKESHEPIIIK MaMaH/IbIKTapFa KbI3bIFYIIBUIBIKTAPBIH aPTTHIPYbI BIKTUMAJL.

EnGaceIMBI3IpIH TanICBIpMaIapsl MeH OUTiM Oepy carackHIarsl pedopManap aschlHAa MeIaror KbI3MeTKepIepIiH
HETI3Ti MaKcaThl — JKacTapIblH aKMapaTTHIK-TEXHOJOTTSUIBIK TAasPIbIFEIH apTThIpy, [T-OUTIKTUTIKTI KaNBIITACTRIPY, XKOHE
OKY YIIepiciHie MHHOBAIMSIIBIK TOCUIAEP i KoIaaHy 0oibn Tadbuiaabl. Ockiraiiima, poOOTOTEXHUKAHEI OKBITY OilliM Oepy
KYHeciHIH JaMybIHa MaHBI3[bl POJl aTKapajbl, JKacTapIblH IIBIFAPMAIIBLIBIK QJICYETiH TOJBIK allaibl JKOHE FbUIBIMU,
HMH)KEHEPJIIK OinayIeIH 6a3aChIH KalbIITACTHIPAIBL.

KinTrik ce3aep. aknapat, poOOTOTEXHHKA, TEXHOJIOT U, O1IIIM, TalIaMIbIK YAEpic.

Kanaposa B.K.!, Amanrasbl B. K.!
1"Alikhan Bokeikhan University"
'Kazaxcran, Cemeit
e-mail: bakowa_1990@mail.ru

PA3BBUTHUE POBOTOTEXHUKU HA BA3E IIVIAT®OPMbI ARDUINO HA
COBPEMEHHOM HAYYHOM YPOBHE

AHHOTALINA
PasButne poboToTexHuku Ha 0Oa3e maThopmbl Arduino SBISETCS OYEHb Ba)XKHOH OO0JIACTBIO B COBPEMEHHOM
obpa3oBaTensHOM Iporiecce. TeMITbl TeXHOIoTHIecKoro pa3BuTHa B X XI Beke, BHeIpeHNE aBTOMATH3aUH ¥ poO0OTH3anH
TpeOyroT noBbimenns IT-kBammpukanun cpenu moioaexu. O0ydeHne poOOTOTEXHUKE ITO3BOJISET yUaIIuMCs IpHoOpecTH
MIPaKTUYEeCKHe HaBBIKM ¢ momomipio smeMeHToB STEM (mayka, TexHomorms, Wmxenepusa, MaTemaTuka), pa3BHUTh
JIOTHYECKOE MBIIIJICHUE, HAYUYNThCSI KOMaHTHOH paboTe, a Tak)Ke OCBOUTh OCHOBBI IPUMEHEHHUS COBPEMEHHBIX TEXHOJIOTHH.
IIpenmymectra iatdopmsl Arduino:
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1.10CTyTHOCTB: MHKPOKOHTpOJUIEpbl Arduino HIMPOKO HCIOJb3YIOTCS Ha OIO/KETHOM YPOBHE, TEM CaMbIM
co3/1aBasi 0J1aroNpHUsITHBIE YCIOBUS ISl TOTO, YTOOBI y4alMecsl MOTJIN SKCIIEPUMEHTHPOBATD.

2.IlpocroTa HMCHONB30BaHUS: Ul UCHOJAb30BaHMs Arduino TpeOyeTcs MUHHUMAaJIbHBIH ypOBEHb IMPOTPAMMHOM
IPaMOTHOCTH M 3HaHMH. Yyamuecss MoryT uzydath C / C++ M MCIONB30BaTh UX ISl HAIMCAHUS TPOTPaMM ISl YCTPOWCTB
Arduino.

3.MHOTO(YHKIIMOHATTFHOCTG: TaTdopMa Arduino mMoxkeT paboTaTh ¢ pa3IWIHBIMH JaTYHKaMH W MOAYISIMH, TO
€CTb NO3BOJISIET CO3/1aBATh Pa3JINYHbBIC IIPOCKTHI.

B mpouecce ocBoeHUSI pOOOTOTEXHUKH ydamuecs He TOIBKO (GOPMHPYIOT creu(pHIecKie TEXHHIECKHE HaBbIKH,
HO W Pa3BUBAIOT MEXIUCLHMIUIMHAPHOE TBOPYECTBO, KPUTHUECKOE MBIIUICHHE, 1 YMEHHE pemaTtb npoOieMsl. [IpoekTsl,
peammu3yeMble Ha wiaThpopme Arduino, 3HAKOMAT HX C HHKCHEPHBIM OOpa3oBaHMEM W MPAKTUKOH, IMTOTEHIMAIHHO
YBEJINYUBAs HX HHTEPEC K MHXKECHEPHBIM CIICLIMAIBLHOCTAM B Oy IyILEeM.

B pamkax mopyuennit ['maBel rocynapctsa u pedopm B cdepe 00pa3oBaHHs OCHOBHOW LENIBIO IMEAarorHyeckKux
pabOTHHUKOB SIBJISAETCS MOBBIIIEHHE HH(POPMAIMOHHO — TEXHOJIOTHYECKOW MOATOTOBKM MojozaexH, (popmupoBanue IT-
KBaMM(pUKAIMU W UCIOJIb30BAaHHE HHHOBAIIMOHHBIX IIOJXOJOB B y4yeOHOM mpouecce. Takum oOpazom, oOydeHHe
POOOTOTEXHMKE WMIpacT BaKHYIO POJb B Pa3BUTHHM CHCTEMBI OOpa3oBaHHWs, B MOJHOW Mepe pacKpblBaeT TBOPYECKHIt
MOTEHLMA MOJIOAEKHU U (opMHUpPYeT 0a3y HAYYHOTO, NHIKCHEPHOTO MBIIILICHHSI.

KaroueBble ciioBa. nHpOpMaIHs, pOOOTOTEXHUKA, TEXHOJIOTHH, 00pa30BaHUs, aHATUTHYECKHUH MTPOIIECC.

Zhaparova B.K.!, Amangazy B. K.?
" Alikhan Bokeikhan University"
1Kazakhstan, Semey
e-mail: bakowa_1990@mail.ru

DEVELOPMENT OF ROBOTICS BASED ON THE ARDUINO PLATFORM AT THE MOD-
ERN SCIENTIFIC LEVEL

Abstract

The development of robotics based on the Arduino platform is a very important area in the modern educational
process. The pace of technological development in the 21st century, the introduction of automation and robotization require
improving IT skills among young people. Robotics training allows students to acquire practical skills using STEM elements
(science, Technology, Engineering, Mathematics), develop logical thinking, learn teamwork, and master the basics of using
modern technologies.
Advantages of the Arduino platform:

1.Accessibility: Arduino microcontrollers are widely used at the budget level, thereby creating favorable condi-
tions for students to experiment.

2.Ease of use: Minimum level of software literacy and knowledge is required to use Arduino. Students can learn
C/C++ and use them to write programs for Arduino devices.

3.Multi-functionality: The Arduino platform can work with various sensors and modules, that is, it allows you to
create various projects.
In the process of mastering robotics, students not only form specific technical skills, but also develop interdisciplinary crea-
tivity, critical thinking, and problem solving skills. Projects implemented on the Arduino platform introduce them to engi-
neering education and practice, potentially increasing their interest in engineering specialties in the future.
As part of the instructions of the Head of State and reforms in the field of education, the main goal of teaching staff is to
improve information technology training of young people, the formation of IT qualifications and the use of innovative ap-
proaches in the educational process. Thus, robotics training plays an important role in the development of the education
system, fully reveals the creative potential of young people and forms the basis of scientific and engineering thinking.

Keywords. information, robotics, technology,education, analytical processes.

Kipicne.binim oepy caJlachblHIA PEBOJIIOLIMSI DIIEMEHTTEPIH KalMail eHrizy, oy
KOJIJIaHBUIATBIH  IUQPPIBIK KBI3MET KOPCETY — aBTOMATTaHJABIPY, POOOTTAHIBIPY, KACAHIIBI
CeKUIl cananapasl JaMbITy Kepek. [T camacein WHTEIUICKT, «ayKbIMJIBI MOIMETTEpP» anamacy,
JAMBITy MOCENECIH epekile Oakpliayga ycray Tarbl 0acka MIiHIETTEp» JeN aTan KOpPCeTKEH
KEepeK J)KOHE Teprinmm OHEPKICITITIK OonateiH. bByriHTi TaHmarel MIHIET Kasipri
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FBUIBIMHBIH BIKIAJIJACKaH CajlalapblH JIaMbITY
KOHE OJIapibl 3aMaHayl MEKTeNTiH OiniM Oepy
yaepiciHe KipikTipy Oonbin Tadbuiazbsl. OcCh
Makcarta OuriMm Oepy yaepiciHae poOoT
TEXHUKACBIH OKBITY  KOJIFa aJIbIHY 1.
OxymbuTapAbIH, pOOOT TEXHUKACHI CallaChIHJA
olTimM MEH JKYMBICTBIH TOKIPUOECITIK
JaFAbuUIapblH  MEHrepyl  Kasipri — 3amaH
aJlaMbIHBIH JKaJIbl aKMapaTThIK MOJIEHUETIHIH
Kypamjac AJIEMEHTI, FBUTBIMU
WMHHOBAIUSIIaP/bI, MaTeMaTUKAJIbIK
MOJIeTBACY Al AaMbITyFa OarbiTTanran STEM —
AJIEMEHTTEP 1 (FBUTBIM) KaMTy,
SAFHU ~ WHKEHEPITIK-TeXHUKAJIBIK —MICOepITiKTI
OJIaH Opi JKETUIAIPY/IiH HEeri31 OOJbIN TaObLIaabI
[1].

Herisri 00J1iM. EnGaceIMbI3161H
Konpmayern kompmait oteipein, [T camaceiH
JaMBITy OSKOJBIHAAQ TeJaror KbI3METKepiep
TaOBICTHI KYMBICTap aTKapy/ja.
XXI racwIpaarbl TaOBICTHI aIaMHBIH O171iMI MEH
ickepuirinig imiageri [T-OUTKTUTIK, Kap>KbUTBIK

cayaTThUIBIKTHI KaJIBIITACTBIPY MIHJETI
Koibutya [2].
Ma3MyH/IbIK aCIIeKT: poboTt

TEXHUKAChlH OKBITY OapbIChIHAa MYyFaiaime
«Uupopmaruka», «Pusuka», «MaremaTHKa»
CUSIKTBI HETI3r1 TMoHAep OOWBIHINA MOHAPAIIBIK
OaliIaHBICTBI THIMJII ICKE achlpy MYMKIHZIr1
naiiga Gonaabl. PoOOT TeXHMKAachl KypChIHBIH
Ouosiorusi MeH IoHapalblK OalIaHbICHIH 1A
eckepmeyre Oonmaiasl. Tipi  ar3anapiabiq
CEHCOPJIBIK JKOHE KO3FallblC (PYHKUHUSIAPBIHBIH
OMOJIOTHSUIBIK TETIKTEPl POOOTTHIH CEHCOPJIBIK
KOHE KO3FAJBIC JKYHeNepiHiH MpOTOTHUIITEPI
Oonmpim  TaObUIaABl.  IC-OpeKeTTIK  acmeKT:
KapaThUTBICTAHY FHUIBIMBI LIUKIIIHIH MOHJEpPiHE
TOH  IC-9peKeT  TypJiepiH  MEHIepyMeH
OaliaHpICTBI: KYHeni Kajaranmay, OoJpkKam
YChIHY, JepeKTepAl OoipKay, >KHHAY JKOHE
TYCiHIKTeMe Oepy, aJIbIlHFaH HOTHXKeEJIepai
Tajjaay KoHe IIeHIMAEPIl TYKbIPbIMIAY KOHE
T.0. P0oOOT TexHUKachlHa OKBITY Ke3iHJETi
KETEKII oIC OKylIbulap Oenrim Oip yaksIT
Oeirinae JKEKe, KYNTACHIII, TOIIICH
OPBIHAANTBIH  OKYIIBUIAPABIH ~ O31HIIK  1iC-
opekeTTepiHe OarbITTalIFaH Hcoba 20ici OOIBIT
TaObuTazpl. TyJIFaHBIH JaMybl YIIIH MakKcaT KOs
Oimyre HET3AENTeH MIBIFAPMAIIBUIBIK  iC-
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opekeTrTik Tociin. TopOmenik acmekTtici poOoT
TEXHUKACBIH  OKBITY  OKYIIBIHBIH  JKEKE
TYJIFAChIH QJNICYMETTEHIIpYyTe CEeNTITiH
TUTI3€/1,0KyIIbIFA 63 KYypAacTapbIMEH JKOHE
NEearorTepMeH KeKe TYJIFa PETiHle KapbIM-
KaTbhIHAC jKacayFa MYMKIHJIK Oepeni. bananbein
KEHICTIKTIK oitay, JIOTUKAJIBIK,
KOHCTPYKTOPJIBIK ~ JAaFAbUIapAbl  JaMBIAJIBL,
MaTeMaTuKaaa koHe (Pu3MKaja ajaraH OUTIMIH
TOXKiIpuOeae KOJNJAaHy YIIiH OKUJbI, KOMaH/a1a
KYMBIC 1CTEY apKbUIbl KaTelepli Tajjaayra,
OipaeHeHi oinan Tadyra yipeneni [3].

3eprrey dicrepi. JlaMBbITyIIBI
acreKTici  OKymbuiap  poOOT  KypacTbipa
OTBIPHITI, 031H1H ABTOMATTaHbIPBIIFaH
KYPBUIFBUIAPBIH KYPaJIbl, OJAp bl Kaaraiai bl
JKOHE  OKCHEPUMEHT JKYprizemi, MOMACIIIH
MPAKTUKAIBIK KOJIJIAHBUTYBIH 13/1€H/Ti, FRUIBIMU
OarbpITTaFrbl HHXEHEPIIK MaMaH/IbIKThIH
ipretachlH  KaubimTacTeipanpl.  OKymIbLIap
HaKThl MakcaT KOIOFa JKOHE  eMmipjeri
npoOJieManapsl memyre yiupesemi [4].

Ochl TaHJa MWIBIFBIN JKAaTKaH KOJJaHy
YIIiH aca TepeH OuTlMHIH Hemece Kol
Kapa)kaTThl Tajarn eTHEeHTIH
MUKpPOKOHTpOJUIEpep/l Nailanany eTe THIM/1
nopexere kerTi. OcbIFaH MbIcal peETiHAE
UTAIbSHIBIK OHTIPYIIIEPAIH ApnyuHo
MUKPOKOHTPOJUIEPIH JKaTKbI3yFa OOIabl.
ApIyMHO IKOHE OHBIH THUINTEPIHJE JalbIH
AMEKTPOHABI  OJOK JKoHe OarmapiaMalbIK
KaMTaMachl3 €TIIl TYpaTbIH XHUBIHTBIKTap Oap.
MyHarbl SJ€KTPOHIBIK OJIOK — OHBIH KYMBICHI
YIIIH ~ KaKeT  MHUKPOKOHTPOJUIED  KOHE
JIEMEHTTEP/IIH €H a3 JKUBIHTBIFBI 0ap Ti30ek
takra. 11 MoHICcIHE ApyHHO OJI0THI Ka3ipri
KOMIBIOTED aHANBIK TAKTACBIHBIH aHAJIOTHI
0oseI TaObuTaABL. O CBIPTKBI KYPBUIFBLIAPFa
apHaJFaH KOCKBITITAP/IbI, COHJai-aK
KOMITBIOTEPTe KOCBUTY YIIIiH KOCKBIIIBI 0ap, COJI
apKbUJIbIl MUKPOKOHTPOJUIEpAl Oarmapiamanay
Ky3ere acelppuiafgbl.  Atmel ¢dupMackHBIH
ATmega MUKPOKOHTPOJUIEPIH NaiiianaHyIbIH
eH TUIM1 KaFbl OaFjapiaManay YUIiH apHaibl

IporpamMmarop KOJIJaHBUIMAN b, Kana
ANEKTPOHABl KYPBUIFBIHBI jkKacay YIIiH Oap
OonFaHbl  ApAYMHO  TaKTachl, KaOeNbIiK

OaillaHbIC XKoHE KOMIIbIOTEp 00JIca JKEeTKUTIKTI.
XKobGanbig eKiHII1 Oeutiri 6ackapy
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OarmapiamMaliapelH ~ JKacay YIIIH — ApIyHHO
Oarmapiamachkl OOJIBIT TAOBLIATBL.
3eprrey HoTHKeJepi. barnmapnamanay

timi  apamac C/C++ TinmgepiH —anmacTeIpa
alaTelH  KapamaielM  Tuiaepai  OipikTipe
angapl. CoHIBIKTaH ApAyHMHO TaKTacbIMEH

KYMBIC JKacay ymiH Oap Oonransl C/C++
TUIEPiHIH HeTi3/epiH Oty KakeT. ApIaynHOFa
apHaJbIl OP-TYpil KYpPbUIFBLJIAPMEH KYMBIC
kKacall aly YIIIH  KOATapAaH  TYpPAaThiH
KOITEeTeH KiTalmxaHajap >KacajabIHIbI [5].
XKyiieniq mpoToTUNITEpPiH TaHIAY

ApayuHo TaKTaChIHBIH Keneci
HYCKaJIaphl HET13r1 YTLIepi OOJBIN TaObLIa b

1. Duee. — 32 ourtrik ARM
MHUKPOIPOIIECCOPIIBIK, Cortex-M3 ARM
Heriznenred 6ackapma SAM3UA4E;

2. Leonardo — ATmega32U4
TaKTaChIH/IaFbl MUKPOKOHTPOJLIIED;

3. Uno — 0a3aybIK ApnayuHo

1aTopMachkiHAAFEl €H TaHbIMaJl HYCKACHI,
4. Duemilanove — ATmegal 68 Hemece
ATmega328 TakTachlHIaFbl MUKPOKOHTPOJLIEP;

5. Diecimila — 0a3anslk ApayHHO
wiardopmaceinaarsl USB HycKach!;

6. Nano — &BIKmam opi  BIHFAHIIBI
miargdopma, OpHaJIacy peTinze
an1aIaHbUIa bl. Nano KOCBUIFaH
KOMIIbIOTEPTe Ka0enb USB Mini-B
nalJaTaHbIIa b,

7. Mega ADK — USB-xoct yuin

KoinayeiMeH Mega 2560 keHeci uHTepdeiic
HycKackl apkacelHZa Android Ttenedonaaps

MeH wuHTepdeiic USB OGap Oacka na
KYPBUIFBUIAPFa;

8. Mega2560 — ATmega2560
naiiiananelll  MUKPOKOHTPOJUIEp  HETi3iHze

O0ackapma USB-mopThiHa CEpUSIIBIK KOCHLTY
yuria ATMega8U?2 yun KonAaHbUIA b,

9. Mega — ATmegal280
MHUKPOKOHTPOJUIEP HeTi31H]1e Mega
CEPHUSCHIH/IaFbI HYCKACHI;

10. Arduino BT — chiMchI3 OaiiaHbIC

KoHe  Oarmapiamanay  ymiH — Bluetooth
Moy IiH/er miardopma;

11. LilyPad — TackIMalIIayFa
apHaJFaH mwiardopma, MaTara Tirin

nanananyra 0oJasl;
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12. Fio — ceMcBI3  1utaThopma
KOCBIMINIANAp YIIH a3ipyieHreH. Fio pamauocs
O6ap XBee, canpiHFaH Ti30ek 3apsaray LiPo
Oarapesiiap MEH KOCKBIIIBI 0ap KOHHEKTOPBI;

13. Mini — ApayMHOHBIH €H Kirni
1aThopMachl;

14. Pro — o03bIK naijanaHynibuiapra
apHaiFaH 1iaTdhopMa JKOHE YIIKEH K0OAChIHBIH
Oip Oeuriri;

15. Pro Munau — TemeH Oarara KeleTiH
TOKIpUOEN  MmaijanaHymbUIapFa  apHaJIFaH
mwiarpopma, Pro CHAKTBI a3 JKOHE Kell

(hyHKIIMOHAIIBIK TUIaT(GOPMACHI.

Herisri epeskenep.Arduino Pro
Mini. Arduino Pro Mini MHKPOKOHTpOJLIEP]
ATmegal 68 Herizaenrex.

Arduino Pro Mini 1 cyperre KepceTiareHaeu
XKeTki3inyl mymKkiH kabenp FTDI Hemece Takra
apKbulbl KOoHBepTep Hemece 3,3 B Hemece 5
OakpUIaHATHIH KyaT Ke3iHe (Kapad miatdopma
tepmuHal VCC apkpulbl MOJEIb), HeEMece
PETTeNIMENTIH KO3/IeH apKbUIbI IBIFEIC RAW.
Kyat tepMunangapsi:

RAW — Oy perrenMmeiTiH KepHey
KOCBUTY YIIIiH;

VCC — perrenerin 3,3 B Hemece 5
KOCBUTY YIIIiH;

GND — xep TepMuHANIAPHI.

Arduino Duemilanove. Arduino
Duemilanove ATmegal 68 nemece ATmega328
MHUKPOKOHTPOJUIEPiHIH OipiHe Herizaeneni. 2-
mi  cyperte  KepceruireHjaed  Arduino
Duemilanove TakracblHAa 6 aHaJOITHIK KOHE

10 cangplk Kipictep Oap. 2-m11  KecTene
KOpCETUITeHICH Arduino Duemilanove
TakTachlHIa Atmega 168 MHUKpPOKOHTpoJLIepl
OpHATBUIFaH.

Arduino Nano. Nano  mnardopmacser

ATmega328 nemece ATmegal68 (Arduino
Nano 2.X) MHKPOKOTpOJUIEpiHAE KYpBUIFaH.
YikeH eMmec KeJemJli *oHE J1abopaTOpUsIIBbIK
KyMmbIcTapra maiaanasiiaasl. Arduino Nano
cismin USB  Mini-B  apkeiiel  HeMmece
perrenmenTin 6-20 V (tepmunan 30) Hemece
pertenetin 5 V (PIN xoasl 27), CBIPTKBI Kyat
KO31HeH KyaT ayiajpl. ABTOMAaTThl TYpl€ €H
KOFapFbl KepHEY KO31H TaHIal bl [6].
Arduino  LilyPad. Arduino
1aThopMachl KHIM Oeuiri

LilyPad
peTiHzae
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nmaianaHbUTybl  YIOIH ~ KacaJiFaH. byn
OpHATBUIFAH DJJIEKTPMEH XKaOIBIKTAy, NaTUHK
KOHE JKETeK CBIMBIH Oipre wmarara TIiryre

0omabl. [Mnardopmara ATmegal 68V
MUKPOKOHTPOJUIEP1 CAJIbIHFaH.

Kazipri Tapma KypbUIFBl ©HJICYIe HeMece
ecernTeyre apHaJIFaH KONTEreH

MHUKPOKOHTPOJUIEpIIEp MeH Iuatdopmainap Oap.
Parallax Basic Stamp, Netmedia’s BX-24,
Phidgets, MIT’s Handyboard >xoHe Tarbl
Oackanapsl ApAyuHO IUIaTopmachbiHa YKcac
(YHKITMOHATIBIKTHI YCBHIHA/IBI. Ocpr
KYPBUIFbUIAPIbIH OapIbIFbI JEpIIiK
Oarmapiamainay, akmaparThl OIpIKTIpy KoHE
KapamaiplM  Taijalanyra  Oepiminm  OTBIp.
ApnywHO, ©3 Ke3€riHae, MHUKPOKOHTPOJLIEP
KYMBIC MPOIIECiH JKEeHIIAeTend, Oipak
MYFalliMAEp, CTYACHTTEp JKOHE OyecKouIap
yiriH  6acka Ja KypbUIFbLIApAaH OipHele
apTHIKIIBUIBIKTApEl  0ap: TemeH KyHBI —
ApayuHo TakTanapbl 6acka ruardopmanapMeH
calmpICTBIpFaHAa  Oipmama  ap3aH  OOJIBII
TaObuTafbl.  ApIyWHO  MOXYJIbIHIH  ap3aH
HYCKAachl KOJIMEH  JKHHAQJIFaHbI, al Keuoip
JTaibIH MOAYJbAEpAiH KyHbl $ 50 kem TimTi.
Kpocc-mnardopmacst — ApnyuHo
OarmgapiaMalnblK KamMTaMachi3AaHabIpburysl OS
Windows, Macintosh OSX xome Linux
acThlHAa KyMbIC ictel amanmel.  Keiibip
MUKpoKoHTpoJuiepiept faHa Windows OXK-
ciMeH mekreneni. KapanaiibiM »oHe TYCIHIKTI
Oarnapiamanay opTachl — ApnyuHo
OargapiaManblK KaMTaMachl3 €TUTyl OacTayIibl
YIIIH KOJaWiabl JKoHE ToxipuOeni Oobin
Tabbutafpl. ApayuHo Oarjapiamainay YIIiH
CTYIEHTTEpPre OChl OpTaja >XYMbIC ICTEHTIH
ApaynHOMEH e©Te OHall TaHbIca anajbl,
MyFajgiMjep YIIIH J€ ©Te bIHFaliabsl 9pi
KapanaiibiM. KeHeWTy >koHe amiblK OacTamkbl
Oarmapmamanblk  KaMTamacbls ety — —
OarmapiaManblK  KamMTamachli3 eTy ApIyuHO
ToxipuOeni naiganaHylmpliap —YIIIH Q7€
Kaii/la TOJBIKTBIPBUTYBI MYMKIH KYpaJlbl pETiH/AC
Koa keTiMal. Tin kitanxananap C ++ apKbUibl
TOJIBIKTBIPBUTYBl MYMKIH. TEeXHHMKaJBIK €HTi3yl
TYCIHIKTI KeneTiH mainananymbeuiap C  ++
uerizgenred AVR C Tininae 6apyra MyMKIHIT
O0ap. Twuicinme, on ApayuHoda KOpIIaraH
optansl Kopray AVR-C GarmapiaMackl KOABIH
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KOCyFa 0oJ1aabl. ATMEGA168
MukpokoHtpoiuiep ATMega8 sxone Arduino
Herizi OoibI TaObUIa Bl — KEHEUTY JKOHE
amrbIK Ti30ek quarpammanap yuria Hardware.

Cxema MOAYJIBIEP TOXKIpuOE
WHXEHepIep OJIapIbI KCHEUTY KOHE
TOJIBIKTBIPA, MOJIYJIBACP 63 HYCKaIapbIH Kacai
anmanel, srun Jmnensus Creative Commons Kot
JKETIMJII OoJbIn TaObuTambl. TinTi KapamaibiM
NMaiaNaHymbiap KYMBICBIHBIH —aKlla MEH
TYCIHITIH caKTay VIIiH TYI TYJIFaHbI d3ipJeyre
oomazsl [7].

Arduino IDE nporpammanay opraceiHaa
KOHTPOJUIEp KYMBIC aTKapy YIIH OCBHI
KOHTpoJuepae bootloader yka3pLabIm(KYHBLIBII)
Typybl THic.ArduinoTakraiapbl —CaTbUIFaHIa
OHBIH immHae bootloader »a3puIbIn (KYHBLIBII)
JanbIH TYpaasl [8].

Arduino — na mporpammanay Tini

6ompmn Cu Tini KaOburganrad. ©Op — Typii
KYPBUIFBLIAP YLIiH ’Ka3blUTFaH
POTrPaMMaHBICKITY Jer aTaupl.
[lporpammanblKk  OpTaHbl — iCKe  KOCKaHJa

9KpaHja MaHelNb naiiaa 0omambl.
KopbIThIHABL. MYMKIHIIKTEP1

HIEKTEeY i azlaMIap/IbIH KYKBIKTapBbIH
KaMTaMachl3 €Ty JKOHE eMip Cypy camachlH
xkakcapty  ymiH  Kasakcranga — Oipkarap
MaHbI3[Ibl  3aHAap KaObUIJAHBII  OTHIPAJBbI.
Kazipri Tamma wHerisri wocenme Oyn  —
MYTeJIeKTiKKe yIIbIparaH azlaMIap/bIH
KAyl[CI3AITIH apTThIPY JKOHE eIMI3Jeri »KoJ-
KOJIIK amnaTTapblHbIH CaHbIH a3alTy ©3eKTi
Macenenepain  Oipi.  OcbiFaH  OalIaHBICTHI
3aMaHayd  TEXHOJIOTHsUIapJbl  MaijanaHa
OTBIPBII, MYMKIHJII IIEKTEYNl aJaMaapAblH
KO3FaJIbIC KAyiNCI3AIriH annapaTThIK-ecenTey

maaTtdopMackl  HETi3IHIAE KamMTaMachl3 €Ty
KOFaMJIaFbl ~ MaHBI3/bI  Mocenenepaiy  Oipi
Ooseinr  TaObuIamel.  KeHicTikTe  IBIOBICTBIK

HABUTATOP/bIH KOMETiMeH OaFbITThl KO3Faly
Kepy KaOileTi TeMeH aJamjap YIIH >KaHa
MYMKIHJIKTep Tyablpaabl. OJ aJaMHbBIH acipece
YIKEeH Kajajapia ©31H CeHIMII opi Kayimcis
ce3iHyiHe MYMKIHJIK Oepeni [9].

Auaiina, KOFapblla aTaJIfaH JKaKCapTy
MYMKIHJIIKTEpiHE KapaMmacTaH, 3epTTey
MaKcaTTapblHA KOJI )KeTK1311a1. POOOTTEI
KYpBUIFBUIAP/IBI K00asay >koHe Oarnapiamanay
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canachlHIarel Oenrimi Oip OuTiM KOpbIHA ue
0oy1a OTBIPBIT, COHBIMEH KaTap ajaM eMipiHiH

KYPBUIFBIIAPIBI  3€pIENiey JKOHE IpaKTHKaga
KOJIJJaHy KOHIHIET] KYMBIC KaJFaCThIPbUIATHIH

op TYpai cayajiapbIHIa KOJIJaHOAITbI 6omazs [10].
MoceJieNiep/li  IIeme  OTBIPBIN,  aJamFa
KYHJIETTIKTI emipje JKOHE eHIIpicTe

KOMEKTECETIH op  TYpil  KYpbUIFbUIAP.BI
&Kacayra OousiaZibl A€l KOPBITBIH/ABI JKacayra
6omnazpl. Jlambiran KYPBUIFbI KaObIK
OCIMAIKTEepAl Je, MaKpUIIapAbl Ja ecipymi
xeHinaereni.PoboTranabIpeIIFaH
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WCKYCCTBEHHBI MHTEJUIEKT KAK DJJEMEHT IIH®POBOI'O OBIIEHUA

AHHOTAUMSA

CeronHst CyIHOCTb U(POBOTO MpaBa CBOJMUTCS K PErYJIMPOBAHUIO HOBOTO IU(POBOrO TUIMA CTAPBIX OTHOLICHHH.
B 3TOM ciiy4yae noHsATHE UCKYCCTBEHHOTO MHTEIUIEKTA CIIEYeT CUMTATh HHHOBALIMOHHBIM ITOHSATHEM, a €T'0 PEryJMpOBaHHe
OCYIIECTBIISICTCS TOJIBKO Ha HaYanbHON cTaguu. [lockonbKy mporecc 00ydeHus! HICKyCCTBEHHOMY MHTEJUIEKTY Iepenien Ha
YPOBEHb CaMOOOyuYeHHUs, KJIACCUYECKUH TOAXOA K ONpeJeNieHn0 CcyObekTa IU(POBBIX OTHOIICHUH Ka)eTcs
JIMCKYyCCHOHHBIM. TakuM 00pa3oM, BONPOC Tepeadn HCKYCCTBEHHOTO MHTEIUICKTA IOPHINYECKOMY JIMIY CTAHET OJHUM H3
pemaronx B Omwkaiimme paecstwieTHs. CTpeMHTENbHOE pa3BUTHE W TPUMEHEHHE HOBBIX TEXHOJIOTHH Tpedyer
TIIATEIBHOTO PETYJMPOBAHMS €0, NMPEXIE BCEro, B BONPOCAX OTBETCTBEHHOCTH. AHAIM3 Pa3BHTHS WH(POPMAIMOHHBIX
TEXHOJIOTHH B 00JIaCTH MCKYCCTBEHHOTO MHTEIUIEKTa, IIPEICTABICHHBIM B HACTOSIIEH padoTe, O3BOISIET CAENATh BBIBOJ O
TOM, YTO PeaJIbHOE NIPABOBOE PETYINPOBAHUE SIBISIETCSI HEOOXOUMBIM YCIIOBHEM Pa3BUTHUS OTHOLICHHUH C HCIIOIb30BaHUEM
HCKYCCTBEHHOT'O MHTEJUICKTA. DBOIIONHMS MU(GPOBBIX TEXHOIOTHH, X criennuKa U MUPOKOe MPUMEHEHHE BO BeeX chepax
’KHM3HU OOIIECTBA.

KaioueBble cjioBa: MCKYCCTBEHHBI HMHTE/UICKT, MAaIlMHHOE OOy4YeHHE, aIrOPUTM, JJIEKTPOHHOE JIMIO, poOoT,
CcyOBeKT HU(POBBIX TPABOOTHOLICHUH, IN(PPOBOE MPaBo, HN(PPOBBIE OTHOIIECHHS, TPABO U MH(POPMAIIMOHHBIE TEXHOJIOTUU

. M. 1yOuHKuH
T. ®. 'opbaues aTeiHaFrbl Ky30acc MEMIIEKETTIK TEXHUKAIBIK YHUBEPCUTET1
Peceii, Kemepoo
e-mail: ddm.tm@kuzstu.ru

KACAHABI THTEJUIEKT MU®PJIBIK KATBIHACTBIH 3JIEMEHTI PETIHJE

AHaaTna

Byriari taHma mUQPIBRIK KYKBIKTEIH MOHI €CKi KaThIHACTApABIH JKaHa HUQPIBIK TYPIH perreyre Kenmemi. by
JKaraana KacaHIbl MHTEJUICKT TYCIHITT MHHOBAIMSJIBIK YFBIM STl CAHAIYBI KEPEK JKOHE OHBIH PETTeNyl TeK 0acTamksl
caThiChIH/Ia FaHa JKy3ere acajbl. JKacaH/Jbl MHTEIUIEKTTI OKBITY IpOILECi ©31H-031 OKBITY JeHreiiHe KOIIKEHIIKTEH,
IUQPIBIK KaThIHACTAP CYOBEKTICIH aHBIKTAyFa KIIACCHKANIBIK Ko3Kapac mikipranac 00sbin kepineai. COHbIMEH, JKaCaHIbI
MHTEJUICKTTI 3aHJbl TyJFara Oepy Macelieci ajjarbl OHXBUIABIKTA INEIyln Macenenepain Oipi Oomagsl. JKana
TEXHOJIOTUSUIAPIBIH KAPKBIHIBI AaMybl MEH KOJJAHBUTYBl OHBI, €H aJJBIMCH, XayalKepUIUIIK MOCEICNIEPIHAC MYKHUSIT
perreyni tamam etemi. OCbl KYMBICTAa YCHIHBUIFAH JKacaHIbl WHTEIUIEKT CANACBIHIAFBI aKMapPATTHIK TEXHOJOTHSIAPIBIH
JMAMYBIH TalJay HaKThl KYKBIKTBIK PETTEY *KacaHAbl MHTEIUICKTTI KOJIaHA OTHIPHIN, KATHIHACTAP/AbI JAMBITYIBIH KaXKETTi
IapThl OOJIBIN TAOBUIALBI JIETCH KOPBITBIHIBI JKacayFa MYMKIHIIK Oepeni. LIUQpibIK TEXHOMOTHSIAPIBIH 3BOIOIHSCEHL,
OJIAPJIBIH EPEKIIEIITi )KOHEe KOFaM eMipiHiH OapibIK canaiapblHIa KCHIHEH KOJJAHBLTYBI 3aHIa HHHOBAILIUSHBI KAXET €TEe/i.
OCBI TEXHUKAIBIK TY)XKBIPBIMIAMAHBIH TCOPHUSIIBIK KOHE KYKBIKTBIK HETi3epiH d3ipiiey, agaM MEH a3aMaTThIH KYKBIKTaphl
MeH OOCTaHIBIKTapbIH, aIaMHBIH, KOFAMHBIH XOHE MEMIICKETTIH KOFAMIIBIK JKOHE JKEKe MYIJICNIEpiH KOPFay MaKCaThIHIA
Hudpasik anroputMaepAi KYKBIKTHIK HOpMaTapFa Kemlipy KaKeT CUSKTHL.

Tyiiin ce3mep: »acaHIbl MHTEJJICKT, MAIIWHAIBIK OKBITY, AJTOPHUTM, 3JCKTPOHIBIK TYJIFa, POOOT, HUDPIIBIK
KYKBIKTBIK KaThIHACTAp CyOBEKTiCI, U(PIIBIK KYKBIK, IIM(PIIBIK KATHIHAC, KYKBIK )KOHE aKITAPATTHIK TEXHOJIOTHSIIAD
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ARTIFICIAL INTELLIGENCE AS AN ELEMENT OF DIGITAL COMMUNICATION

Annotation.Today, the essence of digital law is reduced to regulating a new digital type of old relationships. In this
case, the concept of artificial intelligence should be considered an innovative concept, and its regulation is carried out only
at the initial stage. Since the process of learning artificial intelligence has moved to the level of self-learning, the classical
approach to defining the subject of digital relations seems debatable. Thus, the issue of transferring artificial intelligence to
a legal entity will become one of the decisive issues in the coming decades. The rapid development and application of new
technologies requires careful regulation, primarily in matters of responsibility. The analysis of the development of infor-
mation technologies in the field of artificial intelligence, presented in this paper, allows us to conclude that real legal regula-
tion is a necessary condition for the development of relations using artificial intelligence. The evolution of digital technolo-

gies, their specifics and benefits

Keywords: artificial intelligence, machine learning, algorithm, electronic person, robot, subject of digital legal re-
lations, digital law, digital relations, law and information technology

BBenenue. Ceifuac  BO3MOXKHOCTHU
UCKYCCTBEHHOIO  HUHTEJJIEKTa B pasbl
MPEBOCXOJIAT  4elnoBeYeckuid  pasym. OHu
OBICTPO 00pabaThIBatOT uHdopmarmto,

MepeAaroT JIaHHbIE U BBHIMOJIHSIOT TBOPYECKHE
¢byukiuu. MM ucnonb3yloT B MapKeTHHTE,

OaHKOBCKOM cdepe, MEIUIIHHE,
pOGOTOCTPOEHUH " MIPOMBIIIJIEHHOCTH.
HckyccTBeHHBIN HWHTEJIEKT - Habop

WHCTPYMEHTOB JJsl TMONydeHus uHpopmanuu,
JTAHHBIX, ONTUMHU3AIUHN CIOXKHBIX MPOIECCOB U
BBISIBIICHUSI 3aKOHOMEPHOCTEH B  CHUCTEME.
NHTennexkT-3To o4YeHb OOMMPHOE TOHSTHE,
KOTOpO€ OOBIYHO OTHOCHTCS K YMCTBEHHBIM
CHOCOOHOCTSIM  yenoBeka.  VcKkyccTBeHHbIN
WHTEJJIEKT OOBIYHO TPAKTyeTCsl KaK CBOMCTBO
aBTOMATHYECKUX CHCTEM BOCIIPUHUMATD
GYHKIIMM ~ WHAUBUAYAIBHOTO  HMHTEJIEKTa
YeJIOBEKa, BHIOMPATh M TPUHUMATH TMPOCTHIC
pelieHus: Ha OCHOBE pallMOHAIBHOTO aHalu3a
paHee TIOJIYYEHHOTO OIBITAa MW  BHENTHUX
Bo3AelcTBUN. MHTEUIEKT-2TO  CIIOCOOHOCTD
MO3Ta pemniaTh 3a/1a4u, MpuoopeTas, 3aroMHuHas
W LEeJCHANpaBICHHO W3MEHsAS 3HAHUSA B
mporecce  OOydeHHsT  4yepe3  OMBIT U
aNanTupysacb K  pPa3lIdYHBIM  CUTYaIllHsIM.
IlonaTne 3HAHWA OTHOCUTCH HE TOIBKO K
uH(pOpMaIUK, TOCTYMAaIEel B MO3r dYepes
OpraHbl 4yBCTB. JTOT TUIl 00pa3oBaHUs OYEHb
BaXKEH, HO HEIOCTaTOYCH TS
WHTEJUICKTyaIbHOU  NIeATeTbHOCTH. OOBEKTHI
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OKpYyXarollleil  Hac  CcpeAabl HE  TOJBKO
BO3JICUCTBYIOT Ha OpraHbl 4YyBCTB, HO U
o0janaoT CBOMCTBOM HAaXOIUThCA JApPyr C
JpYyroM B  OINpPEACICHHBIX  OTHOLICHUSX.
OueBuaHO, 4TO TUTSt OCYIIECTBJICHUS
WHTEJUIEKTYJIbHON NEeATEIbHOCTH B
OKpYXKalolllel cpefe CUcTemMa 3HAaHWM JOJKHA
MMETb  MOJENb JTOro Mupa. B aron
WHQOPMAIIMOHHOM  MOJENM  OKPY’KaIoIIEeH
Cpensl pealbHble OOBEKThI, WX CBOWCTBA U
OTHOIIIEHUS  MEXJIy HHUMH HE  TOJBKO
BU3YAJIM3UPYIOTCS M 3alIOMUHAIOTCS, HO U, KaK
OTMEYaeTCsl B 3TOM OIPEEICHUN HHTEIJIEKTA,
MOTYT OBITh HEMOCPEACTBEHHO MpeoOpa3oBaHbI
B pasym. Kpome TOro, oH MOXKeT
UHTETPUPOBATHCS B Ipolecc (OpMUPOBAHUS
MO/IETIY BHEIIHEN CPEIBI.

OcHoBHast 4acThb. OcHoBHbIE
KOHLENIMN  MCKYCCTBEHHOTO  MHTEJUIEKTa
ANTOpUTM  TpelCcTaBiIseT  CcOOOM  4YeTkoe

YKa3zaHW€ Ha BBIIIOJIHCHHUEC CHUCTEMBI onepauI/If/i
B ONPE/ICTICHHOM IOPSIKE JJIS PELIeHUs 000t
3ala4yd M3 OIpeNeleHHOro Kkiacca (Habopa)
3agad. [louck anropuTMoB-eCTeCTBEHHas Lelb
YCJIOBCKA IIpHU PCUHICHUHN Pa3JIUYHBIX KJIACCOB
3agad. Ilomck anroputma ajii 3THUX THUIIOB

3aa4 CBsA3aH C TOHKHMU HW CJIIOXXKHBIMU
paccy X JIeHUSIMH,  TpeOYIOIIUMU  OONBIION
M300peTaTEIHhHOCTH " BBICOKOM

kBaniukaru. OOBIYHO CUUTACTCS, YTO TAKOE
neiictBue TpedyeT yuyacTUs YeIOBEYECKOIro
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MHTEJUIEKTA. 3aladyd, CBS3aHHBIC C IOMCKOM
aJIropuT™Ma pelieHus KJjlacca 3a1a4
ONIPEAEICHHOrO0  THIIA, MBIl  Ha3bIBacM
uHTeIeKTyanbHbIiMU. Koraa neno noxonut no
po0JeM, aIropuTMbl PEUIEHUs KOTOPBIX YXKe
CYLIECTBYIOT, KaK OTMEYalOT CHELUAINUCTHl B
00JIaCTH HCKYCCTBEHHOI'O HMHTEJIEKTa, UM HE
HY’)KHO IIPUIMCBIBaTh TAaKUE ABAaHTIOPHBIE
KavecTBa, Kak "HHTEJUIEKTyaJbHbIC" .
JIENCTBUTENIBHO, KaK TOJBKO TaKOW aJITOPUTM
Oyner HalJICH, mpouecc peleHus
COOTBETCTBYIOIIUX 3a/1a4 Oy/JeT TaKuM, 4TOOBI
€ro0  MOI TOYHO  BBIIOJIHUTH  YEIIOBEK,
BBIUHCIIUTENbHAS MalllMHA WK poboT.Yenosek,
pewatomuii  mpoGieMy,  JIOJDKEH — yMETb
BBIIIOJIHATh TOJBKO IPOCTHIE OIEpaluu, B
KOTOpbIX (OpPMHpYETCsl TMpoLecc, a TaKxke
PYKOBOJCTBOBATHCS MIPETI0KEHHBIM
QJITOPUTMOM IE€IaHTUYHO U aKKyparHo. Takoi
YeJIOBEK B TAaKUX CIydasX MOXKET YCIEUIHO
peluTh 100y MpodiieMy paccMaTpUBaeMoro
TUIA, JEUCTBYsS TOJIbKO Ha MamuHe. [loatomy
KaXeTcs  €CTECTBEHHbIM  yOpaThb  KJacc
MHTEJJIEKTyaJIbHbIX 33Ja4 €O CTaHAApTHBIMU
MeToJaMu uX ycrpaHeHus. [Ipumepamu Takux
3alad MOTYT OBITh YHCTO BBIUYHCIUTEIbHBIE
3aJ1a4u: pelleHne  CUCTEM  JIMHEWHBIX
anreOpanvyeckux  ypaBHEHMM,  YHUCJIEHHas
uHTerpauus 1udpdepeHIaabHbIX YPaBHEHUN U
Ap. OIS pelleHMs] TaKuX 3aJad CYLIECTBYIOT
CTaHJApPTHBIE AJITOPUTMBI, IPEACTABISAIOLINE
co0oil  ompeAeNneHHyl0 MOCIeA0BaTENbHOCTh
IIPOCTBIX X-ONEpalnid, KOTOPbIE MOXHO JIETKO
peain3oBath B  BUAE NpPOrpamMMbl  JUIs
BBIUHMCIUTENBHON MamuHbl. Hamportus, s
IIMPOKOTO Kjlacca WHTEIJIEKTyallbHbIX 3aj1ad,
TAaKUX Kak paclo3HaBaHHe 00pa3oB, Urpa B
1axMaThl, J0Ka3aTeabCcTBO TeopeM M T. A. C
Apyroil  CTOpPOHBI, (OPMAIBHO  pa3leIUTh
MpoLecC TOUCKAa pEeHIeHHs] Ha OT/AeNbHbIE
IIPOCTBIE IIAr¥ OYEHb CIIOXKHO, JAXKE €CIU CamMo
UX pelIeHHe He SBISETCS CII0XKHBIM. Takum
00pa3oM, MBI MOKEM MOBTOPUTH ONpEICTICHHE

MHTEIJJIEKTa KaK YHUBEPCAILHOTO
CyNepajiropuT™Ma,  CIIOCOOHOTO  cO37aBaThb
QITOPUTMBl PELIEHUS ONpPENEICHHBIX 3ajad.

Eme oaHO UHTEpECHOE 3aMedyaHue 37€eCh
3aKJII0YaeTcsi B TOM, YTO, OCHOBBIBAsCh Ha
HaIIUX OIIpEACIECHUX, npodeccust
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MpOTpaMMHUCTa SIBIIICTCS OJAHOM U3 CaMBIX
WHTEJUIEKTYAIbHBIX, TIOCKOJIBKY IMPOTYKTOM
JIEeITEIbHOCTH porpaMMucTa SIBIISTIOTCS
QITOPUTMHUYECKHE MMPOTPAMMBI B YHCTOM BH/JIC.
[Tostomy paxe co3ganue »saemeHToB WA
JIOJDKHO 3HAYUTEILHO ITOBBICHTh
POM3BOIUTEIHLHOCTE €ro paboTsr [1].

MeTtoabl HCCJIe0BAHMSI.
JleaTenbHOCTh Mo3ra (oGnamaroras
WHTEJUIEKTOM), HAIpaBJICHHAs Ha pEUICHHE
WHTEJUICKTYJIbHBIX TIPOOJIEM, MBI Ha3bIBaeM
MBIIIJICHUEM WIIN WHTEJUIEKTYaTbHOM
IEeITeJbHOCThI0. VHTEMIeKT ¢ MBIIIJICHUE
OPTaHWYECKHA CBSI3aHBI C PEIICHUEM TaKHhX
npoOjeM, KaKk  JIOKa3aTeIbCTBO  TEOPEM,
JIOTUYECKHI aHAIIN3, PAaCIIO3HABAHKE CHTYAIIHH,
IUTAHUPOBAHKE TTOBEICHMUSI, UTPHI U YIIPABJICHUE
B YCIIOBUSAX HEOIPEICIICHHOCTH.
XapakTepHbIMHU yepTamMu HHTEJIIEKTA,
MPOSIBIISTIOITUMHUCS B TIPOIIECCE PEIICHHMS 3a/1ad,
SIBJISIIOTCS oOyueHue, 000011IeHHE,
HAKOIUICHHBIM OMNBIT (3HAHUS W YMEHUs) HU
ajanTtanus K HW3MEHSIOIMIUMCA YCJIOBHSIM B
nporecce perieHus 3axad. biaromaps 3TuMm
CBOMCTBaM MHTEIJIEKTa MO3T MOXET pellaTh
pasIMYHBIE  3aJa4d, a  TakKkKe  JIETKO
nepecTpanBaThCs OT  pelleHus OHOM
npobnemsl K apyroid. Takum obpazom, Mo3r ¢
pPa3yMOM-3TO YHUBEPCAIbHBIN HHCTPYMEHT IS
pelieHus MHOTHUX MpobsieM (B TOM YHCIE
HedOpMaNbHBIX),  KOTOpPbIE  HE  HUMEIOT
CTaH/IAPTHBIX, 3apaHee W3BECTHBIX METOJIOB
penieHus. BaxHO MOMHHTB, YTO CYIIECTBYIOT U
IpyTHE, YUCTO ITOBEIEHYECKHE
(byHKIIMOHANBHBIE) oTIpeneneHus [2].

Merto1b1 u UHCTPYMEHTBI
UCKYCCTBEHHOT'O WHTEIIJIEKTa

HcKycCTBEHHBIN MHTEIIEKT KaK Hayka
CYIIIECTBYET yxke Ooniee copoka jer. C Tex mop
B 00JaCTH MCKYCCTBEHHOT'O HHTEJUIEKTa OBLIO

pa3paboTaHO  MHOXKECTBO  KOMIBIOTEPHBIX
CUCTEM,  KOTOpble  OOBIYHO  Ha3bIBAIOT
WHTEIUIEKTyaJIbHBIMU. Coepnr ux

IMPAKTUYCCKOro IMPUMCHCHHSA OXBATbIBAIOT BCEC
chepbl eATENbHOCTH YEIOBEKa, CBSI3aHHBIE C
obpabotkoit mHbopmarmu. Ha cerogusmrHui
JIeHb HE CYIIECTBYET EIMHOTO OIpe/IeICHHUs,
aJeKBaTHO OIHUCBHIBAIOIIETO JTY HAYyYHYIO
obmacte. Cpeaum MHOXKECTBAa TOYEK 3pEHUs
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npeobnamator  Tpu. CoriacHoO  mepBoMmy,
UCCIICIOBaHMsI B 00JAacCTH HCKYCCTBEHHOT'O
MHTEIUIEKTA-3TO (byHaaMeHTaIbHBIC
UCCIICIOBaHMsI,  KOTOpble  pa3padaThIBalOT

MOJIEJIN U METO/IbI pelIeHus Ipo0iIeM, KOTOpbIe
TPaIUIIOHHO CUUTAIOTCA MHTEIUIEKTYaTbHBIMU
U KOTOpble paHee He OTBEYAIM  3a
dopmanuzanuio 1 aBromMaruzanuio. CoriacHo
BTOPOMY  TOAXONy, [JaHHOE HallpaBlIEHHE
CBSI3aHO C HOBBIMHU HJIESIMHU PELIEHUS 3aJad Ha
KOMIIbIOTEpax, pa3pabOTKOH NPUHIMIIHAIBHO
HOBOM TEXHOJOIMH MPOTPAMMHUPOBAHUS C
[IEPEeX00M Ha KOMITBIOTEPbl HEKOHAULMOHHON
apxutekTypel. Tpetuil mnoaxon, Haubosee
[IparMaTUYHbIM, OCHOBAH Ha TOM (akTe, YTO B
pe3ysbTaTe HUCCIEIOBaHUM, IPOBEIECHHBIX B
obusactu HCKYCCTBEHHOI'O MHTEJUIEKTA,
MOSIBJISIETCS. MHOKECTBO TPUKIIAJAHBIX CHUCTEM,
KOTOpbIE pELIaloT MNpoOJeMbl, MO KOTOPHIM
paHee CO3/ITaHHBIE CUCTEMbI OB HEIPUTOHBI
s ucnoib3oBaHus. CorjacHo mociegHel
WHTEPIPETAlNH, HWCKYCCTBCHHBIM WHTEIJICKT
ABIISIETCA HKCHEPUMEHTATbHOM Hay4YHOH
JUCLUIUIMHOM, IpU O3TOM OCHOBHAasl poOJib
HKCHEpUMEHTa 3aKJIK4YaeTcsl B IPOBEpPKE U
YTOYHEHUHT CUCTEM HCKYCCTBEHHOI'O
MHTEJUIEKTa, KOTOpbIE MPEICTaBISAIOT CcOOOM
anmnapaTHbIe " IPOTPaMMHBIE
uH(OpMaIOHHBIE KOMILTEKCHI [3].
PesyabTaTnl HCCJIeJOBaHUS. B
JIOKJIa/ie J1aeTCsl XapaKTepUCTHKA CIeIyHOIuX
OCHOBHBIX  HAINlPaBJICHHWH,  CBS3aHHBIX  C
CO3JIaHUEM u IPUMEHEHHEM
MHTEIJUICKTYaJIbHBIX HH()OPMAIIHOHHBIX CUCTEM.
1 .uHTEIeKTyalbHbIe
WH(POPMAIMOHHBIE CHCTEMBI U UX NMPHUMEHEHHE:
OCHOBHBIC HANpaBJIEHUS HCCIENOBaHUI B
obsactu HCKYCCTBEHHOTO MHTEJJIEKTA;
CHCTEMBbl C MHTEJUIEKTyallbHbIM HHTepdencoMm;
SKCIIEPTHBIE CHCTEMBI; CHCTEMBI
CaMOOOYYeHHUS; aJlan TUBHBIE
WH(POPMAIIMOHHBIE CUCTEMBI.
2.TpaJUIIMOHHbIE
MpeJicTaBiIeHusT U 00paboTKH
MHTEJUIEKTyallbHBIX ~ CHUCTEMax: JIOTWYecKas
MOJIENTb MPEICTABIECHUS 3HAHUU;
IpEeJCTaBICHUE 3HAHUNA NMpPaBUIAMHU MPOJIYKTa;
00BEKTHO-OPUEHTUPOBAHHOE  TPEJCTABICHUE
3HaHUM KaJpamMH; MOJAEIb CEMaHTHYECKOM

CIOCOOBI
3HaHUL B
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CETH; CIIOCOOBI apryMEeHTAIH U JeAYKTUBHOTO
BBIBOJIa B JIOTHKE; TpsIMOe U O0paTHOE
3aKJIIOYEHHE B OJKCHEPTHBIX CHUCTEMax THIIA
MPOYKTA; OPTaHU3aINs JJOTUIECKOTO BEIBO/IA B
UHTEIJICKTYyallbHBIX CHCTEMaX C KaJIpOBBIM
MPEICTABICHUEM 3HAHUM.

3.Hewerkue 3HaHMs U CHOCOOBI HX
00pabOTKHU: TUMBI HEUECTKUX 3HAHUH, CIIOCOOBI
ux yCTpaHEHUS u/uiu yuera B
WHTEJUICKTyQIbHBIX ~ CHUCTEMax;  HEYeTKHE
HaOOPBI M HEUETKHE BBIBOJIBI.

4.MeTobl TTOJTyYeHUs! 3HAHUM: aCEKThI

NOJIyYEHUS 3HaHUM; poOIeMbI
CTPYKTYPUPOBAaHMS 3HAHUW, CEMHUOTHYECKHUI
NOAXOA K TMOJYyYEHHUIO 3HAHUK; METOMbI

IOJlyYEHUsl 3HAHUM; OmpesesieHnue "CKpPbITHIX"
CTPYKTYp 3HaHMi; co3faHue 0a3bl 3HAHUN I

OKCICPTHBIX JUAarHOCTHYCCKUX CHUCTEM,
npoOaemMbl  OOy4YeHHs ~ HMHTEIUIEKTYyaJbHbIM
cucremawm; cpeacTBa KOMITBIOTEPHOU

HOJ/IEP’)KKM 00pa30BaHMs; MOJYyYCHHE 3HAHWUN
U3 XPaHWIHIL JaHHBIX C MCIOJIb30BAaHUEM
MHCTPYMEHTOB UHTEIIEKTYaJIbHOTO aHAIU3a.
5.HeilipoHnHslie CeTH: MO/JIENTb
MCKYCCTBEHHOI'O HEMPOHA; MOJEIN HEHPOHHBIX
CeTel; MOCTPOCHUE HEHPOHHOW CETH; METOMbI
o0yuyeHHMsT HEHPOHHBIX CeTeH; INpaKTHUECKOoe
IIPUMEHEHHE TEXHOJIOTM HEMPOHHBIX CETEH.

6.OBOJIIOIIMOHHEIE CXOJCTBA B
WHTEJUICKTyaIbHBIX CHCTEMaX: Te€HETHYECKUE
aITrOPUTMBI; METOJIBI SBOJIFOIIMOHHOI'O
MPOTpaMMHUPOBAHUSI.

7.MlHTeNnNneKTyaabHble MYJbTUAT€HTHBIE
CHCTEMEI: OCHOBHEIC KOHIICIIIUH arcHTOB;
KOJUIGKTMBHOE IIOBEJCHHE areHTOB; CO3JaHue U
NPUMEHEHUE MYJIbTUATCHTHBIX CHUCTEM IS
MOJAECPKKU TPOLIECCOB MPUHATUS PELICHUN Ha
MpeANpUsATHH; oOmiue poOIEeMbI
MPOEKTUPOBAHUSL ar€HTOB U MYJIbTHAreHTHBIX
CHUCTEM; HMHCTPYMEHTHI 1Jisi co3nanus MAC;
MyJIbTHAr€HTHbBIE IMOMCKOBBIE CHCTEMEI;
MEePCTIIEKTUBBI MYJIbTHAT€HTHBIX TEXHOJIOTUI.

8.MHTennexryanbHbIe METOIbI
MMPOCKTUPOBAHUS CIIOKHBIX CHCTEM: TTPOOIEMBI
MPOEKTUPOBAHUSI HKOHOMHYECKUX CHUCTEM M

PEMH)XUHUPHUHTA;  CHUCTEMHBIM  MOAXOJ K
MIPOEKTUPOBAHUIO CIIOKHBIX CHUCTEM,
MpOrpaMMHBIE CpeacTBa MOJIIEPKKHI

PCUHKUHUPUHTA; MNOAXOJ K KOJIICKTUBHOMY
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BBHIOOPDY  pElIeHHH TpU  MPOEKTUPOBAHHUU
AKOHOMUYECKUX CHUCTEM; paspelieHue
KOH(MJIMKTOB TpU  KOJUIEKTUBHOM  BbIOOpE
pPELIEHH; SBOJIIONMOHHBIA CHHTE3 CUCTEM M
OOBEKTOB; JIOTUYECKUN TMOAXOA K CHHTE3Y
CIEHAPUEB  PAa3BUTUA  CJIOXKHBIX  CHCTEM.
MeToapl U HMHCTPYMEHTBI HCKYCCTBEHHOTO
MHTEJJIEKTA B HACTOSIIIEE BPEMS HUCIIOJIb3YIOTCS
JUISL PEIICHUs IIUPOKOTO CHEKTpa MPUKIAIHBIX
3a7a4 M MO3BOJISIIOT TOBBICUTH Y(PPEKTUBHOCTD
paboThl YYEHBIX, Bpaue, y4YuTENEH,
WHXXEHEPOB, 5KOHOMHCTOB, BOCHHBIX 1 MHOTHUX
APYTUX crenuaiucTos [4].

OcHoBHble noJsoxkenus. CocrosHue u

TEHJICHLIUU pa3BUTHS HCKYCCTBEHHOTO
UHTEIJJIEKTa

[Iporpammuoe obecrnieueHue,
OCHOBAaHHOE€ Ha TEXHOJIOTUSIX M MeToAax
HUCKYCCTBEHHOIO  MHTEIUIEKTa,  IOJIY4YUJIO
3HAUUTEJIIbHOE NpUMEHeHue B wmupe. Ux

3HaYMMOCTb, TPEKIEC BCErO0, B DKCHEPTHHIX
CUCTEMAX U HeﬁpOHHBIX CETAX, 3aK/III0YacTCA B
TOM, 4YTO OTH TEXHOJIOTUM 3HAYUTEIBHO
pacmpsar0T KpPyr IMIPaKTHUYCCKU 3HAYMUMBIX
3aja4, pelacMbIX Ha KOMIIBIOTEpaxX, U HX
pelieHue OKa3bIBaeT CYIIECTBEHHOE
PKOHOMHYECKOE Bo3neiicTBue. Kpome Toro,
TCXHOJIOTHUA OSKCHCPTHBIX CHCTEM ABJIACTCA

BAXHBIM  HUHCTPYMEHTOM Ul PELICHHUA
IJ100aJbHBIX npobiieM TPaJAUIIMOHHOTO
IIPOrpaMMHUPOBAHMS: JUINTEIBbHOCTH

pa3paboTKK NPUIOKEHUM U, CJIelI0BaTeNIbHO,
BBICOKOW CTOMMOCTH; BBICOKOH CTOMMOCTH
COIIPOBOXACHUSI CIIOKHBIX CHUCTEM; IOBTOPHOE
UCIIOJIb30BaHUE POrpaMMm u T. 1. [5].
WHuTerpanuss SKCIEPTHBIX CUCTEM U
TEXHOJIOTU I HEHUPOHHBIX ceren c
TPaJIALIMOHHOMN TEXHOJIOTHEN
IIPOrPaMMHUPOBAHHUS no6aBiseT HOBBIE
CBOICTBa KOMMEpPUYECKUM MPOIYKTaM,
rapaHTUpys, 4YTO T[OJb30BaTelb, a HE
MIPOrPaMMHUCT, JTUHAMHYECKH MEHSET
IIPUJIOKEHUS, o0ecrieunBast O0JIBIIYIO
"mpo3payHoCTh"  MPUIIOKEHUH  (Hampumep,
3HAHHUS XpaHsATCA Ha OTrpaHHMYEHHOM
€CTECTBEHHOM A3BIKE, KOTOpBIi HE
IIPOrpaMMHUPYETCS). OHHU TpeOyroT
KOMMEHTapueB,  yOpPOIIAIOT  YTEHHE WU
CONIPOBOXKACHKE),  JydlIde  rpadudeckue
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WHCTPYMEHTHI, TOJIb30BATEIBCKUM HHTEpdEC
U B3aWMO/ICCTBHUE. ITo MHEHHUIO
CIEIUAJUCTOB, B Ommwkaimem  Oyayiiem
IKCIIEPTHBIE CUCTEMBI OYAYT UTPaTh BEAYIIYIO
pojib  Ha BCEX OJTamax MPOEKTHUPOBAHUS,
pa3paboOTKu, TPOM3BOACTBA, pacCIpeaeIcHus,
Opofak, TMOAJNEPKKH U obOcimyxuBanus. Mx
TEXHOJIOTHS,  IpuoOpeTrass  KOMMEpPYECKU
TUpaX, JaeT PEBOJIOLUOHHBIA MPOPHIB B
WHTETpalil  TPWIOKEHUH U3  TOTOBBIX
MHTEJJIEKTYallbHO-B3aUMOICHCTBYIOIIUX
Moaynel. VCKyCCTBEHHBIM HMHTEJUIEKT: HOBAst
uHbopMalmoHHast peBoironus B mocnennee
BpeMsi HaOJI0JaeTcss pacTylmuid HMHTEpeC K
UCKYCCTBEHHOMY  HWHTEIUICKTY, BBI3BaHHBIN
TIOBBIIIICHHBIMU TpeOOBaHUSIMU K
UH(GOPMALMOHHBIM cucTeMaM [6].

[IporpamMmMHOe  obOecrieueHue YMHOE,
ObITOBas TEXHHMKAa YMHas. Mbl HEYKIOHHO
JIBUKEMCSI K HOBOM  HMH(DOPMAIMOHHOM
PEBOJIIOLIMM,  CPaBHMMOH  C  pa3BUTHEM
WHTEpPHETa, HM3BECTHOTO KaK HCKYCCTBEHHBIN
UHTEIJIEKT, O SJIEKTPOMEXaHUYECKUX co0aKax B
SnoHuU, 0 KOTOPBIX, BEPOSITHO, CIIBIIIANINA BCE,
OHHM MOTYT y3HaBaThb CBOETO XO35MHA JIUILIOM K
JUIly,  BBINOJHATh  HEKOTOPHIE  MPOCTHIC
KOMaHAbl W 0o0majgath  OMNpeAeleHHOU
CIIOCOOHOCTBIO K 00yueHuto. Bel cribimanu o
XOJIOUIBHUKAX C BBIXOJAOM B WHTEPHET U O
toM, Kak Microsoft BHempsier 3eMEHTSHI
UCKYCCTBEHHOTO HMHTEJUIEKTa B  OyayIiue
Bepcur Windows. B Takom pasButum cdepb
UCKYCCTBEHHOTO HWHTEIJIEKTa HET HHYEero
HEOOBIYHOTO. 3/16Ch YMECTHO BBIJBUHYTH
TUIIOTE3y O MPOTHUBOIOJIOKHON 3BOJIOLUU
YeJIOBeKa W KOMIIBIOTEpa: YEJIOBEK CHavayia
YUUTCS BHUJAETh, XOJWUTh, OOIIATBCS, a YKe
TTOTOM pa3BUBaET yMEHUE JienaTh
BBIYHUCIUTENbHbIE M JIOTHYecKue BbIBOABL C
JIpYyroil ctopoHsl, KOMIBIOTED poXkKIaeTCs Kak
BBIUHMCIUTENbHAS CHCT€Ma, OCHOBaHHas Ha
(hopmMabHOM JIOTHKE, B MPOIIECCE PA3BUTHS OH
npuoOpeTaeT  CImOCOOHOCTH  paclo3HaBaTh
3aKOHOMEPHOCTH, CUHTE3 PEUd W YMPaBIATH B
peabHOM BpeMeHH [7].

B mnactosiimee Bpemsi CyiecTByeT Ba

OCHOBHBIX  TOAXOAa K  MOJCITHPOBAHHIO
uckyccrBenHoro  mutemuiekra  (Al-artificial
intelligence): MaIIHHHBINA UHTEIJICKT,
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3aKJIIOYAIOIIUIICS B CTPOrOM  Ha3HAYCHUHU
pedynbrata  pabOTBl, W  HMCKYCCTBEHHBIH
HHTEJUICKT, HAIIPABJICHHBIH HA MOJEIUPOBAHUE
BHYTpPEHHEHU CTPYKTYpPBI CUCTEMBI.
MogenupoBaHue CHUCTEM TIEPBOH  I'PYIIIBI
OCYLICCTBIISICTCS. C  TIOMOIIBIO  3aKOHOB
bopManbHOW  JIOTHMKH, TEOPUHM MHOXECTB,

rpadMKOB, CEMAHTUYECKHX CETed M JpyTrux
JOCTH)KEHUM Hayku B 00JAacTH JUCKPETHBIX
BbluciaeHU.  OCHOBHBIMM  pe3yJbTaTaMH
ABJIAIOTCS  CO3JAHHUE DKCIIEPTHBIX CHUCTEM,
CUCTEM aHalM3a EeCTECTBEHHOIO s3bIKa U
IPOCTEHIINX CUCTEM  YIPABICHUS  TUIIOM
"ctumyn-peakuus". CUCTEMBbl BTOPOW TpYIIIbI
6azupyrorcs Ha MaTeMaTHYECKON
UHTEeprpeTauuy (yHKIUI HEPBHOW CHCTEMBI,
KOHTPOJIMPYEMOM 4YEJIOBEYECKMM MO3IOM, U
peanu3yioTcs B BUJI€ HEUPOMOJIOOHBIX CeTEH Ha
ocHoBe aHasiora HelipoHomomo0HOro 3seMeHTa
— HeiipoHa [8].

HeliponioioOHbIE ceTH B TOCIEIHEE
BpeMsl  SBIAIOTCS  OJHMM M3 CaMbIX
MHOTI'000CIIAIONMX HampaBleHUul B 00J1acTH
HMCKYCCTBEHHOI'O HHTEJUIEKTA M IIOCTEIIEHHO
BHEJPSIOTCS B JKU3Hb JIIOJEH IIMPOKOrO Kpyra
nu. Yto Takoe HeWpomomobHas cerb? ITO
MCKYCCTBEHHBIN aHAJOr OMOJOrMYEecKOW CeTH,
0  CBOMM  IlapamMeTpaM  MaKCHUMaJIbHO
npuOIMXKeHHbIH K opuruHany. Helipopoansie
CeTH MNPOLUIA JAOJITMM IyTh CTAHOBIICHHS U

pa3BuUTHA, oT IIOJIHOT'O OTpULaHUA
BO3MOXXHOCTH ux MIPUMCHCHUSA J0
IMPOHUKHOBCHUS BO MHOTHUC C(i)epBI

NEATEIHOCTH 4YeJOBeKa. BBUTH TMpeioKeHbI
pa3NUuHBIE TapaJurMbl HEHPOHHBIX CETEH,
omnpeaessonre 00nacTe npumMenenus [9].
CeTu mepBOW TPYNIBI, TaKHe KaK CETH
00paTHOrO pacHpOCTPaHEHHs] OMIMOOK, CETH
Xon¢punga ®u T. 1., UCIONB3YIOTCS IS
pacro3HaBaHHsi 00pa3oB, aHaIM3a W CHHTE3a
peuw, mepeBojia C OJHOTO S3bIKa Ha APYrod U

MPOTHO3UPOBAHMS. IJTO MPOUCXOIUT H3-3a
oco0eHHOCTEH cereid, TaKUX Kak
BOCCTAaHOBJIEHUE 4acTH H300pakeHus,
COIIPOTHBIICHHUE BXOJHOMY Iymy,
MPOTHO3UPOBAHUE W3MEHEHUH BXOJIHBIX
JaHHBIX W TApPAICILHOCTh  BBIYHUCIICHUH.

Taxkke BaKHOM XapaKTEPUCTUKOW SBISETCA
BO3MOXKHOCTh paloTaTh Jaxe TMpU MOTepe

37

YacTU  CETH. Cetn  BTOpOM  rpynnbl
WCIIONB3YIOTCSI  KaK CHUCTEMBbI  YIpaBIEHUS
IPOCTHIMU OOBEKTAMH B PEATbHOM BPEMEHH.
OTO ynpaBlieHUE MOIYJSIPHBIMU B IIOCIEIHEE

BpeMsi UHTEJJICKTYaJIbHBIMU areHTamy,
KOTOpbI€  JIEUCTBYIOT KaK  BHUpPTyalbHBIC
cekperapu. OCOOCHHOCTH ATOW  TPYIIIBI-

MOSIBJIEHUE HEKOTOPBIX BHYTPEHHUX CTUMYJIOB,
caMoo0y4YeHHEe M BO3MOXKHOCTb paldoTaTh B
pexuMe peabHOro BpemeHu. Hakonen, cetu
TpeTbeil  Ipymmbl,  KOTOpbIE  SBISIOTCS
JAJIBHEHUIINM pPa3BUTHEM MPEAbIAYIIMX TPYMII,
yKe SABJISIFOTCS HEHPONOJOOHBIMU CHCTEMAaMU U
HAleJIEHbl ~ Ha  CO3JaHME€  DIK30THYECKHX
BUPTYaJIbHBIX JIMYHOCTEH, MH(OPMAILIMOHHBIX
KOITHI YeJI0BEKA, KOTOPBII SIBIIIETCSA
JI00aTbHOM CETBhIO WHTEpPHETA. Jt1o
HAIpaBJIE€HUE TOJBKO YTO MOSIBUIIOCH, HO MbI
MOXeM  ObITb  CBHUJAETEJISIMH  CHUTYyallUuu
POXIEHUS BUPTYaJIbHBIX JIIOJEH, MOAPOOHO
ONHCaHHON (aHTACTUKOM U pexuccepamu.
Celiuac B MHTEpPHETE MOXXHO HAWTHU NMpHU3HAKU
HOSBJICHUST TaKUX IPOEKTOB, TPU3BIBBI K
O0OBEIMHEHNIO BCETr0 HAyYHOIO IOTEHIMaa
YeJI0OBEYECTBA, CIIOCOOHOTO MBICIHUTD, C LEJIbIO
ryMaHU3allud WHTEPHETa, NPEBpAIICHUs €ro B
pasyMHYI0O CHCTEMY WM Cpely OOMTaHUs
pa3ymMHbIX cucTteM. IlockonpKy ecTb Takue
IOPEIIOCBUIKM, O3TO O3HAa4aeT, 4YTo IOJIET
YeJIOBEYECKOr0 pa3ymMa HE OCTaBJISIeT >KelaTb
Jydiero Ha myTd K nenu [10].

3akiarouenue. Korma Mbl roBopuM 00
UCKYCCTBEHHOM MHTEIIJIEKTE, MBI JyMaemM 00
YCTPOMCTBE, KOTOPOE MOMKET  BBINOJHSTH
YMCTBEHHYIO JESTEIBbHOCTb, KOTOPYIO MOXET
BBITIOJTHATh YeJIOBeK. YMcTBeHHas
JESATEIIBHOCTh COCTOUT U3 JIByX YacTEH: cueTa U
MBIIIIJICHUSI. BoruncnutensHo-peniaroniast
NEATENIBHOCTh ~ JIETKO ~ pealu3yercs  Ha
KoMIploTepax. Ho MamimH, ocymiecTBISIONINX
MIOJIHOLICHHYI0 ~ YMCTBEHHYIO  J€STEIIBHOCTD,
MOKa HET. YMCTBEHHAs J1€ATEIbHOCTh CBOAUTCS
K CHHTE3y IYTH pEIICHUs BO3HUKIIEH
MPOOJIeMBI: HE00X0IUMO paspaboTartb
QITOPUTM €€ pelleHMs. 3ajada, KoTopas, Kak

W3BECTHO, JOJDKHA OBITh TOJydYeHa, HO
HEU3BECTHO, KaK JTO cJIenaTb, SBIISIETCS
OTKPBITON 3aaueu. HckyccTBeHHBIN

HUHTCJUICKT MOOJIDKCH YMCTb PCIIATh OTKPLITHIC
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npobseMbl. B wHTErpanbHOW TeopuH Ba)KHOE
MECTO 3aHHMaeT Teopus oOwvekToB. [lo ero
ClloBaM, B KadecTBe OOBEKTOB CIIEIYyEeT
paccMaTpuBaTb HE TOJBKO MATCPUAJIBHLBIC

0OBEKTHI, HO u To0bIe SIBJICHMS,
MPOUCXOJSIIME B  HAIIEM MHUpE, Jaxke
a0cTpakTHbie  TOHATHS.  Bce  0OBEKTHI

pasznenensl 1o mopsaky. OOwekt  Oonee
BBICOKOI'O TIOpSIZIKA MOXET YMPaBISATh TOJBKO
0o0BeKTOM 00JIee HU3KOIO MOpSIKA, TO €CTh
U3MEHSTh, YAANATh WM JA00aBIATH JI00O0E
KOHTPOJIMpyeMOe CBOMCTBO. OCHOBBIBAsCh Ha
TEOpUru OOBEKTOB, BCE MPOrPAMMBbI SBIISIOTCS
oOBekTaMu omHOro mopsaka. CrenoBarenbHO,
HET MpOorpamMMbl, KOTOpas MorJia Obl CO3/1aBaTh

MPOU3BOJILHBIC ~ QITOPUTMBI -  JIpyTHE
porpaMMbl.  AJITOPUTM-3TO  aOCTpaKTHast
KOHIICTIIUS,, TPUIYMaHHAs YEJIOBEKOM IS
ONKCAHMsI  TPOILECCOB, MPOUCXOMANIMX B
npupoze. Ha camom pnerne ajaropuTMoB HeT,
eCTh TOJIbKO busnueckue OOBEKTHI,
XapaKTePUCTHKH W  TOBEJCHUE  KOTOPBIX
MPUOJIU3UTEIBHO ONUCHIBAIOTCS JTAHHBIMH U
AITOPUTMAMH, COCTaBJISIFOIIUMU (HOPMATBHYIO
Mojenb (hu3mdeckoro o0bekTa. EcTecTBeHHO
JIyMaTh, 4TO MpPH Pa3pabOTKE MCKYCCTBEHHOTO
WHTEJUICKTA, KOTOPBIN paboraet B
COBPEMEHHOM MHpE, HEOOXOJWMO YYHTHIBATH
3TH 0COOEHHOCTH.
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STUDYING AND IMPROVING THE KNOWLEDGE CONTROL SYSTEM IN
DISTRIBUTED AUTOMATED LEARNING SYSTEMS

Annotation

This article emphasizes the importance of researching the methods of organizing distributed automated learning
systems and developing general principles for constructing knowledge control systems based on the model of differentiated
responses of trainees. At present, software technologies on the basis of personal computers are being actively introduced
into the learning process, used to transfer to the student the educational material and control the degree of its assimilation.
At the same time, a large number of training systems, including automated systems, that cover various subject areas, have
appeared on the market of the software product over the last decade and are designed to solve the tasks of teaching at vari-
ous stages of a person's life - from primary school to secondary school in higher educational institutions. At the same time,
most of the programs are subjective in nature, reflecting the intellectual level of knowledge of authors in the field of pro-
gramming, and written in accordance with the views of developers on computer learning technology.

This leads to the fact that a number of programs have extremely limited functionality and do not allow to fully un-
derstand the trainee's material, and in some cases even discredit the very idea of AOS on the basis of personal computers.
Automated Training Systems are software and hardware complexes that include methodological, educational and organiza-
tional support for the learning process based on information technology.

Key words: automated learning, evaluation model, intellectual level,differentiated response
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U3YUYEHUE U COBEPHIEHCTBOBAHUE CUCTEMBI KOHTPOJISI 3HAHUM B
PACHPEAEJEHHBIX ABTOMATU3UPOBAHHBIX CUCTEMAX OBYYEHUSA

AHHOTANMA

B o3T0il cTathe momYEpKMBAeTCS Ba)XKHOCTh MCCIEJOBAHUS METOJOB OpraHU3alMM  pacIpeielIeHHBIX
AaBTOMAaTH3UPOBAHHBIX OOYYAIOMIMX CHCTEM M pa3paboTKa OOMHMX MPUHIMIIOB MOCTPOSHHS CHCTEM KOHTPOJS 3HAHUHM Ha
ocHOBe MojienH T GepeHITMPOBaHHON OTIEHKH OTBETOB 00yYaeMBbIX.
B nacrosmiee Bpems B mporecc 00ydeHnsI aKTHBHO BHEAPAIOTCS MPOrPaMMHBIE TEXHOJIOTHH Ha 0a3e mepcoHabHBIX OBM,
IIpUMEHsSeMbIe [T Mepefaddl YYeHHKY y4eOHOro MaTepuasia M KOHTPOJS CTENEHH ero ycBOeHus. [Ipm 3TOM Ha pBIHKE
IIPOTPAMMHOTO TIPOIYKTA 32 MOCIEeTHEE IECATUIETHE TOSBIIOCH JOCTATOYHO OOJBIIOE KOIMYECTBO O0YUAIONINX CUCTEM, B
TOM YHCIIEe B aBTOMAaTH3NpOoBaHHBIX (AOC), KOTOphIE OXBATHIBAIOT Pa3IMYHBIC MPEAMETHBIE 00JIaCTH, ¥ MPU3BAHBI PEIIaTh
3a7a4u OOy4eHUsl Ha pa3JIMUHBIX JTalax >KU3HM 4YeJIOBeKa — OT HAdalbHBIX KJIACCOB CpEAHEH MIKOJIBI 0 IIpolecca
o0y4eHust B BBICHIMX y4eOHBIX 3aBeleHUsIX. Bmecte ¢ Tem, Ooyblias 4acTb NMPOrpaMM HOCHUT CYOBEKTHBHBIX XapakTep,
OTpaXAIOIINH HHTEIUIEKTyaJ bHBIH YPOBEHb 3HAHUI aBTOPOB B 00JIACTH NMPOTPAMMHUPOBAHHMS, M HAITUCAHBI B COOTBETCTBUH C
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B3I AaMH Pa3pa0OTYMKOB HA KOMITBIOTEPHYIO TEXHOJIOTHIO 00Y4eHHs. JTO NMPHUBOJIUT K TOMY, YTO PSJ NPOIpaMM MMEIOT
KpailHe oOrpaHW4eHHble (DYHKIMOHAJIbHbIE BO3MOXKHOCTH M HE IO3BOJIIIOT B IIOJHOM Mepe YCBOMTh O0yd4aeMbIM
NPENOAHOCUMBIH MaTepuall, a B HEKOTOPBIX CIIydasx BOOOIIEe MUCKpeAUTHPYIOT camy uaeto AOC Ha 6ase mepcoHaNbHBIX
OBM. AromarusupoBanubie O0yuaroniie Cuctemsl (AOC) mpeacTaBisoT co00i MPOrpaMMHO-TEXHUIECKHE KOMILIEKCHI,
BKJIIOYAIOIIME B ce0sl METOIUYECKYIO, YUeOHYI0 M OPTaHM3AIMOHHYIO MOJAEPXKKY Iporecca o0ydeHus, IPOBOANMOro Ha
6a3e HHPOPMATHOHHBIX TEXHOJIOTHI.

KaroueBble ciioBa: pachpenelieHHOE aBTOMAaTH3MPOBAaHHOE OOyUYCHHE, WHTEIUICKTyalbHBIH YPOBEHb, MOJCIb
OIICHKH, MU PEepeHINATHHEIN OTBET

Kanap B.C.}, Keuikpioaes T.C.?, Baii6ocunosa K.B.?
" Alikhan Bokeikhan University"
'Kasakcran, Cemeit
e-mail: botagoz.zhapar@mail.ru
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TAPATBLIFAH ABTOMATTAH/IBIPBLIJIFAH OKBITY JKYWEJIEPIHAEI'T BLIIMII
BAKBUIAY ) KYUECIH 3EPTTEY KOHE XKXETLIAIPY

Anjgarna

byn wmakanajga TapaThUIFaH aBTOMATTaH/ABIPBUIFAH OKBITY JKYWECIH KaJbINTACTHIPY JKOHE OumiMai Oakpuiay
NPUHOMITEPIHIH Kajmbl oxicTepiH nuddepeHnuanapl Oaranay/plH HETi3ri ©3eKTUIir KapacTblpbuiaabl. Kasipri yakeitTTa
OKBITY YpZICiHAE TpOrpaMMaliblK TEXHOJOTHSUIAp KOMIIBIOTEpIepre KapKbIHIBI EHTi31IyAe,0KylbUIapFa  OKBITY
MaTepUaIapblH KaObUIIayFa JKoHE Oakpulay JKy#eciH jkeTimipyre apHamradH. COHBIMEH KaTap COHFBI OHXKBUIIBIKTA
OarjapyiamMa eHIMIHIH HapbIFBIHIA SPTYPII MOHJIK cajajapAbl KAMTHTBIH aBTOMAaTTaHABIpbUIFaH xyienepai (AOX) koca
aNFaH/a KeITereH OKBITY Kylieci maima OoNmpl skoHEe amaM eMIpiHIH opTYpIli Ke3eHAepiHaeri OacTaybll MEKTEIITeH OpTa
MEKTeTIKe JIeHiHTi OiiM Oepy JKoHe KOFaphl OKY OpPBIHAAPHI YIiH A¢ KapacTepsirad. COHBIMEH KaTap, OarmapiamManapabiy
KONIILIri CyOBeKTUBTI CUIATTa, OargapiaManay callachIHIAFbl aBTOPJIAPIBIH OUTIMIHIH 3UATKEPIIK ACHreHWiH KOpCeTeTiH
JKOHE KOMITBIOTEPIIIK OKBITY TEXHOJOTHSCHI OOMBIHINIA o3ipIEeyNIUIepIiH MiKipJepiHe coiikec ka3purraH. bynm Oipkatap
OarapyamManapiblH ©Te MIeKTeyNi (YHKIMOHAIIBUIBIFBIHA JKOHE THIHAAYNIBIHBIH MAaTepUalblH TOJBIFBIMEH TYCIHyTe
MYMKIHIIK OepMeiTiHiHe, aj KeiOip >karmainmapia TinTi jkeke Kommbprotepiiep HeriziHme AOXK maeschlH HacuxaTTayfra
oKenei. ABTOMATTaHIBIPbUIFaH OKbITY kyieci (AOJX) — Oyi akmaparThlK TEXHOJIOTHMSIFAa HETI3JIeJreH OKy YypAiciHe
onicTeMelnik, O11iM Oepy JkoHe YHBIMIACTHIPYIIBIIBIK KOJIJAY bl KAMTUTBIH OaF/iapiaMallblK-TEXHUKAJBIK KEeIIeH/Iep.

Tyiiin ce3nep: TapaTblIFraH aBTOMATTaHIBIPBUIFAH OKBITY, 3USTKEPIIIK AeHTreil, Oaranay mMoneni, nuddepeHunanbl

JKayarr
Introduction maintain the final result and labor costs[1]. The
To study and improve the knowledge main advantages of ATS:
control system in distributed automated learn- - ability to use individual training;
ing systems to ensure an effective and objective - strengthen learning;
assessment of the level of knowledge of stu- - ability to individually adapt training courses
dents, as well as to identify problem areas in the to needs;
educational process and their subsequent cor- - ability to use and replicate best practices;
rection. - improving the accessibility of Education
Depending on the principles of function- - training of independent work skills
ing of program resources, the training system - exemption from repeated actions (lectures,
can be conditionally divided into two groups: a verification work, etc.).
clearly supplemented subject system and an in- Conditions and methods of research
strumental system. The most promising from Currently, due to the results of the de-
the point of view of the ratio are automated velopment of computing network and telecom-
training systems (ATS), which can be called munications technology, the automated training
instrumental systems created to create and system has reached a new level. One of the
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most important tasks of a distributed automated
learning system is the organization of
knowledge control. With the simplicity of
choice answers and the absence of formal anal-
ysis methods, test questions and differentiation
of answers are systematized. However, such an
approach limits the possibilities of learning to
analyze various test questions and answers that
the developer uses in relation to course stu-
dents. In this regard, knowledge control over
the work of the driving organization in a dis-
tributed automated training system is relevant.
The article describes the step-by-step construc-
tion of the development of a training system in
a distributed environment. An analysis of clas-
ses of training systems is carried out and the
structure of the developed system is described.

Improving the quality of training of spe-
cialists can be ensured when applying the edu-
cational system of three psychological and ped-
agogical groups: research, design and interac-
tion. Such an example of effective pedagogical
Technologies is interactive learning and the use
of computer technologies. From the point of
view of managing the educational process,
training systems can be divided into two
groups. The first group is a learning process
management system for each user. Includes a
summary of the subject of study or its distribu-
tion according to its logic on a machine carrier
in text and graphic formats[2]. The training sys-
tem of this group is distinguished by the prop-
erties of functionality. The second group: a
training system that independently controls the
learning process (ATS). In a computer envi-
ronment, according to its logic, a text with an
exposition of an academic discipline or its sec-
tion, graphics, audio, video formats. Verifica-
tion tasks for each presentation of the academic
discipline in contrast to the first group systems,
in these systems the responses and actions of
the students have a further impact on the learn-
ing processes.

Research results

The degree of management of the edu-
cational process directly depends on the degree
of adaptation of the system, therefore, the train-
ing system of this group is divided into sub-
groups the degree of their adaptation and adap-
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tation by the way:

— ATS with a linear learning pattern;

— ATS with a branched training model;

— ATS with adaptation in the form of a
presentation;

— ATS with adaptation in accordance
with the logic of presentation; - aos with multi-
gent adaptation to the object and tasks of train-
ing[3] .

When developing the system, a clear list
of strictly defined modules was developed. In
total, the number of such modules is twenty.
The entire structure of the system can be freely
divided into 3 parts:

—«Administrator» - a set of modules for
entering service information into the program

— «Teacher» — to create lecture materials
on subjects, on the topic a set of modules for
developing theoretical and practical knowledge
control, and also to make the final control of the
student's work;

—«Studenty - a set of modules, interme-
diate and final control in subjects delivery, as
well as familiarization with lecture materials.
After organizing the structure of the system, a
specific functional system of the data storage
approach was determined. To store data, it was
decided to use the Client-Server Database.

Discussion of research results

One of the main modules of a distribut-
ed automated training system is the student's
training module.

During the implementation of this mod-
ule, the subject is requested. After entering the
value, the topics of the entire discipline and the
principles of working on the topics are indicat-
ed.The quality of control is carried out in two
modules knowledge testing module and practi-
cal knowledge module. Theoretical testing
module-provided control of knowledge on the
topic,questions to the user on the task and op-
tions for answers to each of the questions asked
are given.The testing algorithm can be divided
into Download testing and perform testing ac-
cording to the applicant. On testing in a given
module, intermediate control or final control is
carried out. The volume of questions included
in the database on a given test, the time for
completing the test task and the score size are
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also determined by the user's assessment of
"excellent".Selection of non-repeated questions
on a random basis, making sure that on this ba-
sis there is no excess of the scoring system of
the assessment, beyond the limits of the test
system.The following applicant performs the
steps in the given module: 1) switch to the next
question; 2)select one correct answer option
given; 3) completion of testing. If the execution
time is exceeded, the testing time is automati-
cally disabled. Based on the topic of the work,
along with additional training opportunities, a
distributed learning system will be developed
and implemented, in which testing of theoreti-
cal and practical knowledge can be carried out.

Conclusion

In conclusion, | would like to say that in
order to increase the effectiveness of
knowledge assessment, it is necessary to use
modern technologies and methods. In particu-
lar, adaptive assessment algorithms, artificial

intelligence can be used to analyze student re-
sponses, as well as integrate the assessment sys-
tem with other systems. An important task is to
create a flexible knowledge assessment system
that will take into account the individual char-
acteristics and needs of each student. For ex-
ample, you can use various assessment formats
(testing, essay, project, etc. d.), provide feed-
back and recommendations for improving
knowledge.

We are ready to continue researching
this topic and develop new methods of
knowledge assessment. It is also important to
study the experience of other educational insti-
tutions and share it with colleagues.

The research and improvement of the
knowledge assessment system in distributed
automated learning systems is an urgent and
promising task. To solve it, it is necessary to
combine the efforts of specialists in the field of
education and information technology.
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INTELLIGENT PREDICTIVE SYSTEMS: HOW |1 HELPS TO IDENTIFY STUDENTS WITH PO-
TENTIAL LEARNING DIFFICULTIES

Abstract

The amount of external data involved in education today makes it possible to find new approaches to the problem
of predicting student performance and identifying which students are likely to have learning difficulties, using Al as a pri-
mary tool. This paper explores how feasible it is to apply Al models to extract useful insights from large amounts of data
about students and their academic performance, behaviour and demographics. The direction in which machine learning
methods are heading is predictive learning, based on quantisation of results, which in the coming period will allow educa-
tional institutions to identify at-risk student categories. Again, the possibility of applying these guessed factors to instruc-
tional planning is being considered, which contributes to better learning outcomes and enhances how important it is in stu-
dent retention. The introduction of Al into the educational process undermines the traditional approach to student assess-
ment and empowers faculty to work with student data to make decisions.

Key words. Artificial intelligence, predictive learning outcomes, big data, machine learning,academic perfor-

mance, student support strategy.
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HHTEJUVIEKTYAJIBHBIE CUCTEMBI ITPOI'HO3UPOBAHUA: KAK UU IIOMOT'AET BbIABJIAATD
CTYAEHTOB C IOTEHUUAJIBHBIMUA TPYJHOCTSMMU B OBYYEHUHU

AHHOTALUSA

O0beM BHELIHUX JIAHHBIX, BOBJICYCHHBIX B IMTPOLECC 06pa3OBaHI/IH, CEroJHA IO3BOJIACT HAXOJUTH HOBBIC ITOAXOAbI
K PEHICHUIO npo6neMm MIPOTHO3UPOBAHUA YCIICBACMOCTU CTYACHTOB M BBIABJIICHHUA Y KOT'O M3 HHUX MOTI'YT BO3HUKHYTH
TpyZHOCTH B yuébe, ncrons3yst MM kak ocHOBHOM MHCTpyMeHT. B nmaHHO# paboTe mcciemyeTcs, HaCKOIBKO BO3MOXKHO
npumenenne MV-mozeneidt it M3BICUCHUS TOJIE3HBIX CBEJACHHN M3 OONBIINX OOBEMOB NaHHBIX O CTYIEHTaX U HX
yCIIeBa€MOCTH, MOBEAECHUH U JeMorpadryeckux rnokaszarensx. HampasieHue B KOTOPYIO ABMXKYTCSI MalllMHHBIE METOIBI —
3TO TMpe[cKa3aHHe OOYYeHHs, Ha OCHOBE KBAHTOBAaHMS pE3yJNbTaTOB, YTO B MPEACTOSIIEM IEPHOAE IO3BOJUT
00pa3oBaTeNbHBIM ~ YUPSKACHUSIM C  BBUIBISATH KAaTETOPUM CTYJEHTOB, HaxoJsdiuecs B rpyme pucka. Omnsrs
paccMaTpuBaeTCs BOSMOXKHOCTh HMPUMEHEHHUS! 3THX YyTraJaHHBIX (PakTOpoB s IUIAHUPOBAHUs Y4eOHOIO mpolecca, YTo
CHOCOOCTBYET IOIYYEHHIO JIyYIINX y4eOHBIX HTOTOB M IIOBBIIIAET TO HACKOJBKO IJIABHOE B YAEPXKAHUM YyYallHXCs.
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BHeﬂpeHI/IC U B O6pa30BaTeHLHLIﬁ mnpouecc noAapbIBacT TpaHI/IHI/IOHHHﬁ noaxoa K OILICHKE CTYACHTOB H naet
BO3MOXKXHOCTB IPETIOJaBaTC/IgAM pa6OTaTL C JaHHBIMU O CTYACHTAX IJIA MPUHATUA peIlIeHHfI.

KiaroueBnle cioBa. MCKyCCTBeHHLIﬁ HWHTCJUICKT, MPOTHO3UPOBAHUC PE3YJILTATOB 06yquI/Iﬂ, OoJIbIINe JaHHBbIC,
MalIMHHOC 06yqu1/Ie, aKaaeMHUCCKas yCII€BAa€MOCTb, CTPATCIUsl MOAACPIKKU CTY JCHTOB.

Haypwoi3oaes B. A. !, Kapunmkanosa A. %K.}, Axmerosa K. 7K.2, ITak H.W. ®
1." Abai IT-Valley " enipmix Texnomorusuisik, Cemeii, Kaszakcran
e-mail: nbacom_1989@abai-it.kz
2. I'ymunes JI. H. ateianarel Eypasus ¥nrTeik YHuUBepcuteTi, Actana, Kazakcran
e-mail: zaigura@mail.ru
3. Acradnes B. 1. ateianarsl KpacHOSIpCK MEMIIEKETTIK MEaroruKaiblK YHUBEpCUTETI, KpacHOSIpCK,

Peceit ®enepanuscel

e-mail: koliapak@yandex.ru

4 . Alikhan Bokeikhan University, Cemeit, Kasakcran
e-mail: kamilakz2001@mail.ru

MHTEJIEKTY AJIIBI BOJIKAY KYAEJEPL: OKYJIA BIKTUMAJI KHBIH/IBIKTAPBI BAP
CTYJEHTTEPJI AHBIKTAYFA KAJIAIl KOMEKTECE/]I

AHHOTANMA

Byriari Tagma 6iniM Gepy mporieciHe KaThICATHIH CBIPTKBI AEPEKTEPIiH KoJIeMi CTyIeHTTEpIiH YArepiMiH Oommkay
JKOHE OJIapJIbIH KaHChIChl OKyJa KHBIHIBIKTApFa Tar OOJXybl MYMKIH €KEHIH aHBIKTay MACEJIECIH LISUIy/iH aHa TaCUIIepiH
Tabyra MYMKIHAIK Oepemi. Byn jKyMbicTa CTYACHTTEp MEH OJApABIH YJATrepiMi, MiHE3-KYJIKbI JKOHE JIeMOIpPa(UsIIBbIK,
KOpCETKIIITepl Typajbl YJIKEH KeJeMJAEri MoJiMeTTepJeH mainansl akmapar any yimniH Al MopenpaepiH KonJaHy
KaHIIAJIBIKTBl MYMKIH €KeHJIIr1 3epTTeiesi. MalliHaIbIK 9icTep KO3FalaThiH OarbIT-OyJ1 HOTHIKENEp/l KBaHTTay HEri3iHJe
OKBITYIII OOJDKAy, OV aijarbl Ke3eHIe OumiM Oepy MeKeMelepiHe TOoyeKesl TOOBIHIAFbl CTYICHTTEPIIH CaHATTapbiH
aHBIKTayFa MYMKIiHAIK Oepeni. OKy MpoleciH yocrnapiay YIIiH ocbl 0oJbKaMIbl (hakTopiiapbl KOJIJaHy MYMKIHAIN TaFbl 1a
KapacThIPBUIAIBI, OYJ JKaKChl OKY HOTIDKENICpIH ajyFa BIKIAl eTedi JKOHE OKYIIBUIApABI YCTal KailyAa KaHIIaJIBIKTHI
MaHBI3IBl eKeHiH apTThipansl. AV-mi OimiM Oepy MpoleciHe eHTi3y CTYIOeHTTepAl OaralayIblH ASCTYPIIi TOCUTiHE HYKCAH
KeJTipeNi XKoHe OKBITYIIbIIapFa MM KaObuIIay YIIiH CTYACHTTEp Typalibl MATIMETTEPMEH JKYMEIC icTeyre MYMKIHIIK
Oepei.

Kint ce3nep. XKacaHapl WHTEIUIEKT, OOJDKAMIBI OKBITY HOTHXKENEpi, YJIKEH JACpeKTep, MAaIIMHAJIBIK OKBITY,
yarepim, CTyICHTTEPi KOJI/Iay CTPAaTEeTHSCHI.

Introduction. Modern education is becom- In recent years, the topic of using artificial
ing more technology-oriented, and the use of data is intelligence (Al) and big data analysis in education
becoming a key factor for improving the effective- has become an object of active research, both in
ness of educational processes. Predicting learning Kazakhstan and in the international arena. Among
outcomes has become an important task for educa- Kazakhstani scientists working in the field of educa-
tional institutions, as it allows them to identify stu- tional technologies and Al, Alma Abilkasymova
dents who may face difficulties in advance and pro- stands out, who in her research considers the intro-
vide them with the necessary resources to improve duction of digital technologies into the educational
their academic performance. Artificial intelligence process. Abilkasymova (2021) notes that the use of
(Al) and big data make it possible to move from Al to analyze student data allows not only to identi-
intuitive forecasting methods to science-based strat- fy patterns in academic performance, but also to
egies based on accurate predictions. improve methods of supporting students at early

Al, thanks to its ability to analyze huge stages of learning. [1]
amounts of data and identify hidden patterns, offers In Russia, a significant contribution to the
new opportunities for analyzing educational data, study of Al and big data in educational processes
such as academic performance, attendance and par- was made by A.V. Tikhonov and E. N. Chernikov
ticipation in the learning process. This makes it pos- (2022) [6], who developed models based on neural
sible to develop individual support strategies aimed networks to predict students' academic success.
at students in need of assistance, which helps to in- Their research has shown that Al algorithms such as
crease the overall level of academic performance deep neural networks and decision trees can predict
and reduce student dropout. exam results with up to 87% accuracy. They also
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emphasize that the most effective predictors of aca-
demic performance are regular attendance at classes
and active participation in online platforms. [2]

International studies, such as the work of
Jonasson and Brown (2021) from Stanford Univer-
sity, confirm the effectiveness of using machine
learning algorithms to analyze large educational
data. In their study, predictive models based on gra-
dient boosting demonstrated prediction accuracy of
90% when analyzing factors such as student activity
in the online environment and their participation in
additional learning activities. Brown and his col-
leagues also point out that big data analysis makes it
possible to identify students at risk and offer them
timely assistance. [3]

Research conducted in the UK (Smith et al.,
2020) confirms that the most successful Al algo-
rithms, such as random forests and gradient boost-
ing algorithms, can be used to predict learning out-
comes early. They note that such models allow not
only to accurately predict academic performance,
but also to take into account many factors such as
psychological aspects, involvement in the educa-
tional process and the socio-economic situation of
students. [4]

Thus, the analysis of data on attendance, ac-
tivity on educational platforms and intermediate
results makes it possible to predict the academic
performance of students with high accuracy. How-
ever, despite the successes in the development of
predictive models, questions remain related to the
interpretability of models and the ethical aspects of
using students' personal data. [5]

Methodology. To carry out the study, data
for three academic years (2021-2024) from a medi-
um-level university with a student population of
about 15,000 people representing various faculties
and educational programs were used. The main
sources of data were electronic academic perfor-
mance journals, learning management systems
(LMS), as well as internal online learning platforms.
The data included indicators such as:

e Academic performance (final grades for
the course)

¢ Attendance of classes.

e Student activity on learning platforms
(number of completed assignments, participation in
discussions, access to educational materials).

¢ Demographic data (age, gender, faculty,
place of residence).

The total sample for analysis was 11,780
students, and it was divided into a training sample
(70%) and a test sample (30%) to test the models.
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Stages of data processing:

1. Data cleaning and data preprocessing

e Before building the models, the data
went through the stages of purification and normali-
zation:

e Deleting missing values and filling in
missing data with average or median values (for
example, for attendance or grades for missed cours-
es).

o Categorization of text data. Variable en-
coding (one-hot encoding) was used to work with
demographic characteristics (gender, faculty).

e Normalization of continuous features
such as academic performance and attendance using
standard normalization (converting values to a
standard distribution with zero mean and standard
deviation equal to one).

¢ Dealing with class imbalance. Since the
number of students at risk (academic failure) was
about 15% of the total sample, resampling tech-
nigues such as oversampling were used to increase
the number of examples of students at risk.

2. Selection of features

To improve the effectiveness of the models,
a feature correlation analysis was performed. The
key factors influencing the academic performance
of students were:

¢ Attendance (correlation coefficient 0.65).

e The number of completed online assign-
ments (correlation coefficient 0.72).

e Intermediate grades and previous academ-
ic performance (correlation coefficient 0.79).

These factors were included in the final
model. Methods such as Recursive Feature Elimina-
tion (RFE) were used to select the most significant
features, which made it possible to exclude less sig-
nificant variables and reduce the dimensionality of
the data without loss of model quality.

Machine learning models

1. Logistic regression

Logistic regression was the first model used
to predict academic performance. It is used for bina-
ry classification, which makes it suitable for the task
of predicting a risk group. To improve the model,
hyperparameters were adjusted, such as:

¢ Regularization (L1 and L2).

e The regularization coefficient C, which
determines the degree of penalty for the complexity
of the model.

The model underwent 5-fold cross-
validation, and metrics such as accuracy, complete-
ness, and F1-measure were used to measure its per-
formance.
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2. Random Forest

The random forest model was used to im-
prove the accuracy of predictions. This machine
learning method builds an ensemble of multiple de-
cision trees and combines their results. The key tun-
ing steps were:

eThe number of trees in the forest
n_estimators (selected at a level between 100 and
500).

e Maximum tree depth max_deepth to
avoid overtraining.

e The minimum number of samples for
node splitting is mininilisplit.

To optimise these hyperparameters, a Grid
Search method using cross-validation was applied.

3. XGBoost
(IxcTpeMaNbHBIATPATUEH THHIHOYCTHHT)

XGBoost has been selected as one of the
most powerful methods for handling classification
and prediction tasks. This gradient bousting algo-
rithm uses regularisation to improve the generalisa-
bility of the model. The selection of hyperparame-
ters for XGBoost included:

e Learning rate (0.01, 0.1, 0.2).

e Maximum tree depth £ (5-10).

o Number of trees (100-500).

e The regularisation parameters A and o
for L1 and L2.

To improve the quality of predictions, an
early stopping method (early stopping) was applied,
which terminated model training if the performance
on the validation set stopped improving.

Model validation

1. Cross-validation

All models underwent 5-fold cross-
validation to assess stability and generalisability.
This provided a robust assessment of the quality of
the models, minimising the possibility of overtrain-
ing. Each time, the sample was divided into training
and validation subsets, allowing the models to ‘see’
more data and test their predictions on previously
unseen datasets.

2. Evaluation Metrics
The following metrics were used to evaluate the
quality of the models:

e Accuracy (Accuracy) - the percentage of
correctly classified examples.

o Completeness (Recall) - the ability of the
model to identify all at-risk students.

e Fl-measure - the weighted harmonic
means between Accuracy and Completeness, which
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provides a more accurate assessment of the balance
between the two metrics.

The XGBoost model achieved the highest
performance with an accuracy of 92% and an F1-
measure of 0.90. This is due to the fact that the gra-
dient bousting model performs best in highlighting
important features and is effective in dealing with
unbalanced data. [16]

The machine learning techniques used, in-
cluding logistic regression, random forest and
XGBoost, were shown to be highly effective in pre-
dicting academic performance and identifying at-
risk students. Each of the data processing and model
tuning steps was aimed at improving accuracy and
generalisability, and the use of cross-validation and
hyperparameter selection avoided overtraining and
increased the reliability of predictions. [17]

Results and discussion

The results showed that Al-based models
can predict students' academic results with a high
degree of accuracy. The most significant factors
influencing success were attendance (average corre-
lation coefficient 0.65), the number of completed
online assighments (correlation coefficient 0.72)
and previous academic results (correlation coeffi-
cient 0.79).

Table 1 below shows the distribution of
model accuracy:

Model Accuracy
Logistic regression 82%
Logistic regression 89%
XGBoost 92%

The XGBoost model proved to be the most
effective, demonstrating an accuracy of 92%. It
showed the ability to accurately identify at-risk stu-
dents due to the more flexible possibilities of adjust-
ing the model parameters. The analysis showed that
students with low attendance and online activity
tended to perform significantly worse in exams than
their more engaged peers. As a result, early inter-
vention (e.g. counselling or additional support) can
significantly improve their results. [8]

The reviewed results demonstrate that the
application of Al techniques to analyse big data has
high practical relevance. Based on these findings, a
number of specific interventions can be developed
and implemented that will significantly improve
educational processes and student outcomes. Let us
consider several ways in which this research can be
applied in practice:
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1. Early identification of at-risk students

Based on predictive models developed us-
ing machine learning algorithms, universities and
schools can set up a monitoring system to identify
students who show signs of deteriorating academic
performance.

In Kazakhstan, Obilkasymova's research
can be used to create digital student support systems
at the university level, which will enable the rapid
identification of students who need help.

2. Personalisation of learning

Big data analytics and the use of Al make it
possible to personalise learning programmes to
meet individual student needs.

Based on data about how students interact
with learning materials, course content can be tai-
lored to improve their understanding. Students who
are low-engaged or struggling can be provided with
additional resources, such as video tutorials, arti-
cles, or tasks that better match their learning needs.

As Tikhonov and Chernikov (2022) point
out, neural network-based models can be used to
create adaptive learning platforms that automatical-
ly change the difficulty level of tasks based on anal-
yses of student progress. [10]

3. Create support systems and motivational
strategies

Research shows that students' active partic-
ipation in the learning process is linked to their aca-
demic success (Smith et al., 2020). In practice, this
may mean: Implementing motivational systems that
track student engagement and reward students for
active participation. For example, using gamifica-
tion in educational platforms to increase participa-
tion in discussions, tests and projects.

Organising additional counselling for stu-
dents who are inactive or have poor results can in-
crease their engagement and improve results.

4. operational decision-making

Educational administrators can use the re-
sults of data analysis to make operational manage-
ment decisions:

Data from Al systems will help universities
and schools to adjust curricula, organise additional
activities and allocate resources (e.g. teachers' time)
correctly. [13]

These systems can automate administrative
processes such as scheduling, managing teaching
loads and determining educational resource needs.

5. ethical and legal aspects

The application of Al in education requires
adherence to strict ethical standards and student pri-
vacy rights. In practice, this means:
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Systems must be implemented that protect
students' personal data and ensure their anonymity
when using predictive models.

Universities must inform students about
how their data is used and provide opportunities to
opt out of automated data analysis systems. [12]

6. Continuous improvement of models

Based on the data obtained, universities can
continuously improve their forecasting models. This
can be done by:

Analyse prediction errors and adjust algo-
rithms based on feedback from students and faculty.

Introduce new variables to analyse, such as
students' psychological state, participation in extra-
curricular activities and social factors.

7. Implementation at the level of education-
al policies

Research conducted in Kazakhstan and
Russia can be used in the formation of educational
policies and standards. Government agencies can
implement data analysis systems to monitor the
quality of education nationwide, identifying low-
performing institutions and developing strategic
support programmes.[13]

Data analysis of students at risk: From the
total sample, it was found that 15% of the students
(approximately 1,770 students) were at high risk of
academic failure. These students were characterised
by low activity in learning platforms and absentee-
ism of more than 30% of the total time. Additional
analysis revealed that more than 65% of them were
working while studying, which also had a negative
impact on their academic performance. Support
strategies for these students may include flexible
study schedules, additional counselling and individ-
ual study plans. [14]

Figure 1 is a diagram showing the correla-
tion between activity in the online platform and ac-
ademic success:

Figure 1: Dependéh'ce of academic perfor-
mance on activity in the online platform

This correlation emphasises the importance
of engagement in the learning process through
online systems, which have become an integral part
of modern education. Active students who regularly
complete assignments and participate in discussions
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perform significantly better.

Challenges and ethical considerations:
Despite significant advances in the application of Al
to predict learning outcomes, challenges remain.
One of the main challenges is the limited data that
can be used for analysis. Not all aspects of the
learning process can be quantified, which can re-
duce the accuracy of predictions. For example, per-
sonal motivation and psychological aspects of learn-
ing remain outside the scope of automatic analyses,
but they can significantly influence the results.

In addition, there are ethical aspects related
to the use of student data. Maintaining data privacy
and transparency in the use of predictive models is
critical. Students should have rights of access to
information about how their data are used for pre-
dictive modelling and the ability to opt out of such
analyses.

Conclusion: The application of artificial in-
telligence techniques in educational systems offers
new perspectives for improving academic perfor-
mance and creating effective student support strate-
gies. Machine learning models such as XGBoost
and other gradient-boosting methods have demon-
strated high accuracy in predicting academic per-
formance, allowing educational institutions to make
early diagnoses of potential problems in students.
This makes it possible to identify at-risk students in
a timely manner and provide them with the neces-
sary support before academic difficulties lead to
serious consequences, such as expulsion or lower
academic performance.

Of particular importance are algorithms that
can identify hidden patterns in student behaviour
and performance based on large amounts of data.
This approach allows for a more accurate assess-
ment of the impact of various factors on the learning
process - from class attendance and activity on
learning platforms to the demographic and psycho-
logical characteristics of students. Thus, educational
institutions have the opportunity to implement adap-
tive support systems tailored to the individual needs
of each student, which significantly increases the
efficiency of the educational process and reduces
the risk of academic failure.

The future of Al implementation in educa-
tion is linked to the need to further develop and op-
timise existing predictive models. The most im-
portant challenge is to develop more accurate and
flexible predictive models that can take into account
a wide range of factors, including students' personal
and socio-economic characteristics. Moreover, en-
suring ethical transparency and respecting students'
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rights in the use of their data will be a key aspect. It
is important to develop models that take into ac-
count not only predicting outcomes, but also pro-
vide a personalised approach to each student, taking
into account their unique educational trajectories.

Further research is needed to optimise data
analysis techniques, including the development of
more efficient machine learning algorithms and
their integration into existing educational platforms.
Attention is also required to the ethical aspects of
applying Al in education, especially in the context
of data privacy and equitable distribution of re-
sources among students. Optimising these aspects
will make educational systems more sustainable and
oriented towards long-term development, which in
turn will contribute to improving the quality of edu-
cation on a global scale.
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