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ANALYSIS AND NEW TRENDS IN THE USE OF CLUSTER SYSTEMS
AND ARTIFICIAL INTELLIGENCE IN THE MODERN HIGHER
EDUCATION SYSTEM

Abstract: The main purpose of the article is to analyze the existing
practices of using adaptive learning systems in education and build a
conceptual model, taking into account the peculiarities of “Online” learning. In
accordance with the goal, the following tasks are set: 1) to develop adaptive
platforms used in “Online” education systems,; 2) determine the role of the
teacher in adaptive learning and the possibility of replacing it with artificial
intelligence; 3) propose an adaptive learning model.

The theoretical basis of the research is based on a complex of scientific
positions of scientists in the field of "Online™ education and artificial
intelligence. Theoretical methods were used to analyze and generalize existing
intelligent systems for adapting the learning process, as well as the methodology
of data processing algorithms used for this.

Keywords: education, artificial intelligence, neural networks, adaptive
learning, databases, educational service, multi-agent approach, learning
gamification.

Ha ceromnsimiauii 1eHb pa3BUTHE KOMIIBIOTEPHOW TEXHUKHU OCYILIECTBHIIO
OTPOMHBIN CKauOK BIEPE, YTO J1aJI0 TOJYOK MOSIBJICHUIO HOBBIX TEXHOJOTUN U
BO3MOXXHOCTH UX peanu3anuu. [[onbITKM TPUBUTH KOMIIBIOTEPY CIHOCOOHOCTU
MBICTTUTEIBLHON JIESITEIIbHOCTH CBS3BIBAIOT C OMNpPEACICHUEM HCKYCCTBEHHOIO
uHTewiekTa. Ero GyHkImonnpoBanue cBI3aHO ¢ 00pabOTKOM YK€ UMEIOITNXCS
JAHHBIX WJIM TOJBKO MOCTynaromux. Ha ceronHsimHuil eHb U3BECTHO YETHIPE
IpyNIbl MaTEeMAaTHUYECKMX METOJOB HMHTEJUICKTYaJIbHOTO aHajin3a JaHHBIX: 1)
CTaTUCTHYECKUE; 2) KHOepHETHUECKUE; 3) ONTUMHU3AIIMOHHBIC; 4) SKCTIIEPTHEHIE.

HapapHe ¢ meaunuHON WM HWH)XXCHEpPUEH HEMaJIOBAXKHOW 00JIaCThIO
YeJIOBEUECKON JIESITENIbHOCTH SBJISIETCSI 0Opa3oBaHHUE. Y CHENTHOCTh CHUCTEMBI
oOpa3oBaHUs 3aKIIOYAETCSd B TPAMOTHO TIOCTABJICHHBIX IIENIAX, MPABUIHHO
BBIOPaHHBIX METOJAX W CPEACTBAX UX pealu3aliy, aHAJIU3€ U CBOCBPEMEHHO
BHECEHHBIX B Mpolecc Koppekiusx. OTAeIbHOe BHUMAHUE CETOHS YIEIseTCs
nporHo3upoBanuto [6]. OHO BO3MOXHO OJsarogapsi o0paboTke OOJIBIIOTO
MOTOKa JaHHBIX. Ha ceroiHsImHui 1eHh 3TO BO3MOXKHO C MOMOIIBI0 METOJIOB
Data Mining u Big Data [1; 4; 5; 16]. bnarogapst M mosiBUJiach BO3MOKHOCTb
aJanTUPOBATh MPOIECC 00YUEHHUS T0/I YPOBEHb yHaIIUXCS.

Kasxnprit m3 HUX crmocoOeH penraTh ONpeAesICHHbIN Kace 3a/1a4 (aHaIu3 U
paHXKMPOBAHME JIAaHHBIX TIO0 CTEMEHH OJU30CTH K JKEJIaeMbIM pe3yJbTaTam,
peIlIeHne 3a/1a4 HETPUBHAIBHBIM CIIOCOOOM, TTPOTHO3UPOBAHUE U TTOJACKA3KU HA
OCHOBE MMEIOLIEr0Cs OMbITa, ONTUMHU3ALMS JAHHBIX), PE3YJIbTAaThl YET0 MOKHO
HaOJIOaTh B TIOBCETHEBHOM JKU3HM.
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B xonme o00yyeHuss YYEHUKH CTaJKUBAIOTCS C OOJBIIMM OOBEMOM
uHdopmaruu. OJHAKO JajJeKo HE KaXIbld CIOcoOEH ee BCI0 YCBOUTH
(ocobeHHO caMocToATeNbHO). B naHHOW cuTyanuu HEOOXOJUMO BHEAPATH
CUCTEMY C MPUHIMIIAMH aJaNTalMi Kypca OOy4YeHHUS IUCUUILIMHE K YPOBHIO
3HAaHUM Yy4YCeHHMKa Ha OCHOBE HCKyccTBeHHOoro wuHremnekra (MW) [13; 14].
AnlanTuBHOE OOydeHHE OmpeiesieTcs Kak KoHienuus (oOydaromiasi MOJIENhb),
COJICHCTBYIOIAs HOBBIE TEXHOJOTWMM JJIA YIYYIICHHS YPOBHS 3HAHMHIA,
oOydaromerocss ¢  y4eTOM  €ro  HWHAUBUAYAIbHBIX  OCOOCHHOCTEH
(3MOLIMOHATBHOE COCTOSIHHE, IO0JI, CIIOCOOHOCTHh BOCHPHHHMMATh Pa3IUYHbIC
TUNl UHGOpMAIUU, ypoBeHb y4eOHbIX HaBbIKOB) [18]. IIpomecc oOyueHus
JOJDKEH «IOACTPAaUBATHCSI» HA MHTEIUIEKT 00YyYarolerocs, OonpeaeisTh 00beM
€ro 3HaHWM U BBICTPAUBATh UHIANBUIYATbHYIO TPACKTOPHUIO O0OYUCHHUS.

K amantuBHBIM mtatrdopmam MoxHo otHecTu: 2U, Wiley, Canvas, Loud
Cloud, Blackboard, Knewton, RealizelT, Adaptcourseware, Anewspring,
Geekie, Smart Sparrow [2].

Pazpaborannass mporpammuas miatdgopma Ha ocHoBe WU, oreHuBaer
KKIBIA IIar, KakJ0oe AeMCTBHE MOJONEYHBIX U MepeAaeT MX yuureno. B
caMOM Hayajle YYEHHKHU MPOXOJAT KOPOTKHM TECT U OINpPENEsIOT KOHEUHYIO
1eabp o0y4eHus, a mporpaMma MoJ0upacT COOTBETCTBYIONIMNA KOHTEHT (TUIaHBI
Kypca, Marepuain) sl o0ydeHus. Eciu ydeHHK YTO-TO HE TOHSUI WIH
IPOITYCTUJ YPOK, TO €CTh BO3MOXHOCTh BEPHYTHCA U MOBTOPUTH TeopHio. llpu
JOJDKHOM YPOBHE 3HAaHMW 1O TEME MaTrepual BapbUpPYETCs MO YPOBHIO
TpyaHocTH. Kaxnplii ydyeHMK cam BblOMpaeT Temn oOyuyeHus. lIporpamma
MOCTOSIHHO COOMpaeT JaHHble (IIpernojaBaTeid MMEIT BO3MOXXHOCTb OBICTPO
BHOCUTh KOPPEKTHMBBI B KypC) M YYUTCA Ha HHX (B ciy4ae momdopa
nanpHeiero marepuana). [I[pumenenue nanHoi miuatdopmbl B 00pa3oBaHHUH
MO3BOJIIIIO YIAYUITUTh UMPHI YCIENTHOM CJaYM BBIMTYCKHBIX M BCTYIUTEIbHBIX
9K3aMEHOB. JlaHHas TEXHOJIOTHS paccMaTpUBAeTCsl KaK YacTh Ipolecca
(TIOMOITHUK YYUTETIs), @ HE TPOIIECC B IEJIOM.

Oo6pazoBatenbHbiii  cepBuc (mnatdopma) Knewton [17] 3anmmaetcs
nepconanuzamnueit ooyuenus ¢ 2008 roma. Knewton — 3o muardopma, Ha 6aze
KOTOpOM pa3palaThIBalOTCS MPOrpaMMbl W TNPWIOKEHHS C aJalTHUBHOM
byHKUMEH. AHaTUTHYECKasi CUCTEMa MO3BOJIIET OTBETUTh HA TaKUE BOIMPOCHI,
Kak: 1) 4TO M3BECTHO CTYJEHTY; 2) MOYEeMYy OH OIIMOCA B 3a/laHuu; 3) Kakue
TEMBI JIJI1 HETO BaXKHBI; 4) MPOTHO3 YCMEIIHOCTH Ha JAHHOM JTare.

Texnonorus Intelligent Adaptive Learning otcnexuBaer aelcTBue
KQKJOTO y4alllerocsi M OIEHUBAET CTpPaTernH, MCIOJb3yeMbIE ISl PElICHUs
npobsieM. 3aTeM MporpaMMa KOPpPEKTUPYeT MaTephal ypoka U YPOBEHb
CJI0)KHOCTH, KOJIMYECTBO MOJACKA30K, TEMbI U TEMII U3y4EHHUs. Y MPEenoaBaTes
€CTb BO3MOXHOCTb HaJIaguTh OOpaTHYIO CBSI3b C YUYEHHKOM B BHJE
CBOEBPEMEHHBIX TOJICKA30K (BUACO, TpaUKU WU TOMOJHUTEIHLHBIN MaTepua)
npy 3aTPyJHEHWW OTBETa HAa BOMPOC, BAPHUPOBAHUS KOJWYECTBA MOMBITOK
3arpoca Wid BpeMeHH 0e31eHCTBUSI.
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[Iporpamma cobupaeT OorpoMHOE KOJMYECTBO JaHHBIX, B TOM YHCIIE HE
TOJIKO OTBETHI Ha BONPOCHI, HO U WH(OPMAIUIO O TOM, KaK 4acTO CTYJEHTHI
IPOCMATPUBAIIM 3a7aHus (TEOPHUI0), TJIe U YTO BbIOMpau. BelonHeHne o1HOTO
U TOTO K€ 3aJaHus I pa3HbIX CTYACHTOB OTIWYaeTcs Oyaromapsi €ro
alanTUBHOCTH  (NEpCOHaNM3alMM  KOHTeHTa).  [Iporpamma  crmocoOHa
OTIPEJICNTNTh, KOTJIa U C KAaKOW TEeMbl HEOOXOAMMO IMOBTOPUTH MaTepual. Y
MIPETI0IaBaTeNsl €CTh BO3MOXKHOCTh MHANBUAYATU3UPOBATh OOyUYCHHUE B TPYIIIIE,
IUTAHUPOBATh JIGKIIMM Ha OCHOBE 3HAHWM CTyneHToB. B pesymprate y
MPErnoiaBaTelii €CTh BO3MOXKHOCTH CIPOTHO3HPOBATH YCIENTHOCTh CIAAYH
CTYZCHTOM 3K3aMEHa WJIM OCBOCHHE MaTepuaa.

Ha ceroansimnuii 1eHb qanHas oOpa3oBarenbHas aTGopMa CymecTByeT
KaK KOHCTPYKTOp OECIUIATHBIX OTKPBITBIX OHJIAMH-KYPCOB U YPOKOB C
aJaNTUBHBIMU PEKOMEHJAIMSIMU, OHA TMO3BOJSIET CO3/1aBaTh HMHTEPAKTUBHBIC
oOy4aronife ypoku ¢ 0OpaTHOM CBSI3bIO M aBTOMATUUYECKON MTPOBEPKOMA.

Takolt moaxon uMeeT psiJi MPEUMYINECTB: BO-TIEPBBIX, O0yUYAIOMUIC HE
HAYMHACT M3Y4YEHUE Marepuaia C Hayaja TeMbl WA pa3jiesia, YTO DKOHOMHT
BpEMs; BO-BTOPHIX, B 0a3e JaHHBIX MOJEIHW 00y4aeMoro XpaHATCS €ro
peabIayIue TeUCTBUSI, YTO JA€T BO3MOXKHOCThH B JAJIbHEHINIEM HCHOJb30BaTh
UX JUIS aHaJIN3a.

Takum 00pa3oM, MOKHO KOHCTaTHPOBATh, YTO IIATGOPMBI aTallTHBHOTO
oOpazoBanus — [={Z, U, M, T, N, D}, koTopoe T0I>KHBI yUUTHIBATh CIAECAYIOLINE
MOMEHTHI:

1) Z — MHOXECTBO 3HAHWM, YMEHUI U HABBIKOB, IIeJIb 00yUYCHHS (YPOBEHb
W3YUYEHHUS TUCITUTLINHBI), TPeOOBaHUS K 3HAHUSM;

2) U — wmomens o0y4aemMoro, KoTopas JOJDKHA COCTOSITh U3
MICUXOJIOTUYECKUX  XapPaKTEePUCTHUK  (NICUXOJOTUYECKUM  TUN  JIOJDKEH
OTIPEIENIATHCS Ha TMEPBOHAYAIIBHOM JTare paboThl ¢ m1aTopmoil), Ha4aIbHOTO
YPOBHSI 3HaHWU;

3) M — TeopeTHUECKUiT U IPAKTUYCCKHUI MaTepHall, TECTHI;

4) T — MHOXECTBO BApUAHTOB MOCTPOCHHUsST 00Pa30BaTEIIbLHON TPACKTOPHH,
KOTOpas JIOJDKHA YYUTHIBATh U TaKHe MapaMeTphl, Kak: a) BpeMsi, 3aTpauyeHHOE
Ha H3y4YeHWE TEMBI, BBHITIOJHEHHWE MPAKTHYECKOTO 3aJaHus; 0) KOJIWYECTBO
MPEI0CTABIIIEMBIX MOJICKA30K;

5) N — MHO’XECTBO BapHMaHTOB OpPTaHHW3aI[MH TOIOJOTUH HEHPO CeTH IS
aHaJIHM3a ¥ TIPOTHO3UPOBAHHS,

6) D — ©Oasa XpaHeHHs JIMYHBIX JAHHBIX, TEOPETHUYCCKOTO U
MPAKTHYECKOTO MaTeprasoB.

CoBpeMeHHy10 1U(POBYI0 00pabOTKY OOJBIIOTO KOJWYECTBA JTAHHBIX
cBsi3bIBalOT ¢ TepMuHamu Big Data, Data Mining, Learning Analytics. Kaxprii
U3 3TUX TEPMUHOB TMPEACTABISIET COOOM TEXHOJIOTHIO, METOJ WJIM UHCTPYMEHT,
MO3BOJISIONIMKA ~ pabotath ¢ jgaHHeiMu. Big  Data  paGortaer co
CTPYKTYPUPOBAHHBIMU u HECTPYKTYPUPOBAHHBIMHU JAaHHBIMH,
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MPEACTABISIONIMMA  OTPOMHBIA MaccuB HH(popManuu (6a3y nmaHHbIX). K
OCHOBHBIM 3aJlauaM, pemaeMbiM Big Data, oTHOCST:

1) cOop maHHBIX;

2) XpaHEeHHE JIaHHBIX;

3) paboTy ¢ JaHHBIMH.

Taxum obpazom, Big Data mpencraBnsier co0oil TEXHOIOTHIO B 00JIACTH
IpPOrpaMMHOTO M allapaTHOrO OOECHEYEHHUs, 3aHHUMAIOIIYIOCS aHallu30M,
OpraHu3aluell M ymnpasieHHeM HaHHbIMU. Data Mining mpezacTaBiseTr coboi
TEXHOJOTHIO pabOThl C HECKOJIBKO CTPYKTYPUPOBAHHBIMU JaHHBIMH. OCHOBHAas
HANpaBJIEHHOCTh  3aKJI0YaeTcs B  IOWCKE CKPBITBIX (HETPUBHAJBHBIX)
B3aMMOCBSA3€H OrpaHMYEHHOTO OOJBIIOr0 00bEeMa JaHHBIX, IPOTHO3UPOBAHUH,
kinaccudukanuu, Buzyanusauuu. Learning Analytics siBisieTCsl TEXHONIOTHEHN MO
cOopy, aHaJIM3y OTPOMHOTO MAacCHBa JAHHBIX Y4€OHOU NEATENbHOCTH C LIEJIBIO
ontuMuzanuu  o0ydyeHus. «Cucrtema JOHKHA YYUTHIBaTh  YHUKAJIbHBIC
npoOIeMbl aHATU3UPYEMbIX JeTalel W BIMSHUE HAa HUX JIOOBIX ACIEKTOB U
W3MECHEHUM» [2].

Kak BuauM U3 MpeAcTaBlEHHBIX BBIINIE ONPEACICHUN TEXHOJIOTHI
00pabOTKH JaHHBIX, Jt00as COBPEMEHHAas WHTEIUICKTyalbHas aJanTHBHAs
maTgpopma OyJIeT CTPOUTHCS HAa UX OCHOBE.

Haubonpuryto momyJisipHOCTh B 3apyOekHOM OOpa3oBaHUU MOJy4HIa
amepukaHnckas argopma Knewton. MoKHO BCTpETUTh MHEHHE aBTOPOB, UTO
naHHas miargopma He HMCHoib3yeT TexHojiormu Data Mining wimn Big Data,
OJTHAKO ATO HE TaK: OHAa TpeOyeT MPUMEHEHHUS COOTBETCTBYIOIIEH TEXHOJIOTHH
00paboTku naHHbIX [15].

JIMYHOCTHBIE KauyecTBa Ka)XJAOr0 MHAMBHUIYaJIbHbI, & COOTBETCTBEHHO, U
CTENIEHb  yCBOEGHMsI Marepuasia pasHas. Co3gaHue U NpPUMEHEHHE
WHTEJUICKTYallbHOM aJanTUBHON IJIaTGOPMBI MO3BOJIUT PEUIUTH MPOOIEMBI,
CBSI3aHHbIE C MHJMBUIyadu3aluel npouecca oopasoBanus. VHTeIeKTyanbHast
COCTaBJISIIOIIAs JAHHBIX CUCTEM OCHOBBIBaeTCA Ha TexHojorusx: Big Data, Data
Mining, Learning Analytics. VIXx mpumeHeHue B 00pa3oBaHHH CO3/1a€T CBOU
MOJIOKUTEbHbBIE aCTIEKThI:

1) nna oOydaromuxcs (UCMOJb30BaTh BUPTYATBHOTO MpEnoaaBaTens s
nondopa Marepuana, ONpeAeNiaTb TeMmn oO0ydeHus (Harpys3ky), BbIOMpaTh
WHANBUIYAIBHYIO  TPAaeKTOPHIO OOy4YeHUs, BHUPTYyaJbHO MOJCIHUPOBATH
CUTYaIHI0);

2) nmus mpernogaBatens (apryMEHTHPOBATh T€ WM WHBICE HOBOBBEICHHS
(BBIBOZIBI), BBICTpaMBaTh WHAWBHIYATbHYIO IOCIEIOBATEIILHOCTh Y4eOHOTO
IJIaHa ¥ CBSA3aHHBIC C HUM YYEOHBIC HABBIKU IS KAXJIOTO Y4allerocsi, MCKaTh
CKPBIThIE 3aKOHOMEPHOCTH, 3P(PEKTUBHEE MCIOJIb30BATh JIEMEHTHI TPYIIOBOM
palboThl, TPaMOTHO BBICTPAUBATh 3aHATHS, OCYIIECTBIISATh MPOTHO3 YCIEITHOCTH
oOy4YeHUsI 1 CBOEBPEMEHHOE BHECEHUE U3MEHEHHUS).

KoruutuBHbie MeTOBI 00yUeHUs (METOABl y4eOHOTO MOHMMAHUS) — 3TO
npueMbl OOyueHHUs, OCHOBAaHHBIE Ha TaKHUX BHUAAX IEATEIbHOCTH, KOTOpBIE
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MO3BOJISIOT JIMYHOCTH MO3HABATh ce0sl v OKpykarouiuii Mup. CyTb KOTHUTUBHOM
TEXHOJIOTUHU B 0OYYEHUH COCTOUT B 0OECIeunBaroieil MOHUMaHUE CTyICHTaMuU
yueOHoM wuH@popManuu. OCHOBHas 1eJdb HCCIENOBAaHUS KOTHUTUBHOTO
OoOy4eHHMsI, 3aKJIIOYaeTCsl B Pa3BUTUU BCEX YMCTBEHHBIX CIIOCOOHOCTEH U
CTpaTeruy, AENalIINX BO3MOXKHBIM Ipolecc 00y4YeHUsl U ajanTaluy K HOBBIM
cutyanusim [6, cT. 48]. AKIEHT 00y4YeHUs JOHKEH CMECTUTHCS B CTOPOHY
yCKOpeHHs 00paboTKH MHGOPMAIINH H3-3a €T0 OOWJIHS, TO €CTh, TSI TIEPexo1a K
OOIIEeCTBY 3HAHUM, MBI JOJKHBI CO3/1aTh TaKyl CHCTEMYy 0Opa3oBaHus, TI€ B
MaccoBOM  MopsiAke OyAyT  TpemojaBaTbcsi  KOTHUTHBHBIC — HABBIKH,
MOBBIMIAONINE WHINBHUIYATbHBIC CITOCOOHOCTH 00pabOTKH HH(OPMAIIHH.

KorauTuBHBIE TEXHOJOTUW CO3MAIOT YCIOBUS ISl TTOHUMAaHUS KaXKIIbIM
CTyaeHToM  Bxojsamed  uHbopmamuu. K mpumepy,  dopmupoBath
MH()OPMAIMOHHYIO KOMIETEHTHOCTh YYalllUXCs, IOJ KOTOPOM IOHHUMAETCS
COBOKYIMHOCTh YMEHUN MCHOJIb30BaTh HMHGOPMAIIMIO, TMOCTYHAIOIIYI0 U3
Pa3INYHBIX UCTOUYHUKOB:

— yMEHHUE KOHCIEKTHUPOBATh, T. €. H3Jaratb COOCTBEHHBIE MBICIH B
COOTBETCTBHUH C HOPMaMHU SI3bIKA U MIPaBUJIAMU JIOTHKU;

—  yYMEHHE  aHHOTHpPOBaTh, T. €.  OCYHICCTBISATH  KPAaTKYyIO
CTPYKTYPHUPOBAHHYIO 3aIlMCh COJCP)KaHWUS KHUT, CTaTeH, BBICTYIICHUH, Teie-
BUJICO- U IPYTHX MaTEpUasoB;

— YMEHHE OCYILIECTBIATh cOOp MHPOpPMALIKH IO 33JaHHOU MpodIieMe;

— YMEHHUE OCYIIECTBIATH COMOCTaBICHHE WHGOPMAIUH, MOJTYICHHON U3
Pa3TUYHBIX UICTOYHUKOB, IO 3aJaHHBIM KPUTCPHUSIM;

— yYMEHHE WCIONb30BaTh TEXHUYECKHE  CpEICTBAa  MOTy4YEHUS
uHdopmaIuy;

— yYMEHHE WCHOJb30BaTh MPOTPAMMHBIC CPEICTBA  IOJTY4YEHUS
uHdopmaIuu.

B HOBOM o00pa3oBaHuM J0JDKHA OBITH CO37aHa TakKas METOJIO0JIOTHS
0oOy4eHHMsI, KOTOpasi MO3BOJIUT MacCOBO TOTOBUTH CIICIIMAIMCTOB, 3HAIOIINX Ce0s
U CBOM CIIOCOOHOCTH, YTO TMO3BOJHUT €My YUUTHCS Ha MPOTSHKEHUH BCEW CBOEH
KU3HH U T€M CaMbIM HEIMPEPHIBHO MOBBINIATH CBOIO KBanuukaruo. OHmaiH-
oOy4eHHE HHCKOJBKO HE YJIydIlaeT MOHWMAaHHWE yYYCHHKaMHu WHGOpMaIuu, a
JUIIL JIeJIaeT Mpolecc oOydeHus Tmpolne U JocTymHedl. UToObl m30exkarth
npo0jeM B TOHUMAHWUHW, HEOOXOIWMO TOAXOAWTh K KAKIOMY CTYACHTY
WHIUBUyaJIbHO WM YK€ Pa3CINTh UX Ha TPYMIIEI HA OCHOBE MX COIIMOTHUIIOB.

[Icuxuka mrofeit MoxeT OBITH TpeACTaBiIeHa B BHIE 16 BO3MOXKHBIX
BApUAHTOB BOCTIPUSITHS U 00paOOTKH HMH(OpMAIUHU, COTJIACHO COIMOHUYECKOM
KoHuenuuu. [losTomy HE0OXOAMMO TOHMMAaTh, YTO B TOJIOBE Yy BaIllero
co0eceqHUKa MOXET OBITh YCTAHOBJIEHA COBEPIIEHHO Jpyras CHUCTeMa
00paboTk HMHQPOPMAIMOHHBIX JAHHBIX, OTJIMYAIONIMECS OT Balied, u
COOTBETCTBEHHO B JII00O€ CKa3aHHOE BaMH CJIOBO MOXET OBITh BJIOXEH
aOCOJIFOTHO MPOTHUBOMOJIOKHBIM CMBICHT AJIs1 yueHHuKa. Takum o0pa3om, OCHOBOM
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AJIIEKTPOHHOTO 00y4YeHUsI B MEPBYIO OUepe/b JOKHO OBITh HE Iearoruka, a
COIIMOHUKA.

CnocobHOCTH 'y BCeX K H3Y4YEHUIO 4ero-nubo pasHblid. Pa3Hblit
YKW3HEHHBIN ONBIT, pa3HbIE MOTUBALIMKM U YPOBEHb 3HaHM. [lo3TOMY KOMY-TO M3
oOydJarommxcss MporpaMma BCEr/a KaXeTcs CIUIIKOM JIETKOW, KOMY-TO
HEBBIHOCUMO TpyaHOW. KoMy-To yno0HO BOCHpPHHMMATH MaTepual B OJIHOM
dbopme, KoMy-TO B JApyroid. B pesynpTaTe, mnpemomaBaTelib BCE BpeMs
OKa3bIBAa€TCA IMEpe] HepellaeMon 3ajadeid: Kak OO0eCHedHuTbh MNPUEMIIEMYIO
YCIIEBAEMOCTh «CJA0BIX» YYEHUKOB M HE OTOUTH >KEJIAHUE YUYUTHCS JIETKUM
MarepuasioM y cuiibHbIX? [2, c. 1]. I[losToMy mpu MOATOTOBKE K 3aJaHUSIM
HEO0OXOMMO YUYHUTHIBATh PA3HBIA YPOBEHh KOTHUTUBHOTO PA3BUTHUS CTYICHTOB U
CO3[1aBaTh 33JaHHS COOTBETCTBYIOLIEIO YPOBHS CJIOXKHOCTH. B 3TOM Takke
3aKJIIOYAETCS M MPUHLUI UTOTOBOTO KOHTPOJS, B KOTOPOM OLIEHKAa 3HAHUI
COOTBETCTBYET ONPEACICHHOMY YPOBHIO 3HaHMil [5, c. 49].

HoBpIM HHCTpYMEHTOM y4eOHOTO Ipolecca yxe B Onkaiiiiem Oyayiiem
MOTYT CTaTb BHUJCOUTpHl. [eliMudukanuss u 0oO0pa3oBaTEIbHBIE HIPHI
MOTUBUPYIOT Ha OOy4YeHHE, MPUBHOCAT JyX COPEBHOBATEIBHOCTU U JIAIOT
OCBOUTH KOHKpETHbI€ HaBbIKU. C TIOMOIIBI0O HIP YUYEHUKH C OOJIBIIUM
MHTEPECOM OCBAaWBAIOT HOBBIE O0JIACTH 3HAHUS W TOJY4YalOT BO3MOXHOCTb
MOJICJIMPOBaTh M MCHBITBIBATH Ha ce0€ pa3Hble CUTyallMH. JTO IOMOTaeT
ONPENENHUTHCS C MPOPECCUOHAIBHBIMUA CKJIOHHOCTAMH M WHTepecamu. Urpsl,
MO3BOJISIIOIME  CO3JaBaTh CJOXHBIE CTPYKTYpbl, IOMOTalOT Pa3BUTHUIO
KpEaTUBHOCTH, & KOOIEPATUBHBIE, COIIMAIbHBIE U OM3HEC-UTPHI CIIOCOOCTBYIOT
KOJUIEKTUBHOMY PEUIECHUIO 33/1a4 U PA3BUTHIO SMOLMOHAIBHOTO HHTEIIJIEKTA.

Ha cerogusinuii 1eHb IPUMEHEHHE UCKYCCTBEHHOTO UHTEIIEKTa BXOIUT
u B chepy oOpazoBanusa. Co3maroTcs TEPBbIE CHCTEMbl HAa OCHOBE JaHHBIX
TEXHOJIOTUI B OOJACTH MPOKTOPUHTA, KOTJAa MAIIUHBI MCIOJIb3Ysl aJTOPUTMBI
pacrio3HaBaHHUsl JIMI], OTCJICKUBAIOT CIa4y CTYAEHTAMH KOHTPOJIbHBIX TECTOB U
3alaHUIl OpH claye UX B BJIEKTPOHHOM cpene. OOHUM W3 HANpaBJICHUN B
o0nacTu oOpa30BaHUs SIBISIETCS UCIOJIb30BAHUE TEXHOJOTUH HCKYCCTBEHHOTO
WHTEJUIEKTa B aJalTHBHOM OOYYEHWH, HCIOJIb30BAHUE KOTOPOTO TMO3BOJISIET
ONPENEIUTh BO3MOXKHOCTU (OPMHUPOBAHUA JUISI KaXJOrO OTAEIBbHO B3STOrO
CTYJI€HTa UHIUBUIYaIbHON 00pa30BaTENbHON TPAEKTOPHUHU.

C Touku 3peHus HUHGOPMAIMOHHOIO TOJAXOAa, HUCKYCCTBEHHBIN
MHTEJUIEKT — 3TO 00JacTh MH(GOPMALMOHHBIX TEXHOJOTHWW, OCHOBHAs 3ajaya
KOTOpOHM pa3pabOTKa MHTEIEKTYaJbHbIX KOMIIBIOTEPHBIX CHCTEM, CIIOCOOHBIX
pemaTh 3a7a4u, KOTOpble TPAJUIMOHHO PEIIAIMCH C TOMOIIBIO YEJI0BEUYECKOTO
pasyma, HampuMmep, TOHUMaHUE S3bIKa, PacCyXKIeHus, pemieHue mpoodiem. Ha
CErOJIHSIIHUN JIeHb pa3JMYalOT HECKOJIbKO HalpaBJICHUW B Pa3BUTUU
TEXHOJIOTUI UCKYCCTBEHHOTO MHTEIIEKTA:

HEUPOHHBIE CETH — 3TO MaTeMaTUYEeCKasi MOJIETb, a TAK)XKE €€ allapaTHas
W T[porpaMMHAas peanu3anusi, T[OCTpOeHHas 1o o0pady U MOJ00HUI0
OMONOTUYECKUX HEMPOHHBIX CETEH;
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AKCIEPTHBIE CUCTEMBI — 3TO KOMITBIOTEPHBIE CHUCTEMBI, CIIOCOOHBIE Ha
OCHOBE TEXHOJIOTMM 0a3 3HaHUW M COOTBETCTBYIOIIMX aJrOPUTMOB 3aMEHHUTH
YeJI0BEKa IKCIIEPTa B Pa3IMUHBIX 00JIaCTSX;

€CTECTBEHHO-SI3bIKOBBIC CHUCTEMBI — 3TO aBTOMATHYECKHE
WH(POpPMAIIMOHHBIE CHUCTEMBI, B KOTOPBIX [JI1 OOIICHHUS C TI0JIb30BaTElIeM
WCITIOJIB3YETCSI €CTECTBCHHBIN S3BIK;

HEUETKHE MHOXECTBA — 3TO 0a30BOE IIOHATHE HEYCTKOH JIOTMKHU, B
KOTOPOH BMECTO JBYX 3HAUYCHWA HOJb W CIWHHIIA PACCMATPUBACTCS BECh
mquanason [0;1];

DBONIIOIMOHHBIC ~ METOABI M  TCHETUYECKHE  QJITOPUTMBI  —3TO
ABPUCTHUYECCKUE aJTOPUTMBI, HWCIOJB3YIOMHECS ISl 3aJad ONTUMHU3AINH, B
OCHOBE KOTOPBIX JIEKAaT MEXaHU3Mbl aHAJIOTHYHBIE €CTECTBEHHOMY OTOOpY B
IPUPOJIC;

CHUCTEMBI U3BJICUCHHS 3HAHUM — 3TO HOBBIC MHHOBAI[MOHHBIC TEXHOJIOTHUU
U3BJICYCHUS U 00pabOTKH OOJBIINX 00BEMOB HMH(pOpMAIMHU, MOJYYCHHBIEC W3
1J100aJIbHBIX KOMITBIOTEPHBIX ceTeit [2,5].

Cdepa obOpazoBaHus SBISETCA OJHUM W3 MEPCHEKTHBHBIX HaNpaBICHUMN
HCIIOJB30BAaHUSA  CHCTEM  HCKYCCTBEHHOIO  HMHTEUIEKTa. B peltunre
MEePCTIICKTUBHBIX HAIMpaBJICHUN, B KOTOPHIX 3a CYET BHEIPEHUS JTaHHBIX
TEXHOJIOTHIA MOKHO TIOJIYYHTh HAMTYUIIIHE TIOKA3aTeIN yBEIHICHHS (aKTOPHOM
IIPOU3BOAMTENILHOCTH, cepa 00pa30BaHMs BXOJUT B MATEPKY JIUEepoB (puc. 1).
[11]

06bem peIHKA MCKYCCTEEHHOTO 59.7

WHTENNeKTa — B3aUMOAEACTBNI C KnueHTamm ByayT
(Munnuapabl gonnapos) 46 5 0/0 YNPABNATLCA NPH NOMOLLN

UCKYCCTBEHHOTD WHTEnnekTa B 2025 1.
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Puc. 1. Peiitunr orpacieii mo mokaszaTear0 MOBBLIINICHUS (HaKTOPHOU
MIPOU3BOJIUTEIIBHOCTH 33 CYET BHEAPEHHS HCKYCCTBEHHOIO WHTEIJIEKTa, B
MPOIIEHTAX.

MupoBoii 00beM pPBIHKAa MCKYCCTBEHHOT'O WHTEICKTa B 00pa30BaHUU B
2025 r. mocTurHeT nokaszatens 3,3 Muuapaa aoapos (puc. 2) [3,12].
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Puc. 2. /lunamMuka MUPOBOT'O PhIHKA CHCTEM HUCKYCCTBEHHOT'O MHTCIICKTA
B 00pa30BaHMM.

OCHOBHBIM HamlpaBJIEHUEM NPUMEHEHUS UCKYCCTBEHHOI'O HMHTEIIEKTa B
chepe o00pa3oBaHUs SBISETCS MPOKTOPUHI — 3TO CHCTEMbI YIAJIEHHOTO
HAOJMIOJIEHUS] 32 TMOBEJCHHEM MHCIBITYEMOTO BO BpeMs IPOBEIACHUS
MIPOBEPOYHBIX UcCHbITaHui [13, 14].

B ocHOBe HCKYCCTBEHHOTO MHTEIJIEKTa B 0Opa30BaHUM JICKHUT OCHOBHAS
1EeNb CNIeNaTh BBIYUCIUTEIBHO TOYHBIMUA U SBHBIMU (DOPMBI 00pa30BaTENbHBIX,
TICUXOJIOTHYECKUX M COIMANBHBIX 3HAHUI, KOTOPBIE YAaCTO OCTAIOTCS HESBHBIMU,
TO €CTh TNPEACTaBUTh JTH 3HAHUS B (POPMAIM30BAHHOM BHUIE, UYTOOBI C
MOMOIIFI0  KOMITBIOTEPHBIX ~ MPOrpaMM  TMPOAHAJIM3UPOBATH  IOJYYCHHBIC
pe3ynbTaThl ©W Ha OCHOBE IMPOBEACHHOTO  HCCJICNOBAHUS  TOJMYyYUTh
COOTBETCTBYIOIYIO ~ MojJenb  oOydeHusa. OpHuM U3 HamnpaBiIeHH
UCKYCCTBEHHOTO  HHTEJJIEKTa  SBIIETCS  BO3MOXHOCTH  (DOPMUPOBAHMS
alIalITUBHBIX cpel O0y4YeHHs, MO3BOJIIOIIMX Ha OCHOBE aHAJIM3a OIpPEAETUThH
VHAMBUIYAIBbHYIO TPAEKTOPHIO 00y4aeMoro.

ApnantuBHBIE Cpenbl oOydeHuss — 3To nudpoBas cpega oOydeHus,
ajanTupyromas IMoAXOAbl M MaTepuaidbl K OOYYEHHIO U  HU3YyUEHHUIO
BO3MOXKHOCTEH U MOTPEOHOCTEH OTAEIBHBIX yUaIlIUXCsl.

Hcnonb30BaHre UCKYCCTBEHHOTO MHTEIUIEKTa B 00pa30BaHUM JIOJKHO
0a3upoBaThCs HA TpeX 0A30BBIX MOIX0HAX:
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oIucaHue mporiecca 00ydeHus (Ieaarornaeckas MoJIeb);
ONHCaHWe JUCIUTUINHBI (MOCIb TPEIMETHOW 00IacTH);
omucaHue cTyaeHTa (Mojaens ooydaemoro) [6,8,11].

o o2

O6paborka MpeanKTUBHAR
eCTecTBeHHOro aHaNUTUKA
AdbIKa
NcKycCTBEHHbIN
nHTEenneKT )
— @
<©
®
KomnbrotepHoe UHTennekTyansHbiA
IpeHue {"//-\‘] @ AHANTWI NAHH BIX
2
L=~
BnomeTtpun PeueBbie

TexHONornu

[IpencraBuM Mojenb aganTHBHOTO OOyYEHHs HA OCHOBE TEXHOJIOTHMA
HCKYCCTBEHHOTO HWHTEIJIEKTa, CTPYKTypa KOTOpPOl OyIeT MMETh CJeAYIOIIHii
Bun (puc. 3) [2,12,14].

B mporecce o0yuenus cucrema o0OpabaTbiBaeT MPOLECC MOJTYUYEHUS
3HAaHWW B BUJE aHAIW3a JOCTIKCHUM, OIMTUOOK, dMOITMOHAIBHOTO COCTOSIHHS
obyuaemoro. Ha ocHoBe mpoBeneHHOro cOopa uHOpMaMKM HAET MPOIECC
aHajM3a BCEX IMapaMeTpoB TIipoilecca OOy4YeHHs, HAa OCHOBE KOTOPOTO
MPOUCXOIUT CaMOOOYUECHHE M YCOBEPIIIEHCTBOBAHUE CAMOM CHCTEMBI.
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O6wasn cxema oObyyeHUss HEUPOHHOM ceTU
(Moaenb oby4yeHnAa ¢ obpaTHOW CBA3bLIO)

Cemb obyyeHa

Ba3sa 0aHHbIX

lMpumeHeHue
HelUpoHHoOU cemu
Bbi6op
npumepa

OwubkKa
mana

Pacyem owiubKu

Owubka
sefuka

Modcmpolika eecoe HelUpoHHOU cemu

Ha ocHoBe aHamm3za Oospmoro o0beMa HMHPOPMALMK CUCTEMA
aJIaNITHBHOTO OOYYEHHUS HAa OCHOBE TEXHOJOTHHA MCKYCCTBEHHOTO HHTEIIICKTA
criocoOHa 00ecreynTh NHANBUAYAIBHYIO TPAEKTOPHIO 00pa30BaHUs OTAEIBHOTO
B3SATOTO CTYACHTA IO KaXJAOMYy IMPEIMETy C Y4E€TOM €ro BO3MOXKHOCTEH H
CHOCOOHOCTEH.

OgHuM #3 OCHOBHBIX HAIpaBJICHUN MCIOIB30BAHUS HCKYCCTBEHHOTO
UHTEUIEKTa B cdepe 00pa3oBaHHs SBIAIOTCS BO3MOXKHOCTH aJIallTUBHOTO
0Oy4eHHMs, TTO3BOJISIONIETO HA OCHOBE TPeX 0a30BbIX MOJIENEH: MeIarornyeckon
MOJICIM, MOJEIM 00ydyaeMoro W MOJACIM TIpeAMETHOHM o0JacTd, ¢
UCII0JIb30BaHUEM aJIrOpUTMOB 00paboTKH 3HAHUMU, PENOCTaBUTh
aIaNTHPOBAHHBIA KOHTCHT IS KaKJIOTO OTICIBHO B3STOTO CTYICHTA, 33 CUET
OOyYeHHsSI CHCTEMBbl HMCKYCCTBEHHOTO WHTE/UICKTA Ha OCHOBE aHaiW3a |
00paboTkn OoNbIIUX OO0OBEMOB HWH(MOPMAIMU, YTO TMO3BOJUT BBICTPOUTH
WHIUBUyaIM3UPOBAHHYI0  TPACKTOPUIO O00y4aeMOTO Ha OCHOBE  €ro
CIIOCOOHOCTEM M BO3MOXKHOCTEM Kak JUIsl M3Y4eHUS OTIEIbHO B3ATOIO
IpeaMeTa, TaK U JJIs mporecca (OpMUPOBAHMS CITCIIUATUCTA B TOW WIIM MHOU
00J1aCTH, TEM CaMbIM OTOWTH OT YCPETHEHHOTO MOJX0Ja B 00YYECHUH, KOTOPBIN
CYIIECTBYET Ha CETOJHAIIHWNA JIeHb W HE TI03BOJIAET PACKpPhITh BCE
BO3MOXKHOCTH 00y4aeMoro.

K BaXHBIM MOHATUSIM, CBSI3AHHBIM C aJJalITABHON TEXHOJIOTHEH 00ydeHMUS,
OTHOCHIT:

» ajmanTupyroomiee — oOpa3oBaHWE ~ —  NPOrpaMMbl W KYPCHI,
OpUEHTHUpOBaHHbIE  Ha  (OPMHUPOBAHHE  KOMIUIEKCA  CIOCOOHOCTEH,
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HEOOXOJUMBIX JIJIsi TOT0, YTOOBI MHAMBHU MOT KOM(OPTHO XUTh U 3G (DEKTUBHO
JIEMCTBOBATH B HOBBIX JIJISl HETO COLIMAJIBHBIX YCIOBUSX;

» ajanTuBHAs oOpa3oBaTellbHAs Cpela- CHUCTEMa, CIOCOOHAs KaKIOMY
oOy4aronieMycsi TOMOYb JIOCTHYb ONTUMAJIBHOTO YPOBHSI MHTEJUIEKTYaJbHOTO
Pa3BUTHS B COOTBETCTBUH C €T0 MPUPOIHBIMU 33JIaTKaMHU M CIIOCOOHOCTSIMU;

» ajgantuBHas  oOpa3oBarenbHas MOAEIh —  MOJCPHH3MPOBAHHAS
MaccoBas o0mieo0pa3oBaTebHas IMKOJa IS Yy4Yalluxcsl CO CMENIaHHBIMH
CIIOCOOHOCTSIMH.

B page nyOnukamwii mom  «OIEKTPOHHBIM OOYYCHHEM» TOHHMAIOT
aTanTuBHOE (WMHIUBUAYyAJIM3UPOBAHHOE) OOydYeHHE, peaqn30BaHHOE Ha 0ase
BCECTOPOHHETO TMPUMEHECHHS MYJBTH- W TUIEPMEIUa, yAaa€HHOTO JOCTyIa K
pacrpeieiéHHbBIM 00pa30BaTeNbHBIM pecypcaM Ha OCHOBE BeO-TEXHOJIOTUM, C
aBTOMATU3UPOBAHHBIM KOHTPOJIEM W aHAJIM30M pe3yJbTaTOB OOydYeHUs U
HIMPOKUM HCIIONIB30BAaHUEM Pa3HOOOPA3HBIX CETEBBIX CPEACTB B3aUMOICHCTBHUS
oOyyJarommxcst My co0oil u ¢ mpernogapateiem [2,4].

[Tox aganTUBHOCTHIO B OOYYEHHUH B COBPEMEHHOW HAy4YHOW TPAKTOBKE
MOHUMAIOT TIEpPCOHU(]UKAIMIO Tpoliecca OOydeHUsT Ha OCHOBE CO3/IaHUA
AJNEKTPOHHBIX ~ KYpCOB, YYHUTHIBAIONIMX  HHAMBUAYAJbHBIE OCOOCHHOCTH
o0Oy4aeMbpIX, B TOM YHCJE IICUXOJOTHYECKHE OCOOCHHOCTH, BOCIPHUSATHE,
YPOBEHb HAUYaJbHBIX 3HAHUH, a TaKXKe WHAWUBUIAYaJTbHBIC MM W 3a7a4d
oOydeHms. AfanTarus pacCMaTPUBAETCS TaK)Ke KaK aJanTUBHOE TUTAHUPOBAHUE
(ctatmyeckas ajanTanus) W aJaNTUBHOE B3aMMOJICUCTBUE (AMHAMUYECKas
amanTanysa). AJanTUBHOE IUIAHUPOBAaHME B By3€ HaA JTame IMOATOTOBKHU
WHIWBUyaIM3UPOBAHHOTO  y4€OHO-METOJAMYECKOTO0 MaTepuaja ITO03BOJISCT
peanu3oBaTh aJamnTaluio, KaK B TPYMIE CTYJAEHTOB, TaK U K OTACIbHOMY
CTYJEHTy, oOy4alwlieMycs [0 HWHIMBUIyaJIbHOMY IUIaHy. B  mporecce
WH(OOPMAIITMOHHOTO  B3aMMOJICHCTBUA  TMpPU  JUHAMUYECKOM  ajanTaiuu
OCYIIECTBIISIETCS. KaK HW3MEHEHHE COJACp)KaHWE M CIOCOO0B MPEICTaBICHUS
y4e0HO-METOJIMYECKUX MaTepUaoB, TaK U BCECTOPOHHSSI HACTPOHKA CHUCTEMBI
JUTSl KOHKPETHOTO CTY/ICHTA.

AnantuBHOe oOydeHHe B By3e OO0JagaeT psAAOM MPEUMYIIECTB 10
CPaBHEHUIO C KJIACCHYECKUMH METOJUKAMH O0yUCHUS:

CHW)KCHUE HArpy3Kd Ha CTYJACHTAa W YMCHBIIICHHE OOIIEro BPEMEHHU
oOyuyeHuss 3a CU€T OTOOpaXEHUS TOJBKO JEHCTBUTEIBLHO HEOOXOIUMOMN
CTYJEHTY UH(POpPMALIUH;

BO3MOXXHOCTb PACIIMPEHUS LEIEBOM ayJUTOPUU 3a CUET BKIIIOUECHUS B
oOyyaromuii Kypc HHGPOpPMAIUU, PAaCCUMTAHHON Ha CTYJIEHTOB C Pa3IMYHBIM
HAaYaJIbHBIM YPOBHEM IMOATOTOBKH;

BO3MOXKHOCTh peanm3aiuu 0oyiee YTOOHBIX CPEACTB KOHTPOJIS Hal
JNEUCTBUSIMU CTYJIEHTA [6].

AnanTarus T0CTUTaeTCs Ha OCHOBE MCIOJIB30BaHUS MOACIH 00y4aeMoro,
COCTABJISIFOIIIUMHU KOTOPOW SIBJISIIOTCS TI€NIM OOy4YeHHWsI, HadajlbHbIE 3HAHUS B
obOnacTu oOydeHMs, UHIUBHUAyaIbHbIE 0COOCHHOCTH oOydaemoro. Peamm3arus
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Mojiesied aJanTUBHOTO O0OydeHUs: 0Oa3upyeTrcss Ha COBPEMEHHBIX IOJX0JaX
POrpaMMHUPOBAHHOTO OOYYEHHUsI HA OCHOBE MaKeTa MPUKIAIHBIX MPOrpamM,
METO/1 KCIIEPTHBIX OI[EHOK, MYJIbTHAT€HTHBIN MOAXO0/, CO3/IaHUE KOMIUJIEKCHBIX
cucteM oOydenus. [IporpamMmmupoBaHHOe OOyde€HHE B DJIEKTPOHHBIX Yy4eOHO-
METOJMYECKMX MaTepHhallax Ha OCHOBE MCIOJb30BAHMS TAKETa MPUKIAIHBIX
OporpaMM  OCYUIIECTBIACTCS 1O  MOPUHIUIY  pa3feieHus  OuOIMOTEKH
CTAaHJAPTHBIX MPOrpaMM U MPOTrpamM, YIPABIAIOUIUX PECypcamMy MalluHbI U
COOCTBeHHO OMOMMOTEeKOM. I BO3ACHCTBUS U IIOJIB30BATEIS C CHCTEMOM
UCIIOJB3YETCSl AUATOTOBBIA KOMIIOHEHT CO CIEUHAIbHBIM BXOJHBIM SI3BIKOM,
MO3BOJISIIOLIMM JIaBaTh YETKUE KOMaH/IbI BEI30BAa 00y4YaroUIel CUCTEME.

Metoj SKCHEPTHBIX CUCTEM MO3BOJIET PEAIU30BbIBATh BO3ZMOXKHOCTh HE
3aKJ1a/IbIBaTh alpUOPH MOCIE0BATEIBLHOCTD IAroB 00y4YeHHUs, MOCKOJIbKY OHa
CTPOUTCSI CaMOM CUCTEMOM B mpoliecce e€ PyHKIIMOHUPOBAHUSI, YTO MO3BOJISET
dbopMHpoBaTh IS KaKJIOro 00y4yaeMOro WHJMBHUIYaJIbHBIA TUTAH OOYYEHHS.
Jlanubpie 0oOyuaromue CHUCTEMbl CIOCOOHBI BBIMOJHATH IMApaMETPUUECKYIO H
CTPYKTYPHYIO aJlanTaluu.

MynbTHAr€HTHBIA MOAXOJ TMO3BOJISIET PEAJIN30BaTh BO3MOYKHOCTD
ajlanTaiyy BceX YpoBHEH (mapameTpuueckasi, CTpyKTypHasi, aiantainusi o0beKTa
yOpaBieHUsl, ajanTaluusi LeJjieid), 4To TO03BOJISET OOECHEUYUTh YIPABICHHUE
00bEeKTOM- O00y4aeMbIM Ha BCeX JTamax mnponecca oO0ydeHus. OCHOBa 3TOro
MOJAX0/Ja- TOCTPOEHHUE CHUCTEMBbI KAaK COBOKYITHOCTH areHToB. Kaxaplili u3
areHTOB MMEET CEMAHTHYECKOE OIMHMCAHWE CBOETO MOJs ACATEILHOCTH (CBOIO
CTPYKTYpY, CBOM 3HAHHUA), M COOTBETCTBYET OJKCIIEPTHOM CHCTEME C
TPAAUIIMOHHON CTPYKTYpOH. ATEHT 00JaaeT BCEMH CBOMCTBAMM SKCIIEPTHBIX
CUCTEM, a TaKXe MaMsThIO CBOCH NIEATENLHOCTH, UMEET COOCTBEHHBIE PECYPChI
JUTSL TOCTUKEHUS COOCTBEHHBIX 11€JIEH, B3aMMOJICUCTBUS C IPYTUMU areHTaMu |
paspenieHusi KOHQJIMKTOB € IEISIMU JPYTUX areHTOB JJIS JOCTHMIXKEHUS OOIIUX
1eseil. 9To mo3BOJISIET CBOOOHO BBHIOMPATh TE€ IIEJIM, KOTOPBIE MPECIeAyIOTCS
Ha JaHHBI MOMEHT OObEKTOM YIPaBJICHUS, 1 COOTBETCTBEHHO IIEJISIM BHIOMPATH
TOT DSTaJIOH (MPEJCTaBICHHBIM COOTBETCTBYIOIIUM areHTOM), COOTBETCTBHUE
KOTOPOMY JIOCTHUTAETCS MOJICIbI0 O00y4aeMOro Ha JaHHBIM MOMEHT. Takum
oOpazoMm, i1 KakJAOM KOHKPETHOW 3ajaud OOy4YEeHHUs COCTaBIISIETCS
ONpeIeNIEHHBIA KOJJIEKTUB areHTOB, YTO TOBOPUT O CMEHE CTPYKTYPHI U lieiel
pelIaroIie CUCTEMBI B 3aBUCUMOCTH OT MTOCTABJICHHOM 3a/1auHu.

Baxxnyio poib B pa3BUTHUU COBPEMEHHBIX BBICOKOMHTEUICKTYaTbHBIX
0o0pa30BaTeNbHBIX TEXHOJOTUH UIPAlOT TaKKe€ CHUCTEMbl  aJlallTUBHOM
runepMeIna, KOTOpble MPUMEHSIOT pa3MYHbIe BUJIBI MOJICNIEH TO0JIb30BATEIIS
JUIST  TIPUCTIOCA0NMBAHUS TOJ €r0  WHAWBUAYabHBIE  XapaKTEPUCTUKH
COJIEP’KUMOTO M CCHUIOK CTPAHMI] TUIIEpMEIHA.

BriensaioTcs 1Be TEXHOJIOTUH B aAaITUBHON TUIIEpMEINA:

aJanTUBHOE MpeAcTaBieHUE (MOJAEpKKA TMOCPEACTBOM  CO3JaHUs
(HE)BUAMMBIX CCBUIOK OpHUEHTAIIMM W HAaBUTAIMM  OOydYaromerocs B
TUIIEPIPOCTPAHCTBE):
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aZjanTUBHAS TOJAJIEP)KKAa B HABUTAlMU (MPUCIIOCOOJICHUE COAECPKUMOTO
CTpaHMIIbl TUNIEPMEAMA K IeJIIM, 3HAHUAM II0JIb30BaTelsd, a TakXKe K Apyrou
uH(bOpMaIUK, XpaHIIEHCcs B MOJIENN MTOJIb30BATES)

B mnactosiiee BpeMs NpPOBOASTCS HUCCIENOBAaHMS, HAlpaBlIEHHbIE Ha
HBOJTIOIUIO 0a30BBIX MoJIeTieH, OTpaxKaBIINX TpaAUIIMOHHBIN
KBATM(UKANMOHHBI  MOAXOA K OpraHW3alud TpoIecca, B  CTOPOHY
KOMITETGHTHOCTHOTO TOJX0Ja, YYHUTBIBAIOIIETO CIOCOOHOCTH 00y4YaeMbIX
NPUMEHSTh 3HAHUS, YMEHUS U JIMYHOCTHBIC KadyecTBa JUIsl YCIEIIHOU
npoecCHOHATbHON NIeATeTbHOCTH. B cBsi3m ¢ 3THM 0COOYI0 aKTyalbHOCTH
MPUOOPETAIOT BOIPOCHI, CBS3aHHBIE C TOCTPOCHHUEM «IICUXOJIOTMYECKOIO
MOpTpeTa JMYHOCTH», a Takke C IPGEKTUBHBIM yUETOM JIMIHOCTHBIX
XapaKTEepPUCTUK CTYJIEHTa IMPU MOCTPOCHUU Mojelied 00y4yaeMoro U MOJeNd
0oOy4eHHMsI, TTOCKOJIbKY 9TO HAMpsIMyIO CBSI3aHO C peayn3aluell KOMIIETECHIIUM,
OTIPEEISIONINX, MO0 CYTH, HA0Op BHUIOB JESITEIBHOCTH, KOTOPBIE JIOJKEH
OCYHIECTBJIATH 00y4aeMblii B OyayIIeMm.

[Ipu mnocTpoeHuu 0a30BbIX 3BPUCTUYECKUX MOJENEH, B YaCTHOCTH
MoAend  00y4aeMoro, TpPEeAyCMOTPEH  Y4YET  BIUSHUA  JIMYHOCTHBIX
XapaKTEepUCTUK Ha aJanTUBHYIO Mojenb oOydeHus. CyTb 3TOro mpoiecca
3aKJII0YAeTCsl B JUHAMUYECKOM Moau(UKaAIMU CTparerun oOydeHus B
COOTBETCTBHM C TEKYyIIEH MOJEIbI0O 00y4aemMoro, TO €CTh OCYIIECTBIISICTCS
noAOOp U ymnopsjaouuBaHue HauOosnee HS(OQPEKTUBHBIX Ha JaHHOM JTare
o0yyJarommx BO3ACHCTBUM C YU4ETOM BBISIBICHHBIX TUYHOCTHBIX XapaKTEPUCTHK.

Takum 00pa3oMm, UHTEIUIEKTYaJIbHO OPUEHTUPOBAHHBIE 00pa30BaTEIIbHbBIC
TEXHOJIOTUU PACKPBHIBAIOT HOBBIC MYTH IMOBBIIIEHUS] KaueCcTBa 00pa30BaTEIbHbIX
yCIIYT, OKa3bIBAEMBIX BY30M B YCIOBUSX HWH(MOpPMATH3ALUUA COBPEMEHHOTO
oOmiecTBa 3a Cy€T oOecredyeHus: WHANBUAYATBbHOTO TOAXO0/Ja K CTYACHTY,
NOAJCPKKM B PEIICHUM 33/1aud HMHTEJUICKTYyaJIbHOTO aHalii3a pPEHIeHUuN ¢
WHTEPAKTUBHONW OOpaTHOM CBs3bl0. Mcronbp3oBaHHWE YKa3aHHBIX TEXHOJIOTHMA
3HAYUTEIHHO SKOHOMHT U PAllMOHAIU3UPYET BpEMs MPENOAaBaATENsA, YCUINBAET
YIPABJICHUYECKHME U KOMMYHHKATHUBHBIE aCIEKThl y4eOHOTo Mpollecca 3a CYET
TEXHOJIOTUH ONTUMAIBHOTO MOA00pa Moienielt 00y4aeMbIX.
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