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Annoramusa. [locmanoséxa npobnaems. lllupokoe mpuMeHeHUEe B 00pa30BaTeIbHOM
npotiecce MpochecCUOHaTbHON IKOJIbl COBPEMEHHBIX LIU(POBBIX U CETEBBIX TEXHOJOTUM
MPUBEJO K HEOOXOIMMOCTHU aHaJIM3a MHHOBALIMOHHOTO OMbITA C MO3ULIMI O01Iel TeOprun
U AUAAKTUKU TTPOo(ecCUOoHaTbHOTO 00pa30BaHMS Y PA3BUTHSI COOTBETCTBYIOIIMX HAMpaB-
JIEHUI MeJarornuyeckoi Teopuu B YCJIoBUsIX HUGpoBoii TpaHchopMmaimu. Hanbosbliryo
aKTyaJbHOCTh B CaHKILMOHHBIX YCJIOBUSIX TMPUOOpETAloT 3aauyu COBEPIIEHCTBOBAHMS
MOJATOTOBKU BBICOKOTIPO(MEeCCHOHATbHBIX KaAPOB MO MHXEHEPHO-TEXHUYECKUM U TEXHO-
JIOTUYECKUM HaIlpaBJIeHUSIM U crielraibHOCTAM. C 3TOM 11e/1bI0 pa3BUBAETCSI TEOPUST AU -
JAKTUYECKUX CUCTEM TEXHMYECKOTo 00pa3oBaHMSI B CUTyallMM LIM(poBoit TpaHchopMa-
LIMM ¥ HayaTa pa3paboTKa MOJAEJIbHON NUIaKTUUEeCKON CUCTEMBbI BBICIIIETO 0Opa30oBaHUS
Mo TpynImam IMpeaMEeTHBIX 00JlacTeil 3HaHU, oOecreunBaroIMX MOArOTOBKY KalpoB IS
HedTera3oBoii orpacin. Memodonoeus. ABTOPBI ONIPENCISIOT Pa3IM4Ms WM B3aMMOCBSI3b
MOHSATUN «IUJAKTUUECKasl TEOpUsl» U «IUJaKTUUecKasi cucTeMa», (QOPMYJIUPYIOT OCHOB-
HbIe METOJIOJIOTUYECKUE TTOJIOKEHUS TUIaKTUUECKUX CUCTEM B BBICILIEH 111KOJIe U MOIXO0-
JIbI K pa3pabOTKe KOHKPETHBIX cucTeM. PaccMaTpuBaloTCsl KOHIIENTyabHbIE TTOJIOXEHUSI
KCIOJb30BaHUSI HM(MPOBBIX TEXHOJOTUI MPU MOCTPOCHUU AUAAKTUYECKUX CUCTEM, OCO-
OEHHOCTHM pa3pabOTKU IUIAKTUUECKUX CUCTEM ISl TEXHUUYECKOTro oOpa3oBaHUsl. Pe3yab-
mambi. PazpaboTaHbl METOJOJIOTUYECKUE OCHOBBI ITOCTPOCHUST AUAAKTUYECKUX CUCTEM
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B BBICILIEM TEXHUYECKOM 00pa3oBaHUHU B YCJIOBUSIX LIM(PPOBOI TpaHchopmauuu, chopmy-
JIMPOBAH PsiJl METOIOJIOTUYECKUX MOJOXKEHU M Teopuu LIUGPOBOI U ceTeBO TpaHchopMa-
M1 obpa3oBaHusl, HayaTa pa3paboTKa MOJAEIbHON AUAAKTUYECKON CUCTEMBL. 3ak.aroue-
Hue. Pe3ynbTaThl METOMOJOTMYECKUX UCCIEIOBAHUI MO3BOJISIOT MEpeiTu K pa3paboTke
METOIOB M METOMUK (DOPMHUPOBAHUS AUIAKTUICCKUX CHUCTEM B BBICIIEH TEXHUYECKOM
1mKoJsie. MHOTMe TTOJIOKEHUSI MMEIOT BasKHOE 3HaUSHME MIJIsT BCEi CUCTEMBI OOIIIETO U TTPO-
(beccuoHanpbHOrO 006pa3oBaHuUs U MO3BOJISIIOT Pa3BePHYTh AHAJTOTMYHBIC UCCICAOBAHUS B
CHUCTEeME CpeIHeTro MpodecCHOoHaIbHOTO 00pa30BaHUSI.

KmoueBble ciioBa: quaakTuKa MpodeccroHalbHOIO 00pa30oBaHUsI, TEOPUST BbICIIEH
IIKOJIBI, DUIAKTUYeCKas CHCTeMa, TeXHWYeCKoe 0Opa3oBaHMe, KOHIIEIIINS ITUMPOBOIA
TpaHchopmalru odOpaszoBaHus, LU(MPOBbIE TEXHOJOTUM, HedTerazoBas oTpacib

Bknax aBTopoB. Bce aBTOpEI BHECIM paBHBIN BKJIAI B TTIOATOTOBKY MyOJIUKAIINN.

3asBiieHHe 0 KOH(JIMKTEe MHTEPECOB. ABTOPHI 3asIBJISIIOT 00 OTCYTCTBUMU KOH(IMKTA
WHTEPECOB.

baaromapHocTu. ABTOPHBI CTaThy INIyOOKO OyiarogapHbl akaaeMuky Poccuiickoil aka-
nemun oopazoBanus B.C. JlazapeBy 3a LieHHbIE OOCYXIEHMS TEOPETUUECKUX, METOI0JIO-
TMYECKHUX U TICUXOJOTMYECKMX acleKTOB pa3BUTHS MPOoLEeccoB M(poBoii TpaHchopma-
LIMY o0pa3oBaHusl.

Hcropus crarbu: TocTynuia B pegakuuio 7 aBrycta 2024 r.; nopaboTaHa IocJjie pereH-
3upoBaHus 15 okTs10ps 2024 1.; mpuHSsITa K myoaukauuu 8 Hosiopst 2024 .

Jna wurupoBanust: Asexuna U.T., Jywun A.B., XKeoseeckuii /. H., Karawnukos I1.K.,
Mapmuinos B.I., Ilodyganroe H.JI., Casenxos A.H. O pazpaboTKe TUIaKTUUECKUX CUCTEM B
yCcIIOBUSIX LIM(MPOBOI TpaHcdopMmauuu mpodecCuoHaIbHOro odopa3oBaHus (dacte 1) //
BecTHuk Poccuiickoro yauBepcurtera IpyxK0bl HaponoB. Cepus: MudopMaTusaius oopa-
3oBanus. 2025. T. 22. Ne 1. C. 7—36. http://doi.org/10.22363/2312-8631-2025-22-1-7-36

On the development of didactic systems
in the context of digital transformation of vocational
education (part 1)

Irina G. Alyokhina'*2, Andrey V. Dushin'®, Dmitry N. Zhedyaevsky' 2,
Pavel K. Kalashnikov'”, Viktor G. Martynov'(>, Nikolay D. Podufalov*(>%,
Alexander I. Savenkov?

'Gubkin Russian State University of Oil and Gas, Moscow, Russian Federation
2Russian Academy of Education, Moscow, Russian Federation
3Moscow City University, Moscow, Russian Federation
Plondont@yandex.ru

Abstract. Problem statement. The widespread use of modern digital and network
technologies in the educational process of professional school has led to the need to analyze
innovative experience from the standpoint of general theory and didactics of vocational
education and development of relevant areas of pedagogical theory in the context of digital
transformation. The tasks of improving the training of highly professional personnel in
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engineering, technical and technological areas and specialties are becoming most relevant
in sanctions conditions. To this end, the theory of didactic systems of technical education in
the context of digital transformation is being developed, and formulation of a model didactic
system of higher education has begun in groups of subject areas of knowledge that provide
training for oil and gas industry. Methodology. The authors identify the differences and
interrelation of the concepts of “didactic theory” and “didactic system”, and formulate the
main methodological provisions of didactic systems in higher education and approaches to
the development of specific systems. The conceptual provisions of use of digital technologies
in construction of didactic systems and the features of development of didactic systems for
technical education are considered. Results. Methodological foundations for the construction
of didactic systems in higher technical education in the context of digital transformation
have been developed, a number of methodological provisions of the theory of digital and
network transformation of education have been formulated, and the development of a model
didactic system has begun. Conclusion. The results of methodological research allow us to
move on to the development of methods and techniques for the formation of didactic systems
in higher technical schools. Many provisions are important for the entire system of general
and vocational education and allow for the deployment of similar studies in the system of
secondary vocational education.

Keywords: didactics of professional education, theory of higher education, didactic
system, technical education, concept of digital transformation of education, digital
technologies, oil and gas industry

Author’s contribution. The authors contributed equally to this article.
Conflicts of interest. The authors declare that there is no conflict of interest.

Acknowledgements. The authors are deeply grateful to the academician of Russian
Academy of Education V.S. Lazarev for valuable discussions of theoretical, methodological,
and psychological development issues of digital transformation of education processes.

Article history: received 7 August 2024; revised 15 October 2024; accepted 8 November
2024.

For citation: Alyokhina IG, Dushin AV, Zhedyaevsky DN, Kalashnikov PK,
Martynov VG, Podufalov ND, Savenkov Al. On the development of didactic systems in the
context of digital transformation of vocational education (part 1). RUDN Journal of
Informatization in Education. 2025;22(1):7—36. http://doi.org/ 10.22363/2312-8631-2025-
22-1-7-36

ITocTanoBKka npooJiembl. B HacTosIIel paboTe MpoaoJIKAIOTCS CUCTeMaTH -
3alysl U pa3BUTHE 001Iel TeOpUU U AUJAKTUKI BBICIIETO 1 cpeHero npodec-
CHOHAJIbHOIO 00pa30BaHMsI, HaYaThle aBTOpaMU B cTaThsaX [1—6]. B Hux 6butn
MpeICcTaBIeHbl KOHLIETITYaIbHbIE M METOJ0J0TMYECKHE MTOAXO0AbI K (hOPMUPO-
BaHMIO TEOPUU U JIUIAKTUKU BBICILIETO MPpodeCCHOHaIbHOIO 00pa3oBaHus U
copMyIMpPOBaH Psi OCHOBHBIX KaTEropuii M MOJOXEHUI JaHHBIX pa3aeoB
MeJarorn4eckKoil HayKu, pacCMOTPEHbI HEKOTOPhIE OCOOEHHOCTH BBICIIETO
TeXHUUYECKOIro 00pa3oBaHMs U pas3/esia CrieliMaJbHON IUIaKTUKHU BBICIIErO 00-
pa3oBaHUsl, a TAKXKE MOCTaBJIeHa 3aa4ya pa3padboTKU IMAaKTUYECKUX CUCTEM B
npodeccruoHalibHON 1IKOJIE.

CucTeMHOE M KOMITJIEKCHOE MOCTPOSHME OCHOB OO0ILIE TeOpUur U AuJaK-
TUKU MPOodeCcCUOHATbHOIO0 00pa3oBaHUs MOTPeOYeT OMHOBPEMEHHON pa3pa-
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OOTKM BOMPOCOB TEOPUU MPOPECCHOHAIBLHOTO 00pa30BaHUSI U MOCTPOCHUS
COOTBETCTBYIOIIMX JUAAKTUYECKUX CUCTEM C TEM, YTOObI KOHLENTyaJlbHbIE
1 METOA0JIOTUYECKHE MOJTOXEHUSI TEOPUU OBLUIM JTyUllle YBSI3aHbl C METOIAMU U
METOAMKAMM MX pealn3alliy B 00pa3oBaTe/ibHON MpakTuke. C 3TUX MO3ULIUIA
Mbl MOAXOAMM M K (POpMUPOBAHUIO OOIIE TeOpUU BBHICIIETO 0Opa30BaHMSI.
HecmoTps Ha TO, UTO LIEHTpabHbII OOBEKT HAILIMX UCCIACAOBAHUMN — BbICIIAS
I1IKOJIa, MHOTUE PE3YJIbTAaThl, IPUBEAECHHBIE B HACTOSIIEN CTAaThe, OTHOCSTCS
K TpoeccuoHaIbHOMY 00pa30BaHUIO B LIEJIOM.

U1t nanpHeIero pa3BuTUs JaHHBIX HANpaBAECHUI MEIarorm4eckKux Mc-
cJe10BaHU HEOOXOAUMO, C OTHOM CTOPOHBI, IIPOAHAIU3UPOBATh HAKOILJIECH-
HBbII 3a MOCJIEIHUE NECITUIETUS ONBIT (POPMUPOBAHUS TEOPUU U IUIAKTUKHU
O0ILIEro ¥ MeJarormyeckoro oopa3zoBaHusl, rae HauboJiee JeTaabHO pa3paboTa-
Hbl ¥ XOPOIIIO ampoOMpPOBaHbl B 00pa30BaTeIbHOM MPAKTUKE pa3HOOOpa3HbIe
TUIAKTUYECKME CUCTEMBI, U MAKCUMAJIbHO UCOJIb30BaTh pa3ae/ibl UX KaTero-
PUAJIBHOTO Y TOHITUIAHOIO armnapara, BaXXHEUIINe TUAAKTUYECKUE TTOJIOXKE-
HUS, UMEoIIMe OOILIECUCTEMHOE 3HAaUeHUE IS BCeX YPOBHEl 0Opa3oBaHUsI.
C npyroit CTOpoHbI, ClielyeT OpraHM30BaTh M3yYeHUE MHHOBAIMOHHBIX Ha-
MPaBJICHUI pa3BUTHS 0OPa30BATEILHOIO IMPOLIECCA B BBICIIEN U CPEIHEN TTPO-
(beccOHaANBHOI HIKOJIE: C TO3ULIMIA MEAATOrMYECKOM TEOPUN PETYJISIPHO TIPO-
BOIUTh aHAJIM3 MHHOBALMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTUM, B IEPBYIO
oyepeab CBSI3aHHBIX C NMPUMEHEHWEM B 00pa3oBaHMM LUQPPOBBIX U CETEBBIX
TEXHOJIOTUI, W PE3YyJbTaThl 3TOTO aHAJM3a UCIIOJb30BaTh MPU JAJIbHEHIIEM
pa3BUTUHU OOILIEH TEOPUN U AUTAKTUKHY MPOGhECCUOHATIBHOTO 00pa30BaHus.

Ceityac yxe MMEETCS HOCTaTOYHO MHOIO HAay4YHbIX M HAyYHO-METOIU-
YECKUX paboT, MOCBSIIIEHHBIX PEIIEHUI0 OTMEYEHHBIX 3a/1a4, pe3yJabTaThl KO-
TOPBIX MO3BOJISIIOT MEPEUTU K CUCTEMHOMY M KOMILJIEKCHOMY MOCTPOEHUIO
o01Iel Teopuu BhICIIEro odopa3oBaHus. Hanpumep, B MmoHorpacdum [7] pac-
CMaTpUBAETCs P aKTyaJbHbIX MPOOJIEM COBPEMEHHOM AUAAKTUKU Tpodec-
CHMOHAJIbHOTO OOpa30BaHWsSI U MPUBOAUTCS AOCTATOYHO ACTAJbHBIM aHAIW3
0O0JIBIIIOrO KOJIMYECTBA HAyYHBIX pabOT, CBI3aHHBIX C 3TOM TEMATUKOM.

B ormeueHHBIX BbIlIe cTaThsX [1—3], Mcxoas M3 aHaIM3a COBPEMEHHBIX 10-
CTVDKEHUM Meaarornyeckoi Hayku, pa3padoTaH psii OCHOBOITOJIaralolnX pas3ie-
JIOB TEOPUHU BBICIIIETO 00pa30BaHMUs, a U3yYEHUE W OMMCAHUE UHHOBALIMOHHBIX
HAIpaBJICHUI Pa3BUTUS IUIAKTUKU BBIICJICHO B OTIEIbHOE HAYyYHOE HAIIPaBJIE-
HUE TUAAKTUYEeCKON HayK1 — CIIeLIMAIbHYI0 AUAAKTUKY (CM. Takke [4]).

Ha 6a3ze Poccuiickoro rocymapcTBEeHHOTo yHUBepcuTeTa HedTH M rasa
nMeHu M.M. IyOKrHa noa HaydHbIM PYKOBOACTBOM OTAEIE€HMST MPodeccuo-
HaJIbHOro oOpa3oBaHusl Poccuiickoil akagemuu obpa3zoBaHMsI HayaTbl cOOpP
nH@opMalmu 1 popMrpoBaHue 6a3bl JaHHBIX 00 MHHOBAIIMOHHBIX 00pa3oBa-
TEJIbHBIX TEXHOJIOTUSX U HOBBIX TUIAKTUYECKUX PEIICHUSX, UCTIOJIb3YEMBbIX B
BBICILIEH 1IKOJIe. TakXke 3amyIieH nNpolecc MOHUTOPUHIA Pa3pabOTKU U TpU-
MEHEHMS B BBICIIIEM M CPEIHEM TEXHUYECKOM OOpa30BaHUKM MMMEPCUBHBIX
TEXHOJIOTUI 1 M3IAHBI IIEPBbIC BHINYCKU JAUIKECTOB I10 3TOM TEMATHUKE.

B pa6ore [6, c. 9] npu yrouHeHUN HaIpaBJIeHUI UCCIeT0BaHUIi 1 pa3pa-
00TOK B 00JIaCTM IUAAKTUKM HajibHEilllee pa3BUTUE pPa3ieiaoB IUAAKTUKMU,
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CBSI3aHHBIX C BBICILIMM TEXHUYECKUM 00pa30BaHUEM, «ITPEAJIATaeTCsl OCYIIECT-
BJISITb HA OCHOBE pa3pabOTKM U TOCTPOEHUS AMTAKTUYECKUX CUCTEM 151 OTIpe-
JEeJICHHBIX OTpaciieil MpOU3BOJACTBA M COOTBETCTBYIOLIMX HAIIPABIACHUIA ITOTO-
TOBKM KaJpOB, UMEIOIIMX «OJIM3KYIO OTPACJIEBYIO CHELUPUKY» U «OJIU3KUE»
YCJI0OBUS ¥ TPEOOBAaHMSI K OpraHM3aluU NpodeCcCUOHAIbHOM MOArOTOBKM. Ta-
KO TOJAX0/1 MO3BOJISIET, pa3BUBasl AMIAKTUKY KaK €IUHYI HaydyHYIO 00J1acTh
Me1aroruyeckoro 3HaHusl, 1OCTUraTh BBICOKOI CTENIEHU TJIyOMHBI 1 IeTaIn3a-
LIMM HAyYHBIX UCCJIEIOBAHUIA, HEOOXOAUMOM JIs1 OpraHu3aluu 3G (HEeKTUBHOM
pa3paboTKu y4eOHO-METOIMYECKOTO 00eCTieYeHUs 10 KOHKPETHBIM HalpaB-
JICHUSIM U CTITELMAJIbHOCTSM MTOATOTOBKM KaJpPOB C BBICIIIMM OOpa30BaHUEM».

Ienp uccaenoBanmsa. VicciaegoBaHue IOCBSIIEHO IMPOIOJDKEHUIO pa3pa-
OOTKM OCHOB AMIAKTUYECKOM TEOPUMU U CO3JAHUIO KOHKPETHBIX AUIAKTUYEC-
CKMX CHCTEM BBICIIErO MPO(eCCUOHAIBLHOTO 00pa30BaHUs C YUETOM ITPOLIEC-
coB LIM(POBOIA U ceTeBoli TpaHC(OpPMaILIMM 00pa30BaHMUS, a TAKXKE pa3padoTKe
psiia METOAOJOTMYECKHUX IMOJOXKEHUIM Teopuu LUMPOBOM U CETeBOI TpaHC-
(opmarniuu obpazoBaHus. B KauecTBe MOJENbHON 3agauyld paccMaTpUBaETCS
MOCTPOCHUE NUIAKTUYECKOM CUCTEMBbI BBICIIETO TEXHUYECKOIO OOpa30BaAHUS
MO rpynraM MpeaMeTHbIX 00acTei 3HaHui [2; 3], obecreunBaOIIMX ITOATO0-
TOBKY KaJIpOB U151 HE(DTEra3oBoil OTpaciu.

B cBsi3u ¢ TeM, 4TO MU3JIOKEHUE PE3YIBTATOB MPOBEICHHON pabOThl 3aHU-
MaeT 0O0JIbIIoK 00beM, IO UTOraM MCCJIEAOBAHMS TTOJATOTOBJIEHO IBE CTATbU.
B Hacrosi1iieit ctaTbe U3J10KeHbI 0011IMe MOAXO0/1bl K (POPMUPOBAHMIO TUIAKTH -
YEeCKHUX CUCTEM B BbICIIEM MPO(GEeCCUOHATbHOM 00pa30BaHUM U Psia UX 6a30-
BBIX MOJIOXKEHU I, pa3pab0TaHbl METOAOJIOTUYECKUE MOJIOKEHUS TEOPUM LIU(D-
pOBOIT U ceTeBoi TpaHCcoOpMaLru 0Opa3oBaHUsI, OIPeacIeHbl OCOOEHHOCTU
(bopMuUpoBaHUS TMAAKTUYECKUX CUCTEM B YCIOBUSIX LHIU(MDPOBOIT TpaHCchopMa-
11 oOpa3oBaHUSI.

MeTtononorus. [Ipexae yem HauMHATh pa3pabOTKy KaKUX-JIMOO TUIAKTH-
YECKUX CUCTEM, HEOOXOAMMO OMPENAETUTD PA3TUYMI U B3AUMOCBS3b IIOHATUIA
«IUJAKTUYECKAs] TEOPUS» U «IUTAKTUYECKAsI CUCTEMA», TOCKOJIbKY B HAYYHOM
JIMTEpAType CyLIECTBYET MHOTO Pa3IMYHBIX MOAXOA0B K (DOPMUPOBAHUIO ITUX
TMOHSTHUIA.

ABTOpBI UCXOISIT U3 OOIIMX MOJOXEHUMN, MTPUBEACHHBIX B CTaThsX [1—3],
Y CUUTAIOT, YTO 3ECH OIPEICIISIOIIUM CBOMCTBOM SIBJISIETCS TO, UTO AUIAKTH-
yecKasi TEOpHUsI ONMMUCHIBAET U PACKPBHIBAET METOAOIOTUIO, OOIIME MPUHIIUTIBI,
3aKOHOMEPHOCTU, METO/Ibl U TEXHOJIOTMU MOCTPOCHUS YUYEOHO-BOCTIUTATE/b-
HOTO mpoliecca', He BIaBasiCh B METOAWYECKHUE AETAIA €ro peaan3alliim.

JAunakTuyeckue cucTteMbl B INMpohecCUOHATbHOM OOpa30BaHUM paszpa-
0aTBIBAIOTCS C 1IEJIbIO MEAArOrMYecKu OOOCHOBAHHOTO IUIAHMPOBaHUS (T. €.
IJTAHWUPOBAHUS HAa OCHOBE OOIIMX IMOJOXEHUN TUAAKTUYECKON TEOPUU U TO-
JIOXKEHUM AMIAKTUKM, CBSI3aHHBIX CO cHeludukoil Oyayiiei mnpodeccun

! ABTOpI)I CO3HATCJIbHO MCITOJIb3YIOT 9TOT SIKOOBI YCTapeBHJI/IfI TCPMUH, ITOCKOJIbKY 3aMCHa
€ro Ha TCPMUH <«IIPpOLECCC 06Y‘I€HI/IH» B MIOCJICAHUC TOAbI IPpUBCJIa K ACBaJibBallM BOCIIUTA-
TEJBHOW COCTaBJILIONIEH 1 (I)aKTI/I‘I(iCKOMy pas3pbIBy IIPpOLICCCOB O6y‘ICHI/IH " BOCIIMTAHMA.
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U MpodeCcCUOHATbHOM MOATOTOBKM), OpraHU3alliM, TIPOBEACHUS U 3aBepllie-
HUsl y4eOHO-BOCIUTATEIbHOIO Tpolecca (Mad COBOKYIMHOCTH TPOLECCOB),
00ecIeurBalollero B paMKax COOTBETCTBYIONIUX (pefepaabHbIX TOCYIapCTBEH-
HbIX 00pa3oBaTeIbHBIX CTAHAAPTOB U C YYETOM MPOoheCCUOHATbHBIX CTaHAAP-
TOB MOJATNOTOBKY KaJIpOB, 00JalalolMX HEOOXOAUMbIMIA 3HAHUSIMM, YMEHUSI -
MM, HaBbIKaMU B 3aJJaHHBIX TPEIMETHBIX (MEXITPEIMETHBIX, METATIPEAMETHBIX)
00J1aCTSIX 3HAHUM, @ TAKKE HEOOXOAMMBIMHU MPOo(heCCUOHATBHBIMU YMEHUSIMMU,
HaBbIKAMU 1 KOMIIETCHIIUSIMU B PELIEHUM OMpeaeIeHHOro Buaa mpodeccuo-
HaJbHBIX 3a4a4, SIBJISIIOIIMXCSI OCHOBOITOJIAraloliMuy Ijisl pa3padaTbiBaeMO
IUIAKTUYECKOW CUCTEMbl U OIpenesisieMbIX COBMECTHO C 3aKa3uMKaMu Ha
MOJTOTOBKY KaJpOB.

ITpu 3TOM 1LIEHTpPAIbHOE MECTO 3aHUMAET BLIOOP coaepkKaHUsl 00pa30BaHNs
1 mpo(eCCUOHAIBHOI MOATOTOBKM Y METOJIOB, 00€CTIEUMBAIOIIMX PEILIEHUE MO~
CTaBJIEHHBIX 3a/1a4, a TAKXKe pa3padaThIBAlOTCSl METOJMKM, TTO3BOJISIIOLIIME pea-
JIU30BaTh BBIOPAaHHBIE METOABLI M TeXHOJoruu o0ydyeHus. CieaoBaTesbHO,
KOHKpETHasl AMJaKTUIeCcKasl CUCTeMa Hapsiy ¢ JeTaau3aineil COOTBeTCTBYIO-
LIMX MOJOXEHUI TUIAKTUYECKON TeOpUH J0JKHA ellle coiepXaTb METOIUKHU
(MeTonMyecKre CUCTeMbI ), 00eCcIeunBalolIe pean3aliio BbIOpaHHBIX METO-
OB U 00pa30BaTeJbHbIX TEXHOJOTUIA B y4€OHO-BOCIIMTATEIbHOM MpPOLIECCE
WJIA JOTIOJHSTHCS UMM.

TakuM 00pa3oM, MbI paccMaTpUBaeM IMOJOKEHUS IUIAKTUIECKON TEOPUH,
Ha OCHOBE KOTOPBIX CTPOUTCS KOHKpeTHas AMJaKTUYecKasl CucTeMma, B Kade-
CTBE TEOPETUUECKOI YacTu JaHHOU cucTeMbl. Jlajgee OHU JOJIKHBI AeTaan3U-
pOBAaThCs B BUAE KOHKPETHBIX MOJIOXKEHUI, METOAUK, TPEOOBAaHUIA, TIEPEUHEH,
y4eOHBIX TPOrpaMM, IUIAHOB U T. [., TO3BOJISIONIMX 00pa30BaTeIbHOM OpraHu-
3aliu U mpodeccopcKo-npenoaaBaTeIbCKOMy cOCTaBy 3(P(PeKTUBHO CILJIAHU -
pOBaTh, OPraHU30BaTh, MPOBECTU U 3aBEPLINTb KOHKPETHBIN y4eOHO-BOCIIM -
TaTeJIbHBIN Mpoliecc, 00eCcIeurnB pellieHre MOCTaBIeHHbBIX 3a1a4.

Pemas MoaenpHylo 3agady, BaxxHO OyneT HalTu (opmy MpeacTaBiaeHUs
pa3pabaTblBaeMO AMIAKTUUECKOI CUCTeMbI, HauboJiee yI0OHYIO JJIs1 UCTIOb-
30BaHMUS Pe3yJIbTaTOB MCCIEIOBAaHUIA 1 pa3paboToK mpodeccopcKo-npenoaa-
BaTEJILCKUM COCTABOM B ITPAKTUYECKOM AEATEIbHOCTH.

[Tpu nanpHelieM pa3BUTUM IUIAKTUIECKOU TEOPUU U OCHOB IMTOCTPOCHMS
IUIAKTUYECKUX CUCTEM B MpodecCUOHaTbHOM 00pa3oBaHMU 11eJ1eco00pa3Ho
MMPOBECTU BUIOBYIO KJIAaCCU(UKALIMIO CUCTEM C YYE€TOM OIbITa, HaKaruiMBae-
MOTO B BBICIIIEH IIKOJE, M OMbITa KiacCU(PUKALUU AUAAKTAYECKUX CUCTEM
B cdepe obiiero oopaszosanusi. Ho mockosibKy Teopusi mpogeCcCuOHaTbHOTO
00pa3oBaHUs HAXOAUTCS B Mpoliecce Pa3BUTHS U B HEi HEAOCTATOYHO MPO-
paboTaHa gaHHas IpobJjieMaTrKa, TO MoKa MbI OyleM OCyLIeCTBISITh audde-
pPEHIMALIMIO TAKMX CUCTEM C YYETOM OTpaciieil MpOU3BOACTBA, IS KOTOPBIX
MMPOBOAMUTCS MOATOTOBKA KaIPOB, U COOTBETCTBYIOIIMX HATIPABICHUIA U CIICLIM -
QJTbHOCTEN MOATOTOBKM KaJpOB, UMEIOIIMX OJIM3KYIO OTPACIEBYIO ClIeU(UKY
U OJIM3KKE YCJIOBUS U TpeOOBaHMS K OpraHu3aluy pogeccuoHaaIbHOM MOATo-
TOBKM.
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OTMeTHM, UTO 3Tan pa3padOoTKU IUJAKTUUECKUX CUCTEM BeChbMa BaxKeH, IM0-
CKOJIbKY TTOIBITKU «ITPSIMOTO» Mepexojia OT AUIAKTUUECKOM Teopuu K 00pa3oBa-
TeJIbHOM TpakTHKe Hed(h(EKTUBHBI: TeOpHUs AOJIKHA HOCUTH JOCTATOYHO O0-
MK XapakTep, a oOpa3oBaHue (0COOEHHO WHHOBALIMOHHOE) OTIUYAETCS
3HAUYUTEILHBIM Pa3HOOOpa31ueM BUAOB, TUIIOB 1 3aJ1a4, a TAKXKe YCIOBUM peasiu-
3allMK y4eOHO-BOCIUTATEIbHOTO Tpoliecca. [1ogo0HbIe MONBITKY, KaK MpaBU-
JIO, IPUBOAAT K Hea((PEKTUBHOMY BBIOOPY colepkaHMs 00pa30BaHUs MO0 K
HEIOCTaTOYHOI MPOpabOTaHHOCTU METOAUUYECKUX cUcTeM. [1ooKeH st Teopun
JOJIKHBI TPAKTOBAThCSI Y PEAIM30BBIBATLCS C YIE€TOM KOHKPETHBIX YCIIOBUIA.

B psime HaydHBIX pabOT paccMaTpUBaeTCs 3aavya MOCTPOESHMSI YHUBEPCaAJlb-
HOM IMIAKTUYECKOI CUCTEMBbI, KOTOpast MOIJia Obl TPUMEHSIThCS ITPU peain3a-
1M 11000T0 00pa30BaTe/IbHOTO Mpoliecca He3aBUCUMO OT YPOBHEM 00y4YeHuUsI
(Hanpumep, [8]). Ha B3risiam aBTOpOB HACTOSIIIIETO MCCIEA0BaHMSI, TaKasl IO-
CTAHOBKA 3a/1auM HepeaibHa: CKOpee BCEro, YHUBEPCAIU3M B pa3yMHBbIX Ipe-
Jesax JokKHa obecreunBaTh IMIaKTUIecKast Teopusl (IMJaKThKa), a, KakK OT-
MEUEHO BBbIIlIE, IIePexXo] OT OOIIUMX TEeOPEeTUUECKUX TMOJOXEHUN K UX
MPaKTUYECKON pealn3allii — 3TO 3aJadya KOHKPETHBIX TUIAKTUUYECKUX CH-
creMm. B pasHbie Bo3pacTHbIE MEPUOABI XKM3HU YeJIOBEKa PEILIAIOTCS MPUHIIN-
MUaJIbHO pa3Hble 00pa3oBaTe/IbHbIEC 3aJaUM, U CITOCOOBI MX PELLIEHUS TPUHIIM -
MuaJibHO OoT/inuaroTcsl. OOIIUM 31eCh MOXKET OBbITh TOJBKO AeSITeIbHOCTHBIN
MPUHLIMII.

JlaHHBI Te3UC MOATBEpKAAeTCsS CUTyallueil B o01eM oO0pa3oBaHUU, M-
JaKTHKa KOTOporo chopmMupoBaHa Haubosiee MOJTHO U AeTalbHO: 31eCh MHHO-
BalIMOHHBIE MPOLIECCHl MPUBEIN K pa3paboTKe psifa CYLIECTBEHHO OTJIMYalo-
LIMXCS TUAAKTUYECKUX CUCTeM (TpyMNIIoBOe, pa3BMBalollee, CETEeBOE U APYyrue
BUbI OOYUYEHUSI).

Kak ormeuaeTtcs B pabotax [1—3], B npodeccroHaaibHOM 00pa30BaHUU CH-
Tyalusl XapakTepu3yeTcsl ele OOJbIINM pa3HooOpa3ueM, B YACTHOCTHU, «IM-
JaKTHUKa TEXHUYECKOro OOpa3oBaHUSI MOXET MOCTEIEHHO IpeBpPaTUTHCS B
KOHIVIOMepaT CYIIECTBEHHO Pa3IMYHbIX TUIAKTUUYECKNX CUCTEM, 3aBUCSIINX
OT YPOBHEM, HamNpaBJIEHWI U CIEeUMAIbHOCTEN BBICIIETO O0pa30BaHUS, HO
00beAMHEHHBIX 0011Iei AUIaKTUKOM BhICILIETo 0Opa3oBaHus» [2, c. 7].

Bo3HukaeT BoIpoc: ¢ 4ero HauMHaTh pa3pabOTKy AMAAKTUUYECKON CHUC-
TeMbl?

IIpexnae Bcero, pazpadboTKa JOJKHA HAUMHATBCS C YETKOTO U JeTaJTbHOIO
oIpeJeseHus LieJieil 1 3a1a4, KOTOpbIe ClIeAyeT peaan30BaTh B XOAE CTPOSIIIE-
rocst o00pa3oBaTeIbHOIO MPoLIecca, a TAKKe ¢ TNIAHMPOBAHUSI €0 pe3yabTaToB.
Jlanee ocyliecTBIsIeTCsI BLIOOp MK pa3padoTKa AUIAKTUYECKON Teopuu (MIu
€€ pa3/iesioB), UTO MO3BOJISIET aIcKBaTHO OIKMCATh U pealn30BaTh JaHHBIN MPO-
1ecc. Kak yxxe ormeuaioch, B BbICIIEM ITpodeccuoHalbHOM 00pa30BaHUU 3Ta
TeOopHusl, KaK M 00lIasi TeOpUsl BBICIIETO MPOPECcCUOHATBLHOIO 00pa3oBaHuUs,
npeodbIBaeT B CTaAuKu (POPMUPOBAHUSI, TO €CTh IPUXOAUTCS OJHOBPEMEHHO
pa3pabaThiBaTh M OOIIYI0O TEOPUIO, M AUAAKTUKY BBICIIETO OOpa30BaHMS Ia-
paJIJIeJIbHO C pa3pabOTKOM HYKHBIX AUJAKTUYeCKUX cucTteM. [1o aToil mpuumnHe
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aBTOPbI BHAYaJIe PAaCCMOTPEIM OOLIME MOAXOAbI K TOCTPOSHUIO TEOPUU U U~
JAKTUKU BBICIIIETO (TEXHUYECKOT0) oopa3zoBaHus [ 1—3] 1 TOIbKO B HACTOSIILEN
CTaThe MOCTAaBUJIU TIepe] cO00M 3a1auy pa3padOTKU IUIAKTUYECKON CUCTEMBbI
BBICIIETO TEXHUYECKOIo 00pa3oBaHusl, yUUTHIBAIOLIEH OTpacieBylo crielupu-
Ky HOATOTOBKM KaapoB (creuuduKy HedTerazoBoit oTpaciin).

B onHoli cTathe HEBO3MOXHO AETaJTBbHO OMUCATh TPOEKTUPYEMYIO WU pe-
aJn3yeMylo IUAAKTUUYECKYI0 CUCTEMY B BbICIIeM oOpa3zoBaHuU. JlugakTuye-
ckas cucrtema (oOpMUPYETCs B pe3ysbraTe IJUTEIbHBIX MeJarorm4ecKux Mc-
cJe10BaHU, IPOBOAMMBIX MHOTMMM YUY€HBIMU U MperojaBaTe/IsSIMU BbICILIEH
LLIKOJIbI, M alpo0alMi TEOPETUYECKUX pa3paboTOK B 00pa30BaTeIbHOM IIPO-
1iecce, a ee AeTajJbHOE OMMCaHUE MOTPEeOyeT LIMKIa HayYHbIX, HAyYHO-METOIM -
YECKMX U Y4eOHO-METOAMYECKUX MyOIMKaIIMA.

Pe3syabraTel 1 00cyKIeHHE

Jludaxmuueckue cucmemol 6 évicuiell wkoae: oduiue noaoxcenus. B padore
[1, c. 7] oGpazoBaTeabHbIM MPOLIECC B OOILEM CiIydae oIrpeaeeH KakK «OpraHu-
30BaHHBbIN Tpoliecc 00YyYeHUs M BOCTIUTaHUs (ONpeAesieHbl 1LIe/Iu, 3a1aun, CO-
nepxkaHue, (popMbl OpraHu3allMd, METOJbl, METOAMKM, CPeICcTBA U TpeboBa-
HUS K pe3yJibTaTaM ), HallpaBJeHHbI! Ha pa3BUTHE TUUYHOCTW». [Ipu mocTpoeHUM
TEOPUHU BBICIIETO MPO(PEeCCUOHATBLHOIO 00pa30BaHUsI HEOOXOAUMO YTOUYHUTh
9TO TTOHSITHE.

OO6pasoBateibHbIN MPOLECC B BBICILIEH LIKOJIE — UeA0CMHAS COBOKYNHOCMb
83AUMOCBA3AHHBIX NPOUECco8 00y4eHUs no 00pa30eamenbHbIM NPOCPAMMAM BbiC-
uweeo npogheccuoHarbHo20 00pa308anusi, NPopeccuoHarbHOl NOO2OMOBKU 6 COOM -
8emMcmayuux 00aacmsax npogheccuoHarbHoll 0essmeabHOCmuU ¢ y4emom npogec-
CUOHAAbHBIX CMAHOApPMo8, a Makdice npouecca 60CNUMAaHUs, HanpaeleHHas Ha
paszsumue AUYHOCMU.

OO6pasoBareibHbII MPOLIECC B BHICIIECH IIKOJIe, 00eCIeYMBaIOIIN CUCTe-
MaTU3UpOBaHHOE O0yUeHHUe, MPOPEeCCUOHATBbHYIO MTOATOTOBKY, BOCIIUTAaHUE U
pa3BUTHE, paccMaTpPMBAETCsl HaMM KaK OJHA M3 BaXXHBIX KaTEropuii oOIeit
TeopUU MpodeccuoHaTIbLHOr0 00pa30BaHMsI HaApsILy ¢ TAKMMU Oa30BbIMM KaTe-
TOpUsIMM, KaK MbIIILJIEHUE, 1€STeIbHOCTb, pa3BUTHE.

K ocHOBHBIM (yHKIIMSIM Tpolecca MpodecCUOHaIbHOIO 00pa30BaHMsI,
BKJIIOYAsl BBICIIIEE OOpa3oBaHME, C MOJHBIM MPAaBOM MOTYT OBITh OTHECEHBI
caenyoiiue (cM. Takxke [2; 3]).

Obpazosamenvras @ynkyus. CructeMa npodecCUOHATIBHOIO 00pa30BaHUS
co3[aHa 1 pa3BUBAETCS JJIs1 TOTO, YTOOBI Oy YN y4aCTHUK ITPOM3BOACTBEHHO-
ro npoiiecca puoodpes He0OXoAMbIe 3HAHMS, HA OCHOBE KOTOPBIX Y HEro chop-
MUPYIOTCSI HEOOXOAMMBbIe B TIpodecCu YMEeHUST U HaBbIKU. OH IOJKEH OBJIa-
JETh MAaKCHMaJIbHO BO3MOXHBIM YMCJIOM MPOGheCCUOHATBbHBIX KOMMETEHIIUIA.

Bocnumamenvnas ¢yunkyus. BocniuratenbHast ¢pyHKUMS Ipoliecca odyye-
HUS B MPO(heCCUOHATbHOM 1IKOJIe (BK/II0Yasl BBICIIYIO) CYIIECTBYET OObEKTHB-
HO 1, eCJIU AuAaKTUUeCcKasl CUCTeMa MOArOTOBKY MpodeccruoHaa CrieuaabHO
U OTKPBLITO HE AeKIapupyeT MpuUoOIleHrue oOydarolierocss K onpeacaecHHbIM
rpaXk1aHCKUM, HPABCTBEHHBIM, 9CTETUUYECKUM LIEHHOCTSIM, 3TO HE O3HAyaerT,
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YTO JaHHBIE 3aa4M He pellIaloTcs B mpoliecce o0ydyeHus:. OHM pelarTcs, HO
MpU 3TOM He KOHTPOJMPYIOTCS ydacTHMKaMu OoOpa30oBaTeJIbHOTO Ipoliecca,
YTO Ha MPaKTUKE CHMXKAET UX JeHCTBEeHHOCTh. HeoOX0aMMO yUUTHIBATh, YTO
BOCIIMTaTeIbHAsI (PYHKIIMS MTPOoheCCHOHaTIbHOIo 00pa3oBaHusI AEJIUTCS Ha 1Ba
MarucTpajabHbIX HallpaBJI€HMSI: IEPBOE — 00IIlee, rPaX1aHCKOe BOCIIUTAHUE U
BTOpOE — crnienuduueckoe BoCIuTaHue rnpodeccruoHala.

3amaya BocnuTaHus Oyayliero rpodeccuoHaa Kak rnaTrpruora, rpaxkJaaH1uHa
CBOEIl cTpaHbl yHMBepcalbHa U IOJKHA OBITh MpeAcTaBIeHa Ha COBPEMEHHOM
YpOBHE B 100011 00pa3oBaTe/IbHOM OpraHu3aluu 1, TeM doJiee, B Ipodeccuo-
HaJIbHOM 11IKOJIE, TOCKOJIbKY OHa (hOPMUPYET JIUTY 00I1IeCTBa, 0OecIIeurnBa0-
LLIYIO €r0 TEXHOJIOTUYECKHUM 1 COLIMaIbHbIE TPOIrpecc, pa3BUTUE 1yXOBHO-HPaB-
CTBEHHBIX OCHOB.

He MeHee BaxkHOI sByIsIeTcs 3a7a4a BOCIIUTAHUSI MOJIOIOTO YeloBeKa Kak
npodeccroHaa, TMOCKOJbKY €CTh OIpeAcieHHbIe BechbMa crHelugUuIecKre
npodeccruoHalbHble YCTAHOBKHU y MpeAcTaBUTeNe pa3HbIX Ipodeccuii: Bpa-
yeii, opuLiepoB, MHXEHEPOB, yUuTeAei, padouux u ap. Y Kaxaoit mpodeccuo-
HaJbHOM TPyMIlbl CHELMAINCTOB €CTh CBOM, HE CBOMCTBEHHbIE APYTUM, IPO-
(becCUOHANBLHO-KYJBTYpHbIE  MPUOPUTETHI  (MPO(ECCUOHANILHBINA  CJIZHT,
MOBEICHYCCKIE HOPMBI, 3CTETUYECKHE MTPEATIOUTSHUS U 1. )>

Pa3zeusarowas gynkyus. Dta GyHKIMS XapaKTepHa IS BCEro mpogeccuo-
HaJbHOTO 00pa3oBaHusl, HO Haubojee 3(p(PeKTUBHO OHA peau3yeTcsl B BbIC-
et mkose. 3agaya pa3BUTUS OOIIMX KOTHUTUBHBIX CIIOCOOHOCTEN (MHTE-
JIEKT, KpeaTUBHOCTb U AP.), HEU3MEHHO MPUCYTCTBYIOIIAS B TEOPUU OOILIEro
00pa3oBaHus, B BbICILIEH 111KOJIE OOBIYHO HE CTABUTCS, TOCKOJIbKY CYIIIECTBEH-
HBIM 00pa30M IMOBJIUITh Ha UX Pa3BUTHUE Y B3POCJIOTo YejoBeKa, KAKUM SIBJISI-
€TCsI CTYICHT, BO3MOXKHO JIMIIb B HE3HAUUTEJbHOM cTerneHu. [1pu aTom y Oymy-
mero mnpodeccMoHasa AOJDKEH YCIICIIHO IIPOMTH IPOLIECC CTaHOBICHMS
npoeCCUOHAbHONW WAEHTUYHOCTU, Mpeanojaramoimii GopMUpoBaHUe Y
HEro OoIpeneieHHON CTUJIMCTUKU MbIlUIeHUs1. EcTh omnpeneseHHbI CTUIb
MBIIIUIEHUSI MHXXEHepa, BOEHHOro, Bpaya, Ieaarora u T. 1. B nemarormyeckoii
TICUXOJIOTUU U TICUXOJIOTUMU TPYyJda 3T SIBJIEHUS TECHO CBS3aHbl C TEPMUHOM
«KOHTEKCTHOE MbllIJIeHEe». OUueBUIHO, YTO CTUJIMCTUKA pellIeHUs TTpodeccu-
OHAJIbHBIX 3a7a4 1 c(hOPMUPOBAHHBIE HA X OCHOBE MOBEAECHYECKIE MPUBbLIY-
KU 1 CTEPEOTUIIBI B 3HAYMTEJIbHOM Mepe BIMSIOT Ha BeCh CIIEKTP KOTHUTUBHBIX
M MOBEAECHUYECKMX peakluil. B numakTrke rmpodeccuoHalIbHOro 00pa30BaHUSI
U MEeIaroruyeckoil MCUXoJOoTUM 3TU JUHUM Pa3BUBAIUCH MPEACTABUTEISIMU
pa3IUYHbIX HaydHbIX 1IKOJ (A.M. MaTtomkuH, K. I[Iuaxke, f4.A. [loHomapes,
0.K. Tuxomupos, A.A. Bepouukuii, T. Poy3 u ap.).

OOyueHue B BBICILIEH 1IKOJIE TpeAroaraeT ¢opMUpPOBaHUE U Pa3BUTHUE Y
CTyIeHTa MPOopEeCCUOHATBHOIO MBIILICHUS, MO3BOJSIONIETO Pe3yIbTaTUBHO

2 B pasHble TTEpUOAbl Pa3BUTHUSI CUCTEMBI TIPO(hECCUOHATBHOTO 00pa30BaHUsI B Pa3HBIX
CTpaHax MO-pPa3HOMY BBICTPAMBAIMCh MPUOPUTETHI MEXIY OOpa30BaTEIbHOW W BOCIUTA-
TeabHOU dyHkuMsiMu. Tak, Hanpumep, «Benukuit Mao» cuuTai «...Jiydie ,,KpacHbIA®, 4yem
CITeLMaJIACT». B cOBETCKOM 00pa30BaHMM 3a4aCTYIO TAKXKE CIIETOBAIN 3TOM YCTAHOBKE.
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peliaTh NPUHLUMIWAIBHO BaXKHbIE JIST YCIIEITHOM AEITEIbHOCTU MPOdeCcCuo-
HajbHbIE 3a1auyu. He MeHee BaxkHa 1 3aaya pa3BUTHUS IPYTUX KOTHUTUBHBIX
KayecTB JIMYHOCTU, HallpuMep, KpeaTuBHOCTU. KpoMme Toro, CylecTByeT Iie-
JIbIA CHEKTP 3ajay MCUXOCOLIMAJbHOIO pa3BUTHS Oynylero npodeccroHana,
OTYACTM CMBIKAIOIIMXCS C BOCIMTATeIbHOM (PYHKIMEN 0Opa30BaTEIbHOIO
Mpoliecca B BbICIIEN 1IKOJIE. 31€Ch TPEUMYIIIECTBEHHO peub UAET O POPMUPO-
BaHUM TaK Ha3bIBA€MBbIX «MSTKMX HABBIKOB»: COLIMAJIbHbIA MHTEJJIEKT, CI10-
COOHOCTHM K COTPYIHUYECTBY M COTBOPUYECTBY, JIMAEPCKME KauyeCTBa, KOMMYHH-
KaTUBHbBIE CIIOCOOHOCTH U Ap. He MeHee BaKHBI M 3a1a4u NICUXO(PU3NIECKOTO
Pa3BUTHUS IMYHOCTU Oyaylero npodeccruoHana, B OCOOEHHOCTHU JISI TEX, KOMY
MPEICTOUT padoTaThb B CUCTEME «UYEJIOBEK — YeJOBeK» (Bpauyu, YUUTeJs, Me-
HeIKephl U Ap.).

B psine megarornyeckux MccieIoBaHU UCTIONb3YETCS TEPMUH «IUIAKTH -
YeCcKU mpoiecc», 0003HavYaloInii COBOKYITHOCTh ITPOLIECCOB OOy4YEeHUSI, Ipe-
nojaaBaHus 1 yueHus. B HEKOTOphIX paboTax MpoLECChl MpenoaaBaHus U yue-
HUSI CUMTAIOTCS BKJIIOYEHHBIMM B IIpoliecc oOydeHus. g ontumusauuu
TEPMMHOJIOTUYECKOTO armnapaTta Mbl OyleM MCHOJb30BaThb TEPMMUH «00yde-
HUE», B HEOOXOAMMBIX Clydasx aklEHTUPYs BHMMaHHWE Ha IpernojaBaHuU U
YYE€HUM, paccMaTpUBasl UX B KAYECTBE COCTaBIISIIOIINX 00yueHus. Takum oopa-
30M, MBI pacCMaTpuBaeM IMpouecc oOyd4eHusl B LIMPOKOM CMBICJIE, BKJIIOYas B
HEro U NperojaBaHue, U ydeHue, He Aes1asi pa3inunii B TepMUHAX «IMIAKTUYE-
CKMIA POLIECC» U «ITPOLIECC OOYUEHUST».

Ilepexons K MOHATUIO TUAAKTAYECKON CUCTEMbI, OTMETUM, YTO Mbl, KOH-
LICHTPUPYS BHMMaHUE Ha Ipolecce 00ydyeHusl KaK OCHOBHOM OOBEKTe TaKOM
CHUCTEMbI, BMECTE C 9TUM HE IOJKHbBI MOJIHOCTHIO YITyCKaTh M3 BUIA MPOLIECCHI
pa3BUTHS M BOCITUTaHUs. Bo-TiepBbIX, OMHOM U3 TJIaBHBIX 11€JIeil OOy4YeHUs SIB-
JISIeTCSl pa3BUTHE JIMYHOCTU, TO €CTh, IJIAHUPYS M OpraHu3ysl yueOHbI Mpo-
LIeCC B paMKax J1000i IUIaKTUIYECKOU CUCTEMbI, HEOOXOAMMO OLICHMBATh €TI0
BJIMSIHHE HA pa3BUTUE JUYHOCTU. BO-BTOPBIX, OCHOBOM BOCHIUTATEIBHOMN pa-
00Tbl B 00pa30BaTEIbHOU OpraHM3allMi JOJDKHO OBITh OOYyYEeHHE, OCYIEeCT-
BJISIEMOE B paMKaxX y4eOHBbIX MPOrpaMM U ILJIAHOB, HO JOTOJHSIEMOE CUCTEMON
BOCIIMTATEIbHBIX MEPONPUATUI, CKOOPAMHUPOBAHHBIX C MPOILIECCOM 00yYe-
HUS.

CrnenoBaTebHO, (DOPMUPYS TUAAKTUUYECKYIO CUCTEMY, HEOOXOIUMO YUr-
THIBaTh JAHHbIC MOJOXEHUS U MPU OIPEIEICHUM NEPEeUHs yUeOHbIX MpeaMe-
TOB, Y IPY OMPEACICHUU UX COCPXKAHUS, U TIPU pa3pabOTKe METOAMK MPENo-
JaBaHUS U Yy4eOHO-METOOMYEeCKOro obecrieueHusi. BMecrte ¢ 3TuUM, JOJDKEH
coOJroIaThCsl pa3yMHbIN OajlaHC y4eOHOro BpeMeHM, OTBOAMMOTO Ha (hop-
MUpPOBaHUE 3HAHUIA, YMEHU M HABBIKOB B MPEAMETHBIX 00JIACTSIX YYEOHOI
IpOrpaMMbl U KOMIETEHLIMI B MPODECCUOHAIBHOM MOATOTOBKE, U BPEMEHM,
3aTpayrBaeMOTr0 Ha 3JEMEHTHI JUIAKTUYECKOIO IMpolecca, UMEIIIne BOCIN-
TaTeJbHbIM XapakTep. BocriuTarebHbI XapakTep 0Oy4eHUs, HECMOTPSI Ha €ro
BaXKHOCTh, HE JOJKEH CHMXAThb YPOBEHb U KaueCTBO IPEAMETHbBIX 3HAHUI U
npodeccuoHaIbLHOM MOATOTOBKU.
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Kak yxe ormeyanoch paHee, AMAAKTUUECKHE CUCTEMbI B MHXKEHEPHO-TEX-
HUYECKOM 1 TeXHOJOTMYECKOM 00pa30BaHUU JOJIKHBI MTOJHEE YYUThIBATh OT-
pacieByio crieliiuKy 1 co3IaBaTh BO3MOXHOCTb UX 3(P(HEKTUBHOTO UCIOJIb-
30BaHMS KaK MpPU OpraHuU3alliyd Y4eOHOIo Mpolecca B YHUBEPCUTETAX M
KOJUTeKaX, TaK U TpU pa3pabOTKe YI4eOHO-METOANYECKOTIO COIIPOBOXKIECHMS,
TO €CTb OBITh JOCTATOYHO JIeTaIbHO MTpopadboTaHHBIMU. ClieioBaTebHO, 1ieJie-
CcO00pa3HO TaKue CHUCTEMbI CO3[aBaTh JJIs OINpeAe/eHHBIX OTpacjeil Mpou3-
BOJCTBA, HampaBJIeHUII MOATOTOBKM, CIIELMATbHOCTEH, TPYMIl MPeaAMETHBIX
obJacTeit 3HaHu mpodecCUOHAIbHOTO 00pa30BaHMsl, UMEIOIIMNX OJIM3KYIO OT-
pacieByio crielu@uKy 1 OJIM3KHe OTpaciIeBbie YCIOBUSI U TPeOOBaHUS K Opra-
HU3allUK TTOTOTOBKY KaIpOB.

IMon nupakTMYeCcKOi CUCTEeMOM JJIs KaKUX-J1100 YpOBHEN, HAIlpaBJIeHU
MOATOTOBKH, CIIELIMAIbHOCTEM, TPYIIT TPeIMETHBIX 00J1acTeil 3HAaHU BbICIIIE-
ro U cpeaHero npodeccuoHalbHOro 00pa3oBaHUsI Mbl TIOHUMAEM eOuUHYI0 ye-
JNOCHMHYI0 U HENPOMUBOPEUUBYH) COBOKYNHOCHb 83AUMOCEA3AHHBIX COCMABASIOULUX
npoyecca o0y4eHus o onpeoeseHHbIM 00pPa308aMeNbHbIM NPOSPAMMAM BbICULE20 U
cpedHe20 npogheccUoHaNbHO20 00pPA308aHUsL, 00eCneUUBarULeco GblNOAHEeHUe mpe-
006aHUll 00pa308amMeNbHbIX CMAHOAPMO8 U MpeboBaHUll K NpogheccuoHaNbHOLL
n0020mosKe 8 COOMEemMcmeyuux 06aacmsax npogheccUoOHaNbHOU dessmeabHOCmu
¢ yuemom npogheccUOHANbHBIX CMAHOAPMOE (8KAHUASL COCMABAAIOUUE, CEA3AHHbLE
¢ NPOUeccoM 80CRUMAHUS MEMOOamMU U CpeocCmeamu 0oy4eHus u npogheccUoHaNb-
HOU N0020MOBKU), pearu3ayus KOmopsix NPUeoOUm K 00CMudiICeHur0 yeiei u pe-
UWeHU0 3a0a4 00y4eHUsl, OnpedeseHHbIX 6 0aHHOU OUOAKMUYECKOU cucmeme.

[MosTtomy mipu pa3paboOTKe AUAAKTUYECKON CHUCTeMbl BHAYaje TOJIKHBI
OBITH OMpeneieHbl LIeJIM 1 3aJa4M Ipoliecca 00y4eHMsI, KOTOPbIi OyneT onu-
ChIBAaTbCS M PErIaMEHTUPOBAThLCS JAHHOIN CUCTEMOI, a TaKKe YTOUHEHBI U Jie-
TaJIU3UPOBAHbI KOHIENTYaJbHbIE Y TEOPETUYECKHNE OCHOBBI 1 OCOOEHHOCTH,
MpUCYIIME CUCTEME, C YUeTOM OOIIUX MOJOXKEHUI AUIAaKTUIYEeCKO TeOpuH, B
paMKax KOTOPOI CTPOUTCS IMAaKTUYeCcKask CUCTEMA.

OCHOBHBIMU CTPYKTYPHBIMM COCTABIISIIOIIMMHU JTIO00M ITMIaKTHUECKOM
cucTeMBbl B cepe TTpodeccuoHaaIbHOro 00pa3oBaHUsI SIBJISIOTCS:

— KOHIIENTYyaJIbHbIE TIOJOXeHUs (WIen), OMpenessioliie XapakKTepHbIe
JUIS1 JAaHHOM TUIAKTUYECKOM CUCTeMbl OCOOEHHOCTH 00pa30BaTeIbHOTO
npoliecca;

— TIOHSITUMHBIA M TEPMMHOJOTUYECKHUI amnmapar AWIAKTUYECKOH Cuc-
TeMBI;

— LeNH, 3a4a9¥ U TIPOEKTUPYEeMbIe Pe3yJIbTaThl 00yUYeHUsI, BOCIIUTAHUS U
npodeccruoHalIbHOM MOATOTOBKU;

— oOpa3oBaTesIbHbIE TMPOrpaMMbl M CTAHIAPTHI JJISI COOTBETCTBYIOIIMX
YPOBHEM, HaIlpaBJeHW MOATOTOBKM, CIIELIMAIbHOCTE WJIM TpPYIII
MpeIMETHBIX 00JIacTeli 3HAHUI BBICILIETO U CPpeAHET0o MpodecCuoHAIb-
HOro o0pa3oBaHus;

— coaepxXaHue 0OydeHUs U colepkaHue MpogheCCUOHATBHOM MOATOTOBKH
(TI0 COOTBETCTBYIOLIMM 00pa30BaTEIbHBIM ITpOrpaMMaMm);
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— 3aKOHOMEPHOCTH IPOLIECCOB 00yUYeHUsI U MPOoheCCUOHATbHON MOAro-
TOBKU;

— MPUHIUMB 00y4eHUs] U MPoheCCUOHAIbHON MOATOTOBKU U YCJIOBUS,
obecrneynBarolIe UX peaanu3alnio;

— (popMbI opraHu3aLu 00y4eHUs1 U Mpo¢eCCUOHATbHON MOATOTOBKM;

— MeToAbl U METOAUKM OOydyeHHUs (BKJIIouasl mpernojaBaHue U yUYeHMUE)
1 po¢eCCUOHATbHON MOATOTOBKH;

— cpeacTBa 00ydyeHust U mpoheCcCuOHaIbHOM MOATOTOBKY;

— METOAbl KOHTPOJISI 1 OLIEHKM KauyecTBa pe3yJbTaTOB OOyUeHHUSI U Tpo-
(beccroHaIbHOM MOATOTOBKHU, ITOKA3aTeIU Pe3yJIBTaTUBHOCTH.

IIpu paspaboTke AMAAKTUYECKUX CHUCTEM IMPO(MEeCCUOHATBHOM IIKOJIbI

BaKHO IMpaBUJIbHO ONPEACINTD LICJIN U 3aJa4l, p€aIn3all10 KOTOPbIX JOJI2KHA
obecrneuynBaTh CUCTEMa.

K obuum ocnoénvim yeasam MOXHO OTHECTHU CIEAYIOIINE:

— OopraHu3anus v IpoBeAeHWE 00pa30oBaTEbHOIO Mmpoliecca, 0dbecneyn-
Barouiero (popMrupoBaHUe HEOOXOAMMOTO YPOBHS M KayecTBa 3HAHUM,
YMEHUI, HABBIKOB M KOMIIETEHLIMI, a TaKXe MpodeCCUOHAILHOM MO/ -
TOTOBKH, OIPEAEIIeMbIX TOTPEOHOCTSIMU Pa3BUTHS OOIIIECTBA, TUUYHO-
CTU Y COOTBETCTBYIOIIMX CEKTOPOB 9KOHOMMKHU U COLMATIbHOMU Chepbl
(BbIpa>keHHBIMU B 00pa30BaTEIbHBIX M MPOMECCUOHATBHBIX CTAHIApTaX
U B JIMYHBIX 3aITPOCAX O0yUYaIOIIUXCH);

— peanM3alus METOAAMU U CPEICTBAMM AUIAKTUKU eI BOCIIMTAHUS U
Pa3BUTHUS, OTIPEIEICHHBIX ITeIarOTMYeCKON TeOpuei, B paMKax KOTOPOW
pa3pabaTbhiBaeTCs JaHHAs IUIAKTUYECKAs CUCTEMA;

— MOHUTOPUHT (IMarHOCTUKA) ¥ KOHTPOJIb YPOBHS M KayeCcTBa MOATOTOB-
KA KaapoB, 00ECMNeYrBalOlIMe COBEPIIEHCTBOBAHUE YUeOHO-BOCTIATA-
TEJILHOTO MpOolLiecca B COOTBETCTBUU C U3MEHSIOIIMMUCS MOTPEOHOCTSI-
MU O0IIECTBA, JMYHOCTH U 3ala4aMU TTIPOU3BOICTBA MPOAYKIIMY U YCITYT.

OcTanbHbIE LEIN OIMPEACISIOTCS UCXOIS U3 HEOOXOAUMOCTU JOCTUXKEHUS

BbIIICYKA3aHHbIX 06H_II/IX OCHOBHBIX 1ICJICTA.

HOI[ YPOBHEM U KAYECTBOM ITOATOTOBKH KaJApPOB MbI IIOHMMAaEM KOMILJICKC-

HYIO OLICHKY pe3yJibTaTa MoJIyueHMs BhICIIEro 00pa3oBaHMsI HA OCHOBE CJIEAy-
IOIIMX OCHOBHBIX TTOKA3aTeei:

18

— 00BbeM, YPOBEHb M KAaUY€CTBO 3HAHUI, OnpeaeisieMble 00pa30BaTeIbHbIMU
MporpaMMaMu ¥ COOTBETCTBYIOLIMMU 00pa30BaTeIbHbIMU CTaHAAPTAMMU;

— YPOBEHb YMEHMIA U HAaBBIKOB U C(DOPMUPOBAHHBIX HA UX OCHOBE YHU-
BepcaJbHbIX KOMIIETEHIIMI, 00eCIeunBalolIMX BCECTOPOHHEE Pa3BUTHE
JIMYHOCTU U BO3MOXHOCTb 3(PMEKTUBHOMN cOLMATM3AlIMUA BbITYCKHUKA
npodecCrOHaIbHON LIKOJIbI;

— YpOBeHb NpodeCCUOHAIbHONW IMOATOTOBKU, BKJIIOYAIOIIE Haaudue
YMEHMIA, HAaBbIKOB M C(POPMUPOBAHHBIX HA UX OCHOBE MPOo¢eCCUOHAb-
HBIX KOMITETeHIIMI B COOTBETCTBMM C TpeOoBaHUSIMU paboroaaTeseii u
OoTpacjeBbIMU MPO(PECCUOHATBHBIMU CTaHAAPTAMM, 00€CIIeUMBAIOIINX
5 HEKTUBHYIO TPYIOBYIO I€ATEILHOCTD BBIITYCKHUKA B BHIOpAHHOM 00-
JIACTU 1€SIT€JIbHOCTU.
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Heob6xoaumo oTMeTUTh, YTO, AeTaIU3UPysl MPUBEACHHBIC LIeJU U (DOPMU-
pysl TIepevyeHb 3a1a4, pellieHne KOTOPhIX J0JKHA o0ecIeunBaTh pa3padaThiBa-
eMasl IuJaKTU4ecKasi CUCTEMa, BaXKHO OMPeNeIMTh pa3yMHbIM 00pa3oM COOT-
HOIIIEHME TIPOLIECCOB OBJIAAEHUs] 3HAHUSIMM M OBJIaJeHUSI CIIOcO0aMU UX
MPUMEHEHUS B pealbHOM MUpe (YMEHMSIMU, HABbIKAMU M KOMIETEHIIUSIMUA ).
B 3TOM 1n1aHE OMHUM U3 PUCKOB Pa3BUTHS U O0LLIETO, 1 ITpodeCCUOHATBHO-
ro oOpa3oBaHus SIBJISIETCS HeaJeKBaTHAsl peain3aliis MOJHOIO B HacTosIee
BpeMsi Jlo3yHra: «HeoOXoaMMbIMyL CTAHOBSITCSI HE cCaMy 3HAHMSI, a 3HAHUSI O TOM,
IJe U KaK UX IPUMEHSITh, KaK MOJIyYUTh 3HAHUE CAMOCTOSITE/IbHO, KaK MOJIYUYUTh
HYXKHYIO MTH(pOpMAIINIO, MHTErpUPOBaTh ee». K coXalleHMIO, 3TOT PUCK HEPEIKO
MpeBpalaeTcsl B yrpo3y, Koraa mKOJbHUK WIM CTYAEHT ObICTPO HAXOAUT HYXK-
HYI0 MH(pOPMALIMIO B pa3INyHbIX TH(OPMALIMOHHBIX 0a3aX U TIOTOM MCIIOIb3YeT
€€ HErpaMOTHO B CBSI3U C OTCYTCTBUEM HEOOXOIMMBIX MPEAMETHBIX 3HaHUI. bo-
Jiee TOro, CHIKEHHME KayecTBa 00111e00pa3oBaTe/IbHOM MOATOTOBKU 0 MaTeMa-
TUKE U €CTEeCTBEHHOHAYYHbIM AMCLIMILUIMHAM BBIMYCKHUKOB IIKOJ, B MEPBYIO
ouepelib, OTCYTCTBUE HYXKHBIX TTPEAMETHBIX 3HAaHUI, CO31aJ10 ceiiuac mpoOIeMbl
B pElIEHUH 3a[la4l TOBbIILIEHUS KaueCTBa MHXKEHEPHO-TEXHUYECKOM 1 TeXHO-
JIOTMYECKOM MOATOTOBKU B MPO(MECCUOHAILHOM IIIKOJIE.
OnHO# M3 MPUYMH ATOTO SIBJSIETCS HEAOCTATOYHASl TeopeTruueckas (Icu-
XOJIOTO-TIeIaroruyeckasi) u rnpakTuyeckas mpopadboTKa MEXaHU3MOB IIpeBpa-
eHus1 uHgopMauuu B 3HaHUs1. O3HAKOMMBILIMCH ¢ KaKOM-TO MH(pOpMalLueit,
oOyuaroluiics (a MHorga U o0yJyaroluii) CYUTaeT, YTO Y HEero yxxe cdopMupo-
BaHbI COOTBETCTBYIOIIME 3HaHUs. OTHAKO, TOJILKO MCIIOJIb30BaHUE MbICJIEIESI -
TeJbHOCTHOTO MOIX0/1a K MOJy4YeHHOU nH(popMaliuu (€€ OCMBICIEHME, a 3aTEM
MPUMEHEHHUE €€ B IPAKTUUECKOM NeSTeIbHOCTU, BKJII0YAs yUeOHYIO WJIM Hayd-
HYI0) MMO3BOJISIET ITPEBPATUTh MH(MOPMALIMIO B IEMCTBUTEIbHBIC 3HAHUS.
He BbI3bIBa€T COMHEHMIi, UTO OTCYTCTBME B JOJTOBPEMEHHOI MaMsITU
oOyyatolerocst 6a30BOro MpeaMeTHOrO COAEpPXKAHUSI KaKOro-ambo yuyeOHOro
Kypca He T03BOJISIET YTBEPKIaTh, UTO Y HETO C(pOPMUPOBAHBI MTOJIHOLIEHHbIE
3HaHMS MO nJaHHOMY npeamerty. [Touck B cetu MHTEpHET OTCYTCTBYIOLIEH MH-
(bopMmaiu TOJBKO CO31AET WTIO3MIO O HAJTMYMUM 3HAHUSL.
EcrecTBeHHO, YTO B IMIAKTUYECKOM CUCTEME TOXKHbBI OBbITh TPEAYCMOTpE-
Hbl MEXaHM3MbI PEILICHUSI OTMEUEHHBIX BbILIE MTPOOJIEM.
B xauecTBe 6a306vbix 3a0au, KOTOpbIE CIEAYET pelliaTh MPpU pa3pabdOTKeE JIt0-
00l IMIaKTUYECKOM CUCTeMbI TTPo¢heCCHOHAIbHOM IIIKOIbI U PE3yabTaThl pe-
LIEHUST KOTOPBIX TOKHBI HAXOAUTh OTPaKeHUE B MOJOXEHUSIX CUCTEMbI, OT-
METUM CJIeyIolI1e:
— TIOMCK OTBETOB Ha BOIIPOCHI: 3a4eM (1ieJin), yemy (comepxkaHue) U Kak
((popMBbI OpraHu3alLiv, METOABI U CPEICTBA) OOyJaTh;

— OomnucaHue, OObSICHEHUE U MOJEIMPOBAHME MPOLIECCA U YCIOBUA 00yUe-
HUS U TIpodeCCUOHaTbHON MTOATOTOBKMU;

— aHaJIM3 M UCCIEeJOBAaHUE CYIIHOCTU, 3aKOHOMEPHOCTEH, MPUHLIMUIIOB
00y4yeHUs 1 TIpodeCCUOHATBHOM MOATOTOBKY C YU€TOM pellieHUs 3a1a4
BOCIMTAHMS U pa3BUTUS Oyay1Iero npogeccuoHana;
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— OIpeie/ieHrMe KOHLENTyaJlbHbIX OCHOB, METOJA0B U METOAUK (POPMHUPO-
BaHUS COAEpKaHUS MPOo(heCCUOHATBbHOIO 00pa30BaHUsI U MEXaHU3MOB
npeBpalleHus: “HGOpMalluy B 3HAHUS;

— co3JaHue HOBLIX, OoJiee 3(ppeKTUBHBIX 00pa30BaTEIbHBIX TEXHOJIOTUI
Ha OCHOBE MCIT0JIb30BAaHUSI COBPEMEHHBIX TOCTUKEHUI KOTHUTUBHBIX,
MH(GOPMALIMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJIOTUIA;

— COBEpILEHCTBOBaHWE (POPM oOpraHu3aluyd Yy4eOHO-BOCIUTATEIbHOMN
NEeSITETbHOCTH C YYETOM HOBBIX METOJIOB 1 CPEJCTB O0yUYEHUS;

— HEIPEPbIBHOE COBEPILIEHCTBOBAHUE CUCTEM JUATHOCTUKM, KOHTPOJISI U
OLICHKM Pe3yJIbTaTOB 00YyYeHUsI U MPOheCCUOHATBbHOM MOATOTOBKH;

— TPOrHO3MPOBaHUE PE3YIbTaTOB 00yYeHUs U MPoheCCUOHAIbHOM MOI-
TOTOBKH C YY4ETOM BbICOKOM JMHAMUKU U3MEHEHUS TPOU3BOJCTBEHHbBIX
U COLIMAIbHBIX TEXHOJIOTUI U O0IIECTBEHHBIX OTHOIIICHUIA.

IToguepkHeM, 4TO MbI CIELIMAIBHO pa3aeiasieM B3aMMOCBSI3aHHbIE TTPOLIEC-
Cbl 00y4YeHUs U NpodeCCUOHATbHOMI MOATOTOBKHU, IMTOCKOJbKY C TOUKM 3pEHUS
NUIAKTUKA OHW MMEIOT CYIIECTBEHHbIE pa3inuus. B yacTHOCTH, OIHUM U3
BaXKHEUIIMX OTJIMYUI SIBJISIETCS TO, UTO IMPOLIECC O0YyYEeHMsT OIpeaesieTcs 1
peryaupyeTrcs oopa3oBaTeIbHBIMU CTaHAApTaMu, (POPMUPYEMBIMU B CUCTEME
o0pa3oBaHus, a mpodeccroHalbHasl MOATOTOBKA OIMpeaessieTcss mpodeccuo-
HaJIbHBIMU CTaHIapTaMu, KOTOPBIE JOJIKHBI (POPMUPOBATHCS B Cpe/ie 3aKa3UU-
KOB Ha MOJATOTOBKY KaJpOB U UX pa3IUuYHbIX 00beaAuHEeHMI. Jlaxke npu cora-
COBAaHHOM (POPMUPOBAHUM BCEX OTUX CTAaHIAPTOB MX OJHOBpPEMEHHas
peanu3anus B yueOHOM mpoliecce TpeOyeT JOMOTHUTEIbHBIX HAyYHO-METOIM -
YECKUX U YUeOHO-METOANYECKUX UCCIEN0BAHNM 1 pa3paboToK.

OTMETHUM, YTO 3a TOAbI PA3BUTHS T1eJarormueckoil HayKu ¢ TOM WM MHOM
CTETIEHbIO JIeTAIM3aly pa3paboTaHO OOJIbIIOE KOJIUYECTBO PAa3IUYHbBIX AU-
JAaKTUYECKUX CUCTEM U MOJgEJIeli, B OCHOBHOM, IJ1s 0011ero oopazoBaHus. Ha-
MpUMep, UCXOAS N3 COOTHOILLIEHUS TIPENOIaBaHUs U YUEHUsT pa3padaTbIBAIMCh
Takue KJIacChl IMIAKTUYECKMX CUCTEM, KaK TpaaullMOHHAsI, MeJO0LEHTPUCT-
CKasl ¥ COBpeMeHHasl cucTeMa AMIakKTUKY. bobloe BIusHUE Ha pa3BUTHE U -
JAKTUKW OKa3aJlud aBTOpPCKMe auaakTthdeckue cucreMbl A.A. KomeHckoro,
N.I. Tlecranouum, JI. Jlokka, ®.A. JIucrepBera, M.B. JlomoHOCOBa,
K.J. Ymmnackoro, JI.H. Toncroro, JI.B. 3ankoBa, [.b. 9nbkonnHa — B.B. Jla-
BoloBa, H.B. Kysemunoit, U1.®. Tepbapra, . Abto, I.C. bpyHepa u ap.

Llenplo HacTosIIEro UCCAeA0BaHUS SIBISIETCS pa3paboTKa OCHOB (hOpMU-
pOBaHMSI TUIAKTUYECKUX CHUCTEM BBICHIETO MpOdeccuoHaJIbLHOro 0bpa3oBa-
HUSI, TO €CTh pa3paboTKa HEKOTOPOTO «YHUBEPCATBHOTO SIIpa» TUIAKTUIECKOM
CHUCTEeMBbI BBICIIEr0 00Opa30BaHUS’, MOIOJIHSIS KOTOPOE «CHeIU(pUIeCKUMM»
MOJIOXKEHUSIMU (MACSIMU ), MOXKHO ITPOEKTHPOBATh 00pa3oBaTeibHbIi Ipoliecce,
o0ecIeunBalolIuii pean3alnio KOHIENTYaIbHbIX MTOJOXEHUN U TOCTUXKEHUE
MMOCTaBJIEHHBIX 1iejiell B KOHKPETHBIX AUAAKTUYECKUX CUCTeMax, Hallpumep,
MPY KOHCTPYUPOBAHUM AUAAKTUUECKUX CUCTEM BBICILIET0 TEXHUUECKOTo 00pa-
30BaHMs IJIS pa3IMUYHBIX TPYIN MPEeAMETHBIX oOJjiacTeil 3HaHUIi. Mbl Oyaem

3 MaKTUYECKU 3TO pasgcs IMJaKTUKM BBICIHICTO O6pa3OBaHI/I$I, «I[CTaJ'[I/IBI/IpOBaHHI)II‘/JI» 1A
BKIIIOYCHHUA B INIAKTUICCKNUEC CUCTEMBI.
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BKJIIOYATh B 3TO «YHUBEPCAJbHOE SIAPO» KOHUENTYaJbHbIE MOJOXEHMUS, YKe
JIoKa3aBllve cBO 3(MOEKTUBHOCTD JIs1 Pa3IUYHbIX HAIIPaBJICHUM MOATOTOB-
KU U CTIeLIMaJIbHOCTEe! BhICILIETO 00pa30BaHMSI.

I1o cytu nena, Tem caMbiM OyayT (DOPMUPOBATHCS U OCHOBBI Pa3AeaIOB Q-
NAKTUYECKOM TEOPUU BBICIIIErO 0Opa30BaHUsI, CBSI3aHHBIX C MOHSATUEM <«/IM-
JNAaKTUYeCKas CUCTEMa» U COOTBETCTBYIOIIMX CAEAYIOIIUM CTPYKTYPHBIM 3Jie-
MEHTaM IUAAKTUKU: «1. O011as niuaakTruka (B 4acTU BbICIIEro 00pa3oBaHuUsl)»,
«1.4. JlumakTrka BbICIIEro MpogdeCCUOHAIbHOIO 00pa3oBaHusI» [1].

[Tpu perieHMM MOIEILHOM 3a1a4u — pa3pabOTKe IUIAKTUIECKON CUCTEMBI
BBICIIETO TEXHMYECKOro 00pa3oBaHMSl MO TpyIIlaM IpeAMETHBIX o0jacTeid
3HaHMIi, o0ecreuyrnBaIIMX MOATOTOBKY KaapoB 151 He(hTera3oBoil oTpaciu —
OyneT HeoOXOAMMO JTOTOJHUTL 3TU OCHOBBI pa3pabOTKOM CTPYKTYPHBIX 2Ji€-
MeHTOB «1.6. JIugakThuuyeckne OCOOCHHOCTM TEXHMYECKOIro oOpa3oBaHUsS» U
«2. CneumanabHas AMIAKTUKA (IMIaKTMKA MTHHOBALIMOHHBIX 00pa30BaTeIbHbIX
TEXHOJOTUIT)» (CM. TakxKe [4]).

Kak yxe ormeuanocs [1; 4], B 1OCTaTOYHOM CTETIEHU anipOOMPOBAHHbBIEC U
MOJATBEPAMBILIME CBOIO 3(P(PEKTUBHOCTD B BbICIIIEH 1IKOJIE TUIAKTUUECKUE TTO-
JIOKEHUS U3 CTPYKTYPHOTO 2JIeMeHTa AMIAKTUKU «2. CrielmanbHas AMaaKThKa
(IngaKkTMKa MTHHOBALIMOHHBIX 00pa30BaTe/IbHbIX TEXHOJIOTUI)» MOXHO OyneT
BKJIIOYATh (ITIEPEHOCUTDH) B OCHOBBI IMIAKTUYECKON TEOPUHU BBICILIETO 00pa30-
BaHMS.

ITockonbKy niepeyeHb 00pa30BaTeIbHBIX MPOrpaMM M CTAHIAPTOB LIS pa3-
JIMYHBIX YPOBHEM, HaNpaBJeHUIA MOATOTOBKM, CIELMATIbHOCTEH WJIM TPYIIIT
MpeIMETHBIX 00JIacTeli 3HAHUI BBICIIIErO 00pa30BaHMsI ONIPEACISIETCS UCXOsT
M3 LEeJIEN U 3a1a4 KOHKPETHOM AUAAKTUYECKON CUCTEMBI, B HACTOSILIEH U MO-
CJIEAYIOIIMX CTaThsIX OH OYAET paccMaTpUBaThCSl TOJBKO MPU PEIIEHUU MO-
JIEJIbHOM 3a1a4u.

Taxkke pa3pabOTKy pa3faeaoB CrelUaaIbHOW AUIAKTUKU BBICIIETO (TEXHM-
yecKoro) odpa3oBaHUs LieJIecOO0pa3HO HAYMHATh ¢ U3YYEHMSI OIbITa PaOOTHI
BEIYIIMX YHUBEPCUTETOB U TOJbKO MOCJIE HAKOIUIEHUSI M aHaIu3a UH(popMa-
Y 00 MHHOBALIMOHHBIX pa3paboTKax B 00pa30BaTEIbHOM IIPOLIECCE U O HO-
BBIX AMIAKTUYECKUX PELICHUSIX TTOSIBUTCS BO3MOXHOCTb 9(P(DEKTUBHOIO pas-
BUTHS pa3eoB CeMaTIbHOM TUAAKTUKM.

B cratbsx [1—3] noctaTouHO MOAPOOHO M3I0KEHBI MOAXOAbI K (POPMUPO-
BaHMIO KaTeropuajbHOIro, MOHSITUHHOIO M TEPMUHOJOIMYECKOIro amrapara
OUIAKTUKU, TIEpeUHs] 3aKOHOMEPHOCTE 1 MPUHLIMIIOB OOy4YeHMsI, coaepKa-
HUs, OPM U CPEACTB OpraHu3aluy o0y4YeHUsI, a TakKxke chOPMYIUPOBAH P
BaXKHEMIINX MOJOXEHUIN OOLLIEH IUAAKTUKN, KOTOPbIE JOKHbBI BKITIOYATHCS B
NUIAKTUYECKYIO TEOPUIO BhICIIEN IIKOJbI. B CBSI3M € 3TUM B HACTOSILIEH CTaThe
OCHOBHOE BHUMAHME YIEJISIETCS KOHLENTYaJIbHBIM MOJIOKEHUSM AUJAKTUUEC-
CKMX CUCTEM BBICILIETO 0Opa30BaHMs U PELICHUIO MOJICIbHOM 3a1auu, O KOTO-
POt rOBOpUIIOCH BhIlIe. OTMETUM, UTO MPAKTUYECKU BCE TOJOXKEHMS JaHHOTO
paszaena MOXHO MCITOJIb30BaTh IIpU pa3padoTKe IMIAKTUIECKUX CUCTEM B 00-
JIACTU cpeaHero npoecCuoOHaaIbHOTIO 00pa30BaHUSI.
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Konuenmyaavnvie noaoxcenus (udeu, npunuyunvi), saeisrouiuecs 0a3o8vimu

045 (hopmupoeanus ouoaxkmuueckux cucmem 6 évicuiell wkoae. Kak yxxe ormeya-
JIOCH BBIIIIE, Mbl BKJIFOYAEM B 3TOT pa3/iesl psiji BaXKHEMUIITMX KOHLENTYaIbHbIX ITO-
JIOKEHUM (Maeil, TPUHLIMIIOB), YXKe J0Ka3aBIINX CBOIO 3(P(PEKTUBHOCTH ISl pa3-
JIMYHBIX HAMpaBJIeHUI TTOATOTOBKU 1 CIIELMATbHOCTE! BBICILIEr0 00pa30BaHUs.
MHorue u3 HUX SIBJISTFOTCS 00IIIECUCTEMHBIMU, TO €CTh B TOM MJIM MHOM CTETICHU
MMPUMEHUMBI U B 00111eM, U B ITpoeccCoHaIbHOM oOpa3oBaHMu. B kauecTBe oc-
HOBOIIOJIATAOIIMX TSI TIOCTPOSHMS M TEOPUHU, M TUAAKTUKH BBICILIETO TTpodec-
CHOHAaJIbHOTO 00pa30BaHus (MPU MOCTPOSHUM «YHUBEPCAIBHOTO SIApa» CUCTE-
MBI B KOHTEKCTE MPEIbIAYIINX PACCYXXIECHMIT) MBI TpejlaraéM paccMaTpuBaTh
CJIeyIOLe KOHLEITYaTbHbIE MOJOXEHUSI:

22

— OOILIECUCTEMHBIMU IJIST O6p8.30BaHI/I$I ABJIAIOTCA MNPUHLUIIBI: T'yMa-

HUCTUYECKOrO XapakTepa 00pa3oBaHMS; TaPMOHUYHOIO COYETAHMS B
00pa30BaHMM TyMAHUTAPHOM, €CTECTBEHHOHAYYHOM M TEXHUYECKOU
KOMITOHEHT HAy4YHOTO 3HAHWUS; €AUHCTBA OOIIEKYJIBTYPHOTO U 00pa3o-
BaTeJIbHOIO MPOCTPAHCTB; MpUopuTeTa heaepaabHbIX IEHHOCTEH C yue-
TOM HAalIMOHAJIbHBIX M PETMOHAJIbHBIX OCOOCHHOCTEM M KYJIBTYPHBIX
TpaauLIMii; CBETCKOCTU 00pa30BaHUsI; CBOOOIbI U IUIIOpaJu3Ma B BbIOO-
pe 006pa3oBaTENbHBIX CUCTEM, TOCTYMTHOCTU 00pa30BaHUs; CyObEKTHO-
CTU O0yYaIIUXCS U yueTa uX 00pa3oBaTeIbHbIX U MPOGheCCHOHATbHbIX
WHTEPECOB U BO3MOXKHOCTEA;

Y4eOHO-BOCIIUTATENBbHBIM MPOLIECC CTPOUTCS HA OOIIMX [JISI CUCTEMBI
oOpa3oBaHUs NpPUHLMNOAX: (PYHIAMEHTAJIbHOCTU; HAyYHOCTHU; OOBEK-
TUBHOCTH; JTOCTYITHOCTA MPUA HEOOXOAMMOI CTENEHU TPYAHOCTH; IO-
CJIeI0BAaTEIbHOCTU, CUCTEMAaTUYHOCTU; CBSI3U TEOPUU C MPAKTUKON;
MPOYHOCTH YCBOEHMS 3HAHUIA, YMEHUMIA 1 HABBIKOB ¥ POPMUPOBAHUS HA
BTOI OCHOBE KOMMETEHIMI; eAMHCTBA 00OYYEeHUSI Y BOCIIMTAHUS; COUE-
TaHUsI OOYYEHUSsI C HAyYHOM, TBOPUECKOM, MPOo(PeCCUOHATBLHOM U COLIM-
aJIbHOM JeSITeJIbHOCThIO; aKTUBHOCTH O0YYaIOIIMXCS U CTPEMJIEHUEM UX
K CaM000pa30BaHUIO U CAMOCOBEPLICHCTBOBAHUIO;
y4eOHO-BOCHUTATEIbHBIN MPOLIECC B BBICIIEH 1IKOJIe HAIpaBJIEH Ha pe-
ATM3alMI0 MEXaHU3MOB TIPEBPAIEHUS] B CO3HAHWM O0Yy4atolerocs: MH-
(popmaLiMu B 3HaHUS, TPEOJOJEHUE TICUXOJIOTUYECKUX 0apbEPOB MBbIIII-
JIEHUsI, pa3BUTHUE CIIOCOOHOCTM B TIpolecce oOydyeHus: (POpMUPOBATh
MPOAYKTUBHBIE 3HAHUS;, HA MTPOBEACHNE HAyYHbIX MCCIEA0BAaHUMI, pa3-
pabOTKy HOBBIX TEXHOJOTUI U KOHCTPYKTOPCKUX PEIICHUI, a TAKXe Ha
co3aHNE HAYKOEMKHUX U BBICOKOTEXHOJOTMUYECKUX ITPOIYKTOB;
BbICIIASI IIKOJIa OCYILIECTBIISIET MOATOTOBKY BbICOKOKBAJIM(PUIIMPOBAH-
HBIX KaJpOB MO BCEM OCHOBHBIM HaMpaBJIEHUSIM OOILIECTBEHHO MOJIE3-
HOW I€ATETbHOCTU B COOTBETCTBUH C ITOTPEOHOCTSMM OOIIIECTBA U TOCY-
JlapCcTBa, OOECTEYMBAET YAOBJIETBOPEHUE ITOTPEOHOCTEN JTMYHOCTU B
WHTEJUIEKTYAJIbHOM, KYJIBTYPHOM, HPAaBCTBEHHOM M MPO(ECCUOHAIb-
HOM pa3BUTUU;
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— METOHOJIOTUYECKON, METOAMYECKON U OPraHU3allMOHHOM OCHOBOM BbIC-
1ero mMpoecCuOHAJILHOTO 00pa30BaHMs SIBJISIETCSI CMCTeMa MHOTO-
YPOBHEBOTO TPOo(eCcCUOHAIbHOIO 00pa3oBaHus, TMpeaycMaTpuBaloIas
MMOJITOTOBKY BHICOKOKBaTM(ULIMPOBAHHBIX KaAPOB J1JIs1 00eCIIeUeHUSI pe-
LIEHUs JOJTOBPEMEHHBIX 3a1ay Pa3BUTUSI SKOHOMUKHU U COLMAIbHOM
cdepsl;

— Y4eOHO-BOCIIUTATEIbHbIN MPOLIECC B BHICILIEH LIKOJIE MpeaycMaTprUBaeT
CompsKeHUe TPoLecCOB OOYUEHUST M BOCITUTAHUS, (DOPMUPOBAHME Ha-
YUHOIO MUPOBO33PEHUSI, HPABCTBEHHO-3CTETUYECKOM KYJBTYPhI, MO-
paJIbHBIX 1LIEHHOCTEN, YYBCTB MaTPMOTHU3Ma U TPaKJaHCTBEHHOCTHU Y
00yyYaroIInXCs;

— cofepxXaHWe BBICLIET0 MpodecCMOHATbHOTO 00pa30BaHMSI U 0Opa30Ba-
TeJbHbIE TEXHOJOTUU JOJKHBI ObITh TECHO CBSI3aHBI C pellieHUeM 3aaady
HAy4YHO-TEXHUYECKOTO 1 TEXHOJIOTUYECKOTO Pa3BUTHSI COOTBETCTBYIOIINX
oTpacjeil U CEKTOPOB KOHOMUKHU U COLIMAJIbHON c(epbl, IINPOKO HC-
M0JIb30BaTh BO3MOXKHOCTU LIM(MPPOBLIX M CETEBBIX TEXHOJIOTHM, a TakKxXKe
obecnieunBaTh 3¢(PEKTUBHYIO peaan3alliio 3aKa3a Ha ITOATOTOBKY KaapoOB;

— colepKaHMe U CTPYKTypa TEOPUM U OTUIAKTUKHU BBICIIETO Mpodeccuo-
HaJbHOTO 00pa30oBaHMsI NOJKHBI IpeaycMaTpuBaTh (OpMUpPOBaHUE
pas3aesioB, coaepxKallux OOILIeCUCTeMHBbIe IS BBICIIEro 0Opa30BaHUS
0a30Bble KAaTEropyMu M IOJIOXKEHUS: pasjaena odwjas meopus u oouias
dudakmuka evicuieco npogheccuoHansbHo20 00pa3oeanus; pasaeioB, CBSI-
3aHHBIX C OTPACJIEBbIM JeJIeHMEeM BhIcllero oopazoBaHus [1] u nudde-
peHIMalnuei cogepkaHusi 00pa3oBaHUS 110 OCHOBHBIM TPYyIINaM TIpe/-
METHBIX obJiacteii 3HaHul [2; 3], — dudakmuueckue cucmemst; pasaena,
CBSI3aHHOTO ¢ MHHOBALIMOHHBIMU 00pa30BaTeIbHBIMU TEXHOJIOTUSIMU B
BhICIIeM oOpa3oBaHuM [1; 4] — cneyuanvuas dudakmuka,

— METOMIOJIOTUSI, METOAbI U METOAMKM WCCIeIOBaHUSI, UCIIOJb3yeMbIe B
0011Ieli TeOpUU U AUJAKTUKE BBICIIEro MTpodeCCMOHaIbHOTO 00pa3oBa-
HUSI, JOJKHBI 00ecIieurMBaTh BBICOKYIO CTENEHb J10Ka3aTeJbHOCTU pe-
3yJbTaTOB UCCJICIOBAHMIA.

Taxke nipu OoJiee AeTaIbHOM pa3pabOTKe pa3aesioB AUAAKTUUECKON Teo-
pUM, HaMpaBJICHHBIX HAa pellIeHWe KaKUX-JIM0O0 1LieJeBbIX 3a1a4, HallpuMep, Tpu
MOJATOTOBKE WHXXEHEPHBIX M TEXHOJIOTUYECKMX KaJpOB WIM MeAarornyeckux
KaJpoB, 11eJeC000pa3HO AOMOJHUTEIbHO BBIIEASATh OCHOBHBIE MOJOXEHUS,
oTpaxarolye (y4UThIBAIOIINE) CrieUM(PUKY JaHHBIX 3a1a4, U MPUMEHSITh X
Mpu pa3pabOTKe KOHKPETHBIX IUAAKTUUECKUX CUCTeM. MBI IUIaHUPYEM peaiu-
30BaTh 3TOT MPUHLIMUI TIPU PELIEHUU MOACIbHON 3aJauM.

Ocobennocmu pazpabomku oudaKmMu4ecKux cucmem 8 yCA08Usx uugpoeoil u ce-
meeoli mpancghopmauuu oopasoeameavrozo npouecca. Pazsutue NMIaKTUKU, pas3-
paboTKa IMIAKTUUECKUX CUCTEM IS JIOObIX YPOBHEN 00pa3oBaHus TpeOyeT Ae-
TaJbHOTO y4YeTa HOBBIX CPEICTB M METOIOB OOydyeHUs: (B TMEPBYIO Odepelb,
CBSI3aHHBIX C MIPUMEHEHUEM LU(PPOBBIX PECYPCOB, UMMEPCHUBHBIX TEXHOJOTUI
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1 BO3MOXKHOCTEI MCKYCCTBEHHOTO MHTEJIEKTa) U MX BIMSIHUS Ha oOpa3oBa-
TeJbHbIN mpouecc. ClencTBreM 3TOro SIBUJIOCh BOBHMKHOBEHME M aKTUBHOE
00CyXJIeHUe Ha pa3InuHbIX MPO(eCCUOHATBHBIX U MOJYyNpodheCCUOHATbHbBIX
IJTOIIAIKaX BOMPOCOB MOSIBJIEHUS B IE€IarorMyeckoii HaykKe HEKOW HOBOWA,
«uMpoBO» TUAAKTUKKU. AHAJIOTUYHAsI CUTyallMsl BO3HUKala B cepe oOpa-
30BaHUs 1 paHee, MpPU IMOSIBICHUM KHUTOIeYaTaHusl, TOYThl, Teaerpada, pa-
o, TeaedoHa, TeaeBuaeHus. B kayecTBe oTBeTa Ha TaKOro pojia BbI30BBI pa3-
pabaThIBaIMCh M BHEAPSUIMCh HOBBIE CpPEICTBa OOyYeHHUsI, OJHAKO 3TO HeE
MPUBEJIO K TOSIBJIEHUIO KAKUX-TO «HOBBIX TUAAKTUK» — IIPOUCXOAUIIO Pa3BU-
THE AUAAKTUYECKON HAyKM B LIEJIOM C YYETOM BO3MOXHOCTEH 3THUX CPEICTB
00y4yeHus1, OHa oboraiajiacb HOBBIMU METOAAMU U METOAMKAMU.

Crenyer NOHUMATh, YTO AUJAKTUKA — TeOpUsI OOYUEeHUSI, U ONUH DJIEMEHT
IUIAKTUYECKON CUCTEMBbI — «CPEICTBAa O0yYeHUsI» — HEe CIIOCOOEH MEHSITh Te-
OpeTUYECKUEe U METOMO0JIOTUYECKNE OCHOBBI BCE AMTAKTUYECKON CHUCTEMBI.
OH MOXeT M3MEHUTh, IPU 3TOM BeCbMa CYILIECTBEHHO, 00pa30BaTE/IbHYIO
MPAKTUKY, METOJbl U METOAMKU MpPeIoJaBaHUusl OTACIbHBIX MPEAMETOB — 3TO
MPOLEeCC pa3BUTUSI TEOPUU OOyUeHUsI (IMAAKTUKK), HO HE €€ 3aMEeHbl Ha HO-
By10 Teopuio. [IpaBaoa, Helb3sl HE 3aMETUTh, YTO B YCIOBUSIX CTPEMUTEIBHOTO
Pa3BUTHSI UCKYCCTBEHHOTIO MHTEJIEKTA Y «IU(POBOI IUIAKTUKN» €CTh IIAHC
MOSIBUTHCS Ha cBeT. [Ipou3oiineT 3To npu yciaoBuu, chopMyIUpOBaHHOM aKa-
nemukoM PAO B.B. CepukoBbIM B CBOE€M JIOKJIaie Ha aKaAeMHUUYECKOM CEeMMU-
Hape 6 moHs 2024 1. B CMOJIEGHCKOM IroCyIapCTBEHHOM YHUBEPCUTETE: «...B TOT
MOMEHT, KOr/ia Mbl YBUAMM, KaK OJHa MallliHAa Hayajla o0y4yaThb IpYrylo, 31€Ch,
BEPOSITHO, BO3HUKHET Y HUX (MalllMH) MOTPEOHOCTh B TEOPETUUYECKUX 0000-
meHusix». Ho 310 moka pyTypoJiormyecKuii MporHo3, He MMEIOLIUA NPpSIMOi
CBSI3U C O0OYYEHMEM YeJIoBeKa.

Kak 6b110 0TMEUYEHO B ITpeabIAyIIUX paboTax aBTOPOB, CEMYac BaXXHO Clie-
JIaTh €111€ OJIVH 1Al B pa3BUTUU IUJAAKTUKU — IIPUCTYIMUTh K KOMILIEKCHOMY U
CUCTEMHOMY M3YYEHUIO COBOKYMHOCTU (haKTOPOB, CBSI3aHHBIX HE TOJBKO C
NMpUMEHEHUEM HU(MPOBBIX CPEICTB U TEXHOJIOTUM, HO U C UCITOJIb30BAHUEM CE-
TEBBIX TEXHOJIOTUI B chepe 0Opa3oBaHus, U, CAMOE IJIaBHOE, YBSI3aTh 3a1a4u
pa3pabOTKY ¥ MPUMEHEHMST HOBBIX CPEJICTB U METOJ0B OOYYEHMSI C YPOBHEM,
BO3MOXHOCTSIMU 1 BO3PACTHBIMU OCOOEHHOCTSIMU MCUXO(PU3NOIOTMYECKOIO
pa3BUTHSL OOYy4YaIOIIMXCSI, B YACTHOCTU, MapasuieibHO M3ydaTh MCUXUYECKUE
(KOTHUTHUBHBIE) TIPOLIECCHI, Bausonre Ha 3¢ (GeKTUBHOCTh Y4EOHO-BOCIIMTA-
TEJIbHOM NEATEIbHOCTH.

B c¢Bs131 ¢ 3TUM OBUIO MPENIOKEHO HOBOE HAIIPABJIEHUE PA3BUTHUS IUAAK-
TUYECKUX MCCIIeNOBaHMI, Ha3BaHHOE aBTOpPaMU «CIlelMalbHasl IUIAKTUKA».
Ha nmanHoMm sTame aBTOpbI MpeArojaraloT MPpOBOAUTh MCCIEIOBAaHUS B 3TOM
HaIpaBJIeHUU, UCITOJb3Ys pe3yJIbTaThl PETryJISIPHBIX MOHUTOPUHIOB U aHAJIM3a
OIlbITa MHHOBALIMOHHOI'O Pa3BUTHS 00pa30BaTEIbHON IMPAKTUKKU HAa OCHOBE
MpUMEHEeHUSI LUM(PPOBBIX, B MEPBYIO OYEPEab, UMMEPCUBHbBIX TEXHOJOTUI U
TEXHOJIOTMIA MCKYCCTBEHHOTO MHTEJIEKTa, FTapaHTUPYIOIIMX HOBbIE BO3MOX-
HOCTU KOTHUTUBHOIO U METAKOTHUTUBHOTO Pa3BUTHS O0YYaIOIIUXCSI.
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OTMedeHHOe Bblllie HalpaBieHe UIAKTUIECKUX UCCIeI0BAHUI JOJKHO
OpPraHUYHO BKJIIOYATHCS B MOCTPOCHME OOILLIEH AMAAKTUYECKON TeOpuHu, Mo-
CKOJIbKY HOBBIE TEXHOJOTMH YXKe CTaJIi 0a30BbIMU COCTaBHBIMU YACTSIMU 00-
pa3oBaTeIbHOrO Ipoliecca, 0COOEHHO B BhICILIEM U CpeaHeM ITpodecCruoHa b-
HOM oOpa3oBaHuM. Pa3BuTHe 00llell Teopuu BBHICIIEr0O 00pa3oBaHUsI, B TOM
qyucjie U IMIAKTUKKA BbICILIEH IIKOJbI, U pa3paboTKa IUIAKTUYECKUX CUCTEM
YK€ HEBO3MOXKHbI TOJIbKO Ha OCHOBE «KJIACCMYECKOTO» MOX0/1a, Pa3BUTOrO Ha
MpeIbIAYIIMX 3Tarnax MoCTPOSHUS MeIarorndyeckoi Teopun B «101UMPOBOIi»
Mepuoa, HO JOKHBI OMUPAThCS Ha IMOJydeHHBbIE paHee pe3yJbTaThl (pyHOa-
MEHTAaJIbHbIX UCCJIEIOBAaHUMA.

TakuM oOpa3om, pelliast 3a1a4u pa3BUTUSI TEOPUM TTOCTPOECHUS TUAAKTH-
YECKMX CUCTEM M pa3pabOTKM KOHKPETHBIX JUAAKTUYECKUX CUCTEM, HEOOXO-
MO Cpa3y YYUThIBaThb Mpo1ecChl HM(PPOBOI TpaHCHOPMALIMM 0Opa30BaHUS U
BBISIBJISITh B XOJI€ aHa/IM3a MPaKTUKU MPUMEHEHUs BeayllMMU 00pa3oBaTe/Ib-
HBIMM OpPraHM3alMsIMUA YKa3aHHbIX MHHOBAIIMOHHBIX 00pa30oBaTe/IbHbIX TeX-
HOJIOTU# HanboJiee O01IKe U MTOCTOSIHHO MOBTOPSIIOLIMECS CBSI3U, 3aKOHOMEP-
HOCTM U (paKTOphI, BIMSIOIIME Ha Pe3yJIbTaTUBHOCTh y4eOHOro Ipollecca.
3areM MX HY>KHO OITMChIBaTh CPEACTBAMM IUIAKTUKY U BKIIOUATh B BUJIE COOT-
BETCTBYIOLLIMX TTOJOXEHUI B TEOPUIO NUAAKTUYECKUX CUCTEM. DTO OJHA M3
Hau0oJiee BaXXKHbIX 3a/1a4 CIIeLMAIbHOU TuAakKTUKU. Kak oTMeuasioch B pebl-
JIYIIMX paboTax aBTOPOB, TEOPETUUECKME MOJIOKEHHUS CIIeMalbHON IUIaKTH -
KU, IO Mepe UX UMIUIEeMEHTallMKU 00pa3oBaTeIbHOM MPAKTUKOM, MOCTEIIEHHO
CTAHOBSITCS MOJIOKEHUSIMU OOILIe IMIAKTUKHY, a B paMKaX CeluaaIbHOM I1-
JAKTUKU TPOAOJIKACTCS U3yUYeHUE CASAYIOIINX MOKOJIEHUA MHHOBALIMOHHBIX
HaIpaBJIeHU MPUMEHEHMSI KOTHUTUBHBIX, HIU(MPOBBIX U CETEBBIX TEXHOJOTUIA
B 00pa30BaTeIbHOM IIpOLIECCE.

B Hacrosiee Bpemst Teopust AMAAKTUYECKMX CUCTEM M O0LLAst IUJIAKTUKA B
1I€JIOM MOCTPOEHBI Ha OCHOBE «KJIACCUYECKUX» TTOAXOI0B «I011(POBOTroO» I1e-
puoja, a aHaaM3 U pa3paboTKa MOJOXEHU, CBI3aHHbBIX ¢ LIM(MPOBO TpaHC-
(opmariueit odpazoBaHusl, HEPEIKO MPUBOIAT K CYIIECTBEHHBIM KOJUIM3USIM
MEXIy «KJaCCMYECKMMM» M MHHOBALMOHHBIMM MOAXOJAaMU U TOCTEIIEHHO
TpeOyIOT NepecMOoTpa U KOPPEKTUPOBKU Psilia MOJOXEHUN 1 «KJTAaCCUYECKUX»,
1 HOBBIX Pa3/1eJIOB JUJAKTUKHU.

[To-BunuMomy, Oynet 6oJiee 3¢ (HeKTUBHBIM MPOBOAUTH 3TOT MPOLIECC Cpa3y
B paMKax pa3BUTHs OOLLEH IUIAKTUKK, OTTAJIKMBASICh OT METOAMYECKUX pelle-
HUIA, ampOOUPOBAHHBIX B TOCTaTOUHOM CTENIEHM B XOJIe TPAKTUYECKOT0 00pa3o-
BaHWUS, Mperoarasi BbISIBIEHUE HOBbIX 3aKOHOMEPHOCTEH, MePeOCMbICICHNE
11eJIei, TPUHIIMIIOB, COAEPXKAHMSI BBICILIETO 0Opa3oBaHMsI, (DOPM €ro opraHu3a-
LIMU, METOAOB OOYYEHMSI C YYETOM HOBBIX LIM(PPOBBIX CPEACTB.

JaHHbIiA pa3aen cTaTby IMOCBSIIEH BbISIBICHUIO HauOoJiee BaXHBIX OCO-
OcHHOCTe! 1 ycnoBUit (pOpMUPOBAHUS TUAAKTUUECKUX CUCTEM HAa OCHOBE CH-
CTEMHOTO U KOMILJIEKCHOIO TTpUMEHEHUsI LIM(POBBIX U CETEBbIX TEXHOJIOTHUIA,
BKJIIOYasi UMMEPCHUBHBIE TEXHOJIOTUM U TEXHOJIOTUM MCKYCCTBEHHOIO MHTEJI-
JIeKTa.
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IIpexnae Bcero, HEOOXOAMMO aKIIEHTUPOBATh BHUMaHME Ha TOM, YTO HUC-
M0JIb30BaHME COBPEMEHHBIX LIM(PPOBBIX U CETEBLIX TEXHOJIOTU, HAPSIAY C LLIM-
POKMMM BO3MOXKHOCTSIMU TMOBBIILIEHUST 3((HEKTUBHOCTU 00pa30BaTeIbHOIO
npoiiecca, MOXeT MPUBECTU K peaau3aldy pUcKa 3HAUMTEIbHOTO YCUJICHMS
HEraTUMBHBIX MOCAEACTBUIA MPUHATUS OIIMOOYHBIX pellIeHUI TTpU pa3paboTKe
TUIAKTUYECKUX CUCTEM. DTO CBSI3aHO, C OJTHOM CTOPOHBI, C BLICOKOI MacIlTa-
OMpPYEMOCTBIO MCITOJIb30BaHUSI 3TUX TEXHOJOTUI B cUCTeMe OOpa3oBaHUs, C
JIPYTOil CTOPOHBI, 00YCIOBIEHO BO3MOXKHOCTbBIO O0J1ee ITyOOKOro BO3/1eCTBUS
C MX TIOMOIIbIO Ha MCUXUKY OOYYaIOIIMUXCs, Ha MX MCUXO(PU3NOJOIrMYECKOe
pa3BuTHe. B 3TOM OTHOIIIEHUU TPeOyeT 0cCOO0ro BHMMaHUsI pa3paboTKa pasze-
JIOB TUIAKTUYECKUX CUCTEM, CBSI3AHHBIX C IPUMEHEHUEM UMMEPCHBHbBIX TeX-
HOJIOTUI ¥ TEXHOJIOTUI MCKYCCTBEHHOTO MHTEJIEKTA.

B onpeneneHHol cTeneHr JaHHAs CUTyallMsl MOXKET ObITh CBsSI3aHA C Mac-
COBBIM HEKOHTPOJMPYEMbIM KCIIOJb30BaHUEM B CHUCTeME OOpa30BaHUSI KakK
armnapaTHO-IIPOrPaMMHBIX CPEJICTB 3apyOeKHOTO IMPOM3BOACTBA, TaK U MH-
(bopMalIMOHHBIX ceTell, Ha KOTOPhIE HE paCIPOCTPaHSIETCSI POCCUICKAsT IOPUC-
TUKIIMS, B YaCTHOCTH, ceTU MIHTepHET.

BrimeormeueHHBIE TIpoOJIeMbl TPEOYIOT OoJiee 1eTaaIbHOIO aHa/In3a 1 yue-
Ta Mpu GOPMUPOBAHMUM KOHLENLMU (Teopuun) LUUGPOBON U CETEBOI TpaHC-
(bopManuu poccuiickoii cucteMbl O00Opa3oBaHMS, a TakKe IPU pa3padoTKe
KOHKPETHBIX AUIAKTUYECKUX CUCTEM.

ITockoabKy HU KOHLIETILIMSI, HU TeopUsl LUM(PPOBOIi U ceTeBOit TpaHCchOp-
Maluu MpodeccroHaaIbHOro 00pa3oBaHusI B 1I€JI0M ITOKa He pa3padOoTaHbI, a
MMEIOTCS TOJIbKO OTAEJIbHbIE (PparMeHThI, LIeJIeCOO0Pa3HO XOTS Obl B paMKax
(bopMupoBaHUS TEOPUM MOCTPOEHUS MUIAKTUYECKUX CUCTEM CPOPMYJIUPO-
BaTh OCHOBHbIE KOHLENTYaJIbHbIE Y TEOPETUYECKUE TTOJOKEHMUS UCITOIb30Ba-
HUsI HU(PPOBBIX TEXHOJIOTUH (B TOM YKMCJIe alllapaTHO-ITPOrpaMMHBIX CPEICTB)
B Y4e€OHO-BOCIIMTATEIbHOM IIPOLIECCE, KOTOPbIE NOKHBI MPUMEHSITHCS TIPU
CO3IaHUY KOHKPETHBIX IUAAKTUYECKUX CUCTEM U YUYUTHIBATHCS MPU OpPraHU-
3allMd U HAyYHO-METOIMYECKOM 00ecreyeHur y4eOHOro Ipoliecca.

OTMeTUM, 4TO B HacTosileil pabore, B OCHOBHOM, MCIOJIb3YIOTCSI O01Ie-
MPUHSTBIE TIOHATUS U3 cdepbl MHPOPMALIMOHHBIX U KOMMYHUKAIIMOHHBIX
TexHosjorui. Tak, moa MHMOPMALIMOHHON TEXHOJIOTUEH MOHUMAETCSI COBO-
KYIMHOCTb METOAOB, NPOrpaMMHBIX M amIapaTHBIX CPeACTB (Jajee — IIpo-
rpaMMHO-aMIapaTHbIX CPEACTB), oOecneuynBarommx coop (co3naHue), HaAKO-
IUIeHWe, o0paboTKy, XpaHeHue, TMpeacTaBJIeHue U  paclpoCcTpaHEeHUe
MHMOpPMAaLIMHU C LIEJIbIO pelIeHUs] KaKOTo-1100 Kiacca 3agayd. LlugpoBbie TeXHO-
JIOTUM — 3TO UH(pOPMALIMOHHBIE TE€XHOJIOTMM, MO3BOJISIIONIE padOTaTh C UH-
(hopManueit, mpeacTaBeHHON B UMCI0BOM (popmaTe (AUCKPETHO), B 3TOM CJIy-
4yae yacTo BMECTO TEPMMHA «MH(OpMaLIUsI» UCTIOJIb3YETCSI TEPMUH «IaHHBIE».

Bbonee neranbHOe omMcaHue MOHSITMIMHOIO armapata MH(pOpMaTU3aLu
0o0pa3oBaHUs MOXHO HaWTU B pabote [9], rae mpuBOASTCI TaKxKe OCHOBHBIE
XapaKTEepPUCTUKHU psiia OOBEKTOB, YUAaCTBYIOIIMX B Mpolieccax MHGpopMaTu3a-
1K obpazoBaHus. Haim moaxoasl K MOCTPOEHUIO TTOHSATUIMHOTO armnapara,
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B OCHOBHOM, COBMNAAalOT C MOXOJaMM, MCIIOJIb3yeMbIMU B 3TOI paboTe, HO
UMEIOTCS U OIpeae/eHHbIe pa3inyusl, CBsI3aHHbIE ¢ TEMaTUKOI HCClIelI0Ba-
Huit. CiaeayeT OTMETUTD, YTO BOITPOCAM pa3pabOTKM IMAAKTUYECKON TEOPUU B
yCJI0BUSIX LIMGPOBOI TpaHC(hOpMaLIMM 00pa30BaHus ceituac yaenasieTcss MHOTO
BHMMaHUS B Hay4YHOU JIuTeparype [Hanpumep, 10—17].

ITpexxae yeM HauMHATBL pa3pabOTKy KOHLENLMU (Teopun) LMGpOBOIi U ce-
TeBO# TpaHchopMaluy MTPodecCuOHaTLHOTO 00pa30BaHus, HEOOXOIUMO J0-
TOBOPUTCSI O TOM, YTO O3HAYaeT ISl pa3pabOTUMKOB MOHSITUE «TpaHchopMa-
LYsI», UCTIOJIb3YeMOe B HayYHOI TUTepaType B BeCbMa pa3IMyHbIX KOHTEKCTaXx.
Mpu1 He TIpeTeHIyeM ceiiuac Ha TOYHOE OIpeaeeHNE 3TOro MOHSITUS B KOH-
TEKCTEe HaIllMX KMCCJeIOBaHUM, a ImocTapaeMcsl ero oXapakKTepru30BaTh TaKUM
00pa3oM, UTOObI TIpU MPOBEAEHUU UCCAECIOBAaHUI HE BO3HUKAIO KOJJIU3UMA,
CBSI3aHHBIX C PA3JIMYHBIMU €TI0 TOJIKOBAaHUSIMU, KaK MEeXy CaMUMU pa3paboT-
YUKaMM, TaK U C YUTATEISIMU JAHHOM CTaTbU.

OTMeTUM, 4TO MH(pOPMATU3ALIMSI CUCTEMBI 00pa30BaHMs HayaJlaCh OTHO-
CUTEJIbHO JABHO M YK€ MpHMBeja K CYIIeCTBEHHBIM U3MEHEHUSIM U B ACSITEIIb-
HOCTM 00pa30BaTeIbHBIX OpraHU3alMii, U B METOIaX U METOAUKAX CaMOTO 00-
pa3oBaTeJIbHOTO Ipoliecca, HO OO0 CHUX TOp TePMUH «TpaHcopMalus» He
KCIOJB30BAJICS B Ie1arornyeckoil TeOpum.

Ha Ham B3ruisia, 3To CBSI3aHO € TEM, UTO IPOLECChl MH(pOpMaTU3allMU Ha
MpeabIaYyIIMX 3Tarax, MeHssI 3aMeTHbIM 00pa30oM XapakKTep Y4eOHO-BOCIIMTA-
TeJIbHOI eI TeJIbHOCTU U €€ Pe3yIbTaTUBHOCTh, HEe MPUBOAUIN K 3HAUUTEIb-
HBIM M3MEHEHUSIM B TICUXUYECKOM U (PU3MOJIOTMUECKOM Pa3BUTUN OOydaro-
LIMXCS ¥ MOJIOZOIO TIOKOJIEHHUS B 1I€JIOM, a TJIaBHOM 11eJ1bl0 00pa30BaHMsI KaK
pa3 sIBJIsIeTCsI JaHHOE pa3BUTHUE.

Kaxk moxka3bIBalOT MHOIOYMCJIEHHbIE MCCIEA0BAaHUS U OOpa3oBaTeIbHas
MpaKTUKa, COBPeMEHHbIE LIM(POBBIE CPeACTBa, HUMPOBLIE U CETEBbIE TEXHO-
JIOTUH, IIIMPOKO UCITOJIb3yeMbI€ B TTOCJIEAHME TOALI U B 00pa30BaHUU, U B OBITY,
yKe TpUBEIN K 3aMETHBIM M3MEHEHUSI B MEHTAJIMTeTe JeTeil U MOJIOACKU U
OKa3bIBAIOT CYIIECTBEHHOE BIMSIHNE Ha UX MCUXO(PU3NOJIOTUIECKOE 1 KOTHU-
TUBHOE pa3BuTHE. bojiee TOro, oHn camu Mo cede, He U3MEHsISI IEHHOCTHBIX
OPHMEHTALMMI JIOAEH, CO3AA0T YCIAOBUS IJII U3MEHEHUS 3TUX OPUEHTALIUA B
JII000M HampaBjieHUU. Bo MHOroM Takasi cutyauusi oOycioBJIeHa BO3MOXKHO-
CTSIMU JAHHBIX TEXHOJIOTUI (TIpexKae BCero, MMMEPCUBHBIX TEXHOJIOTUI U T€X-
HOJIOTUI MCKYCCTBEHHOTO MHTEJUIEKTa) OCYILEeCTBISATh TJTyOOKOEe BO3/IeHCTBIE
Ha KOTHUTUBHBIE U B 11€JIOM IICUXUYECKUE MPOLIECCHI, TPOUCXOISIIME B CO3HA-
HUM YeJI0BEKa.

Baxneiiieit 0co0eHHOCTBIO COBPEMEHHOTO Mepro/Ia pa3BUTUS LIM(PPOBBIX
TEXHOJIOTUIA U TIPUMEHEHUSI X B 00pa30BaHUU SIBJISIETCSI BO3MOXKXHOCTD ITOSIB-
JIEHUS ellle OJHOro cyobeKTa B o0pa3zoBaTebHOM Ipoliecce. B padorte [4, c. 51]
oTMmeuaercs: «Ele HejaBHO OCHOBHBIMU CTPYKTYPHBIMU 3JIeMEHTaMU OO11ei
CXEMBI 3TOTO Ipoliecca ObLIU IBa aKTUBHBIX CyObeKTa — 00yJaroluii 1 odydya-
€MBbIii — U «ITACCUBHBII» O0BEKT — CPEAICTBA OOYUSHMS, OCHOBHBIMU (DYHKILIMSMU
KOTOpBIX SIBJISUIMCh XpaHeHUe, o0paboTKa U Iepeaada yuyeOHoi uH(opMauuu,
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OCYILIECTBJIeHE MHTepdeiica MexXay cyobeKTaMM. 3HAUMTEIbHOE pacIIupe-
HHE BO3MOXHOCTe! LIM(PPOBLIX CPEACTB, B YACTHOCTU, PAa3BUTUE CUCTEM MC-
KYCCTBEHHOTO MHTEJJIEKTa, IPUBOAUT K TOMY, UTO «ITACCUBHBII» OOBEKT MO-
CTEeTIeHHO MproOpeTaeT Bce 00J1bllle aTpuOyTOB ((DYHKILIMIT) CyObeKTa yUeOHOTO
npoiecca. boijiee Toro, mosiBjieHUe MPUHILIMIMAIBHO HOBBIX YEJOBEKO-Ma-
IIMHHBIX UHTEP(DENCOB, peaIu3yIOIIMX Pa3JIMYHbIe BUIbl BUPTYaJIbHON pealib-
HOCTHM, CO3JaeT BO3MOXHOCTb 0OoJiee TIJTyOOKOIro BO3AEHCTBUS LMMPOBBHIX
CpPeACTB OOy4YeHHUs] Ha KOTHUTUBHBIC MPOILECCHI, TTPOUCXOASIINE B TICUXUKE
(1 «MmaTepuanM30BaHHBIC» B LIEHTPAJIbHOM HEPBHOI CcHCTEMe) 00y4aeMoro.
TakuM 0O6pa3oM, MOXKXHO cKa3aTh, UYTO B 00pa30BaTEIbLHOM MPOLiecCe 3apoxKaa-
€TCsI HOBBII CYyOBeKT, obnagarolui GyHKIMOHAIOM, BO MHOTOM CPaBHUMbIM
¢ YHKILIMOHAJIOM 00Yy4YaloIIero, HO C CyLIeCTBEHHO OOJILIIMMU BO3MOXKHOCTSI-
MM TI0 CKOPOCTU TIPUHSTHS PELICHUI TTPU OPTaHU3aUU U TPOBEAECHUN Y4eO-
HOTO TIPOlLIeCCa, B TOM YUCJIE, TPU «ITOACTPONKE» y4eOHOTO Tpoliecca Mo UH-
IUBUIYaIbHbIE BO3MOXHOCTHU M 3alIpOCHl 00y4aeMOoro, a Takxke ¢ 00JbLIMMU
BO3MOXHOCTSIMU BO3/I€HCTBYS HA IICUXUKY YEJIOBEKa».

EctecTBeHHO, BbIllIENEPEUNCAEHHBIE SIBJICHUS MOXHO paccMaTpuBaTh yXKe
KaK MPOLIECCHI, XapaKTepu3yeMble IMTOHITUEM «TpaHchopMalius». BMmecte ¢ aTuM,
I1OKa el1le HU TICUXOJIOTH, HU CIIeLIMAIMCThI B 00IaCTH MeAAarormkKu U BO3pacTHOM
(pusmonoruy He MOTyT ¢ JOCTATOYHOM CTENIEHbIO TOUYHOCTH OIPEAEIUTh TITyOUHY
U1 MEeXaHMU3Mbl BO3IEHCTBUS IM(POBBIX U CETEBBIX TEXHOJOTUI HA ICUXO(PU3KO-
JIOTUYECKOE pa3BUTHE YeIOBEKA, 1 3TO SBJSIETCS MPENITCTBUEM I O0siee MoJi-
HOTO 1 TOYHOTO ONpeaeaeHUs] MOHITUSI TpaHC(OopMallMi B KOHTEKCTE paccMma-
TpUBAaeMbIX uccienoBaHuii. Ho mpoBeneHue 3THMX MCCIEIOBAaHUIA — OAWH W3
9TAIoB OCMBICICHUS U3y4aeMbIX TPAaHC(OPMALIMOHHBIX ITPOLIECCOB.

OCHOBBIBasICh Ha MPEABIAYIIMX PACCYKISHUSIX, MOXHO OXapaKTepu30-
BaTh JBa CJEAYIOIINX KOHLEITyaJlbHbIX, 0a30BbIX TTOHSITUSI TEOPUU LUDPO-
BOI1 U ceTeBOM TpaHC(OopMalMu 0Opa3oBaTeIbHOIO Ipoliecca B Ipodeccuo-
HaJIbHOM IIKOJIE.

Lugpposas mpancgopmayus npogheccuonanvHozo obpazosanus (0aree — yugh-
posas mpaucgopmayus) npedcmasnsem coooll COB0KYNHOCMb 83AUMOCEA3AHHBIX U
83auM000yCA08ACHHBIX NPOUECCO8 NPUMEHEHUS COBPEMEHHBIX UUPPOBbIX MEXHOA0-
euil (6 mom yucae npoepammHoO-annapamubsix cpeocmae, peatu3youux 3mu mexHo-
Ao0eul) 8 06pazoeamenvHoOM npouecce NPogheccUoOHaNbHOU WKOAbL, OKA3bIBAIOULUX
cyulecmeeHHoe 8AUsHUe HA ncuxoguiuoso2uyeckoe (6 mom vucie KOSHUMUGHoe)
paszsumue 00yHarouuxcs U hopmuposarue Ux YeHHOCMHbIX YCMAaHOBOK.

[Tpu pa3paboTke M MpUMEHEHUU O00pPa30BaATEIbHBIX LIM(PPOBBIX TEXHOJIO-
TUii ClieyeT yUUThIBaTh Pe3yJbTaThl UCCASAOBAHUN MCUXNYSCKUX (KOTHUTHUB-
HBIX) TIPOLIECCOB, OIpeaestomux 3(p(GEeKTUBHOCTh 00pa30BaHUS, a TaKXKe
co3/1aBaTh METOJbl U METOAUKU pealn3allii JaHHBIX TeXHOJOIUIi, OnrucaHue
KOTOPBIX SIBJISIETCSI Ba>XKHOW COCTABHOI YaCTbIO IUAAKTUYECKOM TeopuM (ou-
JAKTUYECKUX CUCTEM).

Cemesast mpancghopmauyus npogheccuonanrbHo2o obpazosanus (daree — ceme-
8as mpaHcgopmayus) npedcmaesnsem coboll COBOKYNHOCMb NPOUECCO8 NPUMEHe-
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HUSL COBPEMEHHBIX UHMOPMAUUOHHBIX cemell 8 OpearHu3auuu o0pazo8amenbHo0
npouecca 8 npogheccUoHaNbHOU WKO0Ae, OKA3bIBAIOWUX CYUeCMEeHHoe 8AUAHUE HA
ncuxuueckoe (6 mom yucie KOCHUMUBHOE) pazeumue 00y4arouuxcs u popmuposa-
HUe UX YEeHHOCMHbBIX YCMAHOBOK.

Teopus ceTeBoii TpaHchOpMallMK ONKMCHIBAET 00pa30BaTe/IbHbIE OTHOIIIE-
HUsI COLIMAJIbHOTO, TTPABOBOI0, MOPAJbHO-3TUYECKOTO U HPABCTBEHHOI'O Xa-
pakTepa, BO3HMKAIOIIe MEeXI1y yYaCTHMKAMU 00pa30BaHusl IIPU UCIIOJIb30Ba-
HUM UHGOPMALMOHHBIX CeTell M OKa3bIBalollue BIUSHUE Ha 3((HEKTUBHOCTh
00pa3oBaTeIbHOIO Mpoliecca, a TAaKXKe SABJSIETCS TEOPETUUECKOM OCHOBOM pe-
TYJIMPOBAHUS 9TUX OTHOIIIEHUIA.

I1pu pa3paboTke ¥ MpUMEHEHUNU 00pPa30BaATEIbHBIX CETEBbIX TEXHOJIOTUM
YUMTBIBAIOTCS PE3YAbTaThl UCCIEIOBAHUI TICUXUYECKUX (KOTHUTUBHBIX) MPO-
11€CCOB, onpeaesionnx 3(pPeKTUBHOCT, 00pa3oBaHUS.

ITockoabKy mpu majlbHeulIeil pa3paboTKe IMAAKTUYECKO Teopuu Bce
00JIbIIIOE 3HAYEHME TPUOOPETAIOT UCCAEA0BAHMUSI, CBSI3aHHbIE C TICUXUYECKUM
U TICUX0(U3MOJIOTUYECKUM Pa3BUTHEM 00YJYaIOIIUXCsI, C U3YYEHUEM ICUXUYe-
CKMX (KOTHUTUBHBIX) MPOLIECCOB (pOPMUPOBAHUS 3HAHUI, HEOOXOIMMO 03BY-
YUTh CJEAYyIOIlee MOJIOXEeHNWE, MMelollee BaKHOe (hrnocodckoe, TCUX0I0TH -
4YecKoe M MpaKTUYecKoe 3HaUYeHue.

Mpbl OyaeM paccMaTpuBaTh HE BCE IPOLIECCHI, MPOUCXOISIINE B ICUXUKE
yeJioBeka (BKI0Yast 001aCTU CO3HATEAbHOIO U 0€CCO3HATEIbHOI0), 00111ast Te-
OpHsI KOTOPBIX €llle¢ HeJOCTaTOYHO pa3paboTaHa U JJisi KOTOPBIX CYIIECTBYET
MHOXECTBO TPaKTOBOK, KaK MaTepUaJIUCTUYECKUX, TaK U UICAUTUCTUUYECKUX.
JI1 Hac BaXkKHbI TICUXMYECKHE (KOTHUTUBHBIE) TIPOLIECCHI, OKa3bIBAIOIINE 3a-
METHOE BiMsiHME Ha 3(@PEeKTUBHOCTh 00pa3oBaHusl, odbecrneunBaroime Gop-
MUpOBaHUE 3HaAHUI (MPoLECcChl BOCIPUSITUSI, 3alIOMUHAHUSI, 00pabOTKU U
BOCIIpOM3BeIeHUsT MHPopMaKU, PYHKIMOHUPOBAHUSI KPAaTKOBPEMEHHON U1
JOJTOBPEMEHHON MaMsITU U T. A.). [IpyHIUNIUaIbHBIM SIBJISIETCS TOJBKO TO,
YTO TaHHbIE TICUXUYECKUE MPOLIECCHI PEATM3YIOTCS MOCPEICTBOM «MaTepUaIb-
HBIX» TIPOLIECCOB B LIEHTPAJbHOW HEPBHOU cUCTeMe uejioBeKa (OMOXUMM-
YEeCKMX, UMEIOIIUX JEKTPUUECKUIA TTOTeHIIMal, U T. 1.), pa3JdyHbIe ITallbl
Pa3BUTHS KOTOPBIX MOXKHO OTCJIEXKMBATh M U3y4aTh C TIOMOIIbIO COOTBETCTBY-
IOIIMX TPUOOPOB M 0060pynoBaHUs. Takas B3aMMOCBSI3b «UAeaTbHBIX» (ITPOUC-
XOIAIIMX B TICUXMKE) U «MaTepUATbHBIX» (MIPOUCXOISIINX B LIEHTPAJbHOM
HEPBHOIi CUCTEME) MPOLIECCOB MO3BOJISIET PellaTh PsiI TEOPETUUYECKUX 3aAay, a
Tak>Ke MIPUMEHSITh TEOPETUUECKIUE TTOJI0XKEHMsI B IIpaKTuKe oOpa3zoBaHus. [1pu
9TOM KpaliHe BaXkHa aJieKBaTHasl MICUXOJIOro-Ieaarornyeckasi TpakToBKa pe-
3yJIbTaTOB U3MEPEHMIA, OCHOBAaHHAs Ha IIyOOKUX SKCIIEPUMEHTAIbHbIX 1 TEO-
PETUYECKUX MCCIIeTOBAHUSX, C UCIIOJb30BAaHUEM HEOOXOIMMBbIX U3MEPUTEb-
HbIX UHCTPYMEHTOB.

K xoH1enTyaabHBIM MOJOXKEHUSIM pa3BUBacMOi TeOpUM TpaHCHOopMaLMii
B chepe 00pa3oBaHUSI MOKHO OTHECTHU CJICAYIOLINE:

1. M3yyeHue mpoliieccoB ceTeBOil TpaHC(hOpMalUU SIBJSIETCS CaMOCTOSI-
TeJbHBIM HalpaBJIeHUEM HayYHbIX UCCEI0BAHUI, TECHO CBSI3aHHBIM C UCCJIe-
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JOBAaHUSIMU B 001aCTU LM(PPOBOI TpaHC(HOPMALIMU B CBSI3U C TEM, UTO IIPUME-
HEHHE COBPEMEHHBIX CETEeBBIX TEXHOJIOTMI Oa3uMpyeTcs Ha HMCIIOJb30BaHUU
ppoBbIX TexHoJiorui. [loaToMy pasButue Teopuit LM@PPOBON U CETEBOM
TpaHc(hOopMalU JOJKHO OCYIIECTBIISTHCS MapasieibHO, B3aMMHO o0oraiia-
SICh pe3yJibTaTaM1 HayYHbIX UCCAEA0BAHUM, a CaMU Pe3yJIbTaThl JOJXKHBI allpo-
OupoBaThCs B 00pa30BaTeIbHOM IPOLIECCE Y HAXOAUTh OTPAXKEHUE B AUTAKTU -
4YeCcKol TeopuH (B IMAAKTUYECKUX CUCTEMAX).

2. Ucxons u3 nmpeablaylvX pacCyKa1eHU M, 1ieJecoo0pa3Ho paccMaTpuBaTh
€AVHYIO0 TEOPHIO LU(PPOBOM U CETeBOM TpaHC(HOpPMALIMU, a BbILIEYKa3aHHbIE
TEOpUM CUMTATh ee pasaeiamu. B naabHeriieM Mbl OyaeM MCXOAUTh U3 3TOr0
noJioxxeHust. ITockobKy HacTosiasi pabota B OCHOBHOM MOCBsIeHa GOpMU-
POBAHMIO pa3/iesioB IUJAKTUYECKONW TeOopuM (IUAAKTUUYECKUX CUCTEM), CBSI-
3aHHBIX C UCMOJIb30BaHMEM LU(MPOBBIX TEXHOJOTUA, B TaJbHEUIIIEM B CTaThe
OyayT pacCMaTpUBAThCS TOJBKO 3TU aCHEKThI O0IIEH TEOPHU, a BOIPOCHI CETE-
BOI TpaHchopMaluy 0e3 uxX AeTaau3aluu OyayT YIIOMUHATHCS JIMIIb B TEX
cJly4dasix, KOrja ux BaXXHO YYUTBIBATh B CBSI3U C MCHOJIb30BaHMEM LIM(PPOBBIX
TexHoJorui. TakuM o6pa3om, Mpu MOCTPOECHU M TUIAKTUIECKOM TEOPUU HEOO-
XOJIMMO JOIOJHUTEIbHO MPOBOAUTh U3YYEHUE BCEX ACIEKTOB, CBSI3AHHBIX C
CETEBBIMU MPOLIECCAMM.

Tenepp chopMmynupyeM KOHLENTYaJIbHbIE ITOJOXEHUS, YYMThIBAIOLIME
BTOPOE ITOJIOXKEHUE.

3. Pa3zpaboTka M mpuMeHeHMe 00pa3oBaTEIbHBIX LM(POBLIX U CETEBbIX
TEXHOJIOTUI JOJKHBI OCYIIECTBIISITHCS C OMOPOI Ha IUIAKTUYECKYIO TEOPUIO,
YUMTBIBATh PE3YyJIbTaThl IICUXOJOr0-MeIarornyeckux McciaeaoBaHmii Bo3pacT-
HBIX 0OCOOEHHOCTEM U YpPOBHEM NMCUX0(U3MNOJOIrMYECKOTO Pa3BUTHUS JTUYHOCTH,
M3yYeHNsI KOTHUTUBHBIX MEXaHU3MOB (h)OPMUPOBAHMS 3HAHU I, a CAMU TEXHO-
Jjoruu — obecrneyrBaTh MOBBILIEHUE KauyecTBa HaydHOro, HAyYHO-METOAUYE-
CKOro0 M OpraHM3allMOHHOTO YPOBHS Y4€OHO-BOCHUTATEJIBHOIO IIpoliecca.
JIOJDKeH OCYILIECTBIISITbCS PETYJISPHBIA aHAJIW3 HEraTUBHOIO BIMSIHUS WC-
MOJIb30BAaHUSI 3TUX TEXHOJOIM Ha pa3BUTHE JMYHOCTU OOYyUYaIOIIMXCS, UX
MCUXUYECKOe U PU3NYECKOE COCTOSTHUE, 310POBbE.

4. PerynupoBaHue IpoLeccoB UMPPOBOI U ceTeBoi TpaHchopMaLMKU 00-
pa3oBaHUS OCYILIECTBISIETCSI HA OCHOBE CKOOPAMHUPOBAHHOIO MPUMEHEHUS
METOA0B HOPMATHUBHO-IIPABOBOIO M1 HOPMATUBHOIO PETyJIMPOBaHUS B OTpaC-
JIsIX 00pa3oBaTeIbHOrO ¥ MH(MPOPMALIMOHHOTO IIpaBa, a TaKXKe ¢ MCHOJIb30Ba-
HHUEM MOPAJIbHO-3TUYECKMX U HPABCTBEHHBIX PETYJISITOPOB COLMAIbHBIX OT-
HOILIEHUH.

ITpaBoBOE 1 HOPMATUBHOE PETYIMPOBaHUE MPOLIECCOB LIMPPOBOIA U ceTe-
BOI TpaHchopMaly 00pa3oBaHMsI 1OJDKHO 00ecreurnBaTh HEOOXOAUMYIO CTe-
MeHb (M3JIMIIHUE pEerJIaMEHTALIMS U PETYJIMPOBAHUE MPEINSATCTBYIOT PA3BUTUIO
WHHOBALIMOHHBIX TIPOLIECCOB B 00pa30BaHWM) PETyJIMPOBaHUSI OTHOIICHUMA,
BO3HMKAIOIIMX ITPU UCITOJb30BaHUY B 00pa30BaTEIbHOM MpPoliecce HU(PPOBbIX
U CETEeBbIX TEXHOJIOTUI 1 MH(GOPMALIMOHHBIX CeTeil 00111eT0 1 KOPIIOPaTUBHO-
IO [10JIb30BaHMsI, B TOM UMCJIE OTHOILLIEHU I MeXX Iy OpraHM3alsIMu mpodeccuo-
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HaJIbHOTO 00pa30BaHMUs M 3aKa3uMKaMM Ha MOATOTOBKY KaJIpOB, PaBEHCTBO
MpaB y4aCTHUKOB 00pa30oBaTeIbHOrO IMpoliecca B MCIOAb30BAaHUM OOIIEH MH-
(bopMalroHHOI MH(PPACTPYKTYPhl CUCTEMbI 00pa30BaHMSsI, TPABOBYIO 3aIUTY
3aKOHHBIX MHTEPECOB U IpaB 00y4yaroIIUXCs MPY UCITOJIb30BAHUU MU LIU(D-
POBBIX M CETEBBIX TEXHOJOIMII B Mpolecce o0pa3oBaHMsI, CIIOCOOCTBOBATh
(opMupoBaHuio 6e30macHO MHPOPMALIMOHHON Cpeabl CUCTEMbI 00pa3oBa-
HUS U T. 1.

C 9Toi1 1lenbl0 Ha TepBOHAYAJIbHOM 3Tare 0000IIaeTCss HaKOILJIEHHbII
OINBIT 1 pa3padaThiBalOTCsI OCHOBbI HOPMAaTUBHO-IPABOBOIO 1 MOPAJIbHO-3TH-
YeCKOro peryJupoBaHus:

— OTHOILLIEHUI, BOZHMKAIOIIUX MTPU pa3pabOoTKe U MCITOJIb30BaHUU B 0Opa-

30BaHUM LUMPOBBIX TEXHOJIOTHUIA;

— OTHOILLIEHUI, BO3HUKAIOLIMX MTPU pa3paboTKe U MCITOIb30BaHUM B 00pa-
30BaHUM CETEBBIX TEXHOJIOTUI U MHMPOPMALIMOHHBIX Y KOPITOPATUBHBIX
ceTeil 00lero nojab30BaHus;

— TIPOLIECCOB pa3pabOTKU U UCMOJIb30BaHUS CUCTEM UCKYCCTBEHHOIO MH-
TeJUIEKTa B 00pa30BaHUM.

Taxke KOHILIENTyaJbHbIM M BaKHBIM SIBJISIETCSI CJIeAyIOlIee IMOJIOKEHUE,
CBSI3aHHOE C OpraHM3alMOHHBIM 00ECIeYeHUEM TPaHC(OPMALIMOHHBIX MPO-
1IECCOB.

5. D PEeKTUBHOCTD JOCTUXKEHMUS LieJieii U pelleHUs 3a1a4 LHU(PPOBOl U ce-
TeBOW TpaHcopMalMKu NMpodeCCUOHAIbHOIO 00pa30BaHMUsI 00ECIIEUMBAETCS
Ha OCHOBE CKOOPAMHMPOBAHHON pa3pabOTKU Mep, MPOEKTOB U IPOrpaMM ro-
CyIapCTBEHHOM, OTPACJIEBOM U KOPIOPATUBHOM NOAAEPXKKU TpaHCHOpMaLIv-
OHHBIX ITPOLIECCOB, IIPU 3TOM KOOPAMHALIMIO OCYLIECTBIISIIOT OpraHbl rocyaap-
CTBEHHOI BJACTU W yNpaBJIEHUSI, OPTaHbl KOPIIOPATUBHOIO YIIPaBJIEHMS, a
o0pa3oBaTeIbHbIC OPraHU3allMi COBMECTHO CO CBOMMMU MapTHEpaMM-3aKa3un-
KaMH Ha MOATOTOBKY KaJIpOB MX peann3yioT. D (heKTUBHOCTh UCIIOIb30BaHUS
LM GPOBBIX U CETEBBIX TEXHOJOTUIA U almapaTHO-TIPOrpaMMHBIX CPEACTB 00ecC-
MeYrBaeTCs OpraHu3alusIMu MpodeCcCUOHAIbHOIO 00pa30BaHMs 3a CUET Pa3BU-
TUS OO1IEN TeOpUU U IUIAKTUKHY MPOpEeCCUOHATBHOIO 00pa30BaHusl, a TAKXKe
AKTUBHOTO MCIOJIb30BAaHUSI COBPEMEHHBIX JOCTMXXKEHUI TUIAKTUYECKOW Ha-
VKU B 00pa30BaTeIbHOM IPOILIECCE.

K 0CHOBHBIM 1IEJIIM UCITOJIb30BaHMS LIU(POBBIX U CETEBBIX TEXHOJIOTUI B
mpoecCUOHATbHOM 00pa30BaHUM MOXKHO OTHECTHU CJIeAYIOIINeE:

— TIOBBIIIIEHME KayeCcTBa MOATOTOBKY KaJpPOB B CUCTEME BBICIIIETO U CPE/i-

Hero npodeccuoHaTbHOro 00pa3oBaHusl, YPOBHS UX (pyHAaMeHTaIbHOM
U NpodeccroHaibHON MOATOTOBKM, a TaKXKe eAMHCTBA (POPMUPOBAHUST
npodecCUOHATbHBIX KOMIETEHIINI, MOPAIbHbBIX 1 HPABCTBEHHbBIX JIMY-
HOCTHBIX YCTAHOBOK HAa OCHOBE KOMILJIEKCHOTO U CUCTEMHOTO MCIOJIb-
30BaHUSI B 00pa3oBaTeIbHOM MPOLIECCE COBPEMEHHBIX KOTHUTHUBHBIX,
LU(POBBIX U CETEBBIX TEXHOJIOTUIA;

— COBEpILEHCTBOBAHMUE COAepXaHUsI MPO(PecCuMOHATBLHOTO 00pa30BaHUs
Ha OCHOBE IOCTUKEHUI HAyKW, TEXHUKHU U TEXHOJIOTUIA C y4eTOM COBpE-
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MEHHBIX U TIePCHEKTUBHBIX TPEOOBAHUI OpraHM3aluii-3aKa3uMKOB Ha
MOJArOTOBKY KaJpOB 1 JUYHBIX 00pa30BaTeIbHbIX MOTPEOHOCTE 0OyUa-
JOIINXCS;

— COBEpILIEHCTBOBAHKUE 0O0pa30oBaTEJbHBIX TEXHOJOTUI HAa OCHOBE KOM-
IUIEKCHOTO U CUCTEMHOTO MPUMEHEHUSI KOTHUTUBHBIX, HIU(PPOBBIX U CE-
TEBbIX TEXHOJIOTU;

— (phopMupoBaHUE €IUHON 00pa3oBaTeJbHOU MH(MOPMALIMOHHOW Cpelbl
Ha OCHOBE MHTEerpaluu MHGOPMALIMOHHBIX cpell 00pa30BaTEIbHBIX OpP-
raHu3aluii, opraHMu3alrii-3aKa3uMKoB Ha TTOATOTOBKY KaJpoOB, a TaKKe
MHMOPMALIMOHHBIX CpeJl OOIIEro MOJIb30BaHMsI, COAePKAIIMX Oa3bl JaH-
HBIX, KUCMOJb30BaHME KOTOPbIX LIEJ€CO00Pa3HO B 00pa30BaHUU;

— pa3BuUTHE OOIIECH TEOPUU U TUAAKTUKU BBICILIETO U CpeaHero npodeccu-
OHaJIbHOIO 00pa30BaHUs B YCAOBUSIX LIM(MPOBOM U ceTeBOi TpaHCHOP-
Mauuy oOpa3oBaHMsI, BKJIIOYasi MpUMEHEHHe B IpodecCHOoHaIbHOMI
LIKOJIe UMMEPCUBHBIX TEXHOJIOTUI U TEXHOJIOTUU UCKYCCTBEHHOI'O MH-
TeJUIeKTa.

3akmouenne. PeliieHne pacCMOTPEHHBIX BBILIIE 33Ja4 HEBO3MOXKHO 0€3 aK-
TUBHOTO y4acTUsl yuyeHbIX Poccuiickoii akagemMuu odOpa3oBaHUsI U Mpenoaa-
BaTeJieil BeaylIUX BY30B CTpaHbl, 3aHMMAIOIIMXCSl aHAJM30M U pelleHUEeM
Mpo0JieM COBEPIIIEHCTBOBAHUSI 00pa30BaTEIbHOIO IIpollecca B CUCTEME IIPO-
(eccuoHanbHOro obpaszoBaHus. Jis1 gajibHEHUILIEro pa3BUTUSI O0CYKIAeMBbIX
pazaesioB ob1ei Teopuu MpodecCUOHaIbHOrO 00pa30BaHUS M IUAAKTUKU
00y4eHMsI B BBICIIEH ITKOJIE HEOOXOAMMO, C OJIHOIM CTOPOHBI, TPOAHAIN3U-
pOBaTh HAKOIUIEHHbIE 32 MOCAEAHE NECATUIICTUS UCCIIeIOBATEILCKUE PE3YIIb-
TaTbl U MPAKTUYECKUI OIBIT Pa3BUTUS MEAArOTMKM U AUJAKTUKU OOIIEro u
reaarornyeckoro 00pa3oBaHusi, MaKCUMaJIbHO MCIIOJIb30BaTh pa3aesibl X Ka-
TEropuajbHOI0 U MOHSATUIHOTIO arnapara, BaxXHene IMaIaKTUIecKe moJjio-
JKEHMSI, UMEIONIKE O0IIeCUCTEMHOE 3HAUEHME ISl BCEX YPOBHEI 00pa3oBaHUsI.
Taxkxe HeoOXx0aMMO pa3paboTaTh TEOPHUIO (KOHLEILMIO) LHUMPOBOM 1 CETEBOM
TpaHchopMauuu NpodecCUOHaIbHOr0 00pa30BaHUs U OPTaHU30BaTh U3yde-
HUe MHHOBALIMOHHBIX HallpaBJIeHUI pa3BUTUsI 00pa30BaTeIbHOIO Ipoliecca B
BBICILIEN U cpeAaHel TpodecCuOHaNbHOM 1IKOJIE: PeryJISIpHO C TIO3ULIMU JOCTU -
JKEHUI HayK 00 00pa3oBaHWM MPOBOJUTH aHAJIM3 MHHOBALIMOHHBIX 00pa3oBa-
TeJIbHBIX TEXHOJIOTUI, B TIEPBYIO Ouepelb CBI3aHHBIX C MIPMMEHEHUEM KOTHM -
TUBHBIX, LIM(POBBIX M CETEBbIX TEXHOJOTMWii. Pe3ynbTaThl 3TOro aHajamsa
cJeayeT UCMHOoIb30BaTh MPY MOCTPOSHUU 1 pa3BUTUM OOLIE TeopuM Ipodec-
CMOHAJIbHOTO 00pa30BaHMsI, IUIAKTUKN O0yUYeHMsI B BBICILIEH IIKOJIE 1 pa3pa-
0OTKe KOHKPETHBIX TUIAKTUUYECKUX CUCTEM.

B nanHOIi cTaThe M B HAlIMX MPEAIIEeCTBYIOIIMX paboTax 3TU IBE 3adauyu
JeTaJIbHO PAaCCMOTPEHbBI U B OTpee/IeHHOM CTeNeHU peaiu30BaHbl: B HUX 3a-
JIOKEHBI OCHOBBI O0IlIell TeOpUM M AUAAKTUKHU BBICIIETO U CPEIHEro Ipo-
(peccroHaIbHOTO 00pa30BaHMUS B YCIOBUSIX €ro HM@ppoBoi TpaHCHopMaluu,
a TakxKe omnpeaeeHbl MOAXOAbI K pa3padoTKe IMIAKTUIECKNX CUCTEM B 00J1a-
CTU TEXHUUECKOTo 00pa30BaHMUsI.
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Abstract. Problem statement. Artificial intelligence (Al) has become a transformative
force across various sectors, including education. The release of ChatGPT marked a pivotal
shift in the educational landscape, accompanied by rapid proliferation of other generative
Al (Gen-Al). Gen-Al tools have quickly become one of the most prevalent forms of Al in
higher education. This research focus highlights a need for a comprehensive examination of
Gen-Al’s use. Addressing this gap is essential to developing a holistic understanding of Gen-
Al’s role in higher education, particularly from the student perspective. Given the rapid
evolution of Gen-Al technology along with its rapidly growing and often uncontrolled
adoption among students, a systematic literature review is necessary to synthesise current
knowledge. Methodology. This study conducted a tertiary review utilising a systematic
approach outlined in the PRISMA (Preferred Reporting Items for Systematic Reviews and
Meta-Analyses) guidelines, focusing on three key steps: search strategy and study selection,
data analysis, and synthesis of findings. Data for this study was sourced from two databases:
Google Scholar and Lens. These databases were chosen for their extensive coverage and
accessibility, ensuring a comprehensive collection of relevant literature on Al use in higher
education. The data was approached qualitatively: apriori and aposteriori codes were applied
to the papers retrieved from Google Scholar. For a deeper analysis of the selected papers, we
conducted a thematic analysis to identify recurring themes and patterns. Results. From the
initial screening of 620 papers, 42 were selected for the final sample based on the predefined
inclusion and exclusion criteria. The main uses of Gen-Al as identified in the analysed
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papers are summarised in the table. Conclusion. The variance in how Al is used among
students —depending on their competence levels — highlights an essential consideration for
educators: Al can potentially widen the gap between more and less competent learners. This
observation calls for a pedagogical balance where Al supports learning without diminishing
the educational rigour necessary for critical thinking and problem-solving skills.

Key words: educational technology, generative artificial intelligence, higher education,
systematic literature review, student engagement

Author’s contribution. The authors contributed equally to this article.
Conflicts of interest. The authors declare that there is no conflict of interest.

Article history: received 2 October 2024; revised 14 November 2024; accepted 5 De-
cember 2024.

For citation: Korchak AE, Patarakin YeD, Costley J. Exploring the use of generative
artificial intelligence by university students: a systematic literature review. RUDN Journal of
Informatization in Education. 2025;22(1):37—57. http://doi.org/10.22363/2312-8631-2025-
22-1-37-57

N3yyeHne ncnosib3oBaHus reHepaTUBHOIro
MCKYCCTBEHHOIrO UHTeJJIeKTa CTyAeHTaMN YHUBEPCUTETOB:
cuctemaTuyeckuii o63op nurepaTypbl

A.D. Kopuak' D=, E. /1. ITarapakun’? 2, JI. Kocim?®

! Boicuas wixona skonomuru, Mockea, Poccuiickas Pedepayus
2Mockoeckuit 20podckoil nedazoeuueckuti ynusepcumem, Mockea, Poccuiickas ®Pedepayus
3Vhusepcumem Obvedunennvix Apabexux Imupamos, Inv-Aiin, Obsedunennvie Apadbckue
Dmupamol
Eaekorchak@hse.ru

Annoramus. [Tocmaroska npobaemst. UckyccTBeHHbBIN nHTeU1eKT (M) MeHsteT mpak-
THKH B pa3JInYHBIX 00JIACTSIX AesITeILHOCTH, BKIIoUast oopazoBanue. IlosgBnenue ChatGPT
MIPUBEJIO K 3aMETHBIM CIBHUTAM B Cpefie BBICIIETO 00pa30BaHMS, TIe CTPEMUTEIIBHO pac-
MPOCTPaHSIIOTCS pa3UYHble MHCTPYMEHThI reHepatuBHoro MW. Mcnosab3oBaHue CTY-
JEHTaMU BY30B 3THUX MHCTPYMEHTOB M3YyYEHO SIBHO HEJOCTATOUYHO. YCTpaHEHUE 3TOTO
mpobesia mMeeT pelaloliee 3HauYeHIe TT (POpMUPOBAHMS IIETOCTHOTO ITOHUMAHUS POJTN
reHepaTtuBHoro MMM B BeIciieM 00pa30BaHUU. YUUTHIBAsI CTPEMUTEILHOE U 3a4aCTyIO He-
KOHTPOJIMpYyeMOe BHEAPEHUEe UHCTPYMEHTOB reHepatuBHoro MW B cTyneHuUecKyo cpeny,
HEOOXOMMMO TTPOBECTH CUCTEMaTUIECKUIT 0030p JTUTepaTyphl IS CHHTE3a CYIIEeCTBYIO-
WX 3HaHUU. Memodosoeus. B TaHHOM WCCIENOBAaHUU TIPEACTaBICH CUCTEMATUYECKUI
0030p JuTepatypbl, ocHoBaHHbIN Ha ipuHLMIIaXx PRISMA (Preferred Reporting Items for
Systematic Reviews and Meta-Analyses) 1 BKIIOUYaBILUWIA TPU KJIIOUEBBIX 3Tara: pa3padoT-
Ka CTpaTeruy Mmoucka, 0TOOp MCCIeAOBaHUM, aHAIN3 TaHHBIX M CUHTE3 pe3yIbTaToB. Ma-
TepHabl 111 MCClIeNoBaHUs coOpaHbl U3 ABYX 0a3 gaHHbIX: Google Scholar u Lens. Otu
0a3bl OBUTM BBIOPAHBI 32 UX ITOJTHOTY M TOCTYITHOCTD, YTO O0OECIIEeYMBAI0 KOMILIEKCHBII
cOOp COOTBETCTBYIOLLEH JIUTEepaTyphl MO ucnoab3oBaHuio M B BeiclieM 00pa30BaHUM.
JaHHble ObLIM MpOaHAIM3UPOBAHbI KAUECTBEHHO: K CTaThsM, MOJy4eHHBIM u3 Google
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Scholar, 0bUIM TpUMEHEHBI aTPUOPU U alloCTepUOpU Koabl. [1J1s1 0oJjiee riry0oKoTro aHaIm -
3a BbIOpaHHbBIX CTAaTel BBISIBJSLUIMCH TOBTOPSIIOLIMECS TTaTTepHbI. Pe3yavmamsi. Y13 epBo-
HayaJabHOro KojndyecTBa 620 craTeil Ha OCHOBE 3apaHee OMpeaeIeHHBIX KPUTEPUEB ObLIN
BbIOpaHbl 42 ctaTbu. OCHOBHBIE CMOCOOBI UCIOJAb30BaHUs reHepatuBHoro MW, BbisiB-
JIEHHbIE B MPOAHAIM3UPOBAHHBIX CTaThsIX, 00OOIIEHBI U MPEACTABIEHbI B BUIE TAOJUIIbI.
Saxarwuenue. OOHAPYKEHHBIE Pa3TUUMs B UCIOJb30BAHUM CTYIEHTaMHM T'€HEepaTHUBHOTO
MU B 3aBUCUMOCTHU OT UX YPOBHSI KOMIIETEHTHOCTHU MOKa3bIBAIOT, YTO MHCTPYMEHTHI Te-
HepaTuBHOro MU noteH1IMabHO MOTYT YBEJIMUUTh pa3pbiB MeXy 0oJjiee U MeHee KoMIle-
TEHTHBIMU y4yalnumMmucs. Mcxonst U3 aToro, He00XoAuMO coOI0IaTh OalaHC, KOraa mpak-
TUKU UCTIOJIb30BaHusI reHepaTuBHOro MU conpoBoxaatoTcs mpakTUuKaMu (hOpMUPOBAHUS
KPUTUYECKOTO MBIIILICHUS.

KmoueBble ciioBa: oOpa3oBaTebHbIE TEXHOJOTUM, TEHEPATUBHBINA MCKYCCTBEHHBIM
WHTEIJIEKT, BBICIIee 0Opa3oBaHUe, CHCTEeMAaTHMUECKUl 0030p JIUTepaTyphl, BOBICUCHIE
CTYIIEHTOB

Bknax aBTopoB. ABTOPBI BHECIM PaBHBIN BKJIAI B TIOATOTOBKY ITyOIUKAIIAM.

3asBiieHHe 0 KOH(JIMKTEe MHTEPEeCOB. ABTOPHI 3asIBJISIIOT 00 OTCYTCTBUMU KOH(IUKTA
WHTEPECOB.

HcTopus cratem: rocTynuia B pegakuuio 2 okTs10ps 2024 r.; nopaboTaHa 1ocje pe-
neH3upoBaHus 14 Hos1Opst 2024 1.; mpuHsTa K ITyoaukauuu 5 nexaodpst 2024 .

Jlna nurupoanus: Korchak A.E., Patarakin Ye.D, Costley J. Exploring the use of gener-
ative artificial intelligence by university students: a systematic literature review // BectTHUK
Poccuiickoro yHuBepcutera apykKobl HaponoB. Cepust: MHdopmaTusaumst o0pa3oBaHus.
2025.T.22. Ne 1. C. 37-57. http://doi.org/10.22363/2312-8631-2025-22-1-37-57

Problem statement. Artificial intelligence (Al) has become a transformative
force across various sectors, including education [1]. While Al has influenced
learning environments and instructional processes over several decades, its
impact remained gradual until the launch of OpenAl’s ChatGPT in 2022 [2; 3].
The release of ChatGPT marked a pivotal shift in the educational landscape,
accompanied by rapid proliferation of other generative Al (Gen-Al) tools such
as Perplexity.ai, BLOOM, ChatSonic, Claude, Bard, Whisper, and Jasper Chat.
Collectively known as chatbots, these tools are built on large language models
and process user input to provide interactive and contextually rich responses in
both verbal and written forms [4]. Given their widespread adoption, Gen-Al
tools have quickly become one of the most prevalent forms of Al in higher
education, prompting a need to explore their implications on learning practices
and outcomes.

Gen-Al has gained popularity among key university stakeholders, such as
faculty and students. Faculty members utilise these tools for developing
instructional materials and giving feedback [ 5], facilitating personalised learning
experiences [6; 7], and streamlining administrative tasks [8]. Students, on the
other hand, leverage Gen-Al for diverse academic purposes, including research
[9], writing assistance [10; 11], coding [12], and problem-solving [13].
Concurrently, the body of research on students’ use of Gen-Al significantly
surpasses that on teachers’ applications. According to the Lens database, there
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are 2,305 papers focused on students, compared to 1,677 for faculty. Additionally,
[2] report that 72 % of existing Gen-Al studies target student usage, while only
17 % concentrate on instructors. Despite this focus, existing literature reviews on
Al intelligence demonstrate an underrepresentation of empirical studies focusing
on university students’ use of Gen-Al [14—16].

This research focus highlights a need for a comprehensive examination of
Gen-Al’s use. Addressing this gap is essential to developing a holistic
understanding of Gen-Al’s role in higher education, particularly from the
student perspective. Given the rapid evolution of Gen-Al technology along with
its rapidly growing and often uncontrolled adoption among students, a systematic
literature review is necessary to synthesise current knowledge. The present review
aims to (1) map the current applications of Gen-Al by university students,
(2) assess the impact on their learning processes and academic performance, and
(3) identify research gaps and propose directions for future investigation. By
focusing on high-quality publications from Q1 and Q2 Scopus-indexed journals,
this review seeks to provide an in-depth panorama of Gen-Al’s integration into
higher education.

The literature identifies various uses of Gen-Al that can be classified into
more complex dimensions. Thus, [10] begin the discussion by dividing Gen-Al
tools into “mindless” functions, such as summarising and paraphrasing, and
“mindful” functions, which can generate entire texts. The former is more popular
among students. Building on this, [17] categorise Gen-Al applications based on
the role of chatbots, viewing them as tools for language or idea generation or as
writing partners. Also, [18] offer another classification based on how students
interact with Gen-Al: one group makes no changes to Al-generated content,
thereby learning little, while another group modifies the content according to
their abilities. This idea is expanded by [11], who observe that “competent”
writers use Gen-Al as a supplementary tool, whereas less competent writers rely
more heavily on Al-generated text. [19] and [20] further explore the debate over
whether to alter or directly copy Gen-Al feedback. [19] contrast the simple
copy-paste approach with an iterative process of engaging with Gen-Al feedback,
echoing [18] earlier findings. [19] also introduce two dimensions for classifying
Al use: “content and component uses” and “structured adaptivity” versus
“unstructured streamline”. [20] focuses on text-production patterns, classifying
students into those who frequently modify Gen-Al feedback, those who explore
Gen-Al resources, and those who prefer ready-made texts with citations. [21]
also addressthe issue of editing Al-generated drafts, emphasising that interactivity
is a part of a broader classification of Gen-Al applications. They divide Gen-Al
usage into stages: “brainstorming and outlining”, “writing and revision”, and
“feedback and evaluation”, aligning with the three main stages of the writing
process: pre-writing, writing, and post-writing. Interestingly, [19] offer a similar
classification based on writing stages and further differentiate between “hidden”
and “predominant” Gen-Al uses, particularly in writing tasks. [22] identify
similar Gen-Al uses and introduce a “metadimension” of seeking inspiration in
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interacting with Al, previously described as “overcoming writer’s block” by [17].
[23] expand these ideas by specifying Gen-Al uses at each writing process stage.
Finally, while [24] discuss AI’s application in language practice, some patterns
overlap with writing applications. In addition to speaking practice and
personalised feedback, Gen-Al is used for grammar correction and finding
appropriate words.

While a substantial body of research has investigated the role of Al in
administrative and instructional applications within higher education, studies
specifically focusing on student engagement with Gen-Al tools are comparatively
limited. Existing literature highlights Gen-Al’s capability to augment
collaborative learning environments. For instance, [25] and [26] discuss Gen-Al
potential to facilitate online collaborative debates and enhance writing processes
through automated feedback mechanisms and question generation. [15]
emphasise that Al-driven chatbots have proven effective in fostering group
discussions and aiding students in articulating their perspectives more confidently.
Further explorations in the literature reveal that Al tools not only support
collaboration but also contribute significantly to skill development across various
domains. For example, studies have documented the efficacy of chatbots in
language learning contexts, where they enhance performance, critical thinking,
empathy, communication skills, and overall student satisfaction [16; 15].
Moreover, Gen-Al applications extend to providing personalised academic
assistance, where systems recommend resources and offer scaffolding tailored to
individual learning needs [8; 26; 27]. Thus, previous literature reviews have
broadly addressed the use of Gen-Al in higher education, yet detailed explorations
of how university students utilise it in their studies still remain absent.

To identify articles for inclusion in a literature review, various databases are
utilised, which may vary depending on the research scope and objectives. For
instance, [28] focused on one specific journal relevant to their topic. In contrast,
[29] examined several leading journals on distance education, while [30]
expanded their search to encompass journals in the broader field of higher
education. In cases where the research scope is more extensive, all articles on
selected topics from specific databases may be included. For example, [25]
addressed three international databases: EBSCO Education Source, Web of
Science, and Scopus. Similarly, [31] sourced articles from multiple electronic
databases including Emerald, SpringerLink Journal, ScienceDirect Journal,
SAGE, Taylor & Francis Online, and Wiley Online Library. [32] and [8] employed
an even broader array of resources, including the Educational Database
(ProQuest), Education Research Complete (EBSCOhost), ERIC (ProQuest),
Scopus, Web of Science (Core Collection), and ProQuest Central.

Similarly, the time frame for literature analysis is closely tied to the scope of
the study. For example, when reviewing a single journal on a narrowly defined
topic, as in the study by [28], the time frame may span several decades, from
1980 to 2014. In contrast, studies encompassing a few journals, such as [29],
typically restrict the review period to a few years, in this case from 2014 to 2019.
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When a single topic is investigated across a few databases, the time frame is
generally constrained to a decade or less; for instance, [33] analysed literature
from 2007 to 2016 using databases like ERIC, Web of Science, Scopus, and
PsycINFO. However, when multiple databases are employed to explore a single
topic, as in [32], the time frame might be limited to just a few years.

Generally, the reviewed studies adhere to the basic methodology and its
variations as outlined by [34], which require a reviewer to establish a clear
protocol for handling papers. This includes setting exclusion/inclusion criteria
and following three primary stages of the review process: searching for papers,
selecting them based on set criteria, and synthesising the findings. Concurrently,
the tripartite approach advocated by [35] delineates the stages of a literature
review such as description (a summary of the review content), synthesis
(categorization of the reviewed research), and critique (evaluating the strengths
and weaknesses of the literature). Furthermore, some studies utilise a critical
literature review methodology aimed at identifying the most significant items in
a field to produce a conceptual contribution [36]. This method includes a
linguistically based approach where the underlying conceptualizations and
assumptions are scrutinised, particularly the meanings of words [30]. The
approaches to article analysis before synthesis vary across studies. For instance,
[28] employ content analysis to examine the conceptual structure of text-based
information and identify the most prevalent and recurring themes [37]. Some
studies combine analytical methods like text mining and social network analysis
[2], while others integrate content analysis [38] with thematic analysis [39; 32].
Another combination involves deductive analysis [40], where selected studies are
categorised into pre-existing codes, and a constant comparative method used to
inductively compare studies and create sub-themes that fit into larger themes on
the topic [31]. The use of mixed methodologies is justified by the need to
triangulate data, thereby enhancing the reliability and validity of research
findings [41]. A popular method to report systematic review findings is preferred
reporting items for systematic reviews and meta-analyses (PRISMA) guidelines,
which include describing inclusion/exclusion criteria, defining a search strategy;,
screening and selecting articles, describing relevant studies, and analysing and
synthesising the findings [31; 33]. While the PRISMA guidelines are widely
adopted for systematic reviews, alternative methodologies such as DARE! and
AMSTAR 2 [42] are also employed, providing diverse frameworks for conducting
reviews with varying focuses and criteria, as exemplified by [16].

In systematic literature reviews, researchers employ a variety of tools to
enhance their analysis and presentation of findings. For instance, Leximancer is
utilised in [28] to generate concept maps from the titles and abstracts of selected
papers, facilitating a visual exploration of key themes and concepts. Similarly,
[29] apply Leximancer for text mining purposes, extracting and analysing textual
data to identify patterns and relationships. For the analysis of social networks

! Database of Abstracts of Reviews of Effects (DARE): Quality-assessed reviews. The University

of York Centre for Reviews and Dissemination (UK). https://www.ncbi.nlm.nih.gov/books/
NBK285222/ (accessed: 19.09.2024)
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within the literature, tools such as Gephi and NodeXL are used by [29] to
visualise and interpret the connections among authors, concepts, and
publications. Furthermore, EPPI Reviewer 4.0 serves as a comprehensive
platform for managing and analysing literature. This software is employed in
studies like [25] and [16] to streamline the process of retrieving, reviewing, and
coding papers, ensuring systematic data handling and enhanced accuracy in the
synthesis of research findings.

What exactly is analysed in found papers also varies. For instance, [28] focus
solely on titles and abstracts to determine the relevance of articles to their study
questions. [29] extend their analysis to reference lists, which can uncover
additional relevant studies and extend the scope of their review. Meanwhile, in
qualitative analyses such as the one conducted by [32], only those parts of articles
that directly address the research questions are examined, allowing for a focused
exploration of the topic at hand.

Methodology. This study conducted a tertiary review utilising a systematic
approach outlined in the PRISMA (Preferred Reporting Items for Systematic
Reviews and Meta-Analyses) guidelines, focusing on three key steps: search
strategy and study selection, data analysis, and synthesis of findings. Data for
this study was sourced from two databases: Google Scholar and Lens. The first
one was employed to search for papers to analyse via qualitative analysis, the
second — to perform a quantitative part. Google Scholar, a widely accessible and
extensively used academic search engine, offers a broad spectrum of scholarly
literature from various sources. Lens is a comprehensive scholarly database that
aggregates global research across multiple disciplines, providing a robust platform
for accessing a wide variety of scientific publications. These databases were
chosen for their extensive coverage and accessibility, ensuring a comprehensive
collection of relevant literature on Al use in higher education.

Search string:

“artificial intelligence” OR “machine intelligence” OR “intelligent support” OR
“intelligent virtual reality” OR “chat bot*” OR “machine learning” OR “automated
tutor” OR “personal tutor*” OR “intelligent agent*” OR “expert system” OR “neural
network” OR “natural language processing” OR “smart technologies” OR “intelligent
technologies” AND “higher education” OR “tertiary” OR “college*” OR
“undergrad*” OR “graduate” OR “postgrad*” AND “learn*” OR student* AND
“use/application”

The following inclusion and exclusion criteria were applied to select papers
from Google Scholar database.

Inclusion criteria:

e Source of publication: Articles indexed on Google Scholar.

Publication date: Studies published from January 2023 onward.
Language: Studies must be published in English.

Journal ranking: Only articles from journals ranked in the first or second
quartile (Q1—Q?2) according to relevant journal ranking metrics by Scopus.
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e Type of paper: empirical study.

e Gen-Al is used by: students.

Exclusion criteria:

e Educational setting: Studies that do not focus on higher education

contexts.

e Relevance: Articles not addressing Al in higher education.

e Data type: Excludes studies that do not present empirical data.

e Peer review status: Excludes articles that are not peer-reviewed.

The data was approached qualitatively: apriori and aposteriori codes were
applied to the papers retrieved from Google Scholar. Mostly, the abstracts were
analysed, but if the information was not sufficient, the results and discussion
sections of the papers were addressed. Further to this, generic codes were used to
extract basic factual information, such as the journal name and the authors’
countries. For a deeper analysis of the selected papers, we conducted a thematic
analysis to identify recurring themes and patterns, as described by [39]. We
employed a priori codes, derived from existing literature reviews on Gen-Al, to
systematically categorise and analyse the data.

Thematic apriori codes:

— ways of using Gen-Al [8];

— impact of using Gen-Al [16; 26];

— Gen-Al as collaboration facilitator [15; 25].

This approach ensures that the coding process is grounded in established
research, facilitating the comparison and synthesis of new findings with previous
studies. Additionally, a posteriori codes that emerged during the analysis process
were integrated to capture new themes and insights not previously identified in
the literature.

Thematic a posteriori codes:

— Gen-Al adoption;

— Gen-Al perception;

— Gen-Al literacy;

— preparation for Gen-Al use;

— Gen-Al implementation;

— Gen-Al performance in assignments;

— skills required for collaboration with Gen-Al;

— role of Gen-Al in collaboration;

— alternative perspectives on Al and collaboration.

Results and discussion. From the initial screening of 620 papers, 42 were
selected for the final sample based on the predefined inclusion and exclusion
criteria. The distribution of the selected papers across different years is as follows:
7 papers were published in 2022, 24 — in 2023, and 11 — in 2024. Among these,
6 were authored by a single individual, while 40 were collaboratively written with
co-authors. In terms of publication quality, 27 papers were published in Q1
journals, and the remaining 15 in Q2 journals. A total of 27 journals were
identified as sources of the included studies. The distribution of journals indicates
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a concentration of publications in specific outlets. The International Journal of
Educational Technology in Higher Education emerged as the most frequently cited
journal, with six articles, underscoring its pivotal role in disseminating research
on Al application. This was followed by Computers and Education: Artificial
Intelligence and Education and Information Technologies, each contributing
significantly to the literature with four and three articles, respectively. Scientific
Reports, Frontiers in Psychology, Cogent FEducation, Humanities and Social
Sciences Communications and Education Sciences demonstrated repeated
engagement in this research area with two articles published in each.

The review identified a significant variance in the geographic distribution of
authors contributing to the field. The United Arab Emirates (UAE) led with the
highest number of authors, totalling 50. Following the UAE, the United Kingdom
contributed 15 authors. China and the United States also showed considerable
involvement, with 14 authors each. Other notable contributions came from
Jordan and Australia, each with 8 authors. Indonesia, Lebanon, and Egypt
contributed 6 authors each, demonstrating their ongoing commitment to the
research area. The analysis also pointed out contributions from a range of other
countries, with varying levels of involvement, including Saudi Arabia, Thailand,
Poland, and Germany with 5 authorseach. Several countries, such as Switzerland,
Morocco, Israel, Malaysia, and Tunisia, each contributed one author. This
diversity in authorship from countries across different continents emphasises the
global relevance and interdisciplinary nature of the topic.

To report findings based on a priori and a posteriori code that address the
research questions posed in the methodology, a narrative summary of findings
organised around key themes or factors will be employed, along with a narrative
synthesis of the data as suggested by [43].

Research question 1. How do university students use Gen-Al in their studies?

Gen-AlI adoption (n=9)?

Theories and models

In measuring the adoption and acceptance of Gen-Al tools among university
students, researchers commonly apply specific theories and models. The
identified theories include Diffusion of Innovations Theory [44], Constructivism
Learning Theory [45], Self-Determination Theory [46], Situated Expectancy-
Value Theory (SEVT) [47], the Unified Theory of Acceptance and Use of
Technology (UTAUT) [46],and UTAUT?2 [48;49]. The primary model identified
is the Technology Acceptance Model (TAM), which forms the basis for UTAUT
and UTAUT?2 [46; 50]. Additionally, financial considerations [51] and academic
major [52] were found to influence Gen-Al adoption.

Factors and variables

Student willingness to adopt Gen-Al is directly influenced by variables such
as technological expertise and ease of doing business [44], as well as perceived
ease of use and social influence [46]. Other significant factors include facilitating

2 Hereinafter “n” is a number of papers.
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conditions [48], the benefits of using Gen-Al, supportive environments [47],
user-friendliness [50], habit, performance expectancy, and hedonic motivation
[49]. Key motivations for using ChatGPT are also its quick response time and
ease of use, enhancing educational efficiency and task management [45].
Additionally, students with external funding are more likely to use Gen-Al than
those who pay for it themselves [51]. Gen-Al is more readily accepted in
engineering than in business, while the arts had lower adoption due to the tool’s
text-centric nature [52]. Conversely, perceived usefulness, autonomy, and trust
do not significantly affect Gen-Al acceptance [46], along with effort expectancy
[48]. Although perceived usefulness did not directly impact adoption intention,
it had an indirect effect through personalization (positive) and interactivity
(negative) [50].

Ways of using Gen-Al (n=6)

Gen-Al is widely applied in academic settings, facilitating a variety of tasks
including coding [53; 54], administrative duties [53], and problem-solving [54].
Additional uses encompass clarifying subject concepts [54] and answering
questions [53; 54]. Notably, the most common application of Gen-Al is in
writing-related activities. Thus, during the pre-writing phase, Gen-Al assists in
brainstorming [21], generating ideas [51; 53], conducting preliminary literature
searches [54], outlining [21], and creating initial drafts [51]. It also supports
literature studies [54] and data analysis [53]. In the while-writing phase, Gen-Al
aids in the composition process itself [21; 54], enhancing language, style, and
writing techniques [51], and performing translations [54]. Post-writing, Gen-Al
isutilised forrevisions, feedback, and evaluation [21]. The table below summarises
the main uses of Gen-Al as identified in the analysed papers.

Overview of Gen-Al applications identified in selected papers

Gen-Al use Barrett, Chan, Hu, Dakakni, Von Garrel, Mayer,
Pack, 2023 [53] Safa, 2023 [54]
2023 [21] 2023 [51]

Brainstorming A A A

Outlining A

Writing technique A A A
Language A

Translation A

Style A

Creating drafts A

Revising drafts

Feedback

> >

Evaluation

Answering questions A A
A

Clarifying concepts
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OkoH4yaHue Tabi.

Gen-Al use Barrett, Chan, Hu, Dakakni, Von Garrel, Mayer,
Pack, 2023 [53] Safa, 2023 [54]
2023 [21] 2023 [51]

Research aid A A

Data analysis/coding A A
Multimedia creation/ A A

design

Administrative tasks A

Solving problems A

Source: compiled by Anna E. Korchak, Yevgeny D. Patarakin, Jamie Costley.

There are also papers related to Gen-Al use by students that do not describe
its particular applications. For instance, [55] discovered that students who
mastered prompt engineering could enhance their learning by generating more
accurate and valuable responses from Al systems. Similarly, [56] observed that
students’ confidence in using Gen-Al grew with increased experience,
encompassing ethical considerations as well.

Gen-Al perception (n=10)

Positive

Students generally hold positive attitudes towards Gen-Al, appreciating its
ability to ease university transition anxieties [57; 58], enhance language, style,
and writing techniques [51], and provide unique insights and personalised real-
time feedback [53; 59; 60]. It is valued for its assistance in understanding
fundamental concepts and performing routine tasks, thus freeing up time for
higher-level activities [59; 61]. Its 24/7 availability and the provision of virtual
learning environments also stand out as beneficial features [59—61].

Negative

Despite these positives, students sometimes find it difficult to initiate
conversations with Al, and technical issues can lead to mixed feelings [57]. There
is a noted distrust of Gen-Al, particularly regarding its capability in assessments
and the need for human oversight in grading processes [51]. Concerns about
Gen-Al’s lack of emotional intelligence, empathy, and in-depth subject
understanding further contribute to negative perceptions [53; 62]. Moreover,
students feel that Gen-Al cannot replace personal interactions with educators
[61;63].

What affects perception

Factors influencing these perceptions include user-friendliness of Gen-Al,
its social impact, perceived benefits, behavioural and cognitive effects, and
minimal perceived risks [58]. The quality of Gen-Al’s output and social influence
significantly impact its acceptance [64]. As students become more familiar with
Gen-Al, their usage tends to increase, and their perception of Gen-Al shifts
from viewing it as a “cheating tool” to recognizing it as a valuable, albeit
supervised, educational resource [51; 63].
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Research question 2. What outcomes are reported from students’ use of Gen-AI?

Impact of using Gen-AIl (n=9)

Positive impact of using Gen-Al

The positive effects of using Gen-Al, as identified in the analysed papers, are
categorised into three main areas: academic performance and cognitive
development, skills development and professional preparation, and self-directed
learning. A detailed breakdown of the outcomes for each category follows. In the
realm of academic performance and cognitive development, outcomes include
increased motivation [65] and enhanced academic experiences [52]. Studies also
highlight a rise in cognitive achievement [66] and academic performance [62] as
a result of using Gen-Al. Additionally, there are significant improvements in the
use of cognitive and metacognitive learning strategies [65], along with enhanced
comprehension and creativity [52]. The outcomes related to skill development
include improved problem-solving abilities, which prepare students for
professional roles [67]. Furthermore, critical thinking is enhanced when
students are tasked with critically evaluating Gen-Al-produced content [55].
Additionally, using Gen-Al has shown potential in enhancing language skills
[45]. In terms of self-directed learning, Gen-Al is reported to facilitate task
completion [54], boost self-confidence [45], and assist in managing behaviour
during self-study [68].

Negative impact of using Gen-Al

While Gen-Al offers numerous benefits, it also presents several challenges.
According to [45], reliance on Gen-Al can lead to an over-reliance that may
diminish students’ critical and problem-solving skills, posing significant risks to
academic integrity. Additionally, [68] highlight that Gen-Al may not effectively
maintain student motivation or increase their drive to learn, limiting its efficacy
as a comprehensive educational tool.

Research question 3. What is the role of Gen-Al in collaboration aspects of the
study process?

Although the collaborative aspects of Gen-Al are seldom investigated
independently, they frequently intersect with various research domains. This
intersection explains why the number of papers categorised under this code
exceeds those under other codes — collaboration is present across many subjects
in this study.

Skills required for collaboration with Gen-Al (n=4)

Collaboration competencies are categorised as a crucial component of the
Gen-Al capabilities within higher education institutes [69]. Critical aspects
necessary for successful Gen-Al-student collaboration include “learner
identity”, “learner activeness”, and “learner position” [56]. Effective
collaboration with Gen-Al also requires a high level of Al literacy, prompt
engineering, and critical thinking skills to navigate challenges like Al bias and
misinformation [55]. Features like logical argumentation, explainability, and
scientific rigour essential when utilising Gen-Al tools [54].
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Role of Gen-Al in collaboration (n=5)

Some students view Gen-Al as a ‘top student’, providing tutor-like support,
as noted by [53]. Meanwhile, its capabilities in offering feedback and supporting
various dimensions of self-regulated learning — cognitive, metacognitive, and
behavioural — lead others to see it as a learning partner [68; 70]. Additionally,
Gen-Al serves as an ‘agent-to-support’ in experiential learning, enhancing the
collaborative design of learning experiences between students and educators
[71]. However, [64] emphasises that Gen-Al cannot replicate the nuanced role
of educators in managing complex learning processes and interpersonal
interactions.

Gen-Al as collaboration facilitator (n=13)

Gen-Al enhances learning by promoting a collaborative approach in
education, stimulating communication and engagement among students [57;
61]. This is facilitated by Gen-Al’s ability to mimic human-like interactions
[44]. Additionally, it offers varied perspectives and insights, thereby fostering
creativity and interdisciplinary connectionsin group activities [53]. Al-supported
platforms such as intelligent tutoring systems and adaptive learning environments
not only identify individual weaknesses but also customise group exercises to
improve collective learning outcomes [59]. Al-driven systems are crucial in
processing complex data streams in real-time, enhancing collaborative learning
through more personalised and inclusive educational experiences [60; 69]. Gen-
Al tools and applications like ChatGPT facilitate dynamic environments ideal
for collaborative tasks such as decision-making and peer feedback [55; 71].
However, concerns remain regarding Gen-Al’s impact on collaboration. For
instance, there is a risk that Gen-Al could reduce the role of peer learning and
direct human interactions [53; 70]. Additionally, there are concerns about
students potentially misusing Gen-Al tools such as Chat GPT to generate content
for group assignments, which could circumvent the intended collaborative
learning process [72].

Alternative perspectives on Gen-Al and collaboration (n=2)

The research by [73] advocates for the use of non-Al bots, which are
collaboratively programmed by educators to support specific educational
functions without mimicking human intelligence. Additionally, a study by [12]
measures ‘cooperativity’ — a component of computational thinking skills — and
found that the use of ChatGPT significantly improved cooperativity scores. This
suggests that while ChatGPT primarily aids individual problem-solving, it can
also enhance collaborative skills by helping students effectively deconstruct and
communicate programming challenges.

Codes not related to research questions directly

How Gen-Al is implemented (n=2)

The literature highlights two crucial considerations for implementing Gen-
Al tools: students’ learning needs and the overall context. [58] identify context
factors such as the user’s country, age, type of university, and recent academic
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achievements. Concurrently, [73] emphasise the importance of community
feedback, including that of students, in the deployment of Gen-Al tools like an
Onboarding Bot that assesses student knowledge before courses, a Tutorial Bot
that aids in tutorial preparation, a Grouping Bot that helps form student groups,
and a Collaboration Bot that facilitates group discussions.

How Gen-Al performs in assignments (n=5)

ChatGPT generally performs well in generic tasks and subjects, yet struggles
with more specific ones. [74] observed that ChatGPT’s performance across
various courses often matches that of students, but its use is hard to detect due to
tools frequently misclassifying human-written responses as Al-generated, along
with the ease of modifying Al-generated text to evade detection. Specifically,
[70] noted that in business administration undergraduate courses, instructors
rated ChatGPT’s responses as high-quality, often equalling or surpassing the top
student scores in clarity, coherence, and critical engagement, without any
plagiarism issues. Conversely, [75] reported that while ChatGPT effectively
identified concepts in general chemistry exam questions, it fell below the class
average in problem-solving success. It performed better in questions requiring
general knowledge compared to those demanding specific skills. [71] found that
Gen-Al tools, particularly ChatGPT 3.5, aligned effectively with scholarly
literature when addressing complex educational concepts, offering dynamic
scenarios that personalised learning and linked to real-world applications.
However, [76] highlighted that in medical radiation science, ChatGPT’s
performance in undergraduate course exams was generally below average,
struggling significantly with specific subjects, although it fared better in
foundation courses.

The incorporation of Gen-Al within higher education settings has
demonstrated transformative outcomes, enhancing both pedagogical methods
and student learning achievements. This systematic review compiles and analyses
data from various studies, focusing on Gen-Al’s impact in enriching educational
experiences, particularly from the standpoint of university students. We explored
Gen-Al’s use in activities such as writing, coding, and problem-solving. The
application of Gen-Al ranges from basic support, like grammar correction, to
advanced cognitive functions, including algorithm development and the creation
of original content. Findings highlight the multifaceted role of Gen-Al as both a
facilitator and a transformative force in higher education, illustrating its ability
to foster more personalised, engaging, and efficient learning environments.

The use of Gen-Al, as discussed by [19] and [20], often complements
traditional learning methods by providing students with instant feedback and
access to information, thereby supporting self-regulated learning and cognitive
development. This integration of Gen-Al in educational settings aligns with
findings from [12], who reported improved cooperativity skills among students,
suggesting that Gen-Al can significantly enhance collaborative skills essential
for the modern educational landscape. Despite the potential for Gen-Al to
diminish peer-to-peer interaction, as noted by [53] and [70], the technology also
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offers new avenues for collaboration. The ability of Gen-Al to simulate human-
like interactions and provide diverse perspectives fosters an environment where
collaborative tasks can thrive, enhancing the design of learning experiences and
facilitating more effective group work. This is particularly relevant in settings
where interdisciplinary approaches are valued, and where the synthesis of various
information streams can enhance learning outcomes.

Conclusion. The variance in how Al is used among students — depending on
their competence levels — highlights an essential consideration for educators: Al
can potentially widen the gap between more and less competent learners. More
competent students tend to use Al to augment their capabilities, whereas less
competent learners may rely heavily on Al, risking inadequate engagement with
learning materials. This observation calls for a pedagogical balance where Al
supports learning without diminishing the educational rigour necessary for
critical thinking and problem-solving skills. A significant concern arising from
this review relates to the challenges Al poses to academic integrity and skill
development. As Al tools become more capable, especially in generating
sophisticated texts and solutions, educational institutions face the dual challenge
of leveraging these tools for learning while ensuring they do not facilitate
academic dishonesty or hinder skill acquisition. This issue is particularly
pertinent in writing tasks, where the line between assistance and cheating can
become blurred.

While this review provides a comprehensive overview of the current state of
Al use in higher education, the fast-evolving nature of Al technologies means
that continuous updates to this body of research are necessary. Additionally, the
review is limited to articles from Q1 and Q2 journals, which may omit valuable
insights from lower-tier publications or grey literature such as conference
proceedings, pre-prints and similar. Future research may explore the longitudinal
impacts of Al on student learning outcomes and skill development. Studies could
investigate how different disciplines adapt Al tools to their specific needs and the
long-term effects on students’ academic and professional trajectories.
Furthermore, qualitative studies focusing on students’ perceptions and
experiences with Al could provide deeper insights into the contextual factors
influencing Al adoption in higher education.
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AnHoranus. [locmanoska npobaemsi. B cTaTbe pacCMOTPEHBI TEOPETUUECKUE ACTTEKThI
CO3JaHUs METOIUUYECKOM Oa3bl IJIsI TIPEMOoJaBaHNs BhICIIECH MaTeMaTUKU ¢ TPUMEHEHUEM
KOMIIbIOTepHOI cucTeMbl Maple cTyneHTaM TeXHUYECKMX By30B. MaTemMaTuuecKuit hyHK-
LOHAJI, KOTOPBIM 00JIajaeT yKa3aHHasl CUCTeMa, IMO3BOJISIET pacIIUPUTh BO3MOXHOCTHU
MIPUMEHSIEMOTO ITPOTPAMMHOI0 00eCIIeUeHUST 1 3a CYET 0COO0I HATJISIIHOCTU MTOBBICUTh
3 PeKTUBHOCTh YCBOeHUsT MaTtepuasia. OyeHb 4acTo B paMKaxX MaTeMaTU4YeCKOM Ioj-
TOTOBKM MCIIOJIb3YIOTCSI pa3/IMYHbIe CPEACTBA MOBbIIEHUS 3(POEKTUBHOCTA OOYYEHMS,
OIHAKO B IEJarormuyeckoil MpakTUKe KOMITBIOTEPHBIC CUCTEMBI IIPUMEHSIOTCS KpaitHe
penko. Memodoaoeus. B xone viccienoBaHus IIpoBeaeHa OlieHKa pe3yJIbTaTOB 00pa3oBa-
TEJILHOI'O Ipoliecca B TEXHUUECKOM By3e, Iiie MperojaBaHre BbICIIE MaTeMaTUKU OCY-
IIECTBJISIETCS C UCITOJIb30BaHMEM KOMITbIOTEpHOI cucTeMbl Maple. Pe3yasmamei. Ilpumep
peanu3aluy OMUChIBAEMBIX B CTaThe IMOAXOAOB IMOKAa3ajl, YTO MPUMEHEHUE Pa3TUYHBIX
KOMITOHEHT KOMIBIOTEPHO# crucTeMbl Maple npuBjieKaeT BHUMaHME OMBITHBIX ITperoaa-
BaTelieil, KOTOPbIe MHTEPECYIOTCS BO3MOXKHOCTSIMU WCIOJB30BAHUS 3TOM CUCTEMBI ISt
yAy4lIeHus TIpolecca o0ydyeHus B paMKaxX OCYIIECTBICHUS 00pa30BaTeIbHbIX IIPOTrpaMM
U pelIeHMsT TIPaKTUISCKMX 3aJ1a4 ITPOMU3BOICTBEHHO-TEXHUYECKOrO XapakTepa. JT0O CBU-
JETEIBCTBYET O PALMOHAIBLHOCTH M YMECTHOCTU UCIIOIb30BAHMSI KOMITBIOTEPHOM IpO-
rpamMMbl Maple B TeXHUUYECKMX By3aX pa3IMUHbIX MPOGUICH 1Tl TTOBBILIEHUS Pe3ybra-
TUBHOCTU MaTeMaThuyeckoro obpa3oBaHus. 3akarwuenue. TIpoBeleHHOE UCCIEIOBaAaHUE
MO3BOJIMJIO BBIPAOOTATh MYTU ONTUMAJIBHOTO MCITOIL30BaHMSI IporpaMMmbl Maple miis
YCBOEHMSI OCHOBHBIX TEM U pa3feioB YYEOHOTo Kypca BhICIIECH MaTeMaTUKU CTyIeHTaMU
MHXEHEPHO-TEXHUUEeCKMX BY30B. [IprMeHeHUe KOMIIbIOTepHOU MporpamMMmbl Maple u
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Theoretical aspects of the method of teaching higher
mathematics using the computer program Maple for students
of technical universities

Amon A. Rakhimov

Polytechnic Institute of Tajik Technical University named after academician M.S. Osimi,
Khujand, Republic of Tajikistan
PJamon_rahimov@mail.ru

Abstract. Problem statement. The article discusses theoretical aspects of building a
methodological system for teaching higher mathematics using the Maple computer system
for students of technical universities. The mathematical functionality possessed by this
system makes it possible to expand the capabilities of the software used and, due to special
clarity, increase the efficiency of learning the material. Very often, various means of
improving the effectiveness of teaching are used in the framework of mathematical training,
but computer systems are rarely applied in pedagogical practice. Methodology. In the course
of the study, evaluation of the results of educational process in a technical university, where
higher mathematics is taught using the Maple computer system, was carried out. Results.
Experience of implementing the approaches described in the article has shown that the use
of various components of the Maple computer system attracts attention of skilled teachers
who are interested in possibilities of using this system to improve the learning process within
the framework of educational programs and solving practical problems of an industrial and
technical nature. This indicates the rationality and appropriateness of using the Maple
computer program in technical universities of various profiles to improve the effectiveness of
mathematical education. Conclusion. The conducted research allowed us to develop ways to
optimally use the Maple program for mastering the main topics and sections of the higher
mathematics course by students of engineering and technical universities. The
implementation of the Maple computer program and computer modeling had a beneficial
effect on the quality of education and the level of knowledge of students — future engineers,
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which in general had a positive impact on the effectiveness of their education for several
years.

Keywords: teaching efficiency, methodology, higher mathematics, computer modeling,
Maple computer system, technical university
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ITocranoBka npoo6sembl. COBpeMeHHOE HaydYHOE COOOILIECTBO BCe OOJIbIIE
MPU3HAET BaXXHOCTh MaTEeMaTUKU B PEIICHUM ITUPOKOIO CHEKTpa MpoOIeM.
BypHoe pa3BuTie KOMIBIOTEPHOI TEXHUKM UTPaeT KIJIIOUYEBYIO POJIb B (POPMU-
pOBaHMHU TAKOT'O OTHOLIEHUS K MaTeMaTHKe, IIPEIOCTaBIIsIsI Bce Oojiee HOBBIE 1
IIMPOKME BO3MOXKHOCTH IS TIPUMEHEHUST MaTeMaTU4YeCKOro arapaTa B pas-
JIMYHBIX 00JIACTSIX HAYKU U TEXHUKMU.

Penrenne npukitagHpIX 3a1a4 U3 MHOTHX 00JIaCTEi IeSITEILHOCTH YeJI0BE-
Ka CBOIMTCS K pellleHUIO 3a1a4 B MaTeMaTndeckoit popme. COOTBETCTBYIOLIE
orepalyy BKJIIOYAIOT B ce0s OMMCaHME 3aJadyd Ha MaTeMaTU4eCKOM SI3bIKE,
YTO TpeOyeT 4eTKOTro MOHMMAaHUS CYTHU TIPOOJIEeMBI M1 OCOOBIX MaTeMaTUUYECKUX
3HaHMIA. 3a CUeT 3TOro B IIPOLIeCce UCCIIeIOBAHMI 1 pellIeHNs] HaydHO-TeXHM -
YeCKMX 3aJ1a4 MaTeMaThKa UTpaeT KIIOUEeBYIO POJib.

CoBpeMeHHbIC BBIUMCIUTEIbHBIE METOIbI YaCTO IIPUHOCST YAUBUTEIbHBIC
pe3ysbraThl. To, YTO KOrma-To Ka3ajaoch Ype3MepPHO TPYIOEMKUM ITPU PYYHOM
BBIYMCJICHUH, TETIEPb CTAHOBUTCS BITOJIHE OCYIIIECTBMMBIM OJ1arogaps UCIIOJIb-
30BaHMIO KOMIBIOTEPHOM TeXHUKM. Ha mepBrIii TJ1aH BEICTYNAIOT METOABI, KO-
TOpBIC JIETKO peaan3yeMbl Ha KOMITbIoTepe. B CBsI3M ¢ 3TUM 1719 00ecnieueHUs
3¢pGEKTUBHOCTA M TOYHOCTH BBIYMCIICHUH 11eJIeCO00pa3HO MCIOIb30BaTh Me-
TOIBI, YIOOHBIE IJISI KOMITBIOTEPHOTI'O MOJETUPOBAHMS.

[TpuMeHeHMEe BBIYUCIUTEIBHBIX CPEACTB 00pabOTKM yueOHOIro MaTepuaia
JUISI U3YY4EeHUST BO3MOXKHOCTE MaTeMaTUYeCKMX METOIOB B paMKax y4eOHOro
poliecca TEXHUYECKMX BY30B B HACTOSIIEEe BpeMsI CUMTAECTCS Iiejiecooopas-
HBIM, TTIOCKOJIBKY CBOAUTCS K PEILICHUIO MPUKIAAHBIX 3a1a4 B MHXXEHEPHOM
MpakTUKe.

3a mmociiegHue IBa JeCATUIICTHS TTOSIBUIIOCH M aKTUBHO Pa3BUBAETCSI HOBOE
(byHmamMeHTaJIbHOE HaydHOE HallpaBJIeHNe — KOMITbIOTepHast MaremaTuka [1].
DT0 HalpaBJieHHUE TTOSIBWIOCH B CBSI3U C MHTErpaliyeil Hayk, TO eCTh ¢ Iiepece-
YeHMEeM KJIaCCUUYEeCKOW MaTeMaTUKW M MHPOPMAlMOHHBIX TexHoJyioruii. 1o
mHeHu1o JI.K. ActadbseBoit u JI.[l. EMenuHoi1, B 00pa3oBaTeIbHbIX LIEISIX CU-
CTEeMBbI KOMITBIOTEPHOI MaTeMaTUKH IUPOKO MPUMEHSIOTCS B HAyKe U TEXHU-
Ke. 3aMeTHO BO3pacTaeT MHTEPeC K aHAIMTUIECKUM (aJIreOpandyecKM U CUM-
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BOJIbHBIM)  BBIUMCJIEHMSIM, oOOjagaloliuM 0oJiee IIMPOKMM  CIIEKTPOM
MPUMEHEHMUsI, YeM YMCJIECHHbIE MeToabl. Ha3BaHHBIMU aBTOpaMu paccCMOTpe-
HBI TaK1e€ KOMITbLIOTEpHbIE ITporpaMMbl, Kak Maple u Mathematica, KoTopbie
OTHOCSITCS K 00JIaCTU KOMIIBbIOTEpHOM anreopsl [2, c. 21].

B uccinenoBaHMsIX pa3IMYHBIX aBTOPOB YAEJI€HO BHMMaHME pa3HOOOpa3-
HbIM acleKTaM MperojaBaHus BbICIIEH MaTeMaTUKN C MCIOJb30BAHUEM CO-
BpPEMEHHBIX KOMITbIOTepHbIX TexHoJjoruit. JI.K. ActapneBa u M.JI. EMenuna
OIMMCBIBAIOT MHHOBAILMOHHBIE METOABI IMpPEINoJaBaHUs MaTeMaTuKu [2], a
K.b. Dpraiies uccaeayet myTu ONTUMU3ALUY TTOJXOI0B K 00yYEHUIO MaTeMa-
TUKE C UCTIOJb30BaHNEM MH(MOPMALIMOHHBIX TeXHOI0ruiA [1]. B cBOeit padore
P.C.-A. TanaeB aHamu3upyeT MperuMylliecTBa COBpeMEHHBIX METOIOB ITpernoa-
BaHUSI MAaTEMATUKU B TEXHUUYECKUX By3ax [3].

B pamkax pa3BuTusi noaxoaoB K 0Oy4eHMIO BhiCleit MaTeMaThke A.A. Yma-
poB, ®. IxxanunoB u A.A. PaxumoB [4] oOpalaioT BHUMaHUE Ha 3(PPeKTUB-
HOCTbh KOMITBIOTEPHOI'O MOJICJIMPOBAHUS B OOyYEHUU CTYIEHTOB TEXHUYECKUX
crneuuaabHocTeil. B ux paboTax onuchbiBaeTCs METOAMKA UCIIOJb30BAaHUSI Ma-
TEeMaTUYECKOTO TaKeTa KOMIMbIOTepHOU cucteMbl Maple 17 mpu oOydyeHUuU
teme «[IpousBongHas u ee mpuMeHeHue» [5]. [1o HalleMy MHEHUIO, BHEIpEHUE
B 00y4YeHUEe CTyIEeHTOB OOJIbILIMHCTBA MH(MOPMALIMOHHBIX TEXHOJIOTUI, B TOM
qylrclie U KOMIBIOTEPHOUM cucTteMbl Maple, mpegocTaBiisieT MpenoaaBaTeisiM
JOTOJTHUTEJIbHBIE CPEICTBA, KOTOPbIe (POPMUPYIOT Y CTYAEHTOB TEXHUYECKUX
BY30B HEOOXOIMMYIO TBOPUYECKYIO CAMOCTOSITEJIbHOCTD B YCJIOBUSX KPEIUTHOM
TEXHOJIOTMU 00ydeHus [6].

ITprMeHeHre KOMITbIOTEpHOI MaTeMaTUKKU B paMKax peaju3aliuii COBpe-
MEHHOI'0 MaTeMaTUYeCKOro 00pa3oBaHUS SIBJISIETCS BaXXHbIM HaIlpaBJICHUEM
pa3BUTHS CUCTeM OOy4YyeHHS BBICILIE MaTeMaTuKe, BKJII0Yasi COOTBETCTBYIO-
LIYI0 MOATOTOBKY CTYI€HTOB B TEXHMUYECKHUX By3ax. HeciydyaitHO Mcroib30Ba-
HUe mporpaMMmHoro npoaykra Maple 18 ctaHoBUTCS Bce Oosiee aKTyaJlbHBIM
MpHY MIPOBEACHNUM YYEOHBIX 3aHITUI B YCIOBUSX paclIMpstomeics nHpopma-
TU3ALUMN.

B pa6ore I0.b. MenbHUKOBa paccMaTpuBalOTCs BOIIPOCHI HEOOXOIMMOTIO
IUIS1 IPUMEHEHUS KOMIbIOTEPHOM TEXHUKW MaTeMaTU4YEeCKOro MOJEIMpOoBa-
HUsI, BKJIIOYAs aHalW3 CTPYKTYpbl U ajreOpy Mojeseil, a TakxKe METOAUKY
00y4eHHUsI MOCTPOSHUIO MaTemMaTuueckux mojaeneii [7]. B cBolo odepenb, uc-
ciaengoBaHue B.I1. [IpsIKOHOBa MOCBSIIIEHO KOMITBIOTEPHON MaTeMaTUKE KakK
TEOPETUUECKOMY HAIIPABJIECHUIO B ACTIEKTE €T0 MOCJIEeAYIOIIEro MPaKTUIECKOIO
npuMeHeHus [8].

B pamMkax Hacrogieil ctaTbi HEOOXOIMMO OIKMCATh M caMy IpPOrpamMMmy
Maple. Ona npencrasisieT CO00M KOMITbIOTEPHYIO MAaTEMATUUYECKYIO CUCTEMY,
MpeaHa3HAaYeHHYIO JIJIS1 OMBITHBIX MOJIb30BaTeNei. PaHee aTa mporpamMmma Oblia
M3BECTHA KaK CUCTEMa KOMITLIOTEPHOI airedphbl, YTO MOAYEPKMUBAJIO 3HAYM -
MOCTb CUMBOJIbHBIX BBIUMCJIEHUIA M TTpeoOpa30BaHMIi, KOTOpbIE OHA aBTOMa-
TU3UPYET U BusyanusupyeT. OJHAKO TaKoe OIpeleseHre OrpaHUYuBaeT 00-
JacTh ee mpuMeHeHus. @akTnyecku, Maple criocooHa ObICTPO M 3P HEKTUBHO
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MMPOBOAUTH HE TOJIBLKO CUMBOJIbHBIE, HO U YUCJIEHHBIE PacyeThl, a TAaKXKe 00.1a-
JaeT JOCTaTOYHO KaYeCTBEHHBIMU CPEACTBAMU BU3yaJIM3allMM U MOATOTOBKU
9JIEKTPOHHBIX JOKYMEHTOB.

B cBoeii nyonukanyu B.I1. [IbIKOHOB OMMCHIBAE€T OOCTOSITEILCTBA MOSIBJIE-
HUSI CUCTEMbI KOMIIbIOTepHOU anredpnl Maple [9]. OHa Obu1a pa3padboTaHa yde-
HeiMu K. Tennom u I Tons B 1980 1. B ynuBepcutere Waterloo (Kanana, mrat
OHTtapuo). X KOJIeKTUB COBMECTHO ¢ COTpyAHMKaMU BrIcieil TexHu4YecKoi
LLIKOJIbI 3aHUMAJICSI peain3aleil 1 MaTeMaTU4eCcKoil MpopabOTKOM CO3IaHHOTO
npoaykra. C 3Toro MOMeHTa KOMITbIOTepHasi Iporpamma Maple crana npuodpe-
TaTh U3BECTHOCTD B MPOECCHOHAIBHOI MaTeMaTUUeCKOM cpejie.

IIpu aTOM 10 CUX TIOp cywecmaenHoil npobaemoll SIBISIETCS OIpeneieHue
3HAUYMMBIX TEOPETUYECKUX U MPAKTUUYECKUX aCMIEKTOB 00YyYeHUsI MaTeMaTUKe
CTYIEHTOB TEXHUYECKUX HAIpaBJIeHMIi MOATOTOBKM B By3aX C UCITOJb30BaHU-
€M KOMIIbIOTepHOM cucTteMbl Maple. BaxkHo MccienoBaTh METOALI OOYYEHUSI,
MPU KOTOPBIX MPMMEHEHUE ITON CUCTEMbl MOXET Ha MPaKTUKE MPUBECTU K
MOBBILLIEHUIO 3¢ (HEKTUBHOCTU MOATOTOBKU OYAYIIMX UHKEHEPOB.

Metonoaorusa. MccinegoBaHue onmupajoch Ha HCIIOJIb30BAHUE CUCTEMBI
Maple B kauecTBe 00beKTa U cpencTBa ooydyeHus. B.I1. JIbsIKOHOB TakKe cum-
TaeT, YTo Maple sBisieTcsl OTHUM U3 caMbIX 3((HEKTUBHBIX KOMIBIOTEPHBIX
CpeAcTB, O0eCIeYMBaOIINX MHOTOACIEKTHYIO MOAAEPKKY CYIIECTBYIOIIMX
KypcoB 00y4yeHust MaTeMaTuke. [IperMyliecTBOM 3Toi CUCTEMBI SIBJISIETCS (-
(pexTUBHAs1 00pabOTKa KaK MPOCTHIX, TaK M CIOXKHBIX BblUMCIeHUId. Maple —
MONyJisipHasi KOMIIBIOTepHAasi TporpaMMa, KoTopasi IpuMeHSIeTCsT TIpU MOJro-
TOBKeE CTyJIeHTOB B 0osiee yeM 300 BenyLMX yHUBepcuTeTax Mupa. YucjieHHOCTh
MOJIb30BaTe/Ieii, 3aperUCTPUPOBAHHBIX JJISI PAOOTHI C 3TUM MPOAYKTOM, Mpe-
B30111JIa OIMH MUJJIMOH 4YesioBeK. ClieayeT MpMHUMaTh BO BHUMAHUE, UTO SIAPO
cucteMbl Maple BKJ1touaeTcsi BO MHOTUE APYTUE MOMYJISIPHbIE MATEMaTUUECKUE
cucteMbl, Takue Kak MatLab u MathCad, koTopble 6a3upyroTcst Ha 00padoTKe
CUMBOJIbHBIX BbIUMCEHUI [9, c. 27].

ITporpamma Maple 3aHMMaeT BeAyllMe MO3ULIMU CPEAU YHUBEPCATbHBIX
CHUCTEM CHMMBOJIbHBIX BBIUMCIEHUI O1arogapsi CBoeMy MHTYUTUBHO MOHSITHO-
My MHTepdeiicy, MporpaMMHUpOBaH1IO, OPUEHTUPOBAHHOMY Ha MaTeMaTUye-
CKYI0 JIOTMKY, Y BbIAAIOIIUMCS rpadpruecKuM Bo3MOKHOCTIM. OHa IpeaocTaB-
JISIET TI0JIb30BaTE/ISIM CpeAy JJIsl IPOBEACHUSI MaTeMaTUYECKUX UCCIeIOBaHUIA
Ha pa3HbIX YPOBHSIX CJIIOKHOCTH, MO3BOJISIS TIPUBJIEKATh Pa3IMYHbIC METOMbI
pelleHusI 3a1a4 U aHAJIM3MPOBaTh YaCTHBIE cIydau. B pe3yibraTte oHa MOIb3y-
eTCs1 OOJIBIIION MOMYJISIPHOCTBIO B HayyHoU cpeae' [10—12].

C nomMoubto mporpaMmMbl Maple MOXXHO ITPOBOAUTHL Pa3HOOOPa3HbIE MaTe-
MaTU4YeCcKUue, CTaTUCTUYECKUE U MeXaHMUYeCKMe pacueThl, a TakKXKe paboTaTh C
KOMITJIEKCHBIMM YyMcIaMu. BO3MOXKXHOCTHY U MepCIIeKTUBbI IPUMEHEHUSI 3TOr0
KOMITBIOTEPHOI'O CPEACTBA 1OCTAaTOYHO IIMPOKU. B ero apceHase npeacrapie-

' Henamvee FO.I. MatemaTnueckoe M KOMITBIOTEPHOE MOJeIMpOBaHUe DyHIAMEHTAb-
HBIX OOBEKTOB U SIBJICHUI B CCTeMe KOMITbIOTepHOU MaTeMaTuku Maple: JIeKIIMY 15T TITKOJTbI
o MateMaTuiyeckomy moaeaupoBanuto. Kazann: Kazanckuii ynusepcuret, 2014. 298 c.
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HBI IPOU3BEACHME UMCE U BBIYUCICHUE CYMM KOHEYHBIX 1 06CKOHEUHBIX 3Ha-
yeHuit. [IporpamMa gaeT BO3MOXHOCTh HAXOAUTh MPeAebl, IPOU3BOAHbBIC U
UHTerpajbl GpyHKIIMKA OT OMHOI U HECKOJILKUX ITePEeMEHHbBIX, ONIPeAesITh KOp-
HU ajreOpanvyecKuX ypaBHEHU, peliaTh CUCTEMbl HepaBeHCTB. OHa M03BOJISI -
eT 3(p(PpeKTUBHO pelIaTh JMHEWHbIE U HeJIMHEHbIE alre0pandyecKre ypaBHe-
HUSI, AQHAIMTUYECKU U YMCIEHHO HaXOAUTh KOPHU ArbdepeHIIMaIbHbIX
YpaBHEHUI U UX CUCTEM, a TaKXKe pe3yIbTaTUBHO pelllaTh YpaBHEHUS C 4acT-
HBIMU ITPOU3BOJHBIMU.

B Hayunsix nyonukanusx ILA. CynranoBoii, FO.C. PycnaeBoii u C.B. Ka-
O1Ha rokKa3aHa JOCTYITHOCTb CIIelIMaIbHbIX TAKETOB, IPOLIEIYP ISl pELIeHUS
3a1a4 JUHEMHOU aireopbl, aHAAUTUYECKOM F€OMETPUM, BEKTOPHOI aireophl,
TEH30PHOM anredpbl, KOMOMHATOPUKU, TUCKPETHOM MaTeMAaTUKKX, TEOPUU UM -
ceJl, TEOPUM BEPOSITHOCTEN, MaTEMAaTUYECKOM cTaTUCTUKU. OTIMChIBaeMast CH-
cTeMa MpeaoCTaBJIsIeT BO3MOXKXHOCTH ISl peain3au 3(p(PeKTUBHBIX METOI0B
BBIUMCJICHUI, MHTEPIIOISILMN U SKCTPANOIIUNN (PYHKUMIA, pelleHus 3aaaq
ONTUMM3ALMK, (DMHAHCOBOW MaTeMaTUKM, MHTerpupoBaHusl ¢GyHKIUil. Ee
MOXKHO 3aJIeiiCTBOBAaTh IPU MOATOTOBKE CTYJIEHTOB B paMKaX BblIlI€yKa3aHHbBIX
1 MHOTUX JPYTUX pa3esioB Kypca MaTeMaTudeckoro aHanusa [13].

KomnerlotepHas mporpamma Maple 18, BeicTymnaroiiass B KaueCTBe Cpejl-
CTBa B paMKax MpPOBEICHUS OMUChIBAEMOT0 UCCAEI0BAHMUS, TIPEICTABIISIET CO-
001 MHTErpUpPOBAHHYIO CHUCTEMY, OOBbEAUHSIONIYI0O B cebe pa3zHOooOpa3HbIe
MoJacucTeMbl M (DYHKIIMM, KaK IMOKa3aHO Ha puc. 1.

MomHbii 361K IPOrpaMMHPOBAHUSL
L A powerful programming language

PeﬂaKTOp JUISL IIOATOTOBKHU U PEAAaKTUPOBAHUS JOKYMEHTOB
An editor for preparing and editing documents

CoBpeMeHHBI! MHOTOOKOHHBIH [10JIb30BaTENBCKUN HHTEPhENC ¢
BO3MOXXHOCTBIO PaGOThI B IHAIOTOBOM PEKHUME

Modern multi-window user interface with the ability to work in an
interactive mode

MorHas cripaBo4YHas CHCTEMa, COZepIKallasi ThICAIH IPUMEPOB
A powerful reference system with many thousands of examples

SIApo aIropuTMOB M IpaBHiI NPe0dpa3oBaHysa MAaTEMATHYECKHX BBIPAXKEHUN
The core of algorithms and rules for converting mathematical expressions

UnciieHHbIH W CHMBOJIBHBIH IIPOrPAMMHbIE IPOLECCOPEI
Numerical and symbolic software processors

bubnuoTekn BCTPOSHHBIX H JONOIHUTEIbHBIX QYHKIHH
Libraries of built-in and additional functions

Puc. 1. KOMNOHEHTbI KOMMNbIOTEPHOM Nporpammbl Maple
UcToyHuk: co3paHo A.A. PaxnmoBbiM.
Figure 1. Sections of the Maple software package
Source: created by Amon A. Rakhimov.
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HMmeroTcs paznuuHbie Bepcun cucteMbl Maple. OnHol M3 HUX SBIISIETCS
Maple 18, 6iarogapsi KOTOpoii MOSIBUIACh BO3MOXHOCTb pa00TaTh ¢ MHOTUMMU
KOMITBIOTEpHBIMM TTaKeTaMU, B ToM umnciie — Finance, Linear Algebra, Statistic
and Probability, Optimization, Programming, Connectivity, Curve Fitting, Dif-
ferential Equations, Discrete Mathematics 1 MHOTUMU ApyTUMU. «OCHOBHBIM
JOCTUKEHMEM TIporpaMmmbl Maple 18 u ee mpenMyI1ecTBOM SIBISIETCS yCKOPEH -
HO€ BBIYMCJIEHHUE ¢ OOJbIIMMU MaTpULIAMU, YMCJIaMU, a TaKXkKe TOCTYITHOCTD
aJIrOpUTMOB MaTpuuHbIX BbluuciaeHuit rpynmn NAG (Numbering Algoritms
Group)» [9, c. 28].

Ha Ham B3rjsin, B pamMkax 00y4eHUsl CTYI€HTOB TEXHUUECKHUX CIelalb-
HOCTel (B IEpBYIO ouepeib, CBSI3aHHBIX C UH(POPMALIMOHHBIMU TEXHOJIOTUSIMU
U BbICILIEl MaTeMaTUuKOi), IpUMEHEHEe KOMIbIOTepHOU cucteMbl Maple 18
MOXET TTO3BOJIUTh O0ECMeuYuTh 00Jiee BBICOKYIO 3(P(PEKTUBHOCTb OCBOCHUS
yueOHOro Marepuaja OOJIbIIMHCTBA MaTeMaTU4YeCKUX AucuuIivi. K mpume-
Py, 1Sl OyAYIIUX IPOTPAMMUCTOB aKTyaIbHbIM 1 CBOEBPEMEHHbBIM CTAHET 13-
yuyeHMEe BBICIIEH MaTeMaTMKM Ha OCHOBE MPUMEHEHUs] HOBEUIINX KOMIIbIO-
TepHbBIX cucTeM. [lapaniesbHO C 9TUM BaXKHO MCMOJIb30BaHNE KOMIBIOTEPHbBIX
CpPeACTB B OOYYEHMHU Y3KOCTELMaJbHBIM TUCHUILUIMHAM, YTO JACT BO3MOX-
HOCTb OCBOUTb TEOPETUYECKME OCHOBBI MH(pOPMATU3aLIMU B 00J1aCTH TTPAKTU -
4yecKoi mpodeccuoHaIbHOM esTeIbHOCTU. B paMKax Takoro moaxoaa usyye-
HUE BBICILIEI MaTeMaTMKU MNpuoOpeTaeT IOIMOJHUTEbHbIE B3aMMOCBSI3U C
U3y4deHUEM MPpOorpaMMUpPOBaHUSI.

BaxxHo yuuThIBaTh, UTO y CTYJIEHTOB TEXHUUYECKUX CITeIIMAILHOCTE! By30B
C TeYeHHEM BPEMEHU IOBBIIIAETCS MHTEPEC K M3YYEHUIO BbICIIEH MaTeMaTH-
Ku. Takas TeHAeHLMS 0COOEHHO XapaKTepHa s CTYA€HTOB, KOTOPbI€ BbIOM-
paloT KOMITbIOTEPHBIE HATPaBJIEHUS ITOJATOTOBKMU.

B monuTexHuuyeckoM MHCTUTYTEe ropoaa XymKaHOa IpernoaaBaTesIbCKUil
cocTaB Kadeaphl BhICIIEH MaTeMaTUKU 1 (DU3UKU aKTUBHO BHEAPSIET KOMIIbIO-
TE€pHbIE MIPOTPaMMBbl Ha 3aHSTUSIX T10 BbICIICH MaTeMaTUKe. DTa MHULIMATUBA C
2012 r. mpuHamnexut poueHTam C.I. IynmomHabueBy, A.A. PaxumoBy u
P.M. UcomanauHoBoii. B nanbHelinieM Takasi MHULIMATHBA ObLIa MOAAepXKaHa
crapmmu npenogasareasmu .M. MupzoeBoii 1 M.M. PaxmarynnaeBoid.
JI711 COOTBETCTBYIOLIEH MOATOTOBKM CTYJACHTOB pa3paboTaHbl METOAUYECKUE
IMOCOOMS M MPAaKTUKYMBbI IJIsl TPOBEASHMUS TTPAKTUIYECKUX 3aHSITUI 11O BBICIIEH
MaTeMaTuKe ¢ MPUMEHEHUEM KOMITbIOTEPHBIX MPOrpaMM, B TOM YKCJIE C TIPO-
rpamMmoit Maple 18 [14].

IIpennaraemble MOAXOAbI K IPUMEHEHWIO Ha3BaHHOW KOMIIbIOTEPHOM
MporpaMMbl B paMKax IMPOBEACHMS TPAKTUYECKUX 3aHSITUI, CAMOCTOSITEJIbHOM
paboThI CTYIEHTOB, a TAKXXe [IJII OCBOCHMST YYEOHBIX MaTepUaiOB Ha JIEKIIUSIX
CXeMaTUYHO MOKa3aHbl HA puc. 2.

Takum 06pa3om, NpoLEecC OCBOCHUSI YYEOHBIX MaTepraioB ¢ MCOJIb30Ba-
HHUEM UCCIeAyeMOi KOMITBIOTEPHOM MPOTpaMMbl COCTOUT U3 U3YUECHUS TEOPE-
TUYECKUX MaTepuaioB (OCHOBHAsI MaTeMaTHuecKasl 6a3a) Ha JIEKIIMOHHBIX 3a-
HATUSX, aHAJIM3a MPUMEPOB M pellleHMs 3aJa4 Ha MPaKTUYECKUX 3aHSITHUSIX,
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BBITIOJIHEHMS 3aJlaHMil MO BapMaHTaM B paMKaX CaMOCTOSITEJIbHOI pabOThI C
OpUMEHEHHEM KOMITbIoTepHOI cucteMbl Maple 18. Ilpu uzydyeHumn pasneia
«JInHeliHag anredpa» Bce MaTepualbl, Kacamllrecs 3TOro pasaena (Teopuu
MaTpull, ONpeAeauTeei, CUCTEMbl JUHENHBIX ajireOpanuyecKux ypaBHEHUI,
OCHOB MaTpMYHOTO aHajiM3a) U3ydaroTcsl ¢ MOMOIIbIO TTporpamMMbl Maple 18,

Hcnonb3oBaHne cCTEMBL
KOMITbIOTEPHOM
MaTtematuku Maple 18

e/

Using Computer
Mathematics Maple 18

Puc. 2. Cxema 0cBOeHMS y4ebOHbIX MaTEPUASIOB Ha 3aHATUSAX U B paMkax
CaMOCTOSTENbHOW paboThbl
UcToyHuk: co3paHo A.A. PaxXnMoBbIM.

Figure 2. Mastering educational materials in the classroom
and in the framework of independent work
Source: created by Amon A. Rakhimov.
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nakera Linear Algebra (Determinant, Matrix, Inverse Matrix, Minor, Rank) u
HEKOTOPBIX Ipyrux cpeacts. [IpenonaBarenn NpuUMEHSIOT CliellMalIbHbIE Me-
TOAbl 00yYEeHMsI, OCHOBAHHbBIE Ha CBSI3SIX MAaTeMaTUYECKOM MOATOTOBKM C U3Y-
YeHUEeM U MPUMEHEHUEM KOMIIbIOTEpHOI TexHUKU. [Ipu 3TOM MHTepec CTy-
JIEHTOB K 00OMM BUJaM 00yYeHMsI 3aMETHO BO3paCTaeT.

Ha npakTrueckux 3aHSITHSIX MO BhICIIEH MaTeMaTUKe CTyIleHTaMu 3aKpe-
IUISIETCS. OCHOBHOM MaTepuas Mo ONpeAcJeHHbBIM KHUTaM WX MPaKTUKyMaM.
ITo 3aBepuieHMM 00y4YEHUS peLIEeHHbIE MU 3a1a41 00padaThIBAIOTCS C TIOMO-
11IbI0 KOMIBIOTEpHOW mporpaMMbl Maple 18.

ITpumep. BbruncauThb onpeaeanTeb Y4ETBEPTOro MOpsiika ¢ MCIOIb30Ba-
HUEM METojAa MPUBEACHUS €ro K AMaroHaJIbHOMY BUJY WM MOHVXKEHUEM 10
BTOPOTO MOPSIIKA:

11
8 3
1 2
4 1

N N =

1
2
3
4

Peurenue. DToT onpenennTesib MOXHO BbIUMCIUTH MyTeM €ro mpeodpaso-
BaHUU HA OCHOBaHUU CBOMCTB:

I 1141 0 0 O

16 1
2183 2 -1 6 1
32127 -1 2 - 82 E
2 0 -3
4241 4 2 0 -3
16 1 .
=0 -8 —2:(—1)‘ ‘:—16.
12 -5
0 -12 -5

Ortsert: —16

I[TpuMeHuM KoMIbIOTEPHYIO ITporpamMmy Maple 18 miist peleHus 3Toi 3a-
naun. [Topsimok B3anMoaeicTBUS ¢ 3TOM MPOrpaMMOi IOKa3aH Ha puc. 3.

Hanee B pamkax (popMUpOBaHUSI HOBOTO JOKYMEHTA BBOJSTCS HEOOXOM-
MbI€ YMCJIOBbIE JaHHbIE, TIPOMCXOAUT BHIOOP OMOJIMOTEKM TUHEHHOM anreOphbl
(rpu ToMoOILM KOMITbIOTEPHOTO MakeTa Linear Algebra BBOASITCSI 3J1€MEHTHI
MaTpulibl) (puc. 4).

ITocne Toro, Kak BBeleHbl BCE HEOOXOAMMBIE JaHHBIE OIPEIeIUTEISI Ma-
TpULIBI B cpesie mporpammbl Maple 18, mosiBisieTcss BO3MOXKHOCTD 1JIst (huKca-
LIMM C €€ MOMOIbIO OCHOBHBIX MpaBWJI U pyHKUMI. Hanmpumep, 1715 Beraucie-
HUS AeTEPMMHAHTA KBapaTHO MaTpULIbl MCTIONb3yeTcsl QyHKIMs Determinant
(Matrix). ITocnenoBaTebHOCTb BBIITOJHEHUST OMMCHIBAEMOIO 3aaHUS MOKa-
3aHa Ha puc. 3.
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ﬁ C:\Program Files (x86)\Maple 18\data\Start.mw - [Server 1] - Maple 18
File Edit View Insert Format Table Drawing Plot Spreadsheet Tools Window Help

DBBSS XBE 5¢ BTPX EE&E «f4= NIOH® & B @ B [Search for help, tasks, apps... |

'Fmiii:f ﬂ: @D Math  Drawing  Plot  Animation Hide :
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5 NN - . ARRE |
Fa \ J ] —r
FJ ) B o What's New? Connectivity App Authoring Mathematics

/W M) 4

Getting Started Help

Calculus Control Design Curve Fitting Differential Equations Discrete Mathematics
%
J fdx ”fdy dx €£
e 2
, Start| g \ Z/ dg il
o u l/

Use the icons on this Finance Linear Algebra

Optimization Natural Sciences Signal Processing

[ r -fd}' dr

Puc. 3. lNpumeHeHne nporpammel Maple 18
WcToyHuk: nogrotosnieHo A.A. PaxumoBbIM.

Figure 3. Launching the Maple 18 program
Source: prepared by Amon A. Rakhimov.

Untitled (2)° - [Server 3] - Maple 18

File Edit View Inset Format Table Drawing Plot Spreadsheet Tools Window Help

D2BSS LBl 5S¢ UTPX EE «f4» N/ 0%o & &K @ ]

> > # # < < | s o EEEZOR

2L~ = Text @D Drawing  Plot  Animation Hide
ft=zec¢gcC (_C omath ) (Times New Roman v)@ BIU @Ei B =i

N@3V - A | ||with(Lineardlgebra) : -
VY=CRN]| || 1111

& =

A AE el 2183

S =t far = J

Fos. -V 3218

1

I X R Q| 4241
[T S ———

Rows: 4&-’ 1 1 1 1

Columns: 4

2183

Te: (Catomvabes ) ®
Shope: (Any__v) 3212
Datatpe: (ay ____ v) 4241
e )

Puc. 4. BBoa anemMeHTOB onpenennTens MmaTpuubl YHeTBEPTOro nopsaka
B KOMMbIOTEPHOW NporpammMe Maple 18

UcTovHuk: nogrotosneHo A.A. PaxumoBbiM.
Figure 4. Entering elements of the 4th-order matrix determinant
in the Maple 18 program environment
Source: prepared by Amon A. Rakhimov.

Kpowme BhIllIeyKa3aHHOTO crocoba, B KOMIIbIOTEpHOM ITporpamMe Maple 18
MpenycMOTpPEHa U APyrasi BO3MOXHOCTb BBIYUCJICHUS I€TEPMUHAHTA MAaTPU-
LIbI, YTO MPOAEMOHCTPUPOBAHO Ha puc. 6.
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Untitled (2)* - [Server 3] - Maple 18
File Edit View Insert Format Table Drawing Plot Spreadsheet Tools Window Help
DB2BSS XBB S BUTPX EC «f4= NI/O0$0 ¢ X » [ B
> > $ Z < < I\ “Untitled (2) < 4
&£ $ xR Tet @D Drawing  Plot  Animation Ve
#=#2ce¢c (Lmmn ) (Gmestentenn_v) (2v) B[I]U E]l== @G =i
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V=CRN 1111
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gz a sl 2183
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Fos .-V 3. 2.1 2
I X B R
L xh 2L 4241
ovam
Rows:[ a3 1111
coumns: | 4f5]
9188
oo (Gatomvs <) @
G )] 3212
Datatype: (Ay  v) 4241
[ e ]
(Pcomponens |
F Determinant(a);
ABTAEZ -16 (2)

Puc. 5. BbluncneHue onpenenmtens MmaTpuupsl B KOMMNbOTEPHOW Nporpamme Maple 18
UcTo4Huk: nogrotosneHo A.A. PaxumoBbiM.

Figure 5. Calculations of the matrix determinant in the Maple 18 program environment
Source: prepared by Amon A. Rakhimov.

f=z2c¢cC T_C 2 ouput ¥ (QmesNewfoman _v) (2 ¥v) B I U = = = THGH == u
g VA with(LinearAlgebra) : b
Vy=CRN S P S | Cut X
QZRS:= Copy Ctrl+C
w = 2183 Copy Special >
; O di= : Paste Ctlsv
Fos .- -V 3212 Numeric Formatting...
I h 0 L Explore
(B 4241
wo Apply a Command
Rows: 45 1 Approximate >
; __4 = Assign to a Name
. 3 -
Eigenvalues, etc >
Type: (Custom valies v) 3 MapCommand Onto o
T Mo )
(v ) 4 P >
rt Matrix Select Elements. ?
Solvers and Forms >
Conversions Inverse-
ABTAEZ L Pseudoinverse
Curve Fitting
HOe I KAM i Irace
NiE O TL P % In Place Options s il

Puc. 6. lononHuTenbHbIn crnocob BbIYNCIEHUS AeTEPMUHAHTA MaTPULLbI
B KOMMbIOTEPHOW Nporpamme Maple 18

HcToyHmk: nogrotoaeHo A.A. PaxmumoBbIM.

Figure 6. An additional way to calculate the determinant of matrix
in the Maple 18 program environment

Source: prepared by Amon A. Rakhimov.

ITogoGHBIMU cTOCOOAMU MOXKHO IIPOBECTU MHOTIUC IPAKTHYCCKMUEC 3aHA-
TUSI T10 BbIclIeld MaTeMaTuke. [1o OKOHYaHUM TaKUX 3aHSATUI CTYACHTDI ITOJIYy-
4aroT 3aJaHud IJI1 CAMOCTOSATEIbHOMN pa6OTBI, KOTOPbIC BbLIIMOJIHATCA 0e3 He-
ITOCPCACTBCHHOTI'O YUaCTUA IIPCI1oaaBaTCJIA.
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Pe3yawsraTel u 00cyxnenne. {1 nmoarBepxaeHus: 3¢ GeKTUBHOCTH Mpeia-
raeMbIX IOAXOA0B U TOJYyYeHUs pe3yIbTaToB JJisl 00CYyXIeHUs ObLI MPOBEACH
Meaaroruyeckuii 9KCrnepuMeHT. B HeM MpUHSLIIM y4acTHe CTYACHTbI ABYX IPYIIII:
1-25.01.07 (p) A — «DKOHOMMKA U yIIpaBJICHUE MPEANPUITUSIMU» (SKCIIEPU-
MeHTanbHasg rpyrma) v 1-25.01.04 (p) A — «DuHaHCHI ¥ KpeauT» (KOHTPOJIbHAS
rpy1mna). OTu CTyIeHTbl 00yJaJucCh BbICIIEH MaTeMaTUKe C TIpUMEHEHEeM U 0e3
MPUMEHEHUSsT KOMITbIOTepHOI nmporpamMmmbl Maple 18. ITosydeHHbIe pe3yJibTaThl
MPEACTABJISIOT MHTEPEC 7151 HACTOSIIIETO UCCIEIOBAHMSI.

Bb110 BBISIBJIEHO, UTO BHEAPEHUE TEXHOJOTMU O0yUeHHUS BhICIIIEH MaTeMa-
TUKE C MpUMEeHEeHUEeM cucTeMbl Maple 18 moyioxXuTeabHO U3MeHUI0 3Pdek-
TUBHOCTb OCBOEHHSI Marepuana. Ha uToroBom sk3aMeHe OoJiblllas 4acTh
(97,14 %) crynenToB rpymmsl 1-25.01.07 roay4yusia BbICOKUE OalIbl, B TO Bpe-
MsI Kak JIMIIb Majtast yacTh (2,86 %) ¢ 3amaHusIMU He cripaBuiach (puc. 7).

. OrpunarenbHblii 6amt — 2,86 %
Positive score — 2,86 %
[MonoxxutenbHbIi 6t — 97,14 % —

Negative score — 97,14 %

O TMonoxurensHblii Gawt O OTpuLaTebHbII Gat

Positive score Negative score

Puc. 7. Pegynbratbl N'TOrOBOro 9Kk3amMeHa no BbICLUE MaTeMaTuke,
nokasaHHble rpynnon 1-25.01.07 (p) A

WcToyHuk: coctaBneHo A.A. PaxmmoBbIM.

Figure 7. Results of the final exam in higher mathematics of group 1-25.01.07 (r) A
Source: compiled by Amon A. Rakhimov.

JlocTaTouHO BBICOKME pe3yJIbTaThl 00y4eHMsI 00YCIOBICHBI TEM, UTO B 3TOM
CTYIEHYECKOI IPYIIe 3aHSITUS IIPOBOAMINCH C UCIIOIb30BaHUEM KOMITBIOTEP-
Holi mporpaMmbl Maple 18.

HukenpuBeneHHass AuarpaMma oTpaxkaeT pe3yJIbTaTbl CpaBHUTEIbHOIO
aHajM3a yCIIeBAaeMOCTU CTYIEHTOB KOHTPOJBHON U 3KCIECPUMEHTAIbHOM
IPYIN 3a MEPBbIN ceMecTp y4eOHOro roja no mnpeamery «Beiciias Mmatema-
Tuka». [TokazaHbl Oajibl MO JAHHOW AMCHUIIIMHE HA UTOTOBOM 2K3aMeHE B
YCJIOBUSIX aKTMBHOTO MPUMEHEHMSI KOMITBIOTepHOI mporpamMMbl Maple 18

(puc. 8).
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35

30

25

20

15

0 1 2 3 4 5 6 7 8 9 10 Bcero
Total

. KontpombHast rpymma . DKcnepuMeHTaIbHAasI TpyIna
Control group Experimental group

Puc. 8. Pesynbratbl CpaBHUTENBHOIO aHaNM3a yCrneBaeMoCTy CTYAEHTOB
no nToramMm O6y'~IeHI/IF| BbICLLEN MaTeEMaATUKE

VcToyHuk: coctaBneHo A.A. PaxnmoBbIM.

Figure 8. Comparative analysis of students’ academic performance
in higher mathematics

Source: compiled by Amon A. Rakhimov.

B tabiuie oTo6pakeHO KOJMYECTBO CTYAEHTOB M3 IPYIIIl, KOTOPHIE y4ya-
CTBOBAJIM B 9KCMEPHUMEHTAILHOM UCCEA0BAHUM U MOJIYYUIU B pe3yJibTaTe Co-
OTBETCTBYIOILINE OaJUIbI.

Pe3yﬂbTaTbl UTOroBoro aKk3amMmeHa CtygeHToB KOHTpOﬂbHOﬁ
n 3KCHepVIMEHTa.I1bHOI7I rpynn

Banne YucneHHoCTb f'rynel-rros YucneHHoCTb CTy;EeHTOB
KOHTPOJIbHOM rpynnbl 9KCMepuMeHTaJIbHOW rpynnbl
0 4 1
1 2 0
2 3 1
3 7 2
4 3 2
5 4 5
6 3 7
7 1 6
8 1 3
9 0 4
10 2 6
Bcero 30 37

VcToyHuk: coctaBneHo A.A. PaxnmoBbIM.

70 EVOLUTION OF TEACHING AND LEARNING THROUGH TECHNOLOGY



Paxumos A.A. Bectnuk PYJIH. Cepust: Undopmatuszanus oopazosanus. 2025. T. 22. Ne 1. C. 58—75

Results of the final exam of students of the control
and experimental groups

Score The _number of students T_he numl_)er of students
in control group in experimental group
0 4 1
1 2 0
2 3 1
3 7 2
4 3 2
5 4 5
6 3 7
7 1 6
8 1 3
9 0 4
10 2 6
Total 30 37

Source: compiled by Amon A. Rakhimov.

Crnenyet oO0paTuTh BHUMAHKWE Ha TO, YTO YUCIEHHOCTb CTYAEHTOB, KOTO-
pbl€ MOJYYMJIM BBICIIMIA OaJLT IO NECATUOAUIBHOM CUCTEME OLIEHOK Ha UTO-
rOBOM 3K3aMEHE M0 OKOHYaHUU IEPBOrO CEMECTPA, CYLIECTBEHHO IMPEBbICU-
JlJa KOJIMYECTBO CTYIEHTOB, OOy4yaBIIMXCS 0O€3 BHeApeHUs o0CyXaaeMou
KOMMBIOTEPHOU CHUCTEMBI B paMKax IMPOBEACHMSI MPAKTUYECKUX 3aHSTUIA.
JlaHHBIA 3KCMEPUMEHT SIBJISIETCS 1OKA3aTEJIbCTBOM ITOJYYEHUS CTYJAECHTAMU
HYXXHBIX TP OOyYEeHUHM B TEXHUYECKUX By3ax 3HAHWi, YMEHUI U HABBIKOB,
KOTOpbIe 3HAYMMBbI B TOM 4YHMCJe M IS1 AajibHeleid TnpodeccuoHalbHOMU
MOATOTOBKH.

OnucaHHOE B CTaThe MCCAEAOBaHNWE ObUIO HAlleJEHO Ha U3YyYeHME Teope-
TUYECKUX Y MPUKJIAHBIX aCIIEKTOB PeaM3allui METOANKNA O0yUYE€HMS BbICILIEH
MaTeMaTUKe C MPUMEHEHUEM KOMMBIOTEPHOU mporpammMbl Maple 18 cTyneH-
TOB TEXHUYECKMX By30B. [lapajieIbHO M3y4yaiMCh BO3MOXHOCTHU JISI pa3-
BUTUSI HEOOXOAUMBIX UIs1 TPOMECCUOHAIBHON AeSITeIbHOCTA CIIOCOOHOCTEM
CTYIIEHTOB B paMKax 00y4eHHUsI COOTBETCTBYIOIIUM Kypcam. [IpoBeneHHOe nc-
clieIoBaHKEe TOATBEPAMIIO 3(P(PEeKTUBHOCTh MpenoaaBaHus BBICIIEH MaTemMa-
TUKU C UCITOJIb30BAHUEM CHCTEM KOMITbIOTEPHOTO MOICIMPOBAHUS. DKCIIEPU -
MEHT JI0Ka3aJl, YTO MOCTaBJIeHHAas 1IeJIb OblJ1a TOCTUTHYTa. MHIuMBUyanu3anus
paboThI CTYIEHTOB B paMKaxX OOy4YyeHUs MaTeMaTUuKe C MCMOJb30BaHUEM CH-
CT€M KOMITBIOTEPHOIO MOJEIMPOBAHUS CYLIECTBEHHO MOBbICHIA 3(P(PEKTUB-
HOCTb OBJIAJICHUS 3HAHUSIMU U YMEHUSIMU, HEOOXOIMMBIMU IJISI PEIIEHUS TEX-
HUYECKMX 3aJa4 W BBIMOJHEHUS 3aJaHUi, XapaKTepHBIX /I MOCIETYIOIIEH
paboThI B TEXHUYECKOM cepe.

Kpome Toro, y4et nmoaydyeHHbIX pe3yJIbTaTOB B paMKaX MOJATOTOBKM CTY-
JICHTOB B TEXHUYECKOM BYy3€ CHOCOOCTBYET MOBBILICHUIO OOIIEro YpOBHS
3HAHMUI, YMEHUA M HABBIKOB OYyAylIMX CHELMATMCTOB, YTO 3HAYMMO IS
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(dopMupoBaHUsT Yy HUX OOLIENPOo(decCUOHAIBHON U MNpodecCUOHaTbHOM
KOMIIETEHTHOCTE.

3akmouenne. BHenpeHue coBpeMeHHBIX 00pa30BaTeIbHBIX TEXHOJIOTHIA,
B TOM 4YMCJIe KOMIBIOTEPHBIX, B MpPoOLeCC O0y4yeHUs BBICIIEH MaTeMaTHUKE B
TEXHUYECKHUX By3aX MOXET CYILIECTBEHHO MOBBICUTH 3((HEKTUBHOCTb U CTPYK-
TYPHO U3MEHUTH POJib MpenoaaBaTesiss Ha y4eOHbIX 3aHATUsAX. [IpuMeHeHue
KOMITBIOTEpHOI IporpaMmMbl Maple 18 B pamkax yueOHOro mpoliecca paciim-
psieT TpeACTaBIeHUE CTYAEHTOB O IMMPOBbIX NCTOUHMKAX MHMOPMALIMM KaK
cpeacTBe NMoBbIIeHUS 3((OEKTUBHOCTU COOCTBEHHOM MOATOTOBKU. M CIosb-
30BaHME TaKMX IPOrpaMM CIIOCOOCTBYET 0ojiee KauyeCTBEHHOMY M3YYEHMIO
BCEro Kypca BbICIIE MaTeMaTUKX B COOTBETCTBUM C YU4EOHOI ITporpamMmMoii 6e3
KaKMUX-JTMOO OTpaHUYCHUIA.

B xonme uccienoBaHusl, OMMMCAHHOIO B HACTOSIIEH CTaTbe, MIPUMEHEHUE
KOMITBIOTEPHBIX MPOTPAMM OCYIIECTBISLIOCh Ha JIaAOOpaTOPHO-MPAKTUUECKUX
3aHSTUSIX CO CTyI€HTaMM TEXHUUYECKOIo By3a. biarogapst mpoBe1eHHbIM Ie1a-
TOTMYECKMM M3MEpEeHUSIM Oblla OoIpelesieHa CTENeHb YCBOECHUSI TeOpeTUuye-
CKOro MaTepuajia IUCHUIUIMHBL. TeopeTudyeckue 3HaHUS ObUIM 3HAYMMBI JJIST
CTYIEHTOB TIpU pEeLICHUM MaTeMaTUYeCKUX 3a1ay pa3JIMYHOro YpOBHS, MpPU
OTBETax Ha BOMPOCHI MPEIoaaBaTeisi, a TakKXKe MPU COCTaBACHUM MH(pOpMaIIr-
OHHBIX 1 MaTEMaTUYECKUX MOJIeJIeli B XO/e pellieHus 3a1ay.

HMccnenoBaHue Mo3BOIUIO CIEIATh CAEAYIOIINE OCHOBHBIE BHIBOJIBI.

1. [TpennoxeHHbIE YCOBEPIIEHCTBOBAHHBIE METOJbl MCIOJb30BaHUS
KOMMBIOTEPHOIO MOAEIUPOBAHUS B paMKaX OOy4YeHHUs BBICIIIE MaTeMaTUKeE
B TEXHUYECKOM BY3€ B COUETAaHUM C pa3pabOTaHHOI CUCTEeMOM 3aJaHUiA CITO-
COOCTBYIOT TMOBBIIIEHUIO YPOBHS MaTeMaTUYE€CKUX 3HAHUU U YMEHUM CTy-
TEHTOB.

2. Llenecoobpa3HOCTh MPUMEHEHMS ITPOTrPaMMBbI 11 KOMITBIOTEPHOTO MO-
NeaMpoBaHusI MPU OOyYeHUU BBICILIEH MaTeMaTUKe B TEXHMYECKOM By3e 00Yy-
CJIaBJIMBAETCSI HEOOXOAMMOCTBIO CO3aHMs YCTOBUI 1711 BOBJIEUEHMS CTY/ICH-
TOB B aKTUBHOE O0OyY€HHE U TBOPUECTBO, UTO SIBJSIETCS KpailHe BaXKHBIM IS
CHELMAIMCTOB TEXHUYECKOTO MPOPUIIS.

3. B pesynbrare mpuMeHeHMsI KOMITbIOTepHO# mporpamMmbl Maple 18 B
CUCTEME MOATOTOBKM MO MaTeéMaTMKE CTYJACHTOB TEXHUYECKOIO By3a Y HMX
(bopMUpYIOTCSI 3HAUMMBbIE YMEHUS B 00J1aCTU YMECTHOTO MPUMEHEHUST KOM-
MbIOTEPHOIO MOAEAMPOBAHUS B MPOMECCUOHATBHOM IMPaKTUYECKON es-
TEJIbHOCTHU.

4. KoMITbIOTEpHOE MOJACIUPOBAHUE CTAHOBUTCS OJHUM M3 OCHOBHBIX
WCTOYHMKOB MPUOOPETEHUS 3HAHMUI COBPEMEHHBIMM CIIELIMATIMCTAMU B T€X-
HUYECKUX By3aX, a pe3yJbTaTbl COOTBETCTBYIOIIETO OOYyYEHUS IIMPOKO HC-
MOJIb3YIOTCS B JNajbHEHIIeM B XOAe MCCeIoBaHUI B IMpodeccCuoHalbHOM
chepe.

Buenpenune koMmrmbioTepHoOit mporpamMmmbl Maple 18 B yueOHO-uccienoBa-
TEJIbCKYIO IeSITEeJIbHOCTh CTYJA€HTOB BY30B ITPU O0yUYE€HUHU BbICIIIE MaTeMaTUKe
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B paMKax JEKLIMOHHBIX, MPAKTUYECKUX U CAMOCTOSTEIbHBIX 3aHSITUIN MOJTOXM -
TEJbHO BJIMSIET HA OCBOE€HME OOJBIIMHCTBA KOMMETEHLMIA, 3HAYMMBIX [JIsI
MpoeCCUOHAIbHOM ACATEIbHOCTU CITELIUAIMCTOB TEXHUUECKOH cephl.
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Pa3BuTne CTPYKTYPHOro KOMMNOHEHTA BbIYUCIIUTEJIBHOIO
MbILLJIEHUSA C UCMNOJIb30OBAaHUEM METOoAa aNIrOPUTMUYECKNX
NPUMUTUBOB

N.B. Baxenosa' =, M.M. Kaynnuukosa'>, H.H. ITak®

'Cubupckuii gpedepanvhbiit ynueepcumem, Kpacnospck, Poccuiickas Pedepayus
2Kpacrospckuii 2ocydapcmeennbiil hedazoauueckuil ynueepcumem um. B.I1. Acmagovesa,
Kpacnospck, Poccuiickas @edepayus
Mapkad@yandex.ru

AnHotamms. [locmanoska npobaemsl. HeoOX0IUMbIM Ka4eCTBOM COBPEMEHHOTO CITEeLIU -
aJucTa SIBJISIETCSI CTPYKTYPHOE MBIIIJIEHUE — HaBBIK, C TOMOIIBIO KOTOPOT'O YeJIOBEK CITOCO-
OeH MPOBOJAUTD JIEKOMITO3UIIMIO CIOKHOW 3a/1a4M Ha IMOA3adauyud U CO3/1aBaTh LI€JOCTHBIE
CTPYKTYpPHI U3 Habopa ajaeMeHTOB. Llesnb nccienoBaHus 3aKi04aeTcsi B 000CHOBAaHUU Me-
TOIA aJTOPUTMUYECKUX MPUMMUTUBOB JJIsI CO3MaHUS METOAUKU Pa3BUTUSI CTPYKTYPHOTO
KOMITOHEHTA BbIYMCIUTEIBHOTO MBILIJIEHUS CTYAEHTOB B KjlacTepe AUCUUIUIMH «[Iporpam-
mupoBaHue — YuciaeHHble MeToabl — MH(opMallMOHHbBIE TEXHOJIOTMU B 00pa30BaHUL».
Memodonoeus. Meton alrOpUTMUYECKUX MPUMUTHBOB OCHOBAH Ha BBEICHU Y MOHSITUS «ajl-
TOPUTMUYECKUI TTPUMMUTUB», TOJA KOTOPbIM MOHUMaeTCs 111a0JI0H aJiropuT™Ma pelieHus
3JIeMEHTapHBIX 3a/1a4, U3 COBOKYITHOCTH KOTOPBIX MOXKHO CTPOUTH aJITOPUTMBI JIJIST pellie-
HUS CI0XHBIX 3a1a4. Co3naHue NMPUMUTHBA OCYIIECTBISIETCS] C UCTIOJIb30BAaHUEM MEHTAJIb-
HBIX CXEM MpeaMeTHON ob1acTu. Takoil Moaxo Mo3BOJISIET aBTOMATU3UPOBATh MTpaKTUye-
CKM BCE 3Tanbl 0OyYyeHUs] U CO3/1aBaTh DJEKTPOHHbBIE CPelICTBA OOydYeHUs. Pesyivmamul.
OO0OCHOBaH U BHEJIPEH B yUeOHBII MTPOILIECC METO aITOPUTMUYECKUX IPUMUTHUBOB ISl pe-
LIeHUs 3a7a4 pa3IMuHOro YPOBHS CJIOKHOCTH B KjlacTepe AMCUUIUIMH «ITporpammupoBa-
Hue — Yucnenneie Metoasl — MHMOpMaliMOHHBIE TEXHOJIOIMK B 00pa3oBaHun». Co3naHa
yueOHast 6a3a aaropUTMUYECKUX MTPUMUTUBOB AJIsl 3JIEKTPOHHBIX KYPCOB IO JaHHBIM J1C-
LUIIMHAM. 3akaruerue. MeToll alfTOpUTMUYECKHX TPUMUTUBOB CYILIECTBEHHO 00JierJyaeT
paboTy mpernogaBateisl 10 00yYeHUIO CTYIEHTOB PEIICHUIO 3aa4 U CIIOCOOCTBYET pa3BU-
TUIO Y HUX CTPYKTYPHOTO KOMIOHEHTA BBIYMCIUTEIbHOTO MBILLIJICHUSL.

KiroyeBble c10Ba: aIrTOpUTMUYECKUI TPUMUTUB, CTPYKTYPHOE MBIIIJICHUE, MEHTAJIb-
Has cxema, KjiacTep AUCLIUTLINH

Bkian aBropoB. Bce aBTOpbI BHECIM paBHBIM BKJIAJL B IIOJATOTOBKY IMyOJIMKAIIUN.

3asBiieHHe 0 KOH()JIMKTEe MHTEPecOB. ABTOPHI 3asIBJISIIOT 00 OTCYTCTBUM KOH(IMKTA
MHTEPECOB.

®unancupoBanue. lVcciaenoBaHue BBIIIOJNHEHO TIpU ToggepxkKe KpacHospckoro
KpaeBoro (GhoHaa MoJIePXKKIA HayYHOM M HayYHO-TEXHUUECKOM AeITeIbHOCTH B paMKax
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Poccuiickoro yHuBepcuteTa Apyk0b1 HapoaoB. Cepust: MHdopmaTu3samnust oopa3oBaHUsl.
2025.T.22. Ne 1. C. 76—88. http://doi.org/10.22363/ 2312-8631-2025-22-1-76-88

Problem statement. The world around us appears to us as a whole in which its
individual parts are distinguished. The fundamental knowledge of matter and the
ordering of its chaos make the “part — whole” construction the most important
in the structural and systemic construction of the general world picture and
human behavior in it. Currently, due to the digitalization of society, there are
new requirements for modern specialists for high-tech areas of the economy. For
example, they need skills related to dividing a common task into subtasks;
planning the stages and timing of their activities; searching for necessary and
relevant information; understanding sequential, parallel and nondeterministic
(intuitive) actions. Such skills in a person are to a greater extent provided by his /
her structural thinking. Structural thinking is the ability to identify connections
between objects and the ways they interact with each other. Structural thinking
views entities as being part of a larger whole [1].

The person structural thinking should be formed in childhood and
continuously developed at school and university, so the person learns to see “the
particular in the whole” and “the whole in the particular”. One of the ways to
develop structural thinking is the Barbara Minto pyramid method, used in
communications — business correspondence and speaking, consulting, and in
many other fields [2].

Many teachers use techniques for developing structural thinking in their
educational practice, for example [3—5]. But there is no generally recognized
methodology for the systematic development of structural thinking in the
disciplines training process. This applies, among other things, to teaching
mathematics and programming, which require advanced structural thinking.
Perhaps the exception is some construction and technology disciplines, including
art and graphics, where graphical primitives (parts) are explicitly used, allowing
the construction of complex objects (whole). Indeed, the use of elementary
template structures in the form of object or conceptual primitives for building a
complex project structure or solving a problem fully implements the principle of
“part — whole”.

Structural thinking can be considered as a component of computational
thinking, a necessary skill of a modern specialist [6]. In this regard, it is of interest
to model teaching methods for disciplines based on the training primitives
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database development used to solve complex problems. The article goal is to
justify and develop the algorithmic primitives method to create the methodology
for the development students’ structural thinking. The methodology is used in
the cluster of disciplines “Programming — Numerical Methods — Information
Technologies in Education”, which is discussed in detail by the authors in [7].

Research objectives:

— toidentify the essence of structural component of computational thinking

and analyze ways of its development in the subject teaching of students;

— to develop examples of algorithmic primitives to solve problems in the

courses “Programming” and “Numerical Methods”;

— to develop the algorithmic primitives method for teaching students to

solve computational-algorithmic problems;

— tooutline the frame of methodology for development of structural thinking

of students in the cluster of disciplines.

Methodology. In March 2006, University of Pittsburgh professor Jeannette
Wing coined the concept “computational thinking”. From Wing’s point of view
[8], computational thinking is a universally applicable approach and a set of skills
that modern humans use to solve problems that arise in all areas of human activity
using computer technology. Later, clarifying the definition, she identified two
important educational aspects that consider computational thinking as a thought
process independent of technology, and as a special way of solving problems
involving a person, a computer, or a combination of them.

Wing’s concept has sparked widespread discussion among educational
scientists around the world about the nature of computational thinking and its
implications for education in general. The most cited definition is proposed by
specialists from the Royal Academy of Engineering in Great Britain [9]:
“Computational thinking is the process of recognizing aspects of computation in
the world that surrounds us, and applying tools and techniques from Computer
Science to understand and reason about both natural and artificial systems and
processes”.

The Association of Teachers of Computer Science and the International
Society for Technology in Education (CSTA & ISTE) has formulated a definition
that highlights the practical operations that make up computational thinking [10]:

— formulating problems in a way that enables us to use a computer and other

tools to help solve them;

— logically organizing and analyzing data;

— representing data through abstractions such as models and simulations;
automating solutions through algorithmic thinking (a series of ordered
steps);
identifying, analyzing, and implementing possible solutions with the goal
of achieving the most efficient and effective combination of steps and
resources;

— generalizing and transferring this problem-solving process to a wide
variety of problems.
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Different authors identify a wide range of skills related to the development of
computational thinking, the key ones are problem decomposition, pattern
recognition, abstraction, and algorithmization. In fact, pattern recognition and
the ability to divide complex problems into simpler ones constitute structural
thinking, which allows us to distinguish structural thinking as one of the
components of computational thinking. At the same time, structural thinking
can be considered as an independent type of thinking, which is widely used in a
variety of fields, including everyday life [11].

Mathematicseducationiscloselyrelated tothe development of computational
and structural thinking skills. M. Gronow et al. rely on the CRIG pedagogical
framework, the components of which are Connections, Recognising patterns,
Identifying similarities and differences, and Generalising and Reasoning, as a
tool for developing structural thinking [12]. Mason et al. consider structural
thinkingasknowledge and use of conceptsand proceduresinsolving mathematical
problems [13]. H.Y. Durak and M. Saritepeci in their study showed that to a
greater extent the development of computational thinking skills depends on
“thinking styles, academic success in mathematical class, attitude against
mathematical class” [14].

The process of structural thinking consists of generation of ideas and
structuring itself,, i. e. first there is a process of data collection, and then there is
an analysis of the data.

In the article [15], the authors propose to consider the decomposition of
problems into subproblems as a process consisting of the following stages:

— categorization of potential elements: identifying the basic elements and

defining the relationships between the elements;

— choosing a strategy for the chosen decomposition: analysis of means and

goals, bottom-up analysis method, multivariate statistical analysis, etc. [16];

— iterative evaluation of usefulness of a particular decomposition.

By highlighting this process, it is possible to analyze which types of
categorization or strategies experts use and how to develop the students’ ability
to think structurally in a more targeted way.

In our opinion, the most promising is the pyramid principle developed by
Barbara Minto. The essence of the method is to divide the problem into parts in
such a way that the pyramid top is the main question, and the next levels include
disjoint ideas that create the entire possible range of solutions to the problem.
Further, each idea is detailed until a specific solution is built. If the person is not
proficient in the topic, the pyramid uses a decision tree based on arguments and
statements that answer the question “How?”. If the person is an expert in the
field, a hypothesis tree is built, in which case the problem is to prove or disprove
the hypothesis, i. e. to answer the question “Why is it so?” or “Why is it
necessary?”. Usually these two approaches are combined.

Let us introduce the concept “algorithmic primitive”, which we will
understand as a template of an algorithm for solving elementary problems, from
the set of which we can build algorithms for complex problems.
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From this definition follows the hierarchical-network structure of the system
of such primitives and the expediency of distinguishing basic and composite ones
among them.

It should be specified that, for example, in programming, algorithmic
primitives are not identical to the basic algorithmic constructions (sequence,
branching, loop). In most cases, a primitive is expressed through an algorithmic
construct or a combination of them. Let us consider a set of basic algorithmic
primitives for solving some typical algorithmic and computational problems:

1. Organization of the counter of variables or objects. In algorithmic
language, it is written as i := i + 1. At the same time, in programming languages
where there is an increment operation (for example, C/C++), the counter is
implemented through an increment.

2. Exchange of values of two variables using a buffer variable.

3. Checking the multiplicity of a number, for example, the evenness of a
number.

4. Summing a numeric sequence without using an array.

5. The product of numerical sequence elements.

6. Finding the maximum / minimum in a sequence of numbers / objects.

7. Iteration of array elements using a loop with a counter.

8. Usingthe flag —aboolean / integer variable for the case of non-fulfillment /
fulfillment of a given condition in the problem statement. For example, you need
to write all negative elements of the original array to another array. If they are
absent, changing the state of the flag will allow you to avoid incorrect actions and
print the corresponding message.

An example of a composite algorithmic primitive can be the problem of
summing even array elements (superposition of primitives 7, 3, 4, 8).

Using basic and composite algorithmic primitives it is possible to build real
algorithms for solving computational problems and data processing problems,
for example, realization of array sorting methods, numerical methods for solving
systems of linear and nonlinear equations, optimization problems, etc. In this
connection, it seems reasonable to create groups (complexes) of basic and
composite primitives to solve certain classes of problems.

Unlike the method of structural programming, where the control structures
are basic algorithmic constructions (sequence, branching, loop), and on the
basis of which algorithms for solving problems are constructed by superposition,
in the proposed method the control structures are algorithmic primitives. At the
same time, they facilitate the initial planning of the structural construction of
problem-solving algorithm first on the usual language level, then in the program
code.

Let’s consider the example of building an algorithm for sorting a one-
dimensional numeric array of 10 elements in descending order. For problems of
this class, we will form a set of primitives:

1) counter;

2) input of array elements;
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3) initialization of array’s elements with random numbers;
4) output of array’s elements on the display;

5) finding the maximum element and its number among the array’s elements
of the unordered part of the array;

6) exchange of values of two variables.

A verbal structured solution to the problem may look like this: first, we find
the maximum element and put it in the place of the first element (exchange
them), then we find the maximum element in the array, starting from the second
element, and replace the second with the maximum, then we repeat this
procedure until the last element:

1. We initialize the required array A[1..10] with boundaries from 1 to 10
(primitive 2 or 3).

2. Set counter = 1.

3. Find the maximum element in the array from A[ K] to A[10](primitive 5,
gives the number of the maximum element T).

4. Exchange of values A[ K] and A[ 7] (primitive 6).
5. Counter K=K + 1 (primitive 1).

6. Repeat steps 3), 4), 5), until K < 10.
7. We display the final array (primitive 4).

A possible mental scheme for solving this problem is presented in Figure 1

l—{ If K<10 {

) Search for the number T of
Setting array A : ; Exchange of values:
[1.10] the maximum element in the || AIK]..A[T].. A[10] —DIFIG-TI—
array A [K] .. A[10] 7 K=10
T \ F ) 4 Lo ]
| \ /
Primitive 2 \ Primitive 5 Primitive 6 / :
\ / Array output
=10 (s eS|/
Fori:=1toNdo \ For i: =K*1 to N do A[T]:=Buf: // 1
Read (A[i]); \ If Afi]>Buf then / Primitive 4
\ begin
Buf:=Alil; /
| =it / Fori:=1to N do
\ End; / Write (A[i]):
\ /
Y | 4
Primitive 2 For K:=1to N do begin | Primitive 5; | Primitive 5; end; Primitive 4

Figure 1. Sorting an array as mental scheme
Source: created by Irina V. Bazhenova, Margarita M. Klunnikova, Nikolay I. Pak.

From the diagram shown in Figure 1 it is easy to compose the final algorithm
for solving the problem, which should be clear to a beginner in programming.
Results and discussion. In the cluster of disciplines “Programming — Nu-
merical Methods — Information Technologies in Education” it is possible to
identify the content lines, for which sets of algorithmic primitives were created.
Consider a possible description of the primitive “Sum of array elements”.
Let A[1] =2, A[2] =5, A|3] =9, A|4] = 6, A|5] = 3. Find the sum of these

elements. Figure 2 shows the representation of this algorithm in different nota-
tions.
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Manually Mental schema Algorithmic notation
2+5=7 » A1+A2=S » S=0 S+A1=S S+A2=8
7+9=16 »  S+A3=S S+A3=8

16+6=22 > S+A4=S S+A4=8

22+3=25 »  S+A5=S S+A5=8

Figure 2. Visualization and structuring of “Sum of array elements” algorithm
Source: created by Irina V. Bazhenova, Margarita M. Klunnikova, Nikolay I. Pak.

Figure 3 shows the resulting primitive “Sum of array elements”.

Al | 2 S|O0 S=0 S=0
S=S+A[i], i=1,...,5

A2 | 5 2 S=S+A1

A3 | 9 7 S=S+A2 Primitive

Ad | 6 16 S=S+A3 Find the sum of the
elements of an

A5 | 3 22 S=S+Ad4 array A[1.n]:
$=0

25 S=S+A5 S = 8+AJi], i=1,...,n

Figure 3. Training element for the primitive “Sum of array elements”
Source: created by Irina V. Bazhenova, Margarita M. Klunnikova, Nikolay I. Pak.

We create a similar script for each primitive. Thus, we get a reference book of
algorithmic primitives with a mental visualization of their meaning.

Let’s consider examples of primitives for problems related to numerical
methods.

1. Finding a sequence of numbers by the formula: 4 |, =f(4 ), n=0..K

a) introduce 4 ;

b) find A, = f(A);

¢) output 4, (next element of the sequence);

d) assign 4, = A ;

e) repeat b), ¢), d) K times.

2. Finding a sequence of numbers by the formula: 4 = const; 4, = f(4,),
n=20,1, ... until IAerl —Ap | < eps, where is a given number

a) introduce 4, and eps;

b) find 4, = f(A,);

¢) output 4, (next element of the sequence);

d) assign 4, = A ;

e) repeat b), ¢), d) until |4, - 4, [ < eps.

The algorithmic primitives method was used in design of the e-course
“Programming in C / C++” for 1st year students in “Applied Mathematics and
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Information Science” at Siberian Federal University. The variable educational
content of the e-course was based on two factors: the psychotype of information
perception, determined by the leading perceptual modality and the students’
learning style. At the beginning of the training, Visuals, Auditories, Kinesthetics
and Digitals were identified using a survey. The students’ learning styles in the
programming training were defined as “theorists” who prefer the presentation of
educational material from a formal description of the programming language to
implementation and code examples; and “practitioners” who learn from
examples of ready-made programs. The e-course content was developed for six
student models. The content for the “Digital — Theorist” model was based on a
step-by-step method of explaining the material, which provides a structured
algorithm for solving the problem with a detailed decomposition of the solution
into elementary operations, i.e. algorithmic primitives. The success of this
technique is demonstrated by the analysis of results of the e-course after the 1st
semester, which was conducted from 2020 to 2023. For the e-course learning
analytics, cluster analysis was applied, taking into account type of perception,
educational style and results of all types of activity on the e-course. 6 clusters
were identified, each of which was dominated by some type of perception and
learning style. Figure 4 in the form of a “Box with a mustache” diagram shows
the students educational results in the entrance and final tests by clusters.

Completion (%)
100 4 100 4 .
759 751 *
501 . . 501
254 25
0 04 . . .
Cluster )
number 2 3 4 5 6 1 2 3 4 5 6

Figure 4. A box with a mustache diagram for the results of: input testing (a), final testing (b)
Source: created by Irina V. Bazhenova, Margarita M. Klunnikova, Nikolay I. Pak.

As can be seen from the diagram, the most successful were the students of
clusters No. 1 (the predominant model “Digital — Theorist”) and No. 2 (the
predominant model “Visual — Practitioner”) (for this student model, flowcharts
were used in the e-course content).

The algorithmic primitives database created during the design of program-
ming e-course can later be used when students study the course “Numerical
Methods” to structure algorithms for solving numerical problems. And in the
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course “ICT in Education”, the presented algorithmic primitives method allows
you to create e-learning tools for programming and numerical methods with an
emphasis on visualization and interactivity.

Conclusion. Problem solving by the algorithmic primitives method seems to
become meta-programming, has a propaedeutic character for teaching
computational and algorithmic problem solving. The proposed method has high
didactic qualities — it provides gradual formation of students’ algorithmic skills
from understanding and solving simple problems, to understanding and
composing complex algorithms in a structured form. In this case the structural
manipulation of algorithmic primitives contributes to the development of the
structural component of computational thinking. To strengthen the considered
factor, it is necessary to use mental schemes for visualization of algorithmic
problem solving, to simulate the process of algorithm execution and to give
examples of solution recording in some programming languages.

It is advisable to involve the students themselves in the development of a
system of algorithmic primitives. This achieves the following goals:

Students practice problem decomposition.

They learn to analyze and compare solutions to similar problems by
discovering solution patterns.

They learn to synthesize the solution of new problems based on familiar
algorithmic primitives.

These skills relate to operational definition of computational thinking and
traditional understanding of structural thinking, which will significantly improve
their level of development. Algorithmic primitives can be presented (and
expressed by students themselves) in any form convenient for them. A variety of
representations of algorithmic primitives will contribute to the understanding of
complex educational material related to the subject area of programming and
mathematics.

Based on the system of algorithmic primitives one can create a database of
problems of different levels of complexity, the introduction of which in the
information and educational environment of the university will automate the
process of teaching programming, increase the availability of education, and
support effective teaching of this discipline.

Thus, the proposed method of algorithmic primitives significantly facilitates
the work of a teacher to teach students to solve problems and contributes to the
development of their structural component of computational thinking.
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AcnekTbl pa3paboTKN aHINO-PYCCKOro 3/1eKTPOHHOI 0
cnoBaps no aHasm3y AaHHbIX AN CTYAEHTOB
IT-HanpaBneHnn
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Annoramusa. I[locmanosika npobaemst. Vicrionb3oBaHrue MH(GOPMALIMOHHBIX TEXHOJIO-
Ui 3HAYUTEJbHO M3MEHWIO cepy oOpa3oBaHUsl. PasinuHble 2/1€KTPOHHbBIE CPEICTBa
YCHEUIHO TPUMEHSIIOTCS B OOYyUeHUM WHOCTPAHHBIM SI3bIKaM. DJIEKTPOHHBIE CJIOBapu
npeajararoT paclIMpeHHbIN QYHKIIMOHA, XOTSI UX pa3paboTKa OCTAaeTCsl CIIOXHBIM IpO-
1IeCCOM U TpedyeT JaJbHEeUIINX UCCIeNOBAaHUI AJIs1 ONITUMU3ALIMU UCTIOb30BaHMST 3TOTO
cpejicTBa o0yuyeHus: B oOpasoBaHuu. Memodoaoeus. [laHHOe UccenoBaHUE BKJIIOYAET B
ce0s1 aHaJIM3 acIeKTOB pa3pabOTKU JIEKTPOHHOTO CJI0Bapsi, KOTOPBIU CTYyIeHThI, 00yUyao-
muecs Ha IT-cneuunanbHOCTSAX, MOTJIM Obl MCMOJIB30BATh JJISI OBJIAJEHUST aHTJIMUCKUM
SI3bIKOM. ABTOpaMM MPeII0XKEHbI TPUHLIMITBI OTOOPA JIEKCUUECKUX €MHMUII TSI CJIOBapsl.
B kauecTtBe MeTOAMYECKON OCHOBBI CJIOBapsi yKaszaHbl AUAAKTUYECKUE MPUHLMUIMBI. Pe-
3yabmamol. Ha oCHOBaHUUM MPOBEIEHHOI0 aHAJIM3a B MCCJIeOBAHUU OTpeAesIeHbI KITtoue-
Bble TEXHWYECKHE KOMITOHEHTBI [JIsI CO3[aHUs 3JIEKTPOHHOTO ciioBapsl (06a3bl JaHHBIX,
CMS, API), a Takke nmoauepKuBaeTcsl BaXKHOCTb BbIOOPA sI3bIKa MPOrpaMMUpPOBaHUs IS
pazpaboTku. Takke paccMaTpUBaIOTCS pa3IMUHbIE AJITOPUTMbI TOUCKA CJIOB IS yJIydlle-
HUs 3(P(PEeKTUBHOCTY MOUCKA U MOJIb30BaTebCKOTO OMbITa. 3akaruerue. B cratbe Bbiae-
JIEHBbI KJIFOUEBbIE acMeKThl CO3AaHUST JEKTPOHHOIO CJIOBapsl U MOAYEPKHYTa BaXKHOCTh
OIOpPHI Ha OIpee/ieHHbIe AUAAKTUIECKe MPUHIIMITBI TPU CO3MaHUN CJI0OBapsl U ero BHe-
JIpeHUN B 00pa30oBaTeIbHbBIN MTpoliece.

KimogeBbie ciioBa: nH(GOpMaITMOHHBIE KOMMYHUKAIIMOHHBIE TEXHOJIOTUM, 3JIEKTPOH -
HBII cJI0Baph, 00y4eHNE MHOCTPAHHOMY SI3BIKY

Bma;[ 4ABTOPOB. Bce aBTOPbI BHECJIN paBHBIﬁ BKJIaJd B TOATIOTOBKY HYGJ'[I/IKaHI/II/I.

3asBiieHHe 0 KOH(JIMKTEe MHTEPeCOB. ABTOPHI 3asiBJISIIOT 00 OTCYTCTBUM KOH(IMKTA
WHTEPECOB.

HcTopus craTbu: noctynuia B peaakuuto 12 okrsops 2024 r.; nopadboTtaHa nocie pe-
neH3upoBaHus 21 HOosOps 2024 r.; mpuHsTA K Tyorkanuu 6 nexadps 2024 r.

Jlna uurupoBanusi: Danilenko A.S., Shershneva V.A., Dumler N.P. Aspects of developing
English-Russian electronic dictionary on data analysis for IT students // BectHuk Poccuii-
CKOro yHuBepcuteTa ApyKObl HapoaoB. Cepusi: MHbopmaTuzauusi oopazoBanusi. 2025.
T.22. Ne 1. C. 89-98. http://doi.org/10.22363/2312-8631-2025-22-1-89-98

Problem statement. The importance of information communication
technology (ICT) in the modern world cannot be overestimated. The role of ICT
in education should be noted in particular: it gives students access to a huge
number of information sources and interactive learning materials [1]. It is safe to
say that the modern educational process is unthinkable without the use of
computers, Internet resources, online platformsand otherinnovative technologies
that make learning more flexible, accessible, and oriented to student individual
needs [2]. The use of ICT in education is especially relevant for IT students: the
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nature of their future professional activity implies active use of digital technology.
Another notable aspect of I'T education is necessity to acquire English because a
huge amount of documentation is written in English, and the international IT
community uses this language for communication [3].

The use of information and communication technology has found wide
application in foreign language teaching [4]. Teachers use electronic educational
resources that present teaching material in an interactive form. N.A. Shegay and
O.I. Trubitsyna point out the following advantages of using electronic educational
resources in foreign language teaching: optimisation of practicing skills included
in foreign language communicative competence, a variety of means of
visualisation of teaching material, the possibility of automated control by means
of online tests, etc. [5]. In addition, applications aimed at learning and practising
grammatical rules and foreign language vocabulary are now widespread. It is
noted that gamification of this process makes learning more exciting, which
increases the motivation of language learners [6].

When it comes to using ICT in teaching, it is necessary to mention electronic
dictionaries. Electronic dictionaries have also become widespread in foreign
language teaching owing to their advantages over printed dictionaries [7]. For
example, electronic dictionaries have extended functionality — it is possible to
make quick edits to dictionary entries, provide articles with various multimedia
materials illustrating concepts or giving information about word pronunciation
[8]. Furthermore, word search is performed faster compared to a regular printed
dictionary [9].

The development of the electronic dictionary is rather a labour-intensive
process raising a number of issues, the resolution of which will contribute to a
more effective application of the dictionary in the educational process [10]. Let
us analyze the most important aspects of creating the electronic dictionary.

Methodology. First of all, it is essential to establish the principles that will
guide the selection of lexical items to be included into the dictionary, as this
selection is vital for addressing the needs of its intended readership. This aspect
of dictionary development has been analysed by many specialists. For instance,
N.D. Galskova points out that all the principles of lexis selection can be divided
into three groups: statistical, linguistic, and methodological ones. Statistical
principles include frequency and commonness. Frequency refers to the total
number of times a word is used in a source or group of sources. Commonness is
the number of sources where a word in question has been used at least once.
Methodological principles rely on the aim of studying the language. Linguistic
principles include the principle of combinability, the principle of stylistic
unrestriction, the principle of semantic value, the principle of word-formation
value, the principle of word polysemy, the principle of word building ability, the
principle of frequency'.

'Galskova ND, Gez N1. Theory of foreign language teaching. Linguodidactics and methodology:
training manual for students of linguistic universities and foreign language faculties of pedagogical
higher education institutions. Moscow: Akademia; 2004. (In Russ.)
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T.M. Dementyeva states that “in defining special lexical units, the following
linguistic principles become fundamental: semantic, word-formation value and
multiple meanings of lexical units” [11, p. 137].

S.V. Kalashnikova, speaking of the importance of lexical selection, lays
emphasis on sticking to “the principle of semantic value, in which the dictionary
should include words that are significant for understanding professionally
oriented texts, and the principle of combinability, where the dictionary favours
terms that can be combined with other words” [12, p. 291].

Thus, having analysed the principles of lexical item selection, we can make
the following conclusions. Firstly, it is obvious that the vocabulary to be used for
teaching English to IT students should contain lexis from the relevant fields of
knowledge, mastering which is necessary for a future specialist in this area.
Besides, it is necessary to focus on constant update of lexis — in the rapidly
developing IT sphere there frequently appear new lexical items that either
describe previously non-existent concepts or replace something outdated. Also,
words should be included based on the frequency of their use in professional
literature. In addition, in cases when a word has more than one meaning, it is
necessary to specify all variants of interpretation of this concept in order to
present the terminology of the field in the most concise manner.

Therefore, taking into account the non-linguistic specificity of the discipline
“Data Analysis”, we believe that the following principles should be used when
selecting lexical items for the English-Russian dictionary on this discipline:

1. The principle of frequency of use of the term in professional literature.
The more frequently a term is used, the higher the probability of its inclusion in
the dictionary.

2. The uniqueness principle. Some terms may have several meanings, and
in this case, it is necessary to choose the variant that best matches the context
of use.

3. The relevance principle. It is necessary to keep track of changes in
professional vocabulary and update the dictionary accordingly.

4. The word-formation value principle. Its particular importance lies in the
fact that words from which a large number of derivative words and expressions
can be formed have a special value when included in the dictionary, since
derivatives generate a larger number of lexical units relevant to the discipline in
question.

In addition to the linguistic aspects, the process of developing the electronic
dictionary implies the need to solve some technical tasks. The dictionary must
contain a large amount of information and this may not be limited to the
immediate dictionary entries, as depending on the purpose of the dictionary, it
may also include illustrations, audio or video clips, and examples of the use of
lexical units to provide context and other additional information to enhance
understanding and improve information retention. The significant amount of
information to be dealt with is precisely the reason why organizing the dictionary
can be a challenging task, requiring non-standard approaches to indexing, data
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structuring and storage. In addition, it is important to note the need to optimise
the speed of the dictionary, as users prefer the resource to operate at the highest
possible speed.

Alongside these important tasks that need to be addressed during the
development of the electronic dictionary, it is essential to adhere to several
pedagogical principles that will help to organise the dictionary in the most
optimal way and contribute to its successful application in educational process.
In our opinion, it is important to take the following didactic principles into
account:

1) The principle of scientificity: information should be reliable and align
with modern science.

2) The principle of clarity: the use of illustrations, videos and other means of
visualisation helps to better assimilate the material.

3) The principle of accessibility: information should be understandable for
all users, regardless of their competency in the subject area.

4) The principle of systematicity: this principle implies that all selected
lexical units are thematically related, representing hierarchically selected
thematic groups characterised by different types of relations. In addition, all
materials should be structured in such a way that the user can easily find the
necessary information.

5) The principle of individual approach: every user has their own specific
characteristics in how they perceive information, so it is necessary to take into
account their interests and needs when composing content.

Results and discussion. Having considered the methodological foundations
of creating the electronic dictionary, it is also necessary to note technical
components to be involved in this process. When developing the electronic
dictionary, it is important to consider the following key components that
determine its functionality:

1) database,

2) software,

3) search algorithms,

4) server infrastructure,

5) content,

6) component interactions.

Dictionary databases are the foundation of the electronic dictionary.
A database is a set of data stored according to a data schema, manipulated
according to the rules of data modelling tools?. The most common type that is
used to create electronic dictionaries is relational databases. The information
contained there is presented in the form of a table consisting of keys — attributes
that uniquely identify an object in the database, and identifiers — unique numbers
assigned to each item to distinguish it from other items. Besides, the logic of

2 Information technologies. Vocabulary: GOST 33707 2016: Interstate  Standard
(promulgated: 1.09.2017). Moscow: Standartinform; 2016. (In Russ.) https://docs.cntd.ru/
document/1200139532 (accessed: 7.10.2024)

BIAWAHUE TEXHOJIOTU HA PA3BUTUE OBPA3OBAHUS 93



Danilenko A.S. et al. RUDN Journal of Informatization in Education. 2025;22(1):89—98

relational databases implies the presence of two tables, the elements of which are
linked by identifiers®. An example of a relational database implementation for
creating the electronic dictionary involves two tables: the first one contains words
in one language, while the second one contains their translations in another
language. The keys for pairs of words that are translations of each other are
identical.

Relational database management systems (RDBMS) such as MySQL,
PostgreSQL, and Firebird are used to work with relational databases*. Specialists
point out a number of advantages of relational DBMSs, such as: data consistency
and integrity, ease of data retrieval and processing, scalability, and powerful
ecosystem and compatibility>.

As far as the software used in the creation of the electronic dictionary is
concerned, the following necessary components should be highlighted:

1) CMS (Content Management System, also known as “CMS-engine”, or
“engine”) is software for developing, editing, and structuring an application. Its
particular importance lies in the ability to add items to the dictionary and make
changes without having to edit the dictionary structure itself.

2) Programming language for writing the code and coordinating the
interaction of the dictionary components. Selecting a programming language
influences the dictionary performance, memory consumption, and dictionary
development speed. It should be noted that each language has both advantages
and disadvantages to be considered taking into account the purpose of creating
the dictionary. Thus, the advantages of the Python programming language
include the relative simplicity and brevity of the syntax, which simplifies and
speeds up the development process. In addition, Python supports libraries for
natural language processing (NLTK), data manipulation (Pandas), and web
application development. The disadvantages of choosing Python for creating the
electronic dictionary include low performance. Java and C++ provide maximum
performance but dictionary creation takes more time and effort due to the
complexity of the syntax. JavaScript language is used for both frontend and
backend development, which simplifies the process of building the dictionary.
Moreover, JavaScript supports many libraries and frameworks for the task in
question. However, this programming language is also inferior to Java and C++
in terms of performance.

3) API (Application Programming Interface) is a software interface that
allows for organising interaction between computer programs. Application of
API when developing the electronic dictionary allows expanding its capabilities
and providing integration with other services.

3 Komarov VL. A4 guide to databases. Moscow: DMK -Press; 2024. (In Russ.)

4 Kulikov SS. Working with MySQL, MS SQL Server and Oracle in examples: practical guide for
programmers and testers: training manual. 2019. (In Russ.) https://svyatoslav.biz/database _book/

> Mamedli RE. Database management systems: training manual. Nizhnevartovsk: Nizhne-
vartovsk State University Publ.; 2021. (In Russ.)
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Word search algorithms play a crucial role in electronic dictionary
functioning, the efficiency of the developed tool directly depending on them.
Among the word search algorithms used in electronic dictionaries are the
following:

e Linear search: consists of checking each word alphabetically until the
desired word is found. It is the simplest algorithm, its execution taking a
considerable amount of time.

e Binary search: the dictionary is divided in two halves, and the desired word
is searched in both halves. Execution of this algorithm takes less time than
linear search, but requires preliminary division of the initial array of words.

e Prefix trees: when implementing this algorithm, words are treated as a
sequence of symbols in a tree structure. This algorithm allows to quickly
search words by prefix (for example, all words beginning with “auto-").

e String matching algorithms (e. g. Levenshtein algorithm): used to find a
word even if it is misspelt.

e Lemmatisation algorithms: determine the initial form of a word (lemma),
excluding endings and inflection.

e Morphemic analysis algorithms: break a word into its constituent parts
(morphemes) to determine its grammatical characteristics.

Conclusion. Thus, the article presents key aspects of the development of a
specialised English-Russian electronic dictionary aimed at IT students studying
data analysis. Particular focus is given not only to linguistic issues of lexical item
selection and organisation, but also to technological solutions underlying the
creation of a modern and user-friendly electronic resource. The article
emphasizes the importance of observing didactic principles such as scientificity,
visibility, accessibility, systematicity and individual approach to ensure the
effectiveness of the dictionary as a learning tool. The authors have developed
such criteria of lexicon selection as frequency, uniqueness, relevance and word-
formation value. These criteria take a special place in the context of the
dynamically developing subject area of data analysis.

In conclusion, it should be noted that the development of a specialised
electronic dictionary for IT students from the point of view of an effective
learning tool is a complex and complicated process that requires a deep
understanding of both linguistic, pedagogical and technological aspects of the
developer. We believe that adherence to the principles outlined in the article and
the use of the described technologies will help to create an effective learning tool
that meets the needs of modern educational environment.
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competencies among students of physics and mathematics specializations. Methodology.
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JICHUIi TIOATOTOBKY OYAET 11eJ1eCO00pa3HbIM PACKPbITh UCTOPUYECKUE TTPEAIO-
CBUIKM M TEHICHLWU, MPEAOIpeIeaMBIINE HAOII0JaeMyI0 B MEXIYHAPOIHOM
00pa3oBaTeJIbHOM MMPOCTPAHCTBE HEOOXOAMMOCTh (POPMUPOBAHUS LIM(PPOBBIX
KOMITETEHLIMI Y CTYAEHTOB B 00JIACTU UX MPO(ECCUOHAILHOTO Pa3BUTHS.

BoisiBiisisi mcropuueckue MNpeanochbUlkKM MHGOopMaTu3auum oOpa3oBaHUs,
BaXKHO O0OpaTUTHCS K BCEMUPHOI UCTOPUHU, B YACTHOCTU K OTHOMY U3 €€ YHUTap-
HO-CTaguaJIbHbIX TNpeacTtapiaeHuit [1, c. 158] — couuosiornyeckoi KOHLUEMUUN
MOCTUHAYCTPUATBLHOTO 0011IeCTBa [2, €. 25] — B €AMHCTBE ¢ TAKUM KOMILIEKCHBIM
MpOoLIECCOM, Kak nHpopMatuzanus oomectsa [3]. Cam npouecc nHpopmaTrsa-
LIMU TECHO CBS3aH C CUCTEMHBIM U3MEHEHHUEM CITOCO00B paboThI ¢ MH(MOpMaLIM-
€ii, a TaK>Ke C TOSIBJICHMEM HOBBIX JUISI CBOMX MCTOPUUYECKMX ATAlIOB KOMMYHUKA-
TUBHBIX B3aUMOJAEHCTBUIA Y TEXHOJOTMYECKUX PEIIECHUIA, CUCTEMATU3UPYIOIINX
MOCJeA0BaTEIbHOCTb U3 LIECTU «MTH(POPMALIMOHHBIX PEBOJIIOLIMIN» [4].

PaccmaTpuBast BRICIIYIO IIKOJIY € TTO3UILIMM HAOJI0IaeMbIX B Heil 1uppo-
BBIX M3MEHEHUI, BBI3BAHHBIX MHMOpPMaTHU3alMEel OOIIeCTBa, HEOOXOIMMO
000CHOBATh ITOTPEOHOCTH OOYUYAIOIIMXCS BBICILINUX YYECOHBIX 3aBEACHUIN B OCBO-
€HUU HOBBIX KOMITETEHLIM, TTO3BOJISIONINX aIalITUPOBATHCS K LM(PPOBLIM 13-
MeHeHMsIM. C OJJHOI CTOPOHBI, COIJIAaCHO MYyHKTY 2 ctaThk 26 BceoOieit ne-
KJIapalluy TpaB 4yejIoBeKa, MpUHATON pe3osouueil [eHepanbHO Accambiien
OOH 10 neka6bps 1948 r., «O06pa3oBaHue JOIKHO ObITh HAITPABJIEHO K IMOJIHO-
My Pa3BUTHUIO YEJIOBEYECKON JIMUYHOCTH...»!, 1 B 3TOM OTHOIICHUU pPa3BUTHUE
YeJIOBEYECKOM JIMYHOCTU BaxKHO HOPMUPOBATh B €CTECTBEHHOM cpejie colua-
JIM3allMM 4YejioBeKa, KOTOopasi B YCJIOBUSIX MH(OpMaTU3aLMKU OOIleCTBa BCe
yale OTOXIeCTBIseTCs ¢ LMdpoBoii cpenoi [5].

C apyroili cTOpoHbI, COBpeMeHHbIe MH(POPMALMOHHbBIE TEXHOJOTMU OT-
KPBIBAIOT HOBBIE BO3MOXKHOCTH JIS1 pa3IMyHBIX MOAXOA0B K OOy4YEeHUIO, TO-
3BOJISIS 0a3UpPOBaTh 00Pa30BaATEIbHBIN MPOLIECC HA TTIPUHLIMMAX TOCTYITHOCTU U
WHKJTIO3UBHOCTH, YTO COIVIACYeTCs C peaym3almeii 3agad [6], HalpaBIeHHBIX
Ha noctkeHue Llenu 4 B o61acTu ycroiunBoro pa3Butus «OQoecrieueHue Bee-
OXBATHOTI'O U CIIPaBeIJIMBOTO Ka4eCTBEHHOr0 00pa30BaHUs U MOOLIPEHNE BO3-
MOXKHOCTH 00y4YeHMsI Ha MPOTSKEHUM BCei XKU3HM JIJ1s1 Beex»2. Tak, HampuMep,
ACCHUCTHUBHBIE TEXHOJOTHUM TTO3BOJISIIOT aJanTUPOBaTh 0Opa30BaTEIbHBIE TTPO-
rpaMMbl K MHAWBUAYAJIbHBIM TTOTPEOHOCTSIM JIIOACH C OrpaHUYCHHBIMU BO3-
MOXHOCTSIMU 3I0POBbsI, TIpeaiarasi 1Jisl CTyIeHTOB ¢ MHBAJUIHOCTBIO Bapua-
TUBHBIE OOpa3oBaTeJbHbIE TpPaekKTOpUU C (OKYCOM Ha OCOOEHHOCTSIX
opraHu3alKu mpolecca 00ydeHUs ISl Pa3TIMYHbIX HO30JI0TUYECKUX TPYIIIT .

' BceoOmas aexiapaius mnpas dejoBeka (mpunsita IenepaiabHoit Accambieein OOH
10.12.1948 1.). https://www.un.org/ru/about-us/universal-declaration-of-human-rights (mara
obpamenus: 20.08.2024 )

2 Llenu B obacTu ycroituuBoro pas3putus. Llenb 4: ObOecrieueHre BCEOXBATHOIO U CIIpa-
BEUIMBOTO KaYeCTBEHHOTO 00Opa30BaHUS U TMOOIIPEHUE BO3MOXHOCTA OOYUEHMST Ha TPOTSI-
JKEHUU BCEW XKU3HU 1S BeeX (e npuHsAThl [eHepanbHoii Accambieeit OOH 25.10.2015 ).
https://www.un.org/sustainabledevelopment/ru/education/ (mata oopamienus: 20.08.2024 1.)

3 Kosbipesa O.A. ACCUCTHBHbBIE TEXHOJIOTUY B MHKJTIO3MBHOM 00pa30BaHUU: yueOHOE T10-
cobue s By30B. 2-¢ uzn. M.: FOpaiit, 2024. 118 c.
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ITpoGnemaTrka HACTOSIILIETO MCCIEIOBaHUS 3aJaHa B I10JIe HOPMATHUB-
HO-mpaBoBbIX akTOB Poccuiickoiit Meaepaliuu, XxapakKTepu3yIoLIuX HU(GPOBbIE
TEHICHILIMM OTeYEeCTBEHHOM HAayKM U BBICILIET0 00pa30BaHMSI:

e lludposBass MmogepHU3aLMSI CUCTEMBI BBICILIETO O0Opa3oBaHUSI 0OOCHO-
BaHa Ha ypoBHe [IpaButenbcrBa Poccuiickoit Denepannym B pamMKax
KoHuenuum rexHonornyeckoro pazsutus Ha nepuos 10 2030 n.* B Kon-
LIETILIMM OTMEYaeTCsl, YTO MPHU BHICOKOM YpOBHE 0a30BOTo (hM3MKO-Ma-
TeMaTUUeCKOro oOpa3oBaHus B CTpaHe HaOaogaeTcs Ae(ULIMUT KaapoB
WHXKEHEPHBIX M €CTECTBEHHOHAYUYHBIX CIIELIMaIbHOCTEN.

e Pa3Butue ecTeCTBEHHO-TEXHUYECKOI0 IMPOoGUIsi B CUHTE3€ C CO3TaHUEeM
HAYKOEMKUX U CKBO3HBIX TEXHOJIOTH SIBJISIETCSI IPUOPUTETHBIM HAILIMO-
HaJlbHBIM HarpasjieHueM CTpareruu HaydHO-TEXHOJIOTUYECKOTO pas-
Butust Poccuiickoii denepainu, rae ¢pyHIaMeHTabHAsI HayKa 3aHMMAaeT
KJII0U€BOE MECTO B «...TIOATOTOBKE HAYYHO-TEXHOJOIMYECKOIO CeKTOpa
CTpaHBI K HOBBIM OOJIBIIAM BBI30BaM...»>.

Takum oOpa3oM, B yCJIOBUSIX HAOJIOAAeMOI CeTOIHS 1IeCTOi «MH(opMa-
LIMOHHOM peBosoLiMu» [4] undpoBasi rpaMOTHOCTD 3a/1a€T OJIMH U3 HAaIIpaBJIsi -
IOIIMX BEKTOPOB COBPEMEHHOIO MPO(eCCUMOHATBHOTO Pa3BUTHS CTYIEHTA U,
KakK cJiecTBUe, 00yclaBInMBaeT MeTaMopd0o3bl CUCTEMBI BBHICILIETO 00pa30oBa-
HUS B POPMUPOBAHUM Y OOYUAIOLIMXCS LIMPPOBBIX KOMIIETEHIIMIA U HABBIKOB,
TaK Kak «...0e3 LIU(POBBIX TEXHOJOIUI MPUOOpPETaeMbIe... 3HAHUSI M HaBBIKU
BpSLI JIX OYIYT CTOJIb XK€ aKTyaIbHbIMU»®.

MeTtonoaorus. /IuzaiiH ucciaenoBaHus pa3padoTaH Ha aHAJIU3€ COBOKYII-
HOCTHU SMIIUPUYECKUX TAHHBIX C 1I€JIbIO alpo0alliy BHEITHEN BAIMITHOCTHU CYy-
LIECTBYIOIIMX B BBICIICH IIKOJE MOIXOA0B K 00YyYeHUI0 MH(POPMALIMOHHBIM
TEXHOJOTUSIM CTYAeHTOB (pU3UMKO-MaTeMaTUUECKUX HampaBJeHUI MOATrOTOB-
ku. CTpyKTypa ONMMCaHUS Pe3yJIbTaTOB UCCIEA0BaHMSI OCHOBBIBAE€TCS Ha CJie-
IOYIOIIUX METOAAX.

KonuuecTBeHHBIE METO/IbI CTATUCTUYECKOTO ¥ SKOHOMMYECKOTO aHaIn3a,
onpeesitole BbIOOpKy By30B B mpeaMeTHoM peliTuHre QS WUR by Subject:
Physics & Astronomy’ 1J1s1 0000IIEHNST MEXIYHAPOIHOTO OITbITa OPraHU3alin
00pa3oBaTeIbHOIO MPOoILEcca B INIOCKOCTU MTPOOJeMaTUKU UCCIIEI0BAHUS.

4 06 yrBepxkaeHnM KOHIIEMIIMKM TEXHOJOTUYECKOTO pa3BUTHs Ha mepuon ao 2030 roga
(BMecte ¢ «KoHuenuuei TexHoJornueckoro pazputus Ha nepuoa ao 2030 rona»). Pacnopsixke-
aue [TpaBurenberBa PO ot 20.05.2023 . Ne 1315-p (pemakmus ot 21.10.2024 1.). https://www.
consultant.ru/document/cons_doc_LAW 447895/ (mata oopamieHms: 21.08.2024 1.)

5 O Crpareruy Hay4HO-TEXHOJIOTMYecKoro pasButusi Poccuiickoit Denepanuu. Ykas
IIpesumenta PO or 28.02.2024 . Ne 145. https://www.consultant.ru/document/cons_doc__
LAW 470973/ (nata oopamienus: 21.08.2024 1)

® BceMMpHBI IOKJTam [0 MOHUTOPMHTY oOpasoBaHus (pe3iome): TeXHOJIOTMU B
obpazoBanuu: Ha ybux ycnoBusx? / KOHECKO. IMapwx, 2023. https://unesdoc.unesco.org/
ark:/48223/pf0000386147 rus/PDF/386147rus.pdf.multi (nata oopamenus: 20.08.2024)

7QS World University Rankings by Subject 2024: Physics & Astronomy // QS Topuniversities.
com. https://www.topuniversities.com/university-subject-rankings/physics-astronomy (mata
obpamrenus: 20.08.2024 )
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KauecTBeHHbIE MeTOABI cOOpa M aHauM3a JaHHBIX. CHUCTeMaTU3UPYyeTCsI
OTEUYECTBEHHBIN U MEXIYHAPOIHbIN OMbIT BHICIIMX YU€OHBIX 3aBeIeHUI B Ua-
CTU peaiu3aluu LU(GPOBO KOMIIOHEHTHI MOATOTOBKU CTYAEHTOB OTHOCH-
TEeJIbHO CJIeayIollell BEIOOpKU 00pa30oBaTe/IbHbIX MporpaMm OakajlaBpuaTa U
cneuuanurera: «Astrophysics» (Harvard University), «Physics» (University of
Oxford, Stanford University, Massachusetts Institute of Technology), obias
nporpamma mnoarotoBku «Natural Sciences» (University of Cambridge), npo-
rpammbl 03.05.02 «®DyHpameHTanbHasi M npukiagHasa ¢usuka» u 03.05.01.
«ActpoHomust» (MI'Y um. M.B. JlomoHocoBa), 03.03.01 «IIpuknangHbeie MmaTe-
matuka u ¢usuka» (MOTHU, HUAY MUDOU, HI'Y), 03.03.02 «Dusuka»
(HT'Y).

PesyabraTel n o0cyxkaenune. [lepedyeHb YKPYITHEHHBIX TPYIIN CHIELMATbHO-
CTEel 1 HaIlpaBJIEHUI MOATOTOBKHU BBICIIIETO 0Opa30BaHMs, BXOISIINX B COCTaB
(pu3MKO-MaTeMaTUYECKMX HAyK, B COOTBETCTBUM C MPUKa3oM MUHOOpHayKu
Poccun o1 04.03.2022 . Ne 197, cocTaBisiioT Tpy HaMMeHOBaHMS 00JiacTeil 00-
pa3oBaHMsI MaTeMaTU4eckoro npodguis («MareMaTruka U MexaHuka», «CtaTtu-
cTuKa», «PyHaaMeHTaJbHbIe MaTeMaTHUKa U MeXaHWKa») U YeTbIpe HauMEHO-
BaHMs oOJiacTeil oOpa3oBaHMsI (yHIAMEHTaIbHOro Tipodmist («Puszmkas,
«Pagmodusuka», «ActpoHomusi», «OyHIaMeHTaIbHAsA U TIpUKIanHas pusu-
Ka»)¥. Tak Kak MaTeMaTM4eCKW ammapar SBIsIeTCs (PYHKIIMOHATbHBIM WH-
CTPYMEHTOM (hU3MKO-MaTeMaTU4YeCKOro nmpoduisi, BLIOOPKY objacteit odpa-
30BaHUSI OTHOCHUTEJbHO TMpOOJeMaTUKM MCCIEIOBaHUs 11eJeCO00pa3HO
OIpeJeIUTh B YaCTU (DYHIAMEHTAIbHOM COCTaBJISIIONIEH paccMaTpUBAEMOIo
TepeyHsl.

LleneBas rpymnma BBICIIMX YYEOHBIX 3aBelIeHMI, OTHOCUTEIBHO KOTOPOit
CUCTEMATU3MPOBAH MEXIYHAPOMAHBIN OMBIT OOYYEHUs CTYIEHTOB MH(pOpMa-
LIMOHHBIM TEXHOJIOTUsIM, c()OpMHUpPOBaAHA MO pe3yJbTaTaM MPEeIMETHOIO peil-
tuHra QS WUR by Subject: Physics & Astronomy ¢ yueToM peiATUHIOBbBIX JIU -
Huit TpeHaa B riepuon ¢ 2021 nmo 2024 . (ta6a. 1).

Tabnuua 1

CpaBHUTENbHaA AVHaMMKa NO3ULMIA YHUBEPCUTETOB B NpeamMmeTHOM pentuHre QS WUR
by Subject: Physics & Astronomy B nepuog ¢ 2021 no 2024r.

OGLas oL eHKa
2021 | 2022 | 2023 | 2024

Bbicluee yueOHOe 3aBegeHue CrtpaHa

MaccauyceTCKnii TEXHONOrMYecKknia

98,5 98,7 97,9 97,8
VNHCTUTYT

CoegnHeHHble LLtaTbl AMepuku

lapBapackuii yHnBepcuTeT 97,1 96,9 97,0 96,7
CtaHdopackuii yHneepcutet 97,5 96,4 94,8 94,7
Okcdopackuii yHneepcutet CoeamtenHoe KoponescTao 95,2 94,8 94,9 95,7
KeMbpuaokckuii yHnBepcuTeT 95,9 95,9 94,5 94,5

8 O6 ycTaHOBJECHMM COOTBETCTBUI CITELIMAILHOCTEN M HAMpPAaBJIEHUI MOATOTOBKU BbIC-
1ero o0pas3oBaHus 110 IIporpaMMmam OakajaBpuaTa, IIporpaMmaM CIIELIMaJIUTETa, Iporpam-
MaM MarucTpaTypbl, IpOrpaMMaM OpAMHATYPLI U IPOrpaMMaM aCCUCTEHTYPbI-CTaXKUPOBKH. ..
ITpuka3 Muno6pHaykur Poccrum ot 4.03.2022 1. Ne 197 (pemaxkmus ot 2.08.2024 1.). https://www.
consultant.ru/document/cons_doc_LAW_ 413820/ (maTta oopamieHms: 22.08.2024 1)
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OkoHyaHue Tabn. 1

O6Las oueHka
2021 2022 | 2023 | 2024

Boicliee yueGHOe 3aBegeHue CtpaHa

MOCKOBCKUI rocyfapCTBEHHbIN
yHuBepcutet umexHn M.B. Jlomo- 82,6 82,6 82,7 80,9
HOCOBa

MOCKOBCKMIN GUINKO-TEXHNHECKWNTA
MHCTUTYT (MDTN)

HaunoHanbHbIn nccnenoBaTeb-
CKWI AAEepHbIV yHUBEpCUTeT 75,9 77,2 77,4 76,1
«MNDU>»

HoBocnbupckuii rocyaapCTBeHHbIN
yHuBepcuteT (HI'Y)

80,1 80,9 80,1 78,7

Poccuiickas depnepauns

75,6 75,1 72,3 71,2

UcTto4Humk: coctasneHo 4.1. 1o6poMnpoBbIM.

Table 1

Comparative dynamics of universities’ positions in the Subject Ranking QS WUR
by Subject: Physics & Astronomy in the period from 2021 to 2024

Higher Education Institution Countr Overall Score
9 Y 2021 | 2022 | 2023 | 2024

Massachusetts Institute 98 5 08.7 97.9 97.8
of Technology ) )
Harvard University The United States of America 97.1 96.9 97.0 96.7
Stanford University 97.5 96.4 94.8 94.7
University of Oxford . . 95.2 94.8 94.9 95.7

- - - The United Kingdom
University of Cambridge 95.9 95.9 94.5 94.5
Lomonc_)sov Moscow State 82.6 82.6 80.7 80.9
University
Moscow Institute of Physics . . 80.1 80.9 80.1 78.7
and Technology Russian Federation
National Research Nuclear
University MEPhI 759 772 774 76.1
Novosibirsk State University 75.6 75.1 72.3 71.2

Source: compiled by Daniil D. Dobromirov.

Baxxno ormetuts, uto B nniepuof ¢ 2022 o 2024 r. cpeaHuid 1moKas3aTesb o
perTUHTOBBIM no3ulusiM By30B Poccuiickoit @enepamuu (TOI14) B mpeameT-
HOM peiitTuHre cHu3nics Ha 48,34 % (c 233 no 346 mecTa) Mpu COOTBETCTBYIO-
LIEW OTpULIATEIbHON IMHAMUKE POCTA CPEIHETO IMOKA3aTe ISl «001ast OLIEHKa»,
paBHoii +24,00 % (c 62,5 no 77,5).

ITpu oAroToBKEe CBOAHOIO MepevHs HU(PPOBLIX KOMIIOHEHT (IIpOrpaMM-
Hoe obecrneueHue, cpelbl pa3pabOTKU, SI3bIKM MPOrpaMMUPOBAHUS, BCIIOMO-
raTeabHble HUMPOBLIE peleHus ) (Tad1. 2) ObLIM pacCMOTPEHbI pabouue Mpo-
rpaMMbl JUCHUIUIMH, aHHOTAllMM OOpa3oBaTeJbHBIX MPOrpaMM U KYpCOB,
yuyeOHbIe TUIaHbl ¥ TpeOOBaHUS K MaTepUalbHO-TEXHUYECKOI 6a3e 1o 3a1aH-
HOI IpyI1ire By30B°.

 Massachusetts Institute of Technology, Department of Physics. https://physics.mit.edu/
academic-programs/undergrads/ (mata oopamenus: 15.08.2024 1.); Harvard University, De-
partment of Astronomy. https://astronomy.fas.harvard.edu/undergraduate-program (mata o0-
pamienus: 15.08.2024 r.); Stanford University, Department of Applied Physics. https://bulletin.
stanford.edu/departments/APPLPHYSIC/overview (mata o6pamenust: 15.08.2024 r.); Uni-
versity of Oxford, Physics. https://www.ox.ac.uk/admissions/undergraduate/courses/course-
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Tabnuua 2

KoMnoHeHTbI, ucrosb3yemble Npu 06y4eHUn CTYAEHTOB MHGOPMAaLMOHHbIM
TEXHOJIOrMsiM B UCC/ieAyeMoii rpynne By3oB (Mo ctpaHam)

Ne CtpaHa KomnoHeHTa LleneBble ¢pyHKUMMN NCNONb30BaAHUSA
A3bIKU NPOrPAMMUWPOBAHUSA
L Poccuiickas denepaums, C++
1.2 | CoegnHeHHoe KoponescTBo, Python OCHOBbI MPOrpPamMMMNPOBaHNS,
1.3 | Coennrentble LLITaTel AMEPUKY | Eqtran MaTemaTuyeckme BbIYUCIEHWS, aHAIU3 AaHHbIX
1.4 Java

— CoepuHeHHoe KoponeBcTBo,

1.5 | CoeauHentble LLiTaTbi AMepuki | R cTaTucTuyeckas o6paboTka AaHHbIX, rpadudeckas

BU3yanunsauus
NPOrPAMMHOE OBECNEYEHUE

nporpamMMvpoBaHne, MaTeMaTuyeckme Bbl4mc-

NIeHNs1, aHann3 JaHHbIX, rpaduyeckas Busyanu-
3auus, annapaTtHoe obecrneyeHne, nHTepdeicol
BHELLIHUX S3bIKOB

2.1 MATLAB

Poccuiickaa Pepepaums,
CoeanHeHHoe KoponeBcTBo,
CoepaunHenHsble LLtaTbl AMepukun

rpaduryeckoe nporpamMmmmpoBaHve, paspaboTka
LabVIEW TECTOBbIX CUCTEM, aHANN3 AaHHbIX, annapaTtHoe
obecneyeHne, MHTepdencol BHELLIHUX S3bIKOB

2.2

MOZENNPOBaHNE U MPOEKTUPOBAHUE CUCTEM,
2.3 Multisim BU3yann3auuns noBeOEeHNSA 3NEKTPOHHbIX CUCTEM,
VHTEP®dENCbI BHELLHNX A3bIKOB

2.4 Origin aHanus gaHHbIX, rpaduyeckas Bu3yannsaums

mMaTtemMaTndieckme BblHncneHums,

2.5 GNU Octave
rpaduyeckas Busyanmsaums

——— Poccuiickaa depnepauns

MaTemaTnyeckme BblHUCIEHNS], aHaNU3 AaHHBbIX,
Wolfram Math-
2.6 ) rpaduyeckas Bu3yanmsaums,
ematica
MallVHHOe 0by4eHne

C034aHu1e BbIYUCTINTENBHBIX CPea, MHTEPaKTUBHbIE
2.7 Nteract GNOKHOTHI,
MHTEPdENCHI BHELLIHNX S3bIKOB

mMartemMaTnyieckne BblHNCIIEHNA, aHann3 gaHHbIX,

2.8 | CoepmHeHHoe KoponescTso, JupyterHub rpaduyeckas Bu3yannsaums, UHTEPaKTVBHbIE
CoenuHeHHble LLTaThl AMepuki 6/10KHOTbI, MALIMHHOE 0OYYeHVE
MaTemaTnyeckne BblHUCIEHUS, aHaNU3 AaHHBIX,
2.9 Wolfram|One | rpaduueckas suayanmsauus, annapaTHoe obe-

crneyeHne, MalvHHoe 00yyeHne

2.10 Java 3D API MoAenMpoBaHue TpexXxMepHom reoMeTpum
WHTErPUPOBAHHASA CPELOA PASPABOTKU

MaTemaTuyeckme BblHUCIEHNS], aHaNU3 AAHHBIX,
RStudio IDE rpaduyeckas Budyanmsaums, annapaTtHoe obe-
cneyeHne, nHTepdencol BHELLHUX A3bIKOB

CoepanHeHHoe KoponeBcTBo,

8.1 CoepaunHeHnHsble LLtaTel AMepukun

listing/physics (mata oopamenust: 15.08.2024 r.); University of Cambridge, Natural Sciences.
https://www.undergraduate.study.cam.ac.uk/courses/natural-sciences-ba-hons-msci (1ata 06-
pamienust: 15.08.2024 r.); MockoBCcKuii rocynapcTBeHHbBIN yHUBepcuteT uMenu M. B. JlomoHo-
coBa, O0Opa3oBare/ibHbIe CTAHIAPTHI (MaTeMaTUUYeCKNe U eCTeCTBeHHbIe HayKu). https://msu.
ru/sveden/eduStandarts/ (mata oopamenus: 15.08.2024 r.); MockoBckuii (hU3NKO-TEXHUYE-
ckuit uHcTuTyT, MHCTUTYTCKUME Kadeapsl, IEHTPHI U IeTTapTaMeHThI. https://mipt.ru/institute-
departments (mata oopamieHust: 15.08.2024 1.); HaumoHambHBIN MCCIIe0BATSILCKUI SIEPHBIN
yauBepcuter MUDU, O6pazoBaTenbHble mporpaMmMsbl. https://eis2.mephi.ru/programs?F.
LIds=3&F.LIds=5&F.PrN=&F.Ys=&F.Delds=&F.FInds=1&F.FInds=2 (mara o0paieHus:
16.08.2024 1.); HoBocuOUpCKMii rocynapcTBeHHbIN yHUBepcuTeT, Pusuka. https://education.
nsu.ru/physics/ (nara obpamienust: 16.08.2024 r.).
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OkoHyaHue T1abn. 2

Ne CrtpaHa | KomnoHeHTa | LleneBble pyHKUMU NCNONb30BaAHUS
BCMOMOIATEJIbHbIE PELUEHUSA (YTUJIUTbl, MAKPOKOMAHbI, BUBJIMOTEKMW)

4.1 SageMath mMaremMaTuyecKmne BblHUCIIEHNA

4.2 | Poccuiickas Penepaums Gnuplot rpaduyeckas Buayanmaaums

4.3 AMS-LaTeX aHann3 OaHHbIX

a4 REPL MaTteMaTu4eckmne Bbl4MCIIEHMS,
1ccneLoBaHme NoBeaeHUs Koaa

4.5 | CoegnHeHHoe KoponeBcTBo, NumPy nogaepXka MHOroMepHbIX MacCUBOB

4.6 CoepnnHenHbie LLTaTsl AMepuku TensorFlow MaTtemMaTunyeckme BblYUCNEeHUSs, aHannu3 OaHHbIX,
paboTa C NCKYCCTBEHHBLIMW HEMPOHHBLIMWU CETAMU,

4.7 Keras MaLLHHOe 0ByyeHne

UctoyHumk: coctaBneHo [.[,. 1o6poMUpPOBbIM.

Components used in teaching information technology to students in the surveyed group
of universities (by country)

No. Country Component | Target utilization functions
PROGRAMMING LANGUAGES
L Russian Federation, CHt
1.2 | the United Kingdom, _ Python fundamentals of programming,
1.3 | the United States of America Fortran mathematical computing, data analysis
1.4 ) ) Java
— The United Kingdom, — -
1.5 |the United States of America R statistical processing of data,
graphic visualization
SOFTWARE PROGRAMS
programming, mathematical computing,
2.1 MATLAB data analysis, graphical visualization,
hardware, external language interfaces
Russian Federation, graphical programming, test system development,
2.2 |the United Kingdom, LabVIEW data analysis, hardware,
the United States of America external language interfaces
systems modeling and design,
2.3 Multisim visualization of electronic systems behavior,
external language interfaces
2.4 Origin data analysis, graphical visualization
25 | pi . GNU Octave | Mathematical computing,
Russian Federation graphical visualization
2 Wolfram mathematical computing, data analysis,
Mathematica | graphical visualization, machine learning
creating computational environments,
2.7 Nnteract interactive notepads,
external language interfaces
mathematical computing, data analysis,
2.8 | The United Kingdom, JupyterHub graphical visualization, interactive notepads,
the United States of America machine learning
mathematical computing, data analysis,
2.9 Wolfram|One | graphical visualization, hardware,
machine learning
2.10 Java 3D API modeling of three-dimensional geometry
INTEGRATED DEVELOPMENT ENVIRONMENT
. ) mathematical computing, data analysis,
3.1 The Ur?lted Kingdom, . RStudio IDE graphical visualization, hardware,
the United States of America )
external language interfaces
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Table 2, ending

No. Country Component Target utilization functions
SUPPORT SOLUTIONS (UTILITIES, MACRO COMMANDS, LIBRARIES)
i SageMath mathematical computing
4_.2 Russian Federation Gnuplot graphical visualization
4.3 AMS-LaTeX data analysis
a4 REPL mathematical computing,

code behavior research

4.5 | The United Kingdom, NumPy support for multidimensional arrays
46 the United States of America

TensorFlow mathematical computing, data analysis,
working with artificial neural networks,
machine learning

4.7 Keras

Source: compiled by Daniil D. Dobromirov.

M3 npencraBieHHBIX pe3yIbTaTOB SMIMPUUYECKOTO aHaIM3a B CPABHUTEb-
HOH TIJIOCKOCTHU MCCJIEA0BAHUSI MOXHO OMpPEAe/IUTh KOJIMYSCTBEHHYIO XapaK-
TEPUCTUKY YPOBHSI pa3BUTHUS cyllecTBYwOIINUX B Poccuiickoit Peaepain 00-
pa3oBaTeNbHbIX MOIXOA0B K (OPMUPOBAHUIO HUMPOBBIX KOMIIETCHIIUN Yy
CTYIEHTOB OTHOCUTEILHO MEXXIYHAPOIHOTO OMbITa. Tak, OTe4eCcTBEHHbBIC BY3bI
B CBOMX 00pa30BaTeJIbHBIX ITporpaMMax peajn3oBbiBaioT 52,17 % ot Bceii co-
BOKYIHOCTH TIPEACTaBICHHBIX LIM(PPOBLIX KOMIIOHEHT, B TO BpeMsI KaK MEXITy-
HapoAHbIe BY3bI 3a1eicTBYIOT 73,91 %. [1pn 3TOM OTHOCHUTEIbHAS JOJII TIepe-
CeYeHHUs METOJOB OOyYeHUSI B MCCJIEOyeMOI TIpyIe BBICIINX Y4EOHBIX
3aBeieHUi cocTaBisieT 26,08 %, 4TO TOBOPUT O BEICOKOM YPOBHE AUBEepCcUdU-
Kalyu o0pa3oBaTe/bHbIX TPAGKTOPUI B MEXIYHApOAHOM OOpa3oBaTebHOM
IMPOCTPAHCTBE B YacTH OOYyYEHUS CTYIACHTOB (DM3MKO-MaTeMaTUYECKUX Ha-
MpaBJIeHUI MOATOTOBKY MH(GOPMALIMOHHBIM TEXHOJIOTHSIM.

3akmouenne. B coBpeMeHHOM Mupe mpodecCHOHaIbHOE pa3BUTUE CTY-
JIGHTOB BY30B TECHO CBSI3aHO C TeM, HACKOJIbKO METOIbI OOYUEeHMS aianTUPO-
BaHbI K TEXHOJOTMYECKUM YCJIOBUSIM, YTO, B CBOIO OUYEePE/Ib, OTPAXKAET YPOBEHb
nHoOpMaTHU3aMKY O0IIECTBA.

BrisBIeHHAST COBOKYITHOCTh LIM(PPOBBIX PEIICHUi, TIpUMEHSIeMas B TIPO-
1ecce 00y4eHus THGOPMAIIMOHHBIM TeXHOJIOTUSIM CTYICHTOB (hM3MKO-MaTe-
MaTUYeCKUX HaIlpaBJIeHUI TTOATOTOBKM, MO3BOJIMIA CUCTEMAaTU3UPOBATh OTe-
YECTBEHHbII M MEXIYHApOJIHbBII OMBIT OpraHu3aluyd 00pa30oBaTeJbHBIX
TpaeKTOpUil B pa3pe3e MPaKTUUYECKOIro pa3BUTUSL HU(PPOBBIX KOMIETCHLIUIA
0o0y4JarolIunxcs.

Cnucok nutepartypbl

[1]  Cemenos IO.H. BcemupHasi UCTOPUS KaK eIMHBIN MPOLIECC PA3BUTHS YesIoBeUeCTBa
BO BpeMeHHU U TTpocTpaHcTBe // @unocodus u obinectso. 1997. Ne 1. C. 156—-217.

[2]  Bell D. The coming of post-industrial society: A venture in social forecasting. New
York: Basic Books; 1973. https://archive.org/details/comingofpostind000bell/
mode/2up

[3] Paxumos A.H. UndpopMaimoHHast TEXHOJIOTHSI 1 THPOPMATU3aLMsT COBPEMEHHOTO
obmectBa: cBonHbIl pedepar. M.: UHMOH PAH, 1989. 19 c.

OBYYEHUE UHO®OPMATUKE 107



Dobromirov D.D. RUDN Journal of Informatization in Education. 2025;22(1):99—108

[4]

[5]

[6]

[1]
2]
3]
[4]

[5]

[6]

Ipueopves C.I., Ipunwkyn B.B. O pa3pabotke yueoHuKa «MHpopmMaTu3zaius odpa-
3oBaHus» // BectHuk MITIY. Cepusi: MHbopMaTtrka u uHdopMaTtusaims oopaso-
Banus. 2005. Ne 4. C. 24-28.

Jlumeunos A.A., Maszyp O.I., 3sonox H.C. DBomtois npoiiecca HugpoBoii TpaHC-
(hopmariy cOBpeMEHHOT0 O011IeCTBa: OCHOBHBIE KOHIIETNITyalbHbIe TTOAX0bI // N3-
BecTus Tyabckoro rocynapctseHHoro yHuBepcuteta. Cepusi: [yMaHuTapHbie Hay-
k. 2024. Bemm. 1. C. 83—93. https://doi.org/10.24412/2071-6141-2024-1-83-93
Aepanosuy M.JI. UHaUKaTOpbl TOCTUXEHUS LIEel YCTOMYMBOTO pa3BUTHS B chepe
00pa3oBaHUs 1 HallMOHAIbHAsI 00pa3oBaTelibHas IoIuTuKa // Bormpockr 00pa3osa-
Hus. 2017. Ne 4. C. 242-264.

References

Semenov Yul. World history as a single process of human development in time and
space. Philosophy and Society. 1997;1:156—217. (In Russ.)

Bell D. The coming of post-industrial society: A venture in social forecasting. New York:
Basic books; 1973. https://archive.org/details/comingofpostind000bell/mode/2up
Rakitov Al. Information technology and informatization of modern society: correlated
abstract. Moscow: INION of Russian Academy of Sciences; 1989. (In Russ.)
Grigoriev SG, Grinshkun VV. On the development of the textbook “Informatization
of Education”. Vestnik of Moscow City University. Series: Informatics and Informatization
of Education. 2005;4:24—28. (In Russ.)

LitvinovAA, Mazur OG, Zvonok NS. Evolution of the process of digital transformation
of modern society: main conceptual approaches. Izvestiya Tula State University.
Series: Human Sciences. 2024;1:83—93. (In Russ.) https://doi.org/10.24412/2071-
6141-2024-1-83-93

Agranovich ML. Achievement indicators for sustainable development goals in
education and national education policies. Educational Studies Moscow. 2017;4:242—
264. (In Russ.)

CaefeHust 00 aBTOpE:

Lobpomupos Hanuun Jlenucosuy, CIEIUATINACT, IEHTP CPAaBHUTEILHOTO ¥ MEXIYHAPOIHOIO
00pa3zoBaHusl, y4eOHO-HAYYHbII1 MHCTUTYT CPaBHUTEIbHON 00pa30BaTeIbHON MOJIUTUKH,
Poccuiickuii yHuBepCcUTET ApyKObI HapoaoB, Poccuiickas Menepanus, 117198, Mocksa,
yi. Muxkiayxo-Maxkiast, 1. 6. ORCID: 0000-0001-7981-8873. E-mail: dobromirov_dd@
pfur.ru

Bio note:

Daniil D. Dobromirov, Specialist, Center for Comparative and International Education,
Educational and Scientific Institute of Comparative Educational Policy, RUDN University,
6 Miklukho-Maklaya St, Moscow, 117198, Russian Federation. ORCID: 0000-0001-7981-
8873. E-mail: dobromirov_dd@pfur.ru

108

TEACHING COMPUTER SCIENCE



RUDN Journal of Informatization in Education ISSN 2312-8631 (Print); ISSN 2312-864X (Online)
2025 Vol.22 No.1 109-122
BecTHuk PYAH. Cepus: UHdpopmaTuzaums o6pasosaHus http://journals.rudn.ru/literary-criticism

DOI: 10.22363/2312-8631-2025-22-1-109-122
EDN: THQCTX
VIIK 373.5
HayyHagsa ctaTtbs / Research article

O nopxopax K UCMNOJSIb30BaHUIO HEMPOHHbIX ceTen
B KayecTBe 00beKkTa u cpeacTBa 00y4eHns B Ha4yasibHOM
M OCHOBHOWM LUKONE
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AnHoramusa. [locmarnoska npobaemobi. B craThe BBITIOTHEH aHAIM3 HAyYHBIX padboT
O MPUMEHEHUHN UCKYCCTBEHHOTO MHTEJIEKTa B pa3IMYHbIX 00J1ACTSIX AeATeIbHOCTHU YesI0-
BeKa W MCIIOJb30BaHUMU HEUPOHHBIX ceTeil B oOpasoBaHuu. [IpoGiaemoii, Tpedytouiei
MPOBEACHUS UCCIEIOBAHUM, SIBISIETCS TO, YTO HEMPOCETH MPU OOYISCHUM IITKOJTHLHUKOB
JIOJIKHBI pacCMaTpUBAThCST HE TOJIbKO KaK 00bEKT U3YyYeHHUsI, HO M KaK CPeCTBO OOyUYCHUSI.
Memodonoeus. B xone uccnenoBaHusi pazpadboTaHa M arnpoOUpyeTcsi aBTOPCKasi MOJAENb
WHTETPUPOBAHHOTO MCIOJb30BAaHUS HEMPOHHBIX CeTel B Ka4eCTBE OOBEKTA M CPEICTBA
oOyueHust. 1151 onpeneieHus MICTUHHOCTU BbIIBUTAEMbIX YTBEPXKICHUM Ha 3aHSITUSIX MO
nHbopMaTUKe B MOCKOBCKOM 1ikosie No 293 mpoBefeH menarormyeckuii 9KCrepuMeHT,
OCHOBAaHHBII Ha UCIOJb30BaHuU Kputepust x* [lupcoHa. Pezyavmamo:. [1okazaHbl Ipu-
YUHBI OBICTPOTO Pa3BUTUSI HEMPOHHBIX ceTeil. [IpeasoxeHbl CrocoObl M MPUMEPbl UX
MpUMEHEHUS Ha ypoKax MHMOpMaTUKU B HAYaJIbHOI U OCHOBHOM 1IKOJIE, IPUMEPHI FeHe-
paluy HEIOCTOBEPHOTO MaTepuraia. [IpruBeneH CrMCcoK MporpaMM 1 HeiipoceTet s pa-
OOTbI LIKOJBHUKOB C MYJBTUMEIUNHBIMU MaTepuaiaMu. OmrcaHbl 3Talbl pa0OThI IIKOJIb-
HukoBHartpumepe HeiipoceTu Kandinsky 3. 1. 3moxeHbI pe3yibraTbl 9KCIEPUMEHTATbHOMK
MpoBepKHU 3G (HEKTUBHOCTH UCTIOJIB30BAaHUS HEMPOHHBIX CETel B TTOATOTOBKE IITKOJIbHM-
KOB K paboTe C comepkKaTeJbHbIM HAMOTHEHUEM 2JIEKTPOHHBIX U3AaHUMN. 3akaroueHue.
Hns a¢ppekTnBHOrO MpuMeHEeHUsI HEMPOHHBIX ceTell B 00yYeHUU PEKOMEHyeTCsl pac-
CMaTpuUBaTh UX KaK 0OBEKT U3YUEHMS, YILNsIsI BHUMaHNE IMPo0JieMe JOCTOBEPHOCTH Cre-
HEpUPOBAHHOIO MaTepHrasa, yrpo3aM U puckam MOoCTOSHHOTO 00pallieHUSI IITKOJbHUKOB K
HelpoHHBbIM ceTsaM. [Ipu MCIMoIb30BaHUM TaKUX CeTeil B KauecTBE CpeACTBa OOy4YeHUs
clemyeT OObSICHATh KPUTEPUH, HA OCHOBAaHMH KOTOPBIX IITKOJLHUK OYIET BHIOUpATh Heli-
POHHYIO CeTh B 3aBUCMMOCTH OT CYIIIECTBYIOIIUX 3a7a4 U UHTEPECOB.

KnroueBble cioBa: HelipOHHBIE CETU, MCKYCCTBEHHBbIM MHTe/1eKT, UM, HavanbHas
LIIKOJIa, OCHOBHas 1IKoJIa, MH(popMaTrKa, nHGopMaTu3aLus o0pa3oBaHus

3asBieHne 0 KOHGIMKTE HHTEPECOB. ABTOD 3asIBJISIET 00 OTCYTCTBUM KOH(IMKTA WH-
TEPECOB.
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On approaches to using neural networks
as an object and a means of learning in primary
and secondary school

Natalia A. Ortina

A.T. Tvardovsky School No. 293, Moscow, Russian Federation
Mortina@yandex.ru

Abstract. Problem statement. The article analyzes scientific papers on the application of
artificial intelligence in various fields of human activity and the use of neural networks in
education. The problem that requires research is that such networks should be considered
not only as an object for study, but also as a means of teaching schoolchildren. Methodology.
In the course of the research, the author’s model of integrated use of neural networks as an
object and a means of learning has been developed and tested. To determine the truth of the
statements put forward, a pedagogical experiment based on the use of Pearson’s criterion x?
was conducted in computer science classes of the school No. 293 in Moscow. Results. The
paper shows the reasons for rapid development of neural networks. The methods and exam-
ples of their application in computer science lessons in primary and secondary school as well
as examples of generating unreliable material are proposed. The examples of programs and
neural networks for schoolchildren to work with multimedia materials are given. The stages
of schoolchildren’s work are proposed using the example of the Kandinsky 3.1 neural net-
work. The results of an experimental test of the effectiveness of using neural networks in
preparing schoolchildren to work with the content of electronic publications are described.
Conclusion. For the effective use of neural networks in teaching, it is recommended to con-
sider them as an object of study, paying attention to the problem of reliability of generated
material, threats and risks of constant use of neural networks by schoolchildren. When using
such networks as a learning tool, it is necessary to explain the criteria on the basis of which
a student will choose a neural network depending on existing tasks and interests.

Keywords: neural networks, artificial intelligence, Al, elementary school, primary
school, computer science, informatization of education
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ITocranoBka nmpo0jembl. B HacTosi1Iee BpeMsi TEXHOJIOTMSI UCKYCCTBEHHOTO
uHteekta (M) oxBaTeiBaeT MHOTHE cepbl ASATEIbHOCTU YeloBeKa. DTa
TEXHOJIOTUSI paCCMaTPMBAETCS B TOM YMCJIe KaK KOMIIOHEHT MH(pOpMaTU3aluu
npoiiecca ooyyeHusi. Bonpocsl mHGopMaTU3anyu oopa3zoBaHus U Mpodeccu-
OHAJIbHOM MESITeIbHOCTU Y4uTeJs MH(GOPMATUKM B YCJIOBUSIX LU(GPOBOM
TpaHchopMauuu odbpazoBaHusl B cBoux padotax paccmarpuBaiu C.I. Ipuro-
pbeB, B.B. IpunmikyH, JI.JI. bocosa [1; 2]. Bo3amoxXHoCTsSIM, TpobJjieMaM 1 Mo-
TeHUMAILy pa3BUTUS U3ydyeHust ocHOB MMM B 00111e06pa3oBaTeibHOM IKOJIE M0~
CBIATWIM CBOM McCCJIeIoBaHUS Takue aBTopbl, Kak A. Anam, M.B. IlaHoBa,
H.1. bapan, E.B. llleBuyk, O.B. UepHbitieHko u ap. [3—7].

CornacnHo Yka3zy IIpe3unenra PO ot 10 okts6pst 2019 . Ne 490 «O pa3Bu-
TUM UCKYCCTBEHHOTo MHTeiiekTa B Poccuiickoii @enepaiiin» yTBepxkKaeHa
HammoHnanbHas crpaterust pa3BUTHS 3TOU TexHosoruu Ha nepuon a0 2030 r.,
KOTOpasi HalpaBjieHa Ha oOecreyeHue YCKOPEHHOIO pa3BUTUSI TEXHOJOTMU
MU B cTpaHe, mpoBeeHNE HAyUYHBIX MCCIEAOBAHMIA, MOBBILLIEHUE JOCTYITHO-
CTU MH(MOPMALIMU U BBIYMCIUTEIbHBIX PECYPCOB, a TAaKXKE COBEPIIEHCTBOBA-
HUE CUCTEMBbI TTOATOTOBKY KaJpOB B 3TOI objacTu'.

O nosib3e NPOBENECHUST UCCIEIOBAHUI, KACAIOIIMXCS MPUMEHEHUST TEXHO-
Jorun UM (B ToM umciie HEHpOHHBIX CETEi) B 00pa30BaHUHU, BHICKA3bIBAJIMCh
B.B. Tpunmkyn un JI.A. Illynuna [8, c. 50]. B padorax A.A. 3aciaBckoro,
HN.A. ®ununosoii, E.B. Hukumkunoii, I1.T. [llenenrosckoro, A.A. I1ackoBoii
U APYTMX aBTOPOB OIMCAH 3apy0e>KHbII OIBIT MCIOJIb30BaHUSI HEMPOHHBIX Ce-
Tel, BOBMOXHOCTHU U CIIOCOOBI MPUMEHEHUSI HEMpoceTeil B 00pa30BaTeIbHOM
Mpoliecce, ITUYECKUE U MPaBOBbIE aCMIEKTHI UX MpUMeHeHus [9—13].

CylecTBeHHOW npobaemoil, TpeOylolleld MpOBEeNeHUS JTOMOJHUTEIbHBIX
Me1aroru4yeckux McCienoBaHui, SIBIsSIETCS TOT (PaKT, YTO HEMPOHHBIE CETU B
00pa30BaHUM JOJDKHBI PACCMATPUBATBCSI HE TOJBKO KaK OOBEKT U3yUYEeHUS Ha
ypokax MH(OpMaTUKM, HO U KaK CpeacTBO oOyueHusi. CaMbIMU pacipocTpa-
HEHHBIMU CMOCOOaAMM TPUMEHEHHUS HEHPOHHBIX CeTeii B 00pa3oBaHMU Kak
CcpeAcTBa 00y4YeHMsI BHICTYNAIOT aJaliTUBHOE 00yYeHMe, BU3yaJIbHOE COIPOBO-
XKIeHUEe, KOHTPOJIb 3HaHUIT, 00pabOTKa eCTECTBEHHOTO S13bIKa, PEKOMEHIaLIsI
U TeHepalusi MaTepuajoB, paclo3HaBaHWE OIIMOOK U IPOTHO3MPOBAHNE
o0y4JeHusl.

CoBpeMeHHbIe HEIPOHHBIE CETU XapaKTepU3YIOTCsI OUeHb OBICTPHIM TEM-
MOM Pa3BUTHUS U CWJILHO OTJIMYAIOTCS OT T€X, KOTOPbIE ObLIN MOMYJISIPHBI BCETO
AT JieT Ha3ad. CeroaHst mosBJsIeTCS BO3MOXHOCTb 00y4aTh U UCITOJIb30BaTh
0oJiee KpYITHbIE 1 CJIOKHBIE HEHPOHHBIE CETU. DTOMY CIIOCOOCTBYET YBEJIMYE-
HYE€ BBIYMCIUTEIbHBIX BO3MOXHOCTEN, YIPOILEHUE JOCTYIA K OOJbIIMM JaH-
HBIM, YAydllleHHe aJITOPUTMOB OOyYeHUsI HelipoceTell, aganTupoBaHUe Heil-
poceTeii K pa3InyHbIX 3agadyaM U nHtepec K MU B uenom (puc. 1).

'O pa3BUTHM UCKYCCTBEHHOTO MHTe/UleKTa B Poccuiickoit Denepanmn. Ykas [lpe3u-
neHTa PO ot 10.10.2019 . Ne 490. https://www.garant.ru/products/ipo/prime/doc/72738946/
(mara oopatenusi: 20.07.2024)
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l MpUYNHBI GLICTPOro pa3BUTUA HEMPOHHbLIX CEeTeN ]
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Puc. 1. MpunymHbl 6bICTPOro pasBmUTUS HEMPOHHbIX CEeTEN
UcTo4Huk: cocTtaBneHo H.A. OpTUHONA.
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Figure 1. The reasons for the rapid development of neural networks
Source: compiled by Natalia A. Ortina.

Baaromapst ctonb OBICTPOMY Pa3BUTHIO HEMPOHHBIX CETEH CTAI0 BO3MOXK-
HBIM MX IIPMMEHEHME B KAYeCTBE CPe/ICTBA O0YYeHUS Ha YpoKaxX MH(POPMATHUKH.
ITonoGHBIE TIpUMEpPHI MCIOJb30BaHUSI ObLIM OMMCcaHbl B cTaThe A.A. 3aciiaB-
ckoro «Tpu crrocoba mpuMeHeHUs HelipoceTeli B 00pa30BaTeIbHOM IIpoliecce»
[9, c. 513]. B ykazaHHOI1 my0JIMKaLIMX OMMCHIBAETCS TTOTEHLIMAI UCIOJIb30Ba-
HUSI HEMPOCETEe# B KaUeCTBE JOIOJHUTEIbHOTO UCTOYHUKA MH(MOPMALIAN, IS
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COCTaBJIEHUS BOMPOCOB (IPOMIITOB, OT aHIJI. prompt) U CO3IaHUSI WJITIOCT-
pauui.

MeTtoaosorus. MeTtoapl ¥ CIOCOObI MPUMEHEHWSI HEMPOHHBIX CEeTel Ha
ypokax MH(OpMaTUKKU MOTYT ObITh 3HAUUTEILHO paciiupeHbl. Hanpumep, pa-
00Ty C TEKCTOBBIMU 3alPOCAMM CJIeyeT BOCIIPUHMMATh HE TOJbKO B KaUeCTBE
crnocoba reHepaliMyd TeKCTOBOTO Marepuasia Kak MCTOYHMKA MOJIyYeHUsT 3HA-
HUIi, HO U B KQUECTBE UCTOUYHMKA MOJyUYeHUs Uaeit 11l ero cozmanus. Takxke
CTOUT OTMETUTD, UTO HAOMPAIOT MOIMYJISIPHOCTh CEPBUCHI, KOTOPbIE TIpeiara-
IOT HEMpOCEeTH 115 UBMEHEHUS (DOPMBbI, CTUJISI WM SI3bIKA HAITMCAHUSI.

IIpu pabote ¢ OyMaKHBIMM 3aMUCSIMU (TETPAIIMU MO Pa3IUYHBIM MPe.-
MeTaM) yYeHUK MOXKET 3a CYUTAaHHbIE MUHYThI C TOMOIIbI0 HelipoceTu RusAlph,
KOTOpasl pacro3HaeT PYKOMUCHBIN PYCCKMIA TEKCT, IepeBeCTH UX B LM(pPOBOIi
BMJI 111 y1OOCTBA XpaHEHUS 1 10CTyMa K nH(popManuu. Bo Bpemst ToAroToBKU
JOMalITHeTO 3aJaHusl, TOKJIaaa UK MPOeKTa YYEHUK MOXET BOCITOJIb30BaThCs
MOIYJISIPHBIMU HEUPOHHBIMU ceTsiMu, TakuMu Kak GPT-4, Anuca wiu
GigaChat, nng nepedpasupoBaHus, YBEIUYEHUS WJIM YMEHBIIEHUS 00beMa
CaMOCTOSITEJIbHO HAITMCAHHOTO TEKCTA, a TAKXKe IS TIPEICTABICHUS TEKCTa B
BUJIE CIMCKA WJIN TAOIALIBI.

Ecnn yyeHHMKy HEOOXOIMMO TEepeBECTU CBOM pabOTHI HA IPYToM SI3bIK, TO
OH TakXe OyIeT MMEeThb NIeJI0O C HEWPOCETSIMU, KOTOPbIE MCHOJIb3YIOTCS TMO-
MyJSIpHBIMUM OHJaH-niepeBogurKaMu. [1ogoOHbIE METOABI U TEXHOJOTMU A0~
CTYITHBI HE TOJILKO JIJISI Pa0OTHI C TEKCTOM, HO U C JIIOOBIM APYTUM COAEpKa-
TEJIbHBIM HAIIOJIHEHUEM SJIEKTPOHHBIX W3daHWi (rpadgudeckasi, ayauo-,
BUIICO-, MyJbTUMenuiiHas nHpopMauusa). Ho mist pe3yabraTUBHOM pabOThI
YYEHUKA C HEMPOHHBIMM CETSIMU CJIEYeT B TMEPBYIO OYEPENb YIEIUTb BHU-
MaHUeE 3aHITUSIM, HA KOTOPBIX HEMPOHHAs CETh PaCCMATPUBAETCS KaK OOBEKT
U3ydeHMUs.

Pe3ynbTaTsl 1 00cyKIeHHe. AHAIN3 HAYYHOM JTUTepaTyphl, ONbITA ITeJaro-
TUYECKOW NEATETBHOCTU, a TAKXKE CYIIECTBEHHOTO 00pa30BaTEIbHOTO MOTEH -
1MaJjia MCITOJIb30BaHUS HEMPOHHBIX CETEM KaK CpeICTBA 00YUYEHUS ITO3BOJISIET
CO3/1aTh MOJAEJb MOJATOTOBKM IIKOJBHUKOB K pa3pabOTKe COMEePXKATEIbHOTO
HaMoJIHEHUS 2JIEKTPOHHBIX u3naHuil. CorjiacHO JaHHOI Mojeau, oOyyeHue
LIKOJbHUKOB MpeIaracTcs MpOBOAUTD MOCJIEA0BATEIbHO B HECKOJBKO 3Ta-
MOB.

Ha nepBoM aTarie HelipOHHBIE CETU BBICTYNAIOT B KAUECTBE 0OBbEKTA U3yUe-
Hus. Ha 3ToM aTare K u3y4eH1I0 MOTYT ObITh MPEIIOXEHBI CICAYIOIINE TEMBbI:

— OpUHLMO pabOThl HEMPOHHBIX CETEI, UCTOpUYECKAsI CIIpaBKa;

— KJaccudukalus HeHpOHHBIX CETel;

— IpaBuJjia IOMCcKa 1 co3aaHusl (IPOMIIT) MaTepuala;

— TIpaBUJia U3MEHEHUS (pereHepaunun) MaTepuana;

— BTUYECKME U MTPABOBBIE ACHEKThI UCMOJIb30BAHUS HEMPOHHBIX CETEI;

— BO3MOXHOCTH U IPEUMYIIECTBA UCIT0JIb30BaHUSI HEMPOCETEN;

— PHCKHU U YIPO3bl UCIOJIb30BAHUS HEMPOHHBIX CETEI;

— KpuTepuu oTdopa HEMpoceTel 1Mo KOHKPETHBIC 3a0auM.
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L UCMNOJIb30BAHUE HEMPOHHbLIX CETEWA B KAYECTBE OB BEKTA U CPEAICTBA OBYYEHUS ]

® ® ®

HeiipoHHas ceTb Mg[l:lll?:;Ta HeipoHHas ceTb
KaK 06 LeKT usyvyeHuns KaK cpeacTBO 00y4eHusa
¥ 0GyueHus [\ pen v
O6yueHue paboTe ¢ HEMPOHHBIMU OB6y4eHune cO3AAHUIO MaTepUanoe
ceTAMU C NOMOLLLIO HEMPOHHBIX CeTen

. o ¢ MMowuck:
o MpuHUMN paGoTbl HEMPOHHBIX ceTein \ / " Momek o

Ki & g i i Mouck naeun ons cosgaHus cogepxarenbHoro

* ¥ P Xcoren HanonHeHns

¢ [pasBunanoucka n (np T) MmaTep o CospaHue:
- Teker

e [p marep - WUnniwoctpauuu (doto, rpaduku u guarpammel U ap.)
- Ayauo

* 3THKa U NpPaBo UCNONb30BaHNA HEMPOHHbIX ceTen - Bupeo

¢ BO3MOXHOCTM M NpenMyLLECTBA UCNONb30BaHNA ® Msuﬁueuue:
o L c
- P py "0 TEKCTa, CXeM,

o Pucku 1 yrposbl UCNonb3oBaHus ANIOCTPRMIA

< - - KoHBepTauus ronoca B TekcT (cosgaHue cy6Tutpos)
o Kputepun ot6opa HelipoceTen Noa KOHKpPeTHbIe

- TNureparypHoe pegakTMpoBaHUe )pParMeHTOR TeKcTa
Ksan@uu J K (nep pecpasuf ) J

Puc. 2. Vicnonb3oBaHue HEMPOHHbIX CETEN B KAa4eCcTBe 0ObeKTA 1 CpeacTBa 0Oy4eHns
UcTodHuk: coctaBneHo H.A. OpTUHOM.

L USING NEURAL NETWORKS AS AN OBJECT AND A MEANS OF LEARNING ]
Neura_l network Choosing Neural network
as an object of study a training route f—\ as a learning tool
Learning to work with Learning to create materials
neural networks using neural networks

\ / « Search:
tworks 5

* The principle of operation of neural Search for meaningful content
Search for an idea to create meaningful content
* Classification of neural networks
* Creation:
* Rules for the search and creation of (prompt) material Text
« Rules for changing the material :LI::it;atlons (photos, graphs and diagrams, etc.)
« Ethics and the right to use neural networks Video
» Features and benefits of using + Change:
- Translation from foreign languages
o Risks and threats of use - Handwriting recognition, diagrams, illustrations
Converting voice to text (creating subtitles)

« Criteria for selecting neural networks for specific tasks - Literary editing of text fragments (retelling,
\ / K paraphrasing) /

Figure 2. The use of neural networks as an object and a means of learning
Source: compiled by Natalia A. Ortina.
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Oco06oe BHMMaHWE MpeajiaraeTcsl yaeaAUuTb pa3roBopy CO IIKOJbHUKAMU O
JNOCTOBEPHOCTU MaTepuayia, CTEHEPUPOBAHHOTO HEUPOHHOM ceThlo. BaxHO
00BSICHUTD, YTO HEMpPOCETU, codbupast MHGOPMALIMIO U3 OTKPBITBIX UCTOYHU-
KOB, oOpabaTbiBasi 0OJbIIKE HaHHBIE, MOTYT JeJaTh OLUMOOYHBIE BBIBOABLI O
pPa3IUYHbIX IEHACTBUSIX, MEPCOHAXKAX, JIOASIX U TIp. AHATU3UPYS OIIUOKU HEe-
poceTeit Ha mpuMepax KOHKPETHBIX JII0Aei NI MePCOHaXel KHUT U (PUIbMOB,
MOXHO BbIJIEJIMTh HEKOTOPbIE 3aKOHOMepHOCTHU. [Ipeanonoxum, 4To MIKOJIb-
HUK MbITAETCS Y3HATh O ITIEPCOHAXE KHUTH, KOTOPBIA €My MHTEPECEH, O CIOXe-
Te WiKn (prHazie pacckasa. boJIbIIMHCTBO HellpoceTeii 00padaThIBalOT BCe AaH-
HbIe (€c/Iv He 3a/1aH KOHKPETHbI pacIIUPEeHHBI IPOMIIT), KOTOPbIE JOCTYITHbI
B cetu MHTEpHET. B TakoM ciydae CIoXeT WM XapakTep MepcoHaxa OyaeT Ie-
pellaH He TOJIbLKO MO ayTeHTUYHOM KHMI€ aBTOpa, HO M MO BCEM paccKasam,
KOTOpbI€ MPUCYTCTBYIOT B CETU U UMEIOT IPYroe aBTOPCTBO. MI3BECTHBI Ci1yuau,
KOrja HEMpOCeTh CBSI3bIBAJIa HA3BAHWE KHUTM aBTOPA C €ro IeSTeJIbHOCTHIO,
TaK YTO MUcaTe/ b CTAHOBUJICS BpaUYOM WJIM TOPTOBLIEM; ITOJUTUK MpeBpaliai-
Cs B HApYLIMTENS 3aKOHA MO MPUYMHE YIIOMMHAHWS B CBOMX pedyax CTpaHbI,
KOTOPYIO HEHPOCETh U3-3a MOJUTUYECKUX BO33PEHUI ee MpeacTaBuTeei mo-
cymuTaga Cy0ObeKTOM HEe3aKOHHBIX JECTBUIAZ.

Ha BTopom srtane ¢popmupyeTcss MHAMBUIYAJIbHBIM MapIlIpyT 0Oy4eHUs B
3aBUCUMOCTH OT 3HAaHUIA, MOTPpeOHOCTE U MHTEpeCcOB oOyyvarolierocs. BaxHo
OTMETHUTb, UTO €CJU MHTEPEC K CO3AaHUI0 rpaMueCcKrUX MaTepUaaoB C OMO-
b0 TPAAULIMOHHBIX MPOTrPaMM MPOSBISIETCS B OCHOBHOM Y IIKOJbHUKOB,
KOTOpbI€ UMEIOT CHIOCOOHOCTU K PUCOBAHMIO, TO TIPU CO3AAHUU rpapUIECKUX
MaTepUaioB C MOMOIIBIO HEMPOHHBIX CETEM 3TOT MHTEPEC 3HAYMTEIBHO BO3-
pacTaeT U Cpeau APYyrux yYeHUKOB.

B pamMkax Tpetbero stana o0ydyeHuss HEMPOHHBIE CETH BBICTYIIAIOT B Kaye-
CTBE Cpe/ICTBa 00YYeHUsI INKOJbHUKOB [ 14]. B Tabaulie mpuBeaeHbI IPUMEPHI
«KJAaCCUYECKUX» MPOrpamMM (CepBMCOB) U COBPEMEHHBIX HElipoceTell B 3aBU-
CUMOCTH OT JCMCTBUI MOJIb30BaTE/SI C pa3IMYHBIMU MaTepUaIaMu.

Ucnonb3oBaHne nporpamMmm (CepBUCOB) U HEMPOHHbIX ceTeil B 3aBUCUMOCTU
OT feiiCTBUI C copepiKaTesibHbIM HanoJIHEHUEM 3J/IEKTPOHHbIX U3JaAHUN

AeiicTBue Mporpamma (cepeuc) HelipoceTtb

o [Nounck coaep>xaTtenbHOro HanoHeHUs Caiitbl, novickoBele cepBuckl | GPT, Anuca, GigaChat,
e B ceTu IHTepHeT Mapycsa
,8 Mounck noen gnsa cospgaHns copepxa- CarTbl, nonckosble cepucol | GPT, Anuca, GigaChat,

TENbHOIro HaMnoJIHEHNS B ceTn IHTepHeT Mapycsa
= | Tekct MS Word, LibreOffice, Pages, | GPT, Annca, GigaChat,
% iWork Mapycsi
& | Unnioctpaumm (dpoTorpadum, rpadukn, | MS Paint, Krita, Gimp, Adobe | Kandinsky, LLienespym,
é auarpamMmbl 1 ap.) Photoshop, iWork, Render- Midjourney, Rows

forest

2What can you do when A.I. lies about you? // The New York Times. 3 August 2023. https://
www.nytimes.com/2023/08,/03/business/media/ai-defamation-lies-accuracy.html  (accessed:
20.07.2024)
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OkoH4yaHue Tabi.

AeiicTBue Mporpamma (cepeuc) HelipoceTb
Bupgeo Movavi Video Editor, Adobe Kandinsky, Gen, Puppetry
Premiere, Vegas, Render-
forest
Ayano Audacity, Movavi Suno Al

MynsTumMmeama (npeseHraumnn)

MS Word, LibreOffice, Pages,
iWork

Beautiful.ai, Slidebean

PacnoaHaBaHne pykonMCHOro TekcTa,
CXEM, UnntcTpauuni

Microsoft OneNote, Pen
to Print

RusAlph

o | NepeBoa C NHOCTPaHHbIX A3bIKOB Anpexkc-nepeBogunk, Google | AHaoekc-nepesonuynk, Google
% Translate, PROMT Translate, PROMT
2 | KoHeepTauus rosioca B TekcT (cosaaHuve | CapCut, Blink Glasp
,% cy6TUTPOB)
& | Koppektuposka nsobpaxeHnuii n Bugeo | Movavi, Vegas, Adobe Pho- DALL-E, Pixel Cut
Z | B pasnuuHbIx cTunsx toshop
& JlutepatypHoe pefaktupoBaHne ppar- | Tonbko ncnonb3oBaHue wa- | GPT-4
MEHTOB TekcTa (nepeckaa, nepedpasn- | 6aoHoB: Storyist
poBaHue)
UctoyHumk: coctaBneHo H.A. OpTUHOIA.
The use of programs (services) and neural networks depending on actions
with the content component of electronic publications
Action Program (service) Neural network
< Search for content Websites, search Internet GPT, Alice, GigaChat,
% services Marusia
$ Search for ideas to create content Websites, search Internet GPT, Alice, GigaChat,
services Marusia
Text MS Word, LibreOffice, Pages, | GPT, Alice, GigaChat,
iWork Marusia
Illustrations (photos, graphs and dia- MS Paint, Krita, Gimp, Adobe | Kandinsky, Shedevrum,
< | grams, etc.) Photoshop, iWork, Render- Midjourney, Rows
2 forest
% Video Movavi Video Editor, Adobe Kandinsky, Gen, Puppetry
5 Premiere, Vegas, Render-
o forest
Audio Audacity, Movavi Suno Al
Multimedia (presentations) MS Word, LibreOffice, Pages, |Beautiful.ai, Slidebean
iWork
Handwriting recognition, diagrams, Microsoft OneNote, Pen to RusAlph
illustrations Print
Translation from foreign languages Yandex Translator, Google Yandex Translator, Google
o Translate, PROMT Translate, PROMT
£ | Converting voice to text (creating sub- CapCut, Blink Glasp
E titles)
Adjust images and videos in different Movavi, Vegas, Adobe Pho- DALL-E, Pixel Cut
styles toshop
Literary editing of text fragments (retell- | Using templates only: Storyist | GPT-4
ing, paraphrasing)

Source: compiled by Natalia A. Ortina.

IIpn ucnonb30BaHUM «KJIACCUYECKUX» MpOrpaMMm (CepBUCOB) TpeOyeTcst
BpeMsl Ha u3ydyeHue Kaxxaoi u3 Hux. HelipoceTu xe yaile Bcero 1eiCTBYIOT 11O
€IMHOMY MPUHLIMITY, U IIKOJbHUKY, U3YYMBLIEMY MPUHLUAN PadOThl OJHOM
ceTu, OyJIeT JJIerKO OPUEHTUPOBATHCS B OOJILIIMHCTBE U3 HUX.
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Ha TtpeTtbeM aTame st 00yyeHusl IIKOJbHUKOB CO3IaHUI0O U U3MEHEHUIO
rpa¢gpuyeckoro marepuajia Ha npumepe Heripocetn Kandinsky 3.1 MoxHO
MPEIJOXKUTh CIEeAYIOIINE MPAaKTUUEeCKUE 11ar:

Ienepauust marepuana (mpoMnT). YUeHUKY NPEeACTOUT MpaBUIbHO 3a1aTh
MPOMIIT Ha MHTEPECHYIO JIJISI HEro TEMY, a 3aTe€M M3 HECKOJIbKUX TeHepaluii
BbIOpaTh HaubOosiee moaxonsiuuii marepuai. Ha puc. 3 uzobpaxkeHue cieBa
MMOKa3bIBaeT MPUMEP MPOMITa «KOT CIIUT Ha IMOAYIIKE» W IMOJYyYeHHBIH IO
HeMy MaTepuall.

HeraTtuBHblit mpoMnT. B creHeprpoBaHHOM U300pakeHUU YUUTETb MOXKET
BBISIBUTH OIpele/eHHbIE HEIOUeThl M IPEeII0XUTh IIKOJIbHUKY HCIIPAaBUTh
MepBOHAYAJIbHbBIN 3alIpOC, UCKIIOUMB U3 HETO HEHYXXHbIE AeTanu. s aToro
YUEHUKY MPEACTOUT BOCIIOIb30BAThCSI CEPBUCOM «HETaTUBHBIM MPOMIIT» 1 3a-
JIaTh B 3TOM CEPBUCE 3HAYEHUS UM OOBbEKThI, KOTOPHIE OH HE XOTEJ Obl BUAETh
B CIr€HEpUPOBAHHOM H300paxeHuMM. Ha puc. 3 meHTpajibHOE M300paxKeHue
CT€HEPMPOBAHO C YYETOM HEraTMBHOTIO MPOMMTa «KpoBaTh». MIToroBoe m3o0-
paxkeHUe MOKa3aHO yxKe 00Jiee KPYITHBIM MIAaHOM.

Crunpb. LIKoAbHUKY NpeajaraeTcsl BbIOpaTh ONUMH M3 BOCEMHAILIATU CTU-
JIell pyucoBaHMS U TiepereHepupoBath uzoopaxenue. Ha puc. 3 nuzobpaxeHue
CIIpaBa CTEHEpPMPOBAHO B CTUJIE «pPUCYHOK KapaHIaIloM».

Puc. 3. MNMpumep co3paHns n peaakTMpoBaHus N306PaxXeHNs C MOMOLLbIO HEMPOCETH
Kandinsky 3.1 (https://www.sberbank.com/promo/kandinsky/) yueHnkom 3 knacca

UctoyHmk: noarotoeneHo H.A. OpTuHON.

Figure 3. An example of creating and editing an image using the Kandinsky 3.1 neural network
(https://www.sberbank.com/promo/kandinsky/) by the 3rd year student of primary school

Source: prepared by Natalia A. Ortina.

BaxxHo oTMETUTD, UTO MPU MOBTOPHOM BBITTOJITHEHUM PaOOThl MYHKTHI 1—3
IIKOJbHUK MOXET BBIMOJHITh OJHOBPEMEHHO, HEe pa3duBasi Ha IMOCJeI0Ba-
TeJIbHbIC I11aru.

BoineneHue v usMeHeHue 4yact o0bekTa. C IOMOIIbI0O MHCTPYMEHTA «J1a-
CTMK» MpEeJIaraeTcsl yaaauTb 4YacTb CTEHEPUPOBAHHOTO MU300pa>keHUs B TOM
MeCTe, T1e YUCHUK MpernoaaraeT 100aBUTh HOBbII 3JIEeMEHT. 3aTeM IIKOJbHUK
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MOXKET 3a7aTh MPOMIIT, M €r0 reHepaLusi HelipoCeThIO OyIeT MPOUCXOAUTD TOIb-
KO B 4acTU M300paxkeHMsI, OTMEUYEHHOI MHCTPYMEHTOM «IacTuk». Ha puc. 4
MpeaCcTaBIeHbl IPUMEPHI TeHepaLMii YaCTU U300paKeHUSI.

Puc. 4. lNMpumep penakTnpoBaHns n3obpaxeHuns ¢ MoMoLLbio HelipoceTn Kandinsky 3.1
(https://www.sberbank.com/promo/kandinsky/) yueHnkom 5 knacca

HctodHmk: nogrotoBneHo H.A. OpTuHOA.

Figure 4. An example of editing an image using the Kandinsky 3.1 neural network
(https://www.sberbank.com/promo/kandinsky/) by the 5th year student of secondary school

Source: prepared by Natalia A. Ortina.

ITpoBepka kauecTBa TeHepaluM M coxpaHeHMe Matepuana. [IpocmoTp
WTOTOBOTO M300paK€HUS U €r0 COXpPAaHEHUE IS JAJTbHEMIIETO UCIOJIb30Ba-
HUS B KQUECTBE COAECPKATEIbHOTIO HAMMOJIHEHUS 2JIEKTPOHHBIX M3naHuii. Heii-
pOCETH HE BCEraa CIOCOOHBI TOYHO T€HEPUPOBATh AaHATOMUIO TeJIa JIIOAEH U
>KMBOTHBIX. B mpumepe Ha puc. 4 mokazaHa reHepaiys u300pakeHus XKMBOT-
HOIrO C HeTpaBWJIbHOM aHaToMMen jar. dpyroi IpKo OTIUYUTEIbHON OCO-
OCHHOCTbIO pabOTHI HEMPOHHBIX CETEM SIBISIETCS OTOOpaKEHNE BbIMBIIILICH-
Horo ajdaButa (puc. 5).

B uiestom, MpoBeIeHHOE UCCIEA0BAHKE TTO3BOJISIET CAEIATh BBIBO/I, YTO UC-
MOJIb30BaHME HEMPOCETEN B KAUECTBE CPEICTBA 00YUYEHMSI CIIOCOOHO IMTOBBICUTh
3¢ GEeKTUBHOCTh 00YUYEHUsI, aAallTUPOBATh €ro Mo UHAWBUIYaIbHbIE OCOOEH-
HOCTM Y4YalllMXCSl M TTOBBICUTH MHTEPEC IIKOJbHUKOB K 00pa3oBaTEIbHOMY
IPOLIECCY.

I1pu aTOM, ecnu B cucteMy 00ydeHust TH(OpMaTHUKe B HAYaJIbHO U OCHOB-
HOW IIIKOJIE BHEAPUTh MHTETPUPOBAHHOE MCIIOJIb30BAHUE HEMPOHHBIX CETEW
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B KauecTBe OObEKTa HU3YyUYEHUS U
cpeacTBa 0OOy4eHUsI, TO MOBBICUTCS
3(PeKTUBHOCTh pPa3pabOTKU CO-
JeP>KATEIbHOIO HAITOJHEHUS 3JI€K-
TPOHHBIX W3IAaHWUN, B TOM 4YHUCIE
MYJIBTUMEAUNHOTO MaTepuasia, 3a
CYUET YMEHBIIEHUS BPEMEHU €ro
CO3[IaHM, TIOBBIIIEHUS KayecTBa
rpagu4yecKkoro Marepuaia M BO3-

. Puc. 5. lMpumep BoCnponseeneHns Tekcta
MOXKHOCTHA TBOPYCCKOU pCaJ'[I/IE}aL[I/H/I Ha I/I306pa>KeHVIVI, CO30aHHOM C NOMOLLUBIO

YYEHHUKA C JIIOOBIM YPOBHEM IOATO- HepoceTn Kandinsky 3.1
TOBKHM. (https://www.sberbank.com/promo/kandinsky/)

184t
. ———
RODICTRID WORREHER
e s L

,Z[JIH OTIPENICIICHUST UCTHHHOCTH UctoyHmk: nogrotosneHo H.A. OpTuHon.

JAHHOTO YTBEpPXKIEHUA ObUI opra- Figure 5. An example of displaying text

o on an image created using the Kandinsky 3.1
HU30BaH MNEJaroruyecKuii 3sKcre- neural network
PUMCHT, OCHOBAHHBIII Ha MCIOJb- (https://www.sberbank.com/promo/kandinsky/)
30BaHUU KPUTEPUSI X2 ITupcona. Source: prepared by Natalia A. Ortina.

DKcrnepuMeHTaIbHAas MPOBEPKa
3(EKTUBHOCTU TIpeiaraeMbIX IOAXOI0B IpoBoauachk ¢ 12 ¢eBpansg 1o
19 anpensa 2024 1. Ha 6a3e mKoabl Ne 293 um. A.T. TBapmoBckoro . MoCKBbI
Cpely YYEHUKOB 4—5 KJ1aCCOB B paMKax YPOKOB MH(POPMATUKU B CUCTEME OC-
HOBHOTO M JIOMOJHUTEIBLHOTO 00pa3oBaHusl. s poBeneHus1 9KCIepuMeHTa
ObLI0 C(POPMUPOBAHO JIBE TPYIbI (KOHTPOJIbHAS U DKCIIEPUMEHTaIbHAsS) 110
15 y4eHMKOB OIMHAKOBOT'O YPOBHSI MMOJATOTOBKU B KaXKI0M IPYIIIIE.

Ha nepBom atane ucciaenoBaHusi ObLIO OPraHM30BaHO BXOJAHOE TECTUPO-
BaHNE, KOTOPOE YCTAaHOBWJIO MCXOAHbIE 3HAHMS IIKOJbHMKOB O CO3JaHUU
n300pakeHU — COAEPKATEILHOIO KOMITOHEHTA 3JIEKTPOHHBIX U3aaHui. [la-
Jiee ObLIO MPoBeAeHO oOyuyeHue 00erx rpynil no teMe «Co3naHue U perakTu-
poBaHMe U300paxkeHUil» ¢ IPUMEHEHNEM Pa3JIMYHbIX CPEICTB, HO B PaBHOM
oobeme. O0yyeHue KOHTPOJIbHOM TPyMITibl OCYLIECTBISIIOCH C UCIIOJIb30BAHU -
€M TOJIBKO TPAIULIMOHHBIX CPEACTB O0yUeHHs, a 00yUYeHUE IKCIIEPUMEHTAIb-
HOW TPYMITbl — C UCITOJIb30BaHUEM HEMPOHHBIX CETEM KaK CpeJcTBa OOyYeHUsI.
ITo okoHYaHUM O0yYeHMS IIKOJbHUKM OOCHUX TPYIII MPOIIIX UTOTOBOE TEC-
TUpOBaHUE ¢ olieHKOoM nmo 100-0a/TbHOM 1IKae.

J1J1s1 BUByaJIbHOTO MPEACTABICHUS CPEIHUX OAITIOB BXOAHOTO U UTOTOBOTO
TECTUPOBAHUS COCTaBJIeHA TMCTOTpaMMa, IIpeICcTaBIeHHasI Ha puc. 6.

IIpencraBreHHass Ha puc. 6 TMCTOrpaMMa WJUTIOCTPUPYET, YTO pa3HUlIa
MEXIy pe3yJiTaTaMyd UTOTOBOTO TECTUPOBAHMSI B KOHTPOJIBHOU U BKCIEPU-
MeHTaJIbHOM rpynmnax coctaBuaa 21,13 6a1a B Moab3y 3KCIEPUMEHTATIBHOMN
TPYMITbl. DTO MO3BOJISIET CAEIATh BHIBOJ O TOM, YTO IIKOJbHUKHU U3 9KCHEPU-
MEHTAJIbHOM IPyNIbl CMOTJIN MOJIYYUTh O0Jie€ BBICOKUI CpeIHUI OaslI 3a CUET
KCII0JIb30BaHMSI HEMPOHHBIX C€Teil B CO3JaHUU 1 PeIaKTUPOBAaHUN U300paxke-
HUI, XOTSI HAa BXOJIHOM TECTUPOBAHMM OHU TOKa3aJM 4yThb 0oJiee HU3KHUE pe-
3yJIbTaThl, YeM YJallllecs U3 KOHTPOJbHOM TPYIIIIHI.
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Puc. 6. liucTtorpamma, oTpaxaroLlasi BAMSHUE NCNOJIb30BAHNSA HEMPOHHbIX CeTel
Ha 9P PEKTUBHOCTb 0OYHEHUS LLKOSIbHUKOB

UctoyHuk: co3paHo H.A. OpTUHONA.

Figure 6. A histogram reflecting the impact of using neural networks on the effectiveness
of teaching schoolchildren

Source: created by Natalia A. Ortina.

3akmouenne. /g 3(pHeKTUBHOIO MCHOJb30BaHUSI HEMPOHHBIX CEeTeil B
00y4YeHUHU IIKOJbHUKOB PEKOMEHIYeTCsl Ha TepBOM 3Tare paccMaTpuUBaTh
HEpOHHBIE CEeTU KaK OO0OBbeKT udydyeHus. [IpucTaibHOoe BHUMaHUE CIAEAYET
yIEIUTh pa3roBopaM O JOCTOBEPHOCTHU CTeHEPUPOBAHHBIX MaTePUAJIOB U TIpa-
BOMEPHOCTHU MX MCIOJb30BaHUS, a TaKxKe 00 yrpo3ax U pUcKaX MOCTOSIHHOTO
oOpalleHus KOJbHUKOB K pecypcaM HEMpPOCETEM.

Ha cnenyromem arare rpu npeacTaBieHUM HEMPOHHBIX CETE B KaueCTBe
cpeAcTBa OOyYeHUs] HeOoOXOOMMO BBICTpauMBaTh O0Opa30BaTEeIbHBIN IIPOLIECC
MO3TAITHO, OOBSCHSISI KPUTEPUM, HA OCHOBAHUM KOTOPBIX IIKOJIbLHUK OYAeT
BBIOMpATh Ty WIM MHYIO HEPOHHYIO CETh B 3aBUCMMOCTHU OT CYIIECTBYIOIIMX
3am1a4 1 nHTepecoB. [TomoOHbIe nccaemoBaHNSI BHECYT 3HAUMMBII BKJIaJ B CTa-
HOBJIEHME U pa3BUTHE CUCTEMBbI MOATOTOBKM IIIKOJIBHUKOB 110 MH(pOpMaTHUKE,
B paMKaxX KOTOpOi OyneT mpeaycMOTPeHO MHTETPUPOBAHHOE MCIOIb30BaHNeE
HEMPOHHBIX CETEH B KaueCTBE 00BEKTa U CPeACTBA OOYUEHUSI.
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