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AnHomauus. Beederue. TIoBceMeCcTHOe MacCOBO€ pacipocTpaHeHne UPPOBbIX TEXHOIOTHI BO BCeX 06-
JIACTSIX YeIOBEUYECKO HesITeIbHOCTHU TPeIbsBIsSIEeT BHICOKME TPEGOBAHMSI K KaueCTBY TOATOTOBKM CTY-
IEeHTOB BY30B B o6mactu IT-cdhepsi. OqHAKO KAUECTBO TAKOH MOATOTOBKM ¥ OCOOEHHO ee (GyHIaMeH-
TaJIbHOCTh BO MHOTMX By3aX OTCTAIOT OT TpeOGOBaHM1 BpeMeHM, a Takske BO3HMKIIA HECOIJIaCOBAHHOCTh
B hopmupoBanuyu OOII 1 yue6GHbIX M1aHOB IT-TIOATOTOBKM. L]enb cmamosu — IPeACTAaBUTh BO3MOXKHOCTU
dhopMMpoBaHMs METOMOIOTMUECKO OCHOBBI (YHIaMEHTAJbHOCTY 06pa3soBaHMs IyTeM MaTeMaTi-
3alyUy pasHbIX MPOGMIBHBIX OUCHMIUIMH Ha OCHOBE CMHEPTMU B3aMMOAENCTBUSI AMCKPETHOTO U He-
MPepPbIBHOTO Havaj MOAEIMPOBAHMS U aIrOpUTMuUsalun. Peayrsmamel u HayuHas HoeusHa. IIpoBefieH
aHaIM3 CMHePTrMM B3aMMOJEMCTBUS IUCKPETHOCTY M HEITPEPhIBHOCTM B MaTemMaTuke, husuke u IT-mop-
rotroBke. OxapakTepu30oBaHa POJib AMCKPETHOM MaTeMaTUKIA B JOCTVKEHVV CMHEPTeTUUecKoro sdderra
pyu o6yuyeHnn MaTeMaTtuke 1 uHbopmaTyke. BoisiBieHo GyHIaMeHTaIbHOe 3HaUeHMe MaTeMaTUKM B
o6yueHny GopMaIbHBIM SI3bIKAM MOZAETUPOBAHMS 1 anroputMusany. O60cHOBaHa POJIb aGCTPAKTHO
are6phI B IIpOTIefeBTIKe 06yueHust (opMabHbIM SI3bIKAM B IIKOJIe U By3e. [IpecraBieHa poJib JOMM-
HUPYIOLIMX B OVICKPETHOJ MaTeMaTHKe CTPYKTYP M CXeM B TIOATOTOBKE BHICOKOKBAIMOUIIMPOBAHHOTO
mporpammucTa. [Ipakmuueckas 3Ha4umocms. Matepuanbt CTaTby 6YIYT MHTEPECHBI KAK TEOPETHUKAM 06-
pa3oBaHus, TaK U MperofaBaTeism, Beayium IT-1oAroToBKy CTyIeHTOB pa3sHbIX HaIlPaBIeHMIA.

Kntoueewie cnoea: AVCKpeTHasI MmaTemMaTHuka, d)yH,E[aMeHTaJ'II/BaL{MH IIOATOTOBKM, ClJOpMaJ'IbeIe SI3BIKU,
aﬁCTpaKTHaH aJII‘€6p8., CUHepIrudg aJIrOPUTMMU3aln 1 MOOEJIMPOBAHUS

Bnazoaapﬂocmu. ABTOpr 6naro,uap51T AHOHMMHBIX pelleH3€HTOB, O3HAKOMMBIINXCS CO cTaTbeii u cae-
JIAaBIIMX II€HHbI€ 3aMeUaHVsd, TO3BOJIMBIINE YIYUIIUTD €€ Ka4yeCTBO.

Jna yumuposanus: TlepmuuoB E.A., TecroB B.A. MaremaTtusanusi npo@uibHbIX OUCHIMUIUIMH Kak
ocHoBa (QyHgameHTanmszauuy IT-mMOAroTOBKM B Bysax. OOpaszosanue u Hayka. 2024;26(7):12-43.
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Abstract. Introduction. The widespread mass dissemination of digital technologies in all spheres of hu-
man activity places high demands on the quality of university students’ training in the field of IT. How-
ever, the quality of such training, and especially its fundamental nature, in many universities lags behind
the requirements of the time. Additionally, a significant gap has emerged in higher education regarding
the development of basic education curriculum for IT training. Aim. The present study aims to explore
the potential of establishing the methodological foundation for the fundamental nature of education
by incorporating mathematical principles into various specialised disciplines. This involves integrating
discrete and continuous modelling principles and algorithmisation to create synergy. Results and scien-
tific novelty. The synergy between discretion and continuity in mathematics, physics, and information
processes is analysed. This analysis characterises the role of discrete mathematics in achieving a syn-
ergetic effect in teaching mathematics and computer science. It reveals the fundamental importance of
mathematics in teaching formal modelling and algorithmisation languages. The significance of abstract
algebra in the introductory teaching of formal languages at both school and university levels is justified.
The significance of structures and algorithms, which are prevalent in discrete mathematics for training
highly skilled programmers, is emphasised. Practical significance. The research findings will be of interest
to both educational theorists and teachers, who provide IT training for students in various fields.

Keywords: discrete mathematics, fundamentalisation of training, formal languages, abstract algebra,
synergy of algorithmisation and modelling
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Abstracto. Introduccion. La proliferacion generalizada de las tecnologias digitales en todas las esferas de
la actividad del hombre exige altas exigencias a la calidad de la formacion de los estudiantes universita-
rios en el campo de las tecnologias de la informacién. Sin embargo, la calidad de tal formacién y espe-
cialmente su caracter fundamental en muchas universidades va rezagada respecto a las exigencias de la
época, y también ha surgido cierta inconsistencia en la formacién de los planes de estudio de formacion
en programacion orientada a objetos POO y de las TIC. Objetivo. El proposito del articulo es presentar las
posibilidades de formar una base metodolégica para la educacién fundamental, mediante la matematiza-
cion de varias disciplinas especializadas, basada en la sinergia de interaccion entre principios discretos
y continuos de modelado y algoritmizacion. Resultados y novedad cientifica. Se 1levé a cabo un anélisis de
la sinergia de interaccién entre discrecion y continuidad en la formacion en matematicas, fisica y TIC.
Se enfatiza el papel de las matematicas discretas para lograr un efecto sinérgico en la ensenanza de las
matematicas y la informatica. Se resalta la importancia fundamental de las matematicas en la ensefianza
de lenguajes formales de modelado y algoritmizacién. Se fundamenta el papel del dlgebra abstracta en
la propedéutica de la ensenanza de lenguas formales en la escuela y la universidad. Se presenta el papel
de las estructuras y esquemas dominantes en matematicas discretas en la formacién de un programador
altamente calificado. Significado prdctico. E1 material del articulo serd de interés tanto para los tedricos
de la educacién como para los profesores que imparten formacién en las TIC a estudiantes en diversos
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BBepeHue

[ToBcemecTHOe MacCOBOe pacIpocTpaHeHMe LMGPOBBIX TEXHONOTUI BO BCeEX
cdhepax yesioBeuecKoit 1esiTeIbHOCTY — B HAyKaX 1 BBICOKOTEXHOIOTUUHBIX OTPACIISIX
MPOM3BOJICTBA ¥ TaKe B TPOU3BOACTBEHHOI 1 OTepaIMOHHO IesiTeTbHOCTY KOM-
TaHui — IPeabSIBISIET BBICOKME TPeOOBaHMS K KaUueCTBY BY30BCKOJ ITOATOTOBKM B
obnactu IT-chepsl. OmHAKO KAUECTBO TAKO ITOATOTOBKY ¥ 0COOEHHO ee QyHAaMeH-
TaJIBHOCTh BO MHOTMX By3ax OTCTAlOT OT TpeGOBaHMIT BpeMeHM, OT ITPOUCKOASIIIe-
ro MHTEHCUBHOTO Mpollecca MaTeMaTU3aly HayK M KOMITbIOTEPHOI PeBOTIOLINN,
KapaMHaJIbHBIM 06pa3soM BO3[eiicTBYIOIINX Ha IT-cdhepy u MOpOKIAIONINX HOBbIE
YHUKaJIbHbIE TPAHCAVCIUILIMHAPHBIE HayuHble 06acTi. I103TOMY HACYIIHO SIB-
JIgeTcsl TpobjeMa MomaepHM3aluyu comepskanusl IT-TOATrOTOBKM B HAmpaBIeHUM
yCUJIEHMST MaTeMaTU3anyuu TpoGIIbHBIX JUCIIUTUIMH B COOTBETCTBUY C COBPEMEH-
HBIMM YHUKJIbHBIMU BO3MOKHOCTSIMM UT-cdepbl M TOTPEOHOCTSIMM OOIIECTBA.

Heob6xomumMocCThb yCcuaeHuss MaTeMaTu3aluy BO3HUKAET I10 IpuunHe chopMu-
POBABILETOCSI YK€ TPYIHOO0O03PMMOro pasHOOOpasus MPOPWIbHBIX IUCLIUIUIUH,
BO3HMKIIIETO B YCJIOBMSIX IIepMaHeHTHOI TpaHcopMmariuu IT-cdepsr 1, Kak cief-
cTBUe, ipegocTaBisseMoii PI'OC 605biI0ii cBOO6OABI BbIOOPA COMEepsKaHMST HAIlpaB-
Jieauii IT-1oaAroTOBKYM CTYHAEHTOB.

AHanmm3 3TOro pasHoobpasusi B cofepskaHuu 6ombiioro MHoxkectsa OOII u
yue6HbIX TVIAHOB 9TUX HaIlpaB/IeHMIi TOKa3bIBAET, YTO CaMO ITOHSTHE ITPODUIbHOI!
IVCUMUIUIMHBI CTJIO BeCbMa PacCIUIbIBYAThIM. 3a4aCTyI0 B UX COAep>KaHUM He OTpa-
SKeHa poJIb COBPEMEHHO MaTeMaTHKM KaK MaTePUHCKOM HAYKM 71 MHOOPMAaTUKA
(0 yeM HeyCTaHHO ITOBTOPSIT OAVH U3 OCHOBOTIOJIOKHUKOB MHGOpMaTuku A. I1. Ep-
110B). [103TOMYy OHM OKa3bIBaIOTCS HELOCTATOUHO «MaTeMaTU3YIPOBAHHBIMM».

3aMeTuM, 4TO ITPUBECTU TPAKTOBKY ITOHSITUSI TPOPUIBHON AUCUMUIIIUHBI, C KO-
TOPOII cormacuuch 6b1 paspadbotunky OOII a1t Bcex HarpaBieHuit IT-1oaroToBKy,
BpSIZT I BO3MOKHO. Ho, MO-BUAMMOMY, IJIaBHBIM MPU3HAKOM ITPOGMIbHOM IUCIN-
TTMHBI (B TOM YMC/Ie OVCHUTUIVMHBI IO BIOOPY) SIBJISIETCS €e BKIaM B obecrieueHme
(byHIaMEHTANbHOCTM ¥ TPOdeCcCMOHATbHOM HAampaBJIeHHOCTH IOATOTOBKMU. ITo
HaleMy MHEHMIO, B aHA/IM3€e CaMOro IMOHSTHUSI TPOPMIBHON IUCHUIUIMHBI, YPOB-
HSI ee MaTeMaTuU3aluy, lepeyHe TaKUX OUCHUIIINH BasKHbIM OPMEHTUPOM MOXKET
CTykuTh copepskanue OOII, yue6HbIX IJIAHOB ¥ PabouMx MPOrpaMm IOATOTOBKU
HoBoro HampasieHus: 02.03.01 «MaTtemaTuka ¥ KOMITbIOTepHbIe HayKM», HAUATO-
ro B BeAyIIMX YHMBEPCUTETAaX CTpaHbl. B pe3ysabTaTe OCBOEHMS TaKUX OUCIIUTUIMH
BBIITYCKHMK AO/DKEH ObITh TOTOB K PEIIEHNIO JIIOOBIX 3a7a4, CBSI3aHHBIX C IIPUMeHe-
HMEM KOMITbIOTEPOB.

Kak o060cHOBaHO HUMKe, MaTeMaTusauus MOPOPUIbHBIX AUCHUIUIMH IT-
TOATOTOBKM B BY3ax SIBJSIETCSI OCHOBOW (yHIaMeHTaJIu3alyuu TOATOTOBKM, Be-
IYIIYI0 pOJib B KOTOPOI UTpaeT CUHEpPTUs B3aMMOZENCTBUS IUCKPETHOTO U He-
TPepbIBHOTO Haua/l MOAEIMPOBAHMS U alTOPUTMMU3AIMM KaK IBYX Hepas3pbIBHBIX
UIoCTaceit MeTOHOMIOTUM MOAEJINPOBaHMS. ITAJOHHBIM, O CI0OBaM akaJeMuKa
B. A. CagoBHMYETO, SIBJISIETCS JIUIIb (PyHIaMeHTaJbHOe 00pa3oBaHue, IIIaBHO 11e-
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JIbI0 KOTOPOTO CIY>KUT PaclpoCTpaHeHMe HAayYHOrO 3HaHMSI KaK 4acTu MUPOBOIA
KyJIbTypsI [1].

Kak n3BecTHO, HampaBaeHus [T-TTOATOTOBKY CTY[IEHTOB B By3aX U COOTBETCTBY-
Iolee MPUKIAaIHOe MTPOorpaMMHOe obecIieueHe MOCTOSTHHO M3MEHSIIOTCST M COBep-
MIeHCTBYIOTCS. IIpuyeM 10, uTO B IT-cdhepe 66110 BOCTPe6GOBAHO AECATD U TaKe MSITh
JIeT Ha3a/jl, B HACTOsIIIee BpeMs yske HeakTyaslbHO. [TosTomy nmpoduibHas IT-mioaro-
TOBKA CTYIEHTOB JO/KHA OBITh OIlepeskarolleil cBoe BpeMsl, a MUMeHHO pyHAaMeH-
TaJIbHOI, TI03BOJISIIONIE} BBIITYyCKHMKAM COBEpIIeHCTBOBATh CBOV HABBIKY U YMEHUSI
B TeUeHMe Bceit podeccuoHaIbHOM KU3HMA.

HevicTBUTENBHO, KaK oTMevaeT U. B. Eropuenko, mpuHIun GyHgamMmeHTaam3a-
1My 06pa3oBaHMS IIPeToIaraer:

- cOmKeHe HAyKY ¥ 06pa3oBaHMs, B HAIlleM CJTyuyae MaTeMaTU4eCcKOil HayKu
C ee YHUKQJIbHBIMU JOCTVMKEHUSIMU B TIPOIecce MaTeMaTu3aluy HayK 1 06pas3o-
BaHMs B o6acTu IT-cdepsl, 0cOGEHHO BasKHOE B COBPEMEHHOM I[M(PPOBOM MUpPE 1
0011IeCTBe;

— YHUBepCaIM3aLMIo 3HAHUI ¥ YMeHMIi, KOTopasl 06YC/IOBIMBAET BbIIeIeHM e
CTPYKTYPHBIX €AVHUI] HAYYHOTO 3HAHMS, MMEIOIX Haubosiee BBICOKMIT YPOBEHD
00600611eHMs U3ydYaeMbIx siBeHUii. Kak 6ygeT 060CHOBAHO, TAKMMM CTPYKTYPHBIMM
eIMHULIAMM, 0COOEHHO Ba’KHBIMM B BY30BCKOJ ITOATOTOBKE B o6ymactu IT-cdeps,
SIBJISIIOTCST JOMUHUPYIOIIME B IMCKPETHOM MaTeMaTHKe CTPYKTYPbI U CXeMbl (Kak
CIT0COOBI, METObI TTO3HAHMS);

— ¢opMupoBaHMe OOIIEKYIbTYPHBIX OCHOB B ITpoliecce 00ydeHMs], YTO O3Ha-
yaeT, 1o MHeHMIo B. A. TecToBa, «...HaIIpaBJIeHHOCTb cOfepskaHus 06pa3oBaHus Ha
MEeTO0JIOTUUECKM BasKHbIe, JOATOXUBYILME U MHBapMaHTHBIE 3JIeMEHThI ueoBe-
YeCKOl KyJIbTypbl, CIIOCOOCTBYIOIIVIE MHUIIMAIINN, PA3BUTUIO U pean3alyuy TBOP-
YeCKOro MoTeHIaaa 06yyaeMoro ... B ObICTPO U3MEHSIIOIINMXCST COIMATbHO-9KOHO-
MMUUYEeCKUX U TEXHOJOTUYECKUX YCIOBUSIX» [2; 3, C. 8].

[MpakTuyecKoi peanusanuy IpuHIKUIA GyHIAMEeHTAIU3aIMK He CITOCOOCTBY-
10T paciisiBuaTbie ®I'OC. ITo 9TOi IpMUMHEe BO3HMK/IA HECOIJIACOBAHHOCTD B (pop-
vupoBaHuy OOIT 1 yueOHBIX MJIAHOB MOATOTOBKY CTYIEHTOB, He 06ecIieunBaromast
dyngamenTanbHOCTY UX IT-T1OArOTOBKM. IIpM 3TOM UrHOPUpPYETCS POpMUPOBAHME
HeoOXOIMMOTO TIePEeUHs U COAepPKaHMs MTPOMWIbHBIX TUCIUTUIMH, 0COOEHHO BaK-
HbIX )11 QyHaamMeHTanm3auym IT-moaAroroBKu. 3Ta HeCOIIAaCOBAHHOCTh BO MHOTOM
orpefessieTcsl KaJipOBbIM COCTAaBOM BBIMTYCKAIOMIMX KadeIp 1, B YaCTHOCTH, «BKY-
COBBIMM» TIPUCTPACTUSIMYM BeOyIIMX TIperogaBarteseii 3Tux kadeap B 3aBUCUMO-
CTU OT UX Y3KOM crienuanmu3auun. Takoy y3Kuii CrieuaaucT 3HaeT BCe WINM OUTU
BCe B CBOEJi OTHEeIbHOI Y3KOi MpodeccrnoHaabHOM crienuaausaium, a 000 Bcem
OCTaJbHOM He 3HAaeT IOUTM HUYEro, MPOSIBJISAsS IMPU 3TOM HEKOTOPbIii CHOOGM3M.
A. TI. VconbueB ¢ KomaeraMy OGOCHOBAHHO KOHCTATUPYIOT, Hanpumep, «pusu-
KO-TeXHMUYECKMIT CHOOM3M KaK HeskeJlaHVe BBIXOAUTD B ITeIarornyeckoe 1 ryMaHu-
TapHoe ToJe mpodeccroHaIbHOM AesITeTbHOCTY U3 GU3UKO-TEXHUUECKOTO COmep-
SKaHMsI CBOETo MpeMeTa 1, Kak Cle/iCTBMe, HU3KUI yDOBEHb MEeTOAMUECKMX 3HaHU
" ymeHuit» [4, c. 109].
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B mpoliecce cTaHOB/IeHMSI HOBOJ «IM(POBOIi» MapagurMbl 00pa3oBaHus B
dbyHIaMeHTanMM3anuM MOATOTOBKM CTYIEHTOB B 007acTu IT-cdepbl BasKHO yuecThb
BCe BO3pacTalollyl0 pojib MaTeMaTUKM B HauaBIlIeMCS ellle B IIPOIIJIOM BeKe IMpo-
1iecce MaTemMaTu3aluy HayK!. B coBpeMeHHYyI0 1[G POBYIO 310Xy B CBSI3Y C BO3pac-
TaHMEM BO3MOXKHOCTElV COBPEMEHHOTO KOMITbIOTepa U C BO3HMKHOBEHMEM HOBBIX
TPAHCOUCIUIUIMHAPHBIX 00/1acTeli 3HAHMIA, TAKMX KaK VMCKYCCTBEHHBIN MHTEIEKT,
60JIbIIIMEe JaHHbIE U JIP., HAYAJICS HOBBIN 3Tal MaTeMaTu3aluy 3HaHuii. [IpyaemM B
MaTeMaTHu3alyy, Ha TIepBbIil B3IJIS, JaJeKMX OT MaTeMaTUKM HayK OMOJIOT UM, SKO-
Jioruu, reorpadun, UCTOPUU, IICUXOJIOTUH U JIP., B KOTOPBIX HaOTI0maeTCst 60IbIION
Mporpecc B UCIMOAb30BAHUM UJIEli M METOA0B MaTeMaTUKM KaK HAa SMIUPUIECKOM,
TaK ¥ Ha TEOPeTUYEeCKOM YPOBHE.

CoBpeMeHHbII KOMITbIOTEP BBICTYIIAeT He CTOJIbKO KaK BEIUMCIUTENIbHOE Cpe/l-
CTBO, CKOJIbKO KaK BeCbMa COBEPIIEHHBIV MHCTPYMEHT [J151 MOLEeNIMPOBAHUS CaMbIX
pa3sHOO6Pa3HbIX 06HEKTOB, IIPOLIECCOB U SIBJIEHMIA, KOTOPbIE MOIYCKAIOT OIMCAHNE
Ha SI3bIKe IVMCKPEeTHOI MaTeMaTUKU. B pesyiabTaTe MpOMCXOOUT OYPHBIN POCT OMC-
KpeTHOl MaTeMaTuK U ee MPUJIOKeHUIi. Bce 3TO MpuBeNo K BOSHUKHOBEHUIO HO-
BOJ TOUKM 3PeHMs Ha IPUPOLY MaTeMaTUKH, ee XapaKTep 1 Ha BCI0 HAYUYHYIO Kap-
TUHY MUpa.

[Tpoutecc MaTeMaTH3aLy HAyK U MMOPOKIEHHbIE UM IIepeMeHbl He MOII He
CKas3aThCs U Ha cofmepskaHuM 0OyuyeHMss MaTeMaTuke ¥ MHGOPMATHUKE B IIKOIAX U
By3ax. COOTHOIIIeHe OMCKPETHOTO M HEIIPEePhIBHOTO B COMlepskaHUM 00yUeHMs Ma-
TeMaTUKe CTaJI0 MEHSIThCSI B MOTb3Y AMCKPETHBIX pasnenoB. B o6pasoBaTenbHbIe
MIPOTPaMMbl MHOTMX BY30B ObIIM BK/TIOUE€HBI KypChI IMCKPETHOM MaTeMaTUKu. Lle-
JIBIN psif, pa3fenoB OVUCKPeTHOM MaTeMaTKU MPOHMK U B HIKOJIbHBIE TTPOrPaMMObl
110 MaTeMaTuKe 1 MHPOpMAaTHUKe.

IMon qucKpeTHOI MaTeMaTnkoii (JIM) B cTaThbe MOHMMAETCs1 06/1acTh MaTeMa-
TUKU, 3aHUMAIOIIASICS U3yUeHMeM CBOMCTB KOHEUHbBIX CTPYKTYP U IpeiCTaB/IS O ast
co00i1 psAm MaTeMaTUYeCKUX TeOpUi, He CBSI3aHHBIX C KOHIIEIIIeil mpeaeabHOro
repexofia ¥ HeMPepPbIBHOCTU. A TIOA, HEIIPePhIBHOM MaTeMaTHKO oA pasyMeBaeTcst
MaTeMaTHKa, CyleCTBEHHO VCITONb3YI0Iasl OHSITHS TIpeesia M HelpepPbIBHOCTH.

IOuckpeTHas MaTeMaTuka, 1o MHeHuio E. A. IlepMMHOBA, mpuobpeTaer Bce
Oosblliee 3HaUEHME B ITOATOTOBKE CTyIeHTOB B o6mactu IT-cdepsl 1 Tem Gosee ca-
mux IT-creunanuctoB. Kak BbIsIBUI aHAAU3 TeMATUKU KXYPHAIOB «[IMCKpETHBII
aHAIMU3 U MUCCAeIOBaHMe olepauuii», «[IpMknagHas OUCKpeTHas MaTeMaTuKa» U
IPYTUX VCTOYHMKOB, MMCKPETHAS MaTeMaTHKa CTasia OCHOBOI s13bIKa MHGOpMAaIy-
OHHBIX TEXHOJIOTH [5].

HuckpeTHass MaTeMaTUKA SIBISeTCsT GYHIaMeHTOM MCITOMb30BaHUST YHUKATb-
HbIX BO3MOYKHOCTEli KOMITbIOTEpA B KOPPEKTHO! M KauecTBeHHON 06paboTKe 1
aHanm3e MHGOpPMAIMM HA pasHBIX dTaAllax pelreHus 3ajau. BaskHO TakKe y4uecTb,
4TO uaeu 1 Metonbl 1M jiexkaT B OCHOBe peann3alii BBIUNCIUTEIbHBIX MPOLeCCOB
B CaMbIX Pa3HBIX HAYUHbBIX U MPOM3BOACTBEHHBIX cdepaX. [I09TOMYy coBpeMeHHast
OVMCKpeTHAasT MaTeMaTuKa BBITOMHSET (QYHKIMIO Jaepa B MaTeMaTU3aluyu Hayk,

1 Pysasun I. . MaremaTu3anys Hay4yHOro 3HaHust. MockBa: Mbiciib, 1984. 207 c.
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IUKTYIOIIEro HOpMaTUBbI U UAeasbl B UCIIOIb30BaHUM YHUKATbHBIX BO3MOXKHOCTET
COBpEeMEHHOTO KOMITbloTepa. B cuiy 3toro s3bik JIM 3aKOHOMEPHO CTaJl OCHOBO
aBTOMATM3ALMM ¥ pO6OTU3AIINY ITPOM3BOMCTBA.

[naBHOM umeeii, 6yKBAJbHO ITPOHM3BIBAIOIIEN C OIPEeBHUX BpeMeH MCCIeno-
BaHMS MPAKTUYECKM BCeX HAYK, SIBJISIETCS MIes] B3aMMOIENCTBUS AUCKPETHOTO U
HeIpepbIBHOrO Havas ucciemoBanust. 06 stoii uaee nucan B. Y. ApHonba: «Mare-
MaTMuecKkoe OIyCcaHKe MMUpa OCHOBAHO Ha TOHKOJ UTPe HeITPePbIBHOTO U IUCKPET-
Horo. [IuckpeTHOe 60Jiee 3aMeTHO»!. TOHKast UTpa HEMPEPBIBHOTO U IVICKPETHOTO U
JlaeT BO3MOXXHOCTb OCYIIEeCTBUTh CEPUI0 UTepalinii HelpepbIBHbIX U NUCKPETHBIX
Mojeseit, MO3BOJSIOMNX HAMTH ONTUMaIbHOE OIMCaHye MOJeau 06beKTa sl ero
MIPaKTUYECKOTO MCIOMb30BaHus. Kak 6ymeT 060CHOBaHO, B pe3y/ibTaTe BO3HUKAET
cuHepreTuueckuii agdexr, T. e. Bo3pacranue 3¢h(GeKTUBHOCTY MOAEIMPOBAHMUS U
ITOPUTMM3AIMM C MUCIIONIb30BAHMEM KOMIIbIOTEpA, YCUIMBAeMoe pa3paboTKO
TBICSY SI3BIKOB MOJIEJIMPOBAHMSI, BaXKHBIX B 3()(PEKTUBHOI aJITOPUTMMU3AIUN UCCITEe-
JTOBaHUIA.

B Gosee MmMMUPOKOM KOHTEKCTe CHMHepreTudeckuii 3pheKT BHIBOAUT HA HOBBIN
KaueCTBEHHbIV YPOBEHDb Pean3alyio BCeX STAIOB MOMIEIMPOBaHMsI 06BEKTOB, TPO-
I1I€CCOB U SIBJIEHUIA C MCIIOIb30BaHMEM KOMITbIoTepa (0T pa3paboTKy MO U 10 CU-
MYJISIIAM M aHa/u3a pesyabraTtoB). A. Khan ob6paniaer BHMMaHKe, YTO B ITOC/IETHEE
BpeMsl B HayuHble MCCAeNOBaHMSI CTaIM MHTEHCUBHO BHEIPSTHCS HOBbIE METO[IbI
MaTteMaTUKM, MOJeIMPOBAHUS ¥ MPOTPaMMUPOBAHMS U CO3/laBaeMasi Ha UX OCHO-
Be HOBASI CBEPXBBICOKOMPOU3BOAUTENIbHASI MHOTOIIPOLIECCOPHAST BBIYUCIUTEIbHAS
TEeXHMKA (CYIepKOMITbIOTEPBI), 0becieunBammas paboTy MHOTO(QYHKIVIOHATbHbBIX
BBIUMCTUTEIbHBIX KOMILIEKCOB, KIIACTEPOB, MHMPACTPYKTYP U IIEHTPOB [6].

Bce 3T0 MMeeT npuHLIMIIMATbHOE 3HAUeHMe B hyHAaMeHTaau3auu IT-moaro-
TOBKM CTYIEHTOB, B YaCTHOCTH, crieruanncToB IT-cdepbl. OTo BaskHO U B hopmu-
POBaHMUM Y HUX OOGIIEKYJbTYPHBIX IMPEeNCTaBAeHUI O MaTeMaTU4Yeckoil KapTUHe
mupa [7].

Kak ciemyeT 13 13/105KeHHOTO, aKTyaIbHOJ SIBJISIETCS I€Ib CTATh!, 3aK/TI0Ual0-
IasICST B peayiM3alyy INIAaBHOM Maeyn — MaTeMaTu3aluyu MpobmIbHbIX TUCIUIUINH
Ha OCHOBE CHMHEPTMM B3aMMOAENCTBYUS OUCKPETHOTO M HEeMpPEePhIBHOIO Havyal MUC-
CJIeToBaHMI ¥ 0OecIieueHus TeM caMbIM (pyHIaMeHTaabHOCTH IT-TIOArOTOBKY CTY-
JIeHTOB.

I'mmoresa ucciegoBaHUs COCTOUT B TOM, UTO peann3alius 3TO Uaeu BbIBeAeT
Ha HOBBIN, O0ee BBICOKMII MTpOdeCcCOHaNIbHBIN YPOBEHb 0O6yUeHNe MOJenpoBa-
HUIO, AJITOPUTMU3AIINY U TTPOTPAMMMPOBAHNIO CTYIEHTOB, B YaCTHOCTH, OYAYIINX
crieranuctoB IT-cdephl. OTO 6yIeT CYIIeCTBEHHO CIIOCOOCTBOBAThH (QyHIaMeHTa-
sm3auuu IT-ToAroTOBKY CTYLEHTOB.

1 Apronba B. W. Teopus karactpod. Mocksa: Hayka, 1990. 128 c.
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O630p nuTepaTypbl

B Haiem mccieqoBaHuM BaykeH peTPOCIIEKTUBHBIN aHa/IN3 IUTepaTypbl O B3a-
MMOZENCTBUM JUCKPETHOCTU U HETTPEePbIBHOCTYU B MaTeMaTHKe.

HaunHasi ¢ aHTMUHOCTM BOIIPOC O COOTHOIIEHUM AMCKPETHOTO U HelpepbiB-
HOTO ObUT OTHMM U3 IIaBHBIX B HayKe. HeKOTOpbIe yueHble IPUAEPKUBATNCH OUC-
KPETHBIX, AaTOMUCTUUECKIX B3IJISIAOB, HO BCE K€ OOJBIIMHCTBO JpeBHErpeueCcKnx
unocodoB 66V TPOTUBHMKAMY aTOMMU3Ma. JIUIIb METO, MICUePITbIBAHMS JIJISI BbI-
YMCAEHMS TUIOIIAaeli KpMBOIMHENHBIX GUTYp, pa3paboraHHbIii EBOoKCcOM 1 ApXu-
MeZIOM, CTaJjl TIepBbIM IPOSIBJIEHMEM CUMHEPIUM Kak cucTeMHOoro saddekra, pes3yib-
TaTa B3aMMOZENCTBUS Uaeit IMCKPeTHOCTY Y HeIPepPbhIBHOCTY B MaTeMaTHKe.

Vpen OUCKPeTHOCTU U HeNpepbIBHOCTM, MOJOXKMBIIME HAuaao MaTemMaTu3a-
uyy GU3MKU, COTIEPHMYAIM U B TIEPBbI Iepuof co3ganus auddepeHIaTbHOTO
M MHTErpajbHOro ucunciaenus. Hanpumep, JIeitOHUI cCUMTAN, UTO CYIIECTBYIOT He-
JIeTMMbIe VIV HeIPOTSsKeHHBIE 3JIeMEHTBI, KOTOpble OH HasBaja MH(PMHUTE3MATb-
HpiMu. Ho yke B XIX Beke cosmarenu MmaTematnyeckoro aHanusa Ko, [lenekuun,
Kanrop, Beitepurrpacc u ap., UCXO[IsI U3 TTOTPEeGHOCTEN CTPOTOTO JIOTUIECKOro 060-
CHOBAHMS MCUUCTEHMS] 6€CKOHEUHBIX MaIbIX (GaKTUUEeCKY U3THAIN UAEY OVUCKPET-
HOCTU M3 MaTeMaTMUeCKOTO aHaau3a, YTO OTHAJIMIIO MAaTEMAaTUKY OT PeaTbHOCTH.
Kak ormeTtnn anmmiickuii pusuk-kocmonor Ikepanbn YUTPOyY, Bce 9TU MaTeMaTy-
KV TIPUIEPKUBATCH GOPMAaTMCTUIECKON TOUKYM 3PEHMS Ha IIPUPOIY CBOETO Ipe/I-
meTal.

Pexum MCKITIOUEHMEM JIJIsI TOTO BpeMeHH, 110 CJIOBAM KPYITHOTO (hpaHITy3CKOTO
MmaTteMaTuka A. I'poTeHauka, cTano MHeHMe PuMaHa, BbICKA3aHHOE B €r0 MOJTHOM
COOpaHUM COUMHEHUII: «BITOJIHE BO3MOSKHO, UYTO CTPYKTypa IMPOCTPAHCTBA B KOHIIE
KOHIIOB IMCKPeTHA, a HellpepbIBHbIE ee MO e/, HAMU UCII0/Ib3yeMble, TIpe/iCTaB-
JISTIOT €000¥1 yIipolneHue (BO3MOKHO, Ype3MepHOe) CJIOXKHOW MeiCTBUTEIbHOCTM.
7151 4eJI0BEUEeCKOTo PasyMa ,HelpepbIBHOE YIIOBUTD JIerde, ueM ,,paspbiBHOe", TaK
YTO ITepBOe CIYKUT HaM MPUOIVDKEHVEM, TTOMOTAIOIIM TTOHSTb BTOPOe»?.

IOpyrum MpuMepoM TOHMMAaHUS POJU AUCKPETHOCTM B IepUOJ, TOCIIOACTBA
HEMpepbIBHOV MaTeMaTUKU SIBJISIOTCS B3IISAbl Mpodeccopa MOCKOBCKOTO YHU-
Bepcutera H. B. ByraeBa. OH IbITa/ICSI IOCTPOUTh aPUTMOJIOTUIO KaK HAYKy O «IIpe-
PBIBHBIX» (QYHKIMSIX ¥ MOJYEePKMBaJ B3aMMOCBSI3b ¥ B3aMMOJIOIIOTHSIEMOCTDb aHa-
JIUTUYECKOTO ¥ aPUTMOJIOTMUECKOTO IMOAX0I0B. « MbI BUIEJIN, UTO B 00JIACTY UMCTOI
MaTeMaTUKM HeIpepbIBHOCTh M TMPEPLIBHOCTb CYTb JIBA MOHSITUSI, HECBOAMMBIX
OIHO K Ipyromy... IIpy nmpaBu/ibHO OIleHKe... MeXIY HUMM ITOKHBI YCTaHABIM-
BaTbCS He IMPOTUBOPEUNSI, a rapMOHMsI»S. TakuM o6pasom, H. B. byraes mposiBui He
TOJIbKO MIPO30PJIMBOCTh, HO U CMEJIOCTh, OTCTauBasi FTapMOHMIO IVICKPETHOCT U He-
MIPEePLIBHOCTY B 3TI0XY IMOTHOTO TOCIIOACTBA U leli HeIIpepbIBHOCTY B MaTeMaTMKe.

1 Yurpoy JIk. Ecrectsennas dunocopus spemenn. Mocksa: Iporpecc, 1964. 431 c.

2 'poTeHauK A. Yposkau 1 oceBbl. PasMbliieHus 0 IPouuiomM Matemaruka. Mocksa; Mikesck: HULL «PerynsipHas
¥ XaoTuyeckas guHamMukar, 2002. 288 c.

3 Byraes H. B. MaremaTuka u HayuHo-dmiocodckoe MupoBosspenne // Oumocobckas U COUMOIOTUUECKAS
MbICTb. 1989. N2 5. C. 92-93.
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PasBuTuem mueit JUCKPETHOCTH, OMOPHI Ha OoJlee HAIISIAHbIE Y MHTYUTUBHO
Oonee sicHble MHGUHUTE3UATbHbIE METOAbl BMECTO OIOPHI Ha CJIOKHOE IOHSITHE
npemesna, CTaao co3ganne B XX B. HeCTaHAapTHOro aHanu3a. 06 aTuX MeToax B Ma-
TeMaTuKe 3a6bUTM co BpeMeH Jleiit6Huiia, HpioToHa 1 ditnepa, U JIXIIb TTOcae paboT
A.Pob6uHcona (1960 r.) mpeBHMIT MeTO, HeJeIVMBbIX ITOTyUMJT IPOUHYIO JIOTUUECKYTO
OCHOBY.

Takum 06pa3oM, peTPOCIEKTUBHBIN aHAIN3 ThICSUYETIETHEN TpaHchopManun
IpeBHero MeTo/a HeleJMMbIX MOKa3bIBaeT, Kak MOCTeIIeHHO Ues IUCKPeTHOCTU
MpuBeia K BO3SHMKHOBEHUIO HOBOJ TOYKM 3peHUs] HAa MPUPOAY MaTeMaTUKU, ee
XapaxkTep u ee posb. [Ipyrue u3MeHeHUsI B MaTeMaTUUeCKOil KapTuHe Mupa pac-
KpbITBI B pabote [8]. B cBoe BpeMsI OmVMH 13 OCHOBOIIOJOKHMKOB MH(MOPMATUKI
B. M. I'mymkoB yKa3sIBas, YTO MaTeMaTyKa B Hauasie XXI B. «6ymeT B 60sblieit Mmepe
MaTeMaTyuKa AMCKPeTHBIX, a He HellpepbhIBHbIX BeanunH»!. CoOBpeMeHHas JYCKPeT-
Hasli MaTeMaTMKa CTajga OCHOBOI cuHep2uu MOO0eIUpo8aHus U anzopummusayuu ¢
MUCT0JIb30BaHMEM YHUKAJIbHBIX BO3MOXKHOCTEI KOMITbIOTEpa, TOPOAUB TeM CaMbIM
JIaBMHOOGpa3HOoe pacIipocTpaHeHye MHGOOPMAaIVIOHHBIX TEXHOJIOTHIT U MPOIIeCCOB
B HayKe, IPOM3BOACTBe U T. . Boree Toro, kak ormeuaiot D. Gries, F. B. Schneider
n V. Ramesh ¢ Komteramm, MMeHHO B 9TO BpeMs BO3HMK/IA HayuyHast o6mactb «Kom-
MIbIOTEPHbIE HAYKM», B KOTOPOJ BEJIMKO 3HaUeHMe NVCKpeTHON MaTeMaTuku [9; 10].

Cunepretnueckuit 3¢dekT MopenMpoBaHus U aArOPUTMU3AIUN TeOpeTUIe-
CKMX U 9KCIIEpUMEHTAIbHBIX MCCIeI0BaHMIi BOSHMKAET MPAaKTUUYECKM BO BCeX 00-
JIACTSIX MeSITeIbHOCTU. DTO CTAJI0 BO3MOKHO 6j1aromapst BHEIPEHUIO CYTTepKOMITbIO-
TepoB [6].

MeToponorusa, Matepuanbl U MeToAbl

Kak cremyeT 13 BbIIIEM3IOKEHHOTO, B MCCJIEIOBAHMM BayKHYIO POJIb Ur'paja Me-
TOHOJIOTHSI aHA/IM3a CMHEePreTuIeckoro sdekra B3auMOAELICTBMSI HEITPePbIBHbIX
M IVICKPETHBIX UITOCTACeH B HAYUHBIX MCCIeIOBAHMUSIX ¥ 00pa30BaHUN.

B pesynbTaTe cHEPTeTMYECKOTO B3aMMOZENCTBIUS YHMKATbHOTO TTOTEHIIMasa
IVCKPETHO ¥ HeIlpepbhIBHOM MaTeMaTUKM Hay4YHbIe MCCIeMOBAHUSI B MUGPOBYIO
3Py BBIIUIM YK€ Ha O6ojiee BBICOKMI, YeM MEKIOVCIIUIUIMHAPHBIA — «TPaHCAUCII-
IUIMHAPHBIN YPOBEHb ITO3HAHMS, ITOPOXKIAIINI YHUBEPCATbHYI0O METO/IONIOTHIO,
CITIOCOOHYIO pellaTh CA0KHbIE MHOTO(MAaKTOPHbIE MEXKIUCIUIUIMHAPHBIE ITPOOJIEMBbI
Npupoabl 1 obiiecTBa»’. R. Frodeman, J. T. Klein u C. Mitcham cuuTaioT, 4TO TpaHC-
IUCIUIUIMHAPHOCTb CTAHOBUTCS KJIIOUEBOV KOHIIEIIMeli BO MHOTMX eCTeCTBEH-
HBIX, TEXHUUYECKUX Y PYTUX HayKax, TOCKOIbKY OHA IMTpe/iTiojiaraeT BO3SHUMKHOBEHME
Pa3IMYHBIX HAYUYHBIX CUCTEM, HAXOMSIIMXCS HAN KOHKPETHBIMU AVCIUILIMHAMMU
CBepXy, pa3MbIBaHMe TPAHUIL PA3TIMUHBIX HAYIHBIX AUCIUILINH [11]. B pabore Bemy-
IIYIO POJIb UTpajia METOIONIOTUSI CUHEPTEeTUKM, BaKHAST B MCCIENOBAHMUSX CJIOXKHBIX

1 Dymkos B. M. Ku6epHeTtuka. Borpochl Teopun 1 mpakTuku. Mocksa: Hayka, 1986. C. 122.
2 Tectos B. A., [lepmunos E. A. Pojib MaTeMaTHKM B TPAHCAMUCIUIUTMHAPHOCTY COAEPKAHNSI COBPEMEHHOTO 06pa-
3oBaHMs // O6pasoBanye 1 Hayka. 2021. T. 23, N2 3. C. 11-34. DOI: 10.17853/1994-5639-2021-3-11-34.
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CUCTEM ¥ 0OBEKTOB C MUCIIONIb30BaHMEM KOMIIbIoTepa. Takske CyIIeCTBEHHYIO POJIb
UTpaIy METOABI U TIOHSITUS AVCKPETHOV MaTeMaTUKM, B YaCTHOCTHU, TIOHSITUS U Me-
TOAbLI MaTEMATUUECKO JIOTMKY, TEOPUM aJTOPUTMOB, KOMOMHATOPHOTO aHaM3a,
Teopuu GOPMaIbHBIX SI3BIKOB M JIP.

MaTtemaTu3aluio 3HaHUI ¥ KOMITbIOTEPHYIO PEBOJIOIINIO, TIOPOAUBIIINE UCKYC-
CTBEHHbIV MHTEJUIEKT, bosblve naHHble (Big Data) u Bce mpyrue g poBbie TEXHOIO-
MM, HEKOTOPbIE aBTOPBI CPABHMBAIOT IT0 MACIITAOHOCTY C PEBOJTIOIMSIMMY, CBSI3aHHbI-
MM C TIOSIBJIEHMEM CO3HaHMSI UyeJloBeKa, peun U ImucbMa. B pesynbrate 3Ta peBOTIOLNS
paguKaIbHBIM 06pa3omM TpaHchOpMMpOoBaia HayKy, IPOM3BOIACTBO M 06pa3oBaHMe.
ITosToMy B MCCIeIOBaHMM BasKHYIO POJTb UI'PAIK UCTOPUKO-(dutocodckme 1 Teope-
TUKO-MaTeMaTuueCcKye MeTobl aHaiM3a poin JJM B MaTemMaTU3aluy 3SHAHUI 1 KOM-
MIbIOTEPHOI PeBOMIOINH, pacKpbiBawIlye ee pyHIaMeHTaIbHOE 3HaUeHVe Kak myud-
POBOJI OCHOBBI CMHEPIUY 00yUeHMsT MOIEIMPOBAHUIO Y aTOPUTMU3AIUN.

Pe3ynbTaTbl UccriegoBaHuUAa

1. ineu 1UCKPETHOCTU U HEIIPEePbIBHOCTU

Kak crmemyetr m3 mcropuueckoro o6G3opa auTepaTypbl, B comepskanum IT-
MOATOTOBKM CTYA€HTOB Ba’KHYIO POJIb JO/DKHBI UTPATh UAEU OUCKPETHOCTU U He-
MIPepbIBHOCTHY, CTaBIlIMe UM HOV 0OCHOBOM 3bdeKTUBHOTO MOAEIMPOBAHUS U ajl-
TOPUTMM3ALUUN UCCTIeT0BaHWIA.

B nauane XX Beka mpoliecc MaTeMaTu3auuyu GU3NKKU MOPOAI PEBOJIOLIMOH-
HbIE TlepeMEHDI B ee TeOPEeTUUECKUX OCHOBAX, B KOTOPBIX JINAVPYIOUIYIO POJIb B UC-
CI1efO0BaHMSIX TOCTENIEHHO CTaja UrpaTh OUCKPETHOCTh. «B wactHOCTHM, M. IlmaHK
BBICKa3aJ TUIIOTe3y O OUCKPETHOCTM (U3UUYECKOTO [eiCTBUS, KOTopas chirpasa
OMpeneNsoILyI0 POIb B Pa3BUTUM KBAHTOBOW Teopum. 3aTeM A. DMHILTENH BBl
IVCKPETHOCTD B CBETOBbIE SIBJIeHNSI. B Goee 1mo3iHMe rofbl cpefy GU3UKOB CTaIn
JIOMMHMUPOBATD BO33PEHMS, YTO MPOCTPAHCTBO KBAHTOBAHO U HMKAKNeE Pa3Mephl He
MOTyT 6bITh MeHbIe ueM 1073 cm. Camble mocteqHue Gusmyeckuie SKCIepuMeHTbI
Jal0T OCHOBaHMe CUNTATh, YTO ¥ BpeMsI TOXKe KBAHTOBAaHO, BpeMEeHHO IIPOMEeKYyTOK
He MOXET ObITb MEHbIIIE OIPEeIeIEHHO BeIMUMHBI. TeM caMbIM MaTeMaTuyecKast
Teopust 6ECKOHEUHO MaJIbIX OKa3bIBAE€TCSI HE COOTBETCTBYIONIEH (hU3MYecKoii Kap-
TUHe Mupa» [8, c. 94].

HUcxons n3 atux coobpakenuii 5. B. 3emb1oBMY, 3aMevaTe/bHbIN (GU3UK-TeOpe-
TUK, BBIITYCTUJI B CBET CBOIO KHUTY «BbICIIasi MaTeMaTuKa /sl HAUMHAIOIIUX», KOTO-
pasi BbI3Bajia KPUTUKY PSifa KPYITHBIX MAaTEMAaTUKOB 3a MOJTHOE UCK/TI0UeHNe TeOpUn
npenenoB. CcblIasiCh Ha ero MHeHue, B. V. ApHonb[, mucan: «AenaTh npupalleHne
aprymMmeHTa — CKa>kem, KOOPAMHAThI TOYKU UM MOMEHTa BpeMeHU — MEHbIINM, YeM
ckaxkeM, 107 (rmpu pasyMHbBIX eIVMHUIIAX M3MEPEHMST), — 9TO SIBHOE IPEBbIIIEHNE
TOYHOCTY MOZEJIN, TaK KaK CTPYKTypa (pr3nueckoro mpocTpaHCTBa (I BpeMeHMN)
Ha CTOJIb MaJIbIX MHTEPBaJIax y>ke BOBCE He COOTBETCTBYET MaTeMaTU4YeCKO MoJie-
JIV TEOPUM BellleCTBEHHBIX UlMcesT (BCeICTBYE KBAHTOBBIX (PEHOMEHOB)» .

1 ApHonbpz B. 1. Uto Takoe maTemaTtuka? 4-e usg., crepeorur. Mocksa: MIITHMO, 2012. 108 c.
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IVCKpeTHOCTh BO3HMKJ/IA HE TOJbKO B (M3MKe, HO U B TeOpPUM MHOOPMAINN.
[Ipu mepepaue curHasa 3a4acTyl0 OTCYTCTBYeT BO3MOXXHOCTb MepenaTh ero Ioj-
HOCTBIO — MPUXOIUTCS TepefaBaTh TOAbKO OTHe/bHbIe ero 3HaueHusl. BosHuKaeT
3a/laya BOCCTAHOBJIEHNSI BCETr0 CUTHAJIA 0 ero OTAeIbHBIM 3HAaUeHUSIM. JTa 3aada
npuBiekiaa B 1933 r. BHuManue B. A. KoTe/lbHMKOBA, KOTOPbI JOKa3aJI 111 HEKOTO-
PBIX KJIACCOB HEMPEPBIBHBIX (QYHKIINIA, MCIIONb3YEMBIX B CBSI3M, BO3MOKHOCTb BOC-
CTAHOBJIEHMS T10 X IMCKPETHBIM 3HAUEHUSIM.

Axanemuxk A. H. KoiMOropoB cumnTasl, 4To «JUCKPETHbIE MEXaHU3MBbI SIBJISIIOTCS
BeIyIIMMM B IIpolieccax rmepepaboTKy MHGOPMaLM U yIIpaBaeHus B SKUBBIX Opra-
Hu3Max»'. C HUM ObLI COIIaceH U akageMuK B. M. TmymikoB: «JIj1st aHanu3a uHbop-
MAI[MOHHOJ CYIIHOCTY MPOIlecca MBIIIIEHMS 0COOYIO POJIb MPUOOPETAIOT JVICKPET-
Hble HOpMbI 3amaHus MHGOpMALVM, IPU KOTOPBIX MHOOPMAINSI eCTeCTBEHHBIM
00pa3oM pasfenseTcsl Ha 3jeMeHTapHble MOpHuu»Z. ITU UIOEeU IUCKPETU3AIUN
06BEKTOB CTa/lM UTPATh OMpPeIe IOy poiib B Tpydax B. M. IMymikoBa u Ipyrux
KPYITHBIX yUeHbIX. B pe3ynbTaTe pa3BUTUS B MOCJIeHNE OeCATUIEeTUS Tpoliecca
G poBU3aIMK 06IIeCTBA 3HAYUTEILHO BO3POC/Ia POIb PAbOT MO AMCKPETU3ALIUN
HEeMpepbIBHBIX 00BEKTOB, HAOGMIOHAETC S OYPHBIN POCT AVCKPETHOV MaTeMaTUKU U
ee MPWIOXKeHUi1. B rowiemHue gecsiTuieTss o0beM McciemoBaHuii B obimactu M
BBIPOC B JecsaTku pa3. Kak ormetrmn B. A. CamoBHMUUMIA, «CETOOHS I0Z, CJIOBAMU
«IMCKpeTHasI», KpoMe KJIacCMYeCcKoTo MpecTaBaeHNs, IOHMMaeTCs M MaTeMaTuKa,
HalleJleHHas Ha CO3/laHle KOMITbIOTEPHBIX aJITOPUTMOB».

Ha rpaHu gucKkpeTHOM MaTeMaTUKIU U ITPOTrpaMMUPOBAHMS MTOSIBIISIIOTCS TaKkye
HOBbIE JUCLIUIUIMHBI, KaK pa3pab0TKa M aHaJIM3 BIUMCIUTEIbHBIX aITOPUTMOB, He-
YMCIEHHOe MPOrpaMMMUPOBaHNe, KOMOVMHATOPHbBIE aJTOPUTMBbI, aJTOPUTMU3ALINS
IpolieccoB. B HacTosiliee BpeMsl MpaKTMUYECKM JTI00asi MareMaTudeckast JTUCI-
IUIMHA U3y4yaeT KaKk HelpepbiBHbIe, TAK U AUCKPETHbIe MaTeMaTuuyeckue MOJesn.
IMputom Haubosee TIy60KIMEe U SIPKMEe pesyabTaThl 3a4acTyI0 JOCTUTAIOTCS 3a CUeT
cuHepreTnyeckoro addekra Ha CThIKe MCIIOTb30BaHMSI HEITPEPBIBHOTO U IUCKPET-
HOTrO, KOTZa, Kak o6pa3Ho 3aMeTusa A. [pOTeHIUK, «COBepIlIaeTcs ,,6pauHblii COI03
4yCIa ¥ BeIMUYMHbBL" WM ,,[eOMEeTPUM PasphIBHOIO" C ,reOMeTpMeli HelpephIBHO-
ro“»* B 4acTHOCTM, TaKye MPOLECChl IPOUCXOOAT B TeOPUM yIpaBieHus. Jlaxke B
MaTeMaTH4YeCKOM aHa/l3e Hapsay C HellpephIBHBIMM IIPeoOpa3oBaHMIMU M3yda-
I0TCS IVICKpeTHbIe. Takue MpumMepbl MOSKHO MPOO/KUT.

Kak MbI BUIMM, B UCTOPUM PA3BUTUSI HAYKU UMETMCh HEOTHOKPATHbIE TIOIbIT-
KV HapylIeHus: 6ayiaHca MeXIY AVMCKPETHOCTHIO M HEMPepPbIBHOCTHIO, CBECTU Ma-
TeMaTUKY U Jpyrye HayKu K OOHOM MX 3TUX KOMITIOHEeHT. OfHaKo BCe OHM 3aKaH-
YMBAJIMCh HEYIAueil, a TaKMe TOIBITKM OOBSICHSIIOTCS TEM, UTO B OCHOBE B3IVISIIOB
OOJBIIMHCTBA YUEHbBIX JIESKUT TPAAUIMOHHAS METOIOIOIMS, OMHAPHOE MBIIIJIeHNI e,

1 KuGepHeTrka. HeorpaHnyeHHbIe BO3MOKHOCTM ¥ BO3SMOKHbIE OrpaHuyeHst. [lepcrieKTuBbl pasBuTus: 6. CT.
Mocksa: Hayka, 1979. C. 21.

2 Tnyuikos B. M. Mbiuutenvie u kubepretuka // Borpocst dumocobun. 1963. N2 1. C. 37.

3 CamoBHuumit B. A. O MmaTemaryKke 1 ee IPernojaBaHuM B IIKOJIE: JOK/IAJ Ha Bcepoccuiickom cheszie yunTenei
matematuku B MI'Y 28 oktsi6pst 2010 roza. Pexxum nocryma: http://www.mathedu.ru /doklad_sadovnichego.pdf.

4 TpoTeHnMK A. Ypoxkau 1 TIOCeBbI. PasMbILIIeHVs O TIPOIIOM MaTeMaTuka. M.; MskeBck: HULL «PerysipHas u
xXaoTuyeckast imHamukar, 2002.
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OCHOBAHHOEe Ha OMHApHOI JoTMKe. BuHapHOEe MbIlIeHMe SIBISEeTCS MPOTUBOIO-
JIOXKHOCTbIO MHOTOMEPHOTI'O CCTEMHOI'0 MbILIJIEHMS C €70 Ba)KHbIM KaueCTBOM He-
JVMHENHOCTH, XapakTepusyeMom B [27, c. 30].

«Takoe pacwieHeHMe 00bEKTa UM SIBJIEHMS Ha JIBEe YaCTU — TUXOTOMMUS — SIB-
JISITIOCh TOMMUHUPYIOLIMM IJ151 BCeI KIacCUUecKoii HayKN. B KauecTBe TpeThero aje-
MeHTa, He0OXOIMMOTO [IJIS peleHus ITPo6ieMbl MPOTUBOPEUMST MEKIY AUCKPET-
HOCTBIO ¥ HEIPEPbIBHOCTHIO B MaTeMaTuKe, KAk Mepy MX KOMIIPOMMCCA, MOYKHO
paccMaTpuBaTh pakTanbHOCTb» [12, c. 485; 7].

®pakTas — 3To 3aMevaTe/ibHOe MaTeMaTuueckoe MOHSITHe, CTaBlllee CpeiCTBOM
OMMCaHUS MPUPOAHBIX SIBIeHUI. JIUCThSI HA TepeBbsX, PAKOBUHBI MOJITIOCKOB, pe-
nbed ropHoro xpebra — 310 Bce ppakTasbl. «I10 mocaesHuM Gr3MUeCKUM IIPencTaB-
yneHnsiM BceneHHast cOCTOUT U3 GECKOHEUHOTO UMC/IA BIOKEHHBIX (DPaKTaTbHBIX
YpOBHE! MaTepuu C MOZOOHBIMM IPYT APYTY XapaKTepuCTUKaMu... Takum obpa-
30M, (PaKTATbHOCTh MOKHO CUMTATh TAKUM K& (QyHIAMEHTAIbHBIM CTPYKTYPHBIM
CBOJICTBOM MaTepuM, KaK JVMCKPETHOCTb ¥ HENIPEePBIBHOCTD» [12, c. 487].

biarogapst TOHKOI UTrpe HeMpepbIBHOTO U AUCKPETHOTO Ba)KHbIE NVICKPETHBIE
aQHaJIOTHU TMIOHSTUI GPAKTAIOB MO APYTMMM Ha3BaHUSIMM MOSKHO OGHAPYKUTH B Ma-
TeMaTuKe M MHOTUX IPYTUX HayKax, IPMMeHsIeMbIX B UCCIeN0BaHUM SIBI€HUH U UX
CBOJACTB, OMMMCbIBAEMBIX B TEPMMHAX CTOXaCTUYHOCTH, XaOTUUHOCTU Y TUITUYHOCTH.
NccnegoBanus GpaKkTagoB 00HAPYKMBAIOT CMHepreTndecKuit 3pdeKT B3amMoeii-
CTBUSI IVICKPETHOCTY U HEIIPEPBIBHOCTM M T€M CaMbIM YINTyOJISIOT IPeCTaBaAeHMUS
0 mpoliecce MaTeMaTu3aluu HayK 1 chopMMUpPOBaBIleiicsi HOBOJ HAyYHOV KapTUHe
Mupa.

O COOTHOIIEHNM U U MEeTOA0B AVMCKPETHO 1 HEITPePbIBHOV MaTeMaTUKN,
VX B3aMMOCBSI3M MMCaj BbIAAOINIACS poccuiickmuiit mateMaTtuk A. H. Koiimoropos:
«[lo cymiecTBy Bce CBSI3M MeXKAy MaTeMaTUKON U ee peaJbHbIMU IMPUMeHeHUSIMU
MTOJIHOCTHIO YMEIIAI0TCS B 06/IaCTY KOHEUHOTO... MbI IIpeITiounTaeM HellpephIBHYIO
MOJeJib JIUIIb ITOTOMY, UTO OHa TIpoilne»!. [Io3ToMy B JOKOMITbIOTEPHYIO 3TI0XY B
HayYHbIX MCCIeIOBAHMSX MCIIOTb30BAINMCh B OCHOBHOM 60JIee IPOCThIe HEITPEPhIB-
Hble MOZie/y (HarpuMep, ONMcbiBaeMble Ha sI3bIKe MaTeMaTu4ecKoro aHasansa), Ko-
TOpPbIE TTO3BOJISIM MICCIeIOBATENSIM JOOMBATHCS YCIIEXOB B €CTeCTBEHHBIX U IPYTUX
HayKax 0e3 MCIT0/Ib30BaHMsT YHUKAIbHbIX BOSMOKHOCTE KOMITbIOTEpa.

HauGonee kpyIiHbIe ycIlexy B MaTeMaTHKe, MHGOPMATHUKE, eCTeCTBEHHBIX Ha-
YKax U TeXHUKE B MOC/IeTHME TeCITUIeTHS ObLIM JOCTUTHYTHI B pe3y/ibTaTe CUHEep-
reTUYeCckoro B3auMOZENCTBHUS AVCKPETHOTO ¥ HempepbiBHOTO. K HMM OTHOCSITCS
MHOTVe YHUKaTbHbIE Pe3y/bTaThl HAYUHBIX UCCIeI0BaHUIA, JOCTUTHYTBIE C UCIIOJb-
3oBaHKueM CyIlepKOMITBIOTEPOB B TAKMX HOBBIX TPAHCAUCIIMILIMHAPHBIX 00OIACTSIX,
KaK po6OTOTEeXHMKA, MCKYCCTBEHHBIN MHTEJIEKT, O0/IbIlNe JaHHbIe U T. I. DTU pe-
3y/IbTAThl TOJYYEHbI B YIIPABI€HUM TEXHOJIOTMUYECKMUM U HAyUYHbIM 060PyIOBaHM-
eM, BefeHMM 0a3 JaHHBIX, pa3pab0TKe COBPEMEHHbBIX TeCTUPYIOIINX MIaTGopM, B
Pa3IMYHBIX CETEBBIX MHPPACTPYKTYpAX M T. 1.

1 Konmmoropos A. H. HayuHble 0CHOBBI IIKOJLHOTO Kypca MateMatuku. [lepsast iekuus // MaTematyka B IIKOJe.
1969.N2 3. C. 15.
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Takum 06pa3om, 060CHOBAHO, UTO CUHEPTreTUYeCKMii 3¢ (PeKT B3auMOIECTBUS
HeIpepbIBHBIX U IUCKPETHBIX UTIOCTACEN B COBPEMEHHBIX HAYYHBIX MCCIeL0BaHMUSIX
CTajl OCHOBOJ YHUKAIbHOV 3G ()EeKTMBHOCTY MOAENMPOBAHMS U aATOpUTMM3aIUN. B
pes3ynibTare CTaTyC MaTeMaTUUeCKOro arnnapara B HayKax CTaJl TaKOB, YTO OH 3aj1a-
€T, TI0 CYIIeCTBY, HOBBIIi, HECPaBHMMO O0Jiee BBICOKMIT YPOBEHD UX VICCIEIOBAHMIA.

KoHeuHO, B HEKOTOPBIX 06/IACTSIX HAYKM ellle He pa3paboTaH JO/DKHbBIN MaTe-
MAaTUYECKUIA aTrapaT, KOTOPbIi ObI OXBAThIBAI UX IpeaMeTHbIe obmacTu. C Ipyroi
CTOPOHBI, CYIIECTBYIOT HEKMe creluduueckrie 0CO6EHHOCTM TaKMUX HAyK, Kak Ie-
Iarorvka, MICTOpus U Ipyrye, KOTOpble He JOMYCKAaIOT ITyOOKYI0 MaTeMaTH3alnio.

2. IuckpeTHass MaTeMaTUKa KaK OCHOBA JOCTIDKEHUSI CUHEPreTUueCKOro
acddexTa pu 06yUeHUM MaTeMaTHKe u MHpopmMaTuKe

Cunepretnueckuii 3¢GdEKT AUCKPETHOTO ¥ HEIMPepPbIBHOTO HAayag HAYIHBIX
MCCIeOBaHMII He MOT He CKa3aThCsl M HA COepskaHMM OOyueHMs MaTeMaTuKe U
nHdopmaTHKe B IIKONaX U By3ax. [I09TOMy 3aKOHOMEpPHO BO3HMKJ/IA MOTPEOHOCTH
B pacHIMpeHUM COOEepKaHMSI MOATOTOBKM IIKOJTbHMKOB M CTYOEHTOB B 00JaCTU
IMCKpeTHO MaTeMaTtuku. Ho o6beM Kypca MaTeMaTMKM KaK B IIKOJIEe, TaK U By3e
OrpaHuyYeH, T03TOMY BO3HMKaeT BOIPOC: & MOXKeT, COBCEM OTKa3aThCsl OT «HeIlpe-
PBIBHOI» MaTeMaTUKN? KOHEUHO, HET, OMYYMICsS ObI ITIepeKkoC B APYTYIO CTOPOHY,
TOCKOJIbKY B HEMNPEPBIBHOV MaTeMaTMKe Ha MPOTSKeHUM BEKOB IMOTy4YeHbl BaK-
Helile AOCTVDKEHNSI, HEKOTOPbIE 13 KOTOPbIX JaBHO M3y4yaloTcs B IKoe. Heo6-
XOOMMBIN cuHepreTudeckuit 3¢GdeKT MOXKHO TOMYYUTb JIUIb IPU COBMECTHOM
M3YYEHUM Y IMCKPETHONM M HeNpepbIBHOV MaTeMaTuKM. II03TOMY B yueOHMKax
o nudopmaTuke u UKT, 2 1 gp. Ha TPOCTHIX IIPUMepax M3JIOKEHbBI JOCTYITHO 1T
IIKOJTbHMKOB 9JIEMEHTBI ajreO6pbl JIOTUKY, TTOHATHS Tpada u mpeaukaTa, MOHATHE
Mopenu 1 MHPOpMAaIMOHHOe, KOMITbIOTepHOE, UMUTALIMOHHOE U APYTHe BUIbI MO-
IenMpoBaHus. B OCHOBe UX U3/I0KeHUS — MEXIUCIUIUIMHAPHBIN MOAX0, N0l
BO3MOYXHOCTb U3JIOXKUTD PSII, KIIOUeBbIX NOHSITUI [IM 1 X CBOJCTB Ha MpuMepax
M3 MIKOJIbHOW MaTeMaTUKu, GQU3UKKU, XUMUU U IPYTUX TIPeIMEeTOB.

K coskanmeHuio, B HacTosIee BpeMsl 37IeMeHThbl AMCKPETHOV MaTeMaTuKy He
OTpakeHbl aJIeKBAaTHO B IIKOJBHOM Kypce MaTeMaTUKM, B OTIMUYMEe OT HIKOJIbHOTO
Kypca uHbopmaTtuku. Hanuio mo-mpexxHemMy CYIIeCTBYIOIIAs MeTOLOM0OTUYeCKast
«IMCrapMOHMSI» MEKAY 00yUYeHeM MaTeMaTuKe 1 MH(pOopMaTuKe B IIIKOJIE, 0COOEH-
HO 10 TIpUYMHEe HaG/II0maeMbIX B ITOC/IeIHIE IT0IBeKa ITepMaHeHTHBIX M3MeHeH T B
cofepskaHuy MPOUILHOTO OGYYeHMsT STUM IIpeaMeTaM.

Kaxk 3ameTnn o moBoay o6nacreit IM akamemMuk A. JI. CeMeHOB, 3TU «HOBbIE»
00671aCTV MaTeMaTuKy (MaTeMaTuJyecKkast JOrMka, KOMOMHATOPMKa, Teopust rpados,
TEeOPUs aJITOPUTMOB U IIP.), OBICTPO OKA3/INCh B OUeHb OOJBIION CTeTIeHM BOCTpe-
60BaHHbIMK MHGOPMaTHKaMU. Takyio «MHMOPMATMUECKYIO» MaTeMaTUKY, [0 ero
MHEHMUIO, 11eJIeC000pa3HO HauMHATh M3y4YaTh ellle B HaYa/IbHOI IIKOJIe, TOCKOIbKY
BO MHOIMX CJTy4asix ee 00BbEeKThI M ITPOILeCcChl «00agaloT BICOKOI CTeNeHbI0 Ha-

1 Bocosa JI. JI., Bocosa A. 10. Undopmaruka. 10 kinacc: yue6uuk. Mocksa: BUHOM. JlaGopaTopusi 3HaHMIA,
2016. 288 c.

2 CemakuH U.T., Xennep E. K., lllenna T. I0. indopmatuka. Ba3oBblit ypoBeHb: yue6HMK ajis 11 kinacca, 3-e u3.
Mocksa: BUHOM. Jla6opatopwust sHaumii, 2014. 224 c.
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IJISIAHOCTY M AaKe ocsizaeMocTu» [13, c. 82]. 3Tu uaeu B MIKOIbHYIO TPAKTUKY 00-
yU4eHMs] MaTeMaTuke 1 MHGOPMAaTHKe BOTUIONIAIOT B HACTOSIIEe BpeMsl B IIPaKTH-
Ky ero acrnupaHTbl. [I[poBoMMbIe MMM SKCIIEPUMEHTHI TOKa3bIBAIOT BO3MOKHOCTD
BHEJIPEeHUSI, B YaCTHOCTH, IMePEUMCINTENbHOV KOMOVMHATOPUKM B IIPOrpaMMy Ha-
YaJIbHOJ IIKOJIBI.

Heob6xomumblie mary cerofHst B IMKojIe ¥ By3e — 9T0 GOpMMUPOBaHYEe 3HAHUIA U
YMEHUI UCIONIb30BaTh TPAHCAUCIUIUIMHAPHBIE TIOHITUS U MeTonbl M, jexxaniye
B ocHOBe IT-rpaMOTHOCTM B MCITOJIb30BAHUM YHUKAJIbHBIX BO3MOKHOCTE} KOM-
MBIOTEPHOTO, aMapaTHOTO U MPOTPaMMHOr0 obecreueHus. Kak 060cHOBaHO B [5],
B opMMPOBaHMM ITUX 3HAHMIT ¥ YMEHUIT BEJIMKO 3HAUEHMe ajare6pandyecKux, mo-
PSIIKOBBIX CTPYKTYP Y JIOTUUECKUX, AITOPUTMUUECKMX U KOMOMHATOPHBIX cxeM M,
JiexkallMx B OCHOBE MOJIe/TMPOBAHMS U aJITOPUTMU3ALINNA.

C mcuxonoro-nefgarornyeckoil TOUKM 3peHusl JMCKpeTHas: MaTeMaTyuKa SIBJisI-
eTcsl cofepykaTe/ibHO OCHOBOW pa3BUTUSI MaTeMaTUUYeCKOTro MblljieHus. B mpo-
1recce 0OyUYeHUS IMCKPETHO MaTeMaTHUKe OTTauMBAETCSI YMeHMe Hali Ty ONTUMaJb-
HbIT CIT0CO6 MOAENIMPOBAHMS U aaropuTMu3aiyu. Kak mokasbIBaloT METOIMYECKYE
MCC/IeIOBaHMSI, MOKHO COCTaBUTD IIKOJIbHBIN KypC IMCKPETHO MaTeMaTUKH, 1o-
CYJTBHBIN JIJTS YIAIIMXCSI, KOTOPBI chOpMUPYeT Y HX O6IIIVie TPeCcTaBIeHMsI O MO-
IeMVMPOBAHUM Y aITOPUTMU3ALNY, BAXKHBIE [JIS1 KU3HU U NeSITeTbHOCTU B UdPO-
BOM 0011ecTBe [5].

B3aumopericTBMe IMCKPETHON ¥ HEeIpepbIBHOM MaTeMaTMKM CTAHOBUTCS OC-
HOBOI1 TOyYeHUs] cuHepreTndeckoro sddexrra mpyu M3ydeHUu CIOKHBIX IUCIA-
TJIMHAPHBIX KYPCOB MaTeMaTUKM ¥ MHPOPMATUKI. B UaCTHOCTH, TaKO CMHEPTeTH-
yeckuii 9¢pdeKT MPOUCXOAUT IIPU U3YUEHUM Pa3HO0Opa3HbIX GOPMaTbHbBIX CUCTEM
MOJEeIMPOBaHMS U aJITOPUTMMU3ALIMM C MUCIIO/b30BaHMEM KOMIbIoTepa. dopmarib-
HbI€ CMCTEeMbI MOIEJIMPOBAHUS U aJIFTOPUTMU3ALIMM OCOOEHHO BaKHbI BO BHEJpe-
HUU Y UICTIOJIb30BAHUM MCKYCCTBEHHOTO MHTEJIIEKTA.

B moctuskeHuu cuHepreTudeckoro sddexra rnpu 06ydeHU MaTeMaTUKe U MH-
dbopMaTtuKe, B TOM UMCIe MOIETMPOBAHUIO U aITOPUTMMU3ALNH, BAXKHO YUECTb, UTO
Ha pybeske ThICSUeNeTHI BeAyIei B HayKe ¥ MOAEPHM3AUY ITPOU3BOCTBA CTajla
MEeTOIOJIOTMS MOJEeNMpOBaHMs C UCIOAb30BaHMeM KoMmbioTepa. [IpenmveTom Ta-
KOt MeTOMO/IOT UM SIBJISIeTCS peaju3aliys 3TalloB pellieHusT 3a/1a4: TOCTaHOBKA BO3-
HUKAIOMIVX 337124, MX TTIepeBO/I Ha afileKBaTHBI HayUHbIi SI3bIK, pallIOHaIbHasI pas-
paboTka Mogesieit uccieIyeMbIX 06bEKTOB, TTPOIECCOB WM SIBJIEHUIA, HaXOKIeHue
9(pheKTUBHBIX AITOPUTMOB pelIeHNsI Ha OCHOBe pa3paboTaHHbIX MOJesieii, BbI6op
¥ MoaviduRaLus sI3bIKa MIPOrpaMMMPOBaHMs Il paboThl aIropuUTMa, paspaboTka
KOMIIbIOTEPHOJ MTPOTPaMMbl Ha 3TOM SI3bIKe [IJIsI BBIUMCIEHMSI OTBETa 3ahaul, CU-
MYJISILIMSL M @HAU3 pes3yJibTaTa MOAeIMpPOBaHMSI.

OCHOBHOI1 Ueeli MeTOIONIOTYIM MOIENINPOBaHMs B MCCIeNOBAHNUY JTIOOBIX He-
TIPEPBIBHBIX Mojeseii 0ObeKTOB SIBJISIETCS 3aMeHa UX MUCKPETHBIMM aHaJIOTaMM,
McclieloBaHMe KOTOPBIX YyKe BO3MOKHO OCYIIeCTBUTD C MCIOb30BaHMEM YHUKAIb-
HbIX BO3MOXHOCTE} COBpeMEHHOr0o KoMIbioTepa [5]. [Ipy aTOM AJ1sl HaXOKOEHMS
B&)KHBIX XapaKTePUCTUK U MMapaMeTpPOB AMCKPETHOI Mozenu (Kak aHajaora Herpe-
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PBIBHOJ) MCIIOIb3YIOTCSI METOAbI MOJEJIMPOBAHMS U aITOPUTMMU3ALVM OVCKPETHOM
MaTeMaTuK. Ha 0CHOBe 3TMX MeTOA0B HaXOJUTCS TOCTAaTOUHO YIOBJIE€TBOPUTE/b-
HOe [IJIsT TIPaKTUKM OIMCaHNe XapaKTepUCTUK U IMapaMeTpOB peasbHOro 06beKTa,
KOTOpbIe HEBO3MOSKHO MOMYUUTh C UCIOAb30BAHMEM TOJIBKO METOHOB HelpepbiB-
HoIt MmaTemaTuku [14; 15]. Haripumep, BaskHbI TaKVe XapaKTePUCTUKN:

— aZeKBAaTHOCTh MOJIEJM, KOTOpast 06ecrieurBaeT ONTUMAIbHOE COOTBETCTBIE
YCTPOMCTBY (KOHCTPYKIIMN) PeaIbHOTO 06bEKTA MU COOTBETCTBYE €TI0 BBIOPAHHBIM
CBOJICTBaM;

— po6acTHOCTh MOAENM (OT aHIJI. Tobust — «IIPOYHOCTb») KaK ee yCTONUMBOCTb
WJIV He3aBUCUMOCTD OT MOTPEIHOCTEN B MCXOAHBIX JaHHbIX;

— IOCTATOYHAs MIPOCTOTa MOJENM, 6yarofgapst ueMy yIaeTcst IIPOBECTU B MIPU-
emJieMble CPOKM ¥ 5KOHOMHO ITO 3aTpaTaM KaueCTBEHHBIV WIM KOJIMYeCTBEHHbBIN
aHaJIN3 3TOTO 0OBEKTA M YOeOUTbCS B ITPAKTUUECKOI JOCTURMMOCTY pe3yibTaTa.

IIOBOJILHO YacTO OOHAPYKMBAETCSI, YTO B pe3y/IbTaTe peaausaluy aJropurMa
IMCKPETHBI aHaJIOT — OUCKpeTHas MOJeNb 00beKTa — MPOTUBOPEUUT 34PaBOMY
CMBICITY, WJIX OTIBITY MCCIeNOBaTeNs, AU MHTYUTUBHO TMPEACTaBIsIeMOMY peasib-
HOMY OOBEKTY. B 3TOM ciyyae mcciaenoBaTeslb MMEET BO3MOKHOCTh OCYIIECTBUTD
00paTHBII ITepexos, OT IVCKPETHO MOJeIM K HellpepbIBHOIM Moaenn o6beKkTa (Ha-
MpUMep, CJIOKHOV cucTemMbl). OOGHApyKMBaeMasi B 3TOM CIy4ae HEYCTOUMBOCTH
ITOBeJeHNST 00beKTa UM ero QIYKTyaluu SIBJSIOTCS OCHOBOJ [IJIsT YTOUYHEHUS He-
MPepPbIBHBIX XapaKTEPUCTUK ITOT0 0OBEKTA 1 TIOBTOPHOT'O TIepexofa K ero IUCKpeT-
HOIl Monenu u T. . B pe3ysnbraTe OCYIIECTBISIETCS CePUSI HEMPEePbIBHO-AUCKPET-
HBIX UTepalliii TepBOHAYaIbHOM MOe M 00beKTa, HO3BOJISIONIMX HATY OIICcaHNe
OKOHYATEJIbHOJ ONTYMAaIbHOM MOJeNN 06beKTa, IPUTOIHO 1JIS €0 MPaKTUUeCKO-
T'O UCIIOJIb30BaHMSI.

Ha ocHOBaHMM M3/I0KEHHOTO MOKHO Ce/aTh BBIBOM, O TOM, UTO Ojaromaps
pasBuTuio IM mpoliecc MaTeMaTu3alluy HayK Ha pyOeske ThICSUeNeTHil BCTYITAI
B HOBYIO (ba3y, KoTopast rmopoauiaa B Hayke 0coOyio Gurypy — Gurypy MaTreMaTu-
3aTopa. «JTO YeI0BeK, paboTaIONIMIT Ha CThIKE HAYK, MaTeMaTUK, CTABIIMII 6110JI0-
TOM, Te0JIOTOM WJIM TYMaHUTapueM U B TO JXe BpeMsI COXPaHUBIINI YCTAaHOBKU U
MIPVHIMITBI MAaTEMaTUYECKOIO MBIIIJIEHMSI»!. B ITocyiemHe qecaTuaeTust «<MaTema-
TU3aTOP» CTal ellle OAHOBPEMEHHO «KOMIIbIOTEP3aTOPOM», HA BBICOKOM YpPOBHE
BJIZIEIOMIMM YMEHUSMU U HaBbIKAMU MCIIO/Ib30BaHMSI BO3MOXHOCTE! KOMIIbIOTe-
pa B o6nactu IT-cdepsl. Baaromapst TakuM MaTeMaTH3aTOpPaM CTAJI0 BO3MOKHBIM
(BO B3aMMOJEIICTBUY C YUEHBIMU IPYTUX HAyK) opMMUpoBaHMe HAYK C PUCTABKOM
«KOMITBIOTEPHO»: KOMIIBIOTEPHOM XMMMUM, OMOIOTUM, Teorpadmi, JIMHTBUCTUKHA,
couyonorun u ap. B pesynabrare, Kak oTmeuaeT A. M. MUpPOHOB, BO MHOTMX Hay-
Kax CTaTyC MaTeMaTHMuyeCKOro ariapara MCCiaefoBaHMUii CTal OCHOBOV HIMPOKOTO
BHeJIpeHMSI B HUX MeTOH0B UCKYCCTBEHHOTO MHTe/IJIEKTa, B YaCTHOCTU, MAIlIMHHOTO
06yUueHMs, «<IIPeIMETOM KOTOPOTO SIBJISIETCS ITOMCK METOAOB pellieHus 3a1a4 ITyTeM
06yueHMsI B IpoIlecce perreHus CXOIHbIX 3amau» [16, c. 4].

1 Kanvauua A. Kak MOArOTOBUTH CTPaHy K YETBEPTOii MPOMBIIUIEHHON peBomonny // Tazera PBK. 16 suBaps
2017. Pexxum pocrymna: https://www.rbc.ru/newspaper/2017/01/16/5878d2389a79470077130332
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3. O poiu IUCKPETHOM MaTeMaTUKM B 06yueHun ¢GopMaabHbIM SI3bIKAM
MOJeIMPOBaHUA U aJITOPUTMU3ALIUN

[TpoBeneHHbIIT B paboTe [5] aHAIM3 HAYYHOI U yUeOHOI TUTEPATYPHI IO JUC-
KPeTHOJ MaTeMaTyKe MoKa3biBaeT, uTo [IM JIeKUT B OCHOBe pa3paboTKu U COBep-
IIEHCTBOBAHMUM CUCTEM KOMIIBIOTEPHOI MaTeMaTUKM Y KOMITbIOTEPHBIX TEXHOI0-
I'Mit. DTO CBUIETE/NbCTBYET O BbICOUalillieM MOTeHLMae IVCKPETHOV MaTeMaTUKH B
pa3paboTke hOpPMaTbHBIX SI3bIKOB PA3IMYHBIX BUAOB MOHEINPOBAHMUS U aJTOPUT-
MM3aIUK. ITU SI3bIKM 0COOEHHO BasKHBI B MICTIOb30BAHUM VICKYCCTBEHHOTO MHTEN-
JIeKTa, Kypchl KOTOPOTO YK€ BHEIPEHBI B COZleP>KaHye ITOATOTOBKY CTYLeHTOB MHO-
TMX HaIlpaBJIeHUIt U pexkae Bcero B o6mactu [T-cdepsl.

O Bo3pacraroieit posu GopMabHbIX SI3bIKOB CBUIETEIbCTBYET ThHICSUETETHSIS
mcropust GOPMUPOBAHNST YHUKATBHOTO Pa3HOOOPA3Ns M MOV (hOPMATbHBIX SI3bI-
KOB MaTeMaTuku. ITo Mepe pasBuTus MaTeMaTUKM ee GOPMAaIbHBIN SI3bIK COBEP-
meHcTBOBaCS. [locTereHHO MOSIBMINCH pa3auyHble 0003HAUEHMSI: UMCIa, OYKBbI
B KauecTBe IepeMeHHbBIX, CUMBOJIbI OTlepalnii u T. . OMHaKo COGCTBEHHO MaTeMa-
TUYeCcKue (B YaCTHOCTH, JIOTMUYECKMe) PacCy>KAeHMsI AOAr0 MPOBOOUINCH Ha ecTe-
CTBEHHOM s13bIKe. K KoHITy XIX — Hauay XX BB. BO3HMKIIA TOTPEOHOCTD B hopMaiu-
3alMM PACCyKAEeHMIT: C OMHOI CTOPOHBI, hopMaabHas CUCTEMa 3amMcyu obseryasna
Hay4JHOe 00IIeHNe MeXIy pa3sHbIMY MaTeMaTUKaMy, C APYTOil CTOPOHBI, ObUIN OT-
KDBITBI [MapagoKChbl, MIPOTUBOPEYMSI, CBSI3aHHBIE C PACCY>KOEHUSIMM Ha eCTeCTBEeH-
HOM $I3bIKe.

@dopManbHble CUCTEMBI 3allACU MaTeMaTUYeCKMX YTBEPKIOEeHUI U pacCykae-
HM¥1 GBI B 11€JIOM TIOCTPOEHBI B ITePBOJi ITOIOBIMHE XX B. ¥ ChITPAIY OUeHb OOJTBIITYIO
POJIb B TTOC/IEIOBABIIIEM PAa3BUTUM BbIUMCIUTEIbHO TEXHMKYU. PaboTa KoOMITbIoTEepa
OCHOBAaHa Ha aJITOPUTMAax, HAlIMCAaHHbBIX HAa TOM UM MHOM MaTeMaTUYeCKOM SI3bI-
Ke. B cBO10 ouepenib, KOMIIbIOTEPDLI HE MOTYT IOHMMAaTb HUMKAKUX SI3bIKOB, KpDOME
dbopMasnbHbIX, TO3TOMY 3HaHMe (OPMAaIbHBIX SI3BIKOB JIEXKUT B OCHOBE IPOTrpam-
mupoBaHus. [Toxkanyii, caMbIM M3BECTHBIM MPUMEPOM UX TMIPUMEHEHUSI SIBJISIeTCS
pellleHre 3HaMeHUTOI IPo6IeMbl 0 pacKpacke 4 1BeTaMu reorpaguueckoin KapThbl
TaK, YTOObI 00JIACTM OJHOTO I[BeTa He TPAHWYWIM APYT C ApyroM. PemeHue sToit
mpo6siemsbl B 1974 rogy Anmnenem 1 XakeHoM' 3aHsio 1200 yacoB paboThI cyriep-
KOMIIbIOTEPA.

B HacTosi1iee BpeMst Teopusi popMabHBIX SI3bIKOB Kak BaskHelimit pasnen M
CTaJia OCHOBOJI pa3paboTky yke 60ee 8000 SI3bIKOB ITPOrpaMMMPOBaHMS (M3 KOTO-
pbIX ouiIMaabHO 3aperucTpupoBaHo okosno 700). Taxke caMo MOHSTHE aJropMUTMa
BIIEPBbIE ObUIO TOYHO OIMpeeneHo Ha (opMaabHbIX SI3bIKax MamuH ITocta u Thio-
puHTra. BaykHO MOJYePKHYTH, UTO SI3BIKYM IIPOTPAaMMMUPOBAHMS — 3TO TOXKe hOpMab-
Hble SI3bIKM, NIPeJHa3HauYeHHbIEe [JI51 3alICU aJITOPUTMOB, UCIIOJIHUTEEM KOTOPBIX
SIBJIIETCSI KOMIIBIOTED.

Ha pyGesxke ToicsiueneTunii Teopust GOpMaIbHBIX SI3bIKOB CTaja OCHOBOII (op-
MMPOBAaHMUS ¥ MIMPOKOTO PaCIIpOCTpaHeHUsT GOPMabHBIX CUCTEM MCKYCCTBEHHOTO

1 Appel K., Haken,W. Every Planar Map is Four Colorable. I. Discharging // Illinois Journal of Mathematics. 1977.
Vol. 21 (3). Pp. 429-490. DOI: 10.1215/ijm/1256049011
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MHTEeJJIEKTa B eITeIbHOCTY ¢ poBoro mupa u obmiectsa. [Ipencenarens CoBeTa
10 MIPUOPUTETY HAYUHO-TeXHOoJornueckoro passutus PO akamemuk U. A. KansieB
yKasbiBaeT Ha GyHAAMEHTAIbHYIO POJIb SI3bIKOB MPOrpPaMMMPOBAaHMS (TEM CaMbIM
— (pbopmanbHBIX SA3BIKOB) M HAMMCAHHBIX HA X OCHOBE KOMITbIOTEPHBIX ITPOTPaMM
B pa3paboTKe MCKYCCTBEHHOTO MHTEIJIEKTA, 4 MMEHHO TO, YTO CETOfHS Ha3bIBAIOT
WU «3T0 MPOCTO pasanyHbie KOMITbIOTEPHBIE IPOTPAMMbI, paboTaroIIe B COOTBET-
CTBUM C 3alIPOTPaMMMPOBAHHBIM YeJI0BEKOM ajaroputmMmom» [17, c. 9].

3a mpomieuit BeK MaTeMaTHKa I0Besa CBOM (opMasibHbII S3bIK 10 TAKOTO
COBEPILEHCTBA ¥ TaKO¥ BbIPA3UTEIbHOI CUJIbI, YTO OH BIUIOTHYIO MTPUOIMU3UIICS 10
CBOMM MH(POPMAIVOHHO-BbIPA3UTETbHBIM CBOICTBAM K O0IIIeUeI0BEUECKOMY SI3bI-
Ky. Kak yHMKaJIbHbBIN pe3ynbTaT CMHEPTMM (OPMAIbHbIX SI3bIKOB MOAEIMPOBAHNS U
anropuTMusanuu copMmupoBanach Teopust GopMaNTbHBIX SI3bIKOB, CTABIIASI OCHO-
BOJi pa3paboTKyM SI3bIKOB IIpOrpaMmMupoBaHms. Kak ciemyeT 13 13105KeHHOTO, POJb
IVCKPETHOV MaTeMaTUKN B CMHepruy 06yueHMs HOpMabHbIM SI3bIKaM MOIEINPO-
BaHMS U aJITOPUTMU3AIINK 3aK/TI0YAETCS B TOM, UYTO ITPOGMIbHOE 06yUeHe Teopun
(bopmabHBIX SI3BIKOB SIBJSIETCSI OCHOBO¥ (PyHIamMeHTanM3alyuu MOATOTOBKYU CTY-
IeHToB B o6actu IT-cdepsrl. Teopust popMaabHBIX SI3bIKOB MeeT 0CO6eHHO 60JIb-
II0e 3HaUeHMe B MTOATOTOBKE BHICOKOKBATMMUIIMPOBAHHBIX ITPOTPAMMMCTOB, Bia-
Je0NIMX HeCKOMbKMMM SI3bIKaMM IIPOrPaMMMUPOBAHMS B CBOeIT TpodeccMoHaIbHOM
o6nactu. OCO6EHHO TaKuX, KOTOPbIE YMEIT MOAUMUIIMPOBATD 3TU SI3bIKU U JIasKe
pa3pabaThiBaTh.

4. O ponu aGCTPAKTHOI aareOpbl B Oo0yUeHUM Teopuu (opMabHbBIX
SI3BIKOB

Kak rmokasbpiBaeT aHaaM3 yueOHOI JUTepaTypbl, 00yUeHUI0 Teopun GopmMaib-
HBIX SI3BIKOB IOCBSIIEHBI OUeHb MHOTME YUeOHMKM, B KOTOPbIX IMOAPOOHO M3ya-
raloTCsl He TOJIbKO (popMajibHbIe SI3bIKY, HO M 3JIEMEHTBI (POPMabHOTO sI3bIKa a6-
CTPAKTHOI ajre6pbl, TPAaMMATUKU, TPAHCISITOPbI, KOMIWIATOPBI U Ap. [18; 19].
CnenyeT MOgYepKHYTh, YTO aOCTpaKTHAas aare6pa sBisieTcs pyHIaMeHTaabHOM 0C-
HOBOJ1 pa3paboTKy (POpMaIbHbIX SI3bIKOB, B CBOIO OUe€Pe/Ib, SIBJISIOLIUXCSI GOpMasib-
HOJVi (HOpMaTMBHOJ) OCHOBOJ Pa3pabOTKyM SI3bIKOB IIPOTPAMMMPOBAHMS, a TaKKe
cucreM KoMmIbroTepHoit MmatremaTuku (CKM). B MaTemaTyke mupoOKO U3BECTHO, UTO
TEeOPUsI TTOYTPYIII SIBJISIETCSI OZHOI M3 HamMboee BaXKHbIX 061acTeil aareOpsl, jie-
sKaleil B OCHOBe pa3paboTKy Teopuu (GopMabHBIX SI3bIKOB. B 9T0i1 Teopuu dop-
MaJIbHBI SI3BIK — 9TO MOMPOCTY IMTPOU3BOIbHOE TOAMHOXXECTBO CBOOOTHOTO MOHOU-
na. IIpy 5TOM OCHOBHBIE OTIepaIy B Teopuy GOPMaTbHbIX SI3bIKOB, KaK ¥ OCHOBHAsI
omeparus KOHKaTeHauu (T. e. MPUIMChIBAaHMS K CJIOBY M3 CHMMBOJIOB andaBuTa
JIpYroro Takoro CI0Ba M3 CMMBOJIOB) TOYHO TaK >Ke OIpefesieTcs ¥ B TeOPUM MOy~
IPYIIT M Ha3bIBaeTCsS] KOHKATeHallMel 3JIeMeHTOB (CJI0B) CBOGOIHO TOYTPYIIITHL.
Hanee, GpopMalbHbIN SI3bIK TEOPUM TPYIII KaK KIacCUUECKOi 06/1acTy abCTPaKTHOI
anre6psl UrpaeT GyHIAMEHTaIbHYIO POJIb B MCCAEIOBAaHMSIX B MaTeMaTuke, Gusu-
Ke, XMMUM U IPYTUX eCTeCTBEHHBIX M TeXHUUYECKUX HayKax. BaskHO MOAUYEPKHYTb,
YTO (POPMAaIbHBIN SI3BIK TEOPUM T'PYIII TAKKe SIBJISIETCS OCHOBOJ OMMCAHUS CUM-
MeTpPUM U aCMMMETpPUM 00BEKTOB B HayKe, IIPUPOAE U VICKYCCTBE. B cBOIO ouepe[p,
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(opMasnbHBIN SI3bIK TEOPUM KOHEUHBIX MOoJIelt uMeeT hyHIaMeHTalIbHOe 3HaueHue
B pa3paboTke GopMaabHOTO SI3bIKa TEOPUM KOAMPOBAHMS U KpuUIiTorpadum (3arm-
Tbl MHGOpPMaLUN).

B cBs131 ¢ ommM6KaMy MPOrpaMMHOTO o6ecrieueHst KOMITbIoTepa U MCIIOIb30-
BaHMS CUCTEM KOMITBIOTEPHOI MaTeMaTKM ITOAUYEePKHEM, UTO CepPbe3HbIe OMIMOKY
TIPY UX MCIIONb30BAHMM BO3HMKAIOT Yallle BCETO M3-3a He3HAHMST Oa30BBIX IMOHS-
TUIT ¥ METOMIOB SI3bIKa COBPEMEHHO aredbpbl. B UacTHOCTM, O 3HAUEHUM aJIreOpbl
B ucronb3oBauum CKM cucTem CBUAETENbCTBYET APyTroe UX Ha3BaHMe — CUCTEeMbl
KOMIIBIOTEPHOI anre6pbl. [ToaToMy gaske MpodeccMoHaTbHbIA TPOrpaMMUCT, He-
3HAKOMBIII €O crienubuKoii CUMBOIBHBIX MPeobpasoBaHNUii TePMOB aareGpbl, He
BCErJa OCO3HAeT PasHUIY MEXOY IMpYMeHeHeM B pa3paboTKe IPOrpaMMBbl WK B
CUCTEeMaxX KOMITbIOTEPHOII anre6pbl 3aKOHOB Pa3IMUHBIX CMBOJIBHBIX OTeparuii ¢
ee BbIPaKEHUSIMU.

Mekay TeM CyILIeCTBYeT psif, 00/1acTeii COBpeMeHHO anre6pbl, HAXOOSIIMUXCS, K
COXKaJIEHUIO, 32 TPaHbIO MTOHMMAaHMS IIIMPOKOT0 KpyTa CIIeaICTOB B 06/1aCTH ecTe-
CTBEHHBIX HayK, MHKeHepoB, IT-criennancToB U Ap. 1 JIEXKAIIX B OCHOBE OOyUeHMSsI
s13bIKaM TiporpammupoBanust u CKM. Cpeny Hux, 1o MHeHMIo A. Ginzburg, o6mactn
TEOPUY TPYIII ¥ KOHEUHBIX IT0JIe, BASKHbIE B TEOPUY KOAMPOBAHMS 1 KpunTorpadum,
a TaKke Ipyryue 6a30BbIe IOHSITHUS 1 METOAbI aOCTPAKTHOI aare6pbl, BasKHbIE IS Te-
OpMM aBTOMATOB KaK OCHOBE aBTOMaTu3aLuu rpomssoncTaa [20].

TakuM 006pa3oM, SIBJITETCS aKTyaJbHOI MpobaeMa CCTeMHOTO 00yUeHusT JJ1e-
MEHTaM alre6pbl CTYIEHTOB ¥ 0CO6eHHO Oyaymmx crenyanuctoB IT-chepsl. K co-
SKaJIeHMI0, aHaJIM3 MHOTOUMCIEHHbIX YUeOHbIX IVIAHOB MX MOATOTOBKY ITOKAa3bIBAET,
YyTO OOy4YeHMe 3/IeMeHTaM ajareOpbl OCYIIEeCTBIISIETCS pa3po3HEeHHO, HECUCTEMHO,
0OBIYHO B paMKax 00yueHMsI KypcaM BbICIIel i MaTeMaTUKM, IUCKPETHON mMaTeMa-
TUKU U MaTeMaTU4eCKoit IOTUKN.

BaskHO MOTYEPKHYTh, UYTO OTCYTCTBME Y CTYIIEHTOB HEOOXOOMMbBIX 3HAHUIT U3
ajre6PhI SIBJISIETCSI OCHOBHOM MPUYMHO Cepbe3HbIX OIIMOO0K MUCITOMb30BAHMS SI3bI-
KoB mporpammupoBanus 1 CKM, Kak yke 0TMeuasaoch, BJIEKYIIMX 3a cO60i TssKe-
JIble TIOCJIEACTBYMSI. B 4acTHOCTH, OMIMOKY BOSHUKAIOT IO MPUUMHE HE3HAHUS WIIN
HeNOHMMAaHMsI OCHOBHBIX MPUHLMIIOB OPraHM3alyy U MOCIeA0BaTeIbHOCTY Bbl-
TOJTHEHUST CUMBOJIBHBIX U APYTUX Ornepaiuii. B mepByio ouepeapb 3TO HeIOHUMAaHNWe
pasHUIBI Mexay (Gopmoit 1 3HaUeHMEeM BbIpaKeHUs. B ominume OT mpuMeHeHMUs
KOMIIbIOTEpA B BBIUMCIUTENBHOI MaTeMaTHKe JJisT BBITIOJHEHUST pasHOO6Gpa3HbIX
Bbrurciaenuit CKM MpousBOAST CMMBOJIbHBIE ONepauuy ¢ GOpMOIi BhIpaskeHusI, a
He C ero 3HaueHueM. [Ipy 3TOM cucTeMa CKPYITyJIe3HO pa3jauvaeT Kak caMy 00bek-
Tbl, TaK ¥ UX MeEHa.

B moHumaHMM pasHuUIbl MeXTy GOpPMOIi M 3HAYEHMEM BbIpakeHUsSI He0OXO-
IVMMbI YMEHMS B 00pa3oBaHu GOPM — (opMaivHbIX 8bipaxceHuli. B pasBUTUM ITUX
YMEeHMI1 BaKHYIO POJib UTpaeT Teopust GopMasibHBIX SI3BIKOB U TIpeske Bcero dhop-
MaJIbHBIN SI3bIK T€OPUM TOTYTPYMIl. DTa POIb TEOPUM MOTYTPYIIT MCUePIIbIBAIOIe
OTpaskeHa B M3BECTHOV MoHoTrpadmn'.

1 JTanneman K. ITosyrpyrimbl 1 KOMGMHATOPHbIE pyIoskeHus / Tlep. ¢ anmt. Mocksa: Mup, 1985. 440 c.
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Bornee Toro, Kak mokaseiBaeT aHa/u3 yue6Horo rmoco6us P. Jiupsa u I. [Tunbial,
B Pa3BUTUM YMEHUIT KOPPEKTHOTO MCIIOIb30BaHMSI SI3bIKOB IIPOTPaMMUPOBAHUS U
CKM 6Gonbiioe 3HaueHue umeeT GOpMUPOBaHMe TIPeACTaBlIeHii U 0 Ipyrux dhop-
MaJIbHBIX aliredpanveckux s3bIKax (Teopwii TPYIII, Kojell, mojeit u ap.). Bce atu
SI3BIKY JIESKAT B OCHOBE OOYUYeHMsI COCTaBIEHMIO0 HECPABHMMO O0Jiee CJIOKHBIX, UeM
B sA3bIKax mporpammvupoBanus u CKM, anre6panueckux KOHGUTYypaluii, onpeae-
JITIONMX B3aMMHOE PAaCIIOIOKeHME CaMbIX Pa3sHBIX CMMBOJIOB MEXIY CO00i min
COOTHOIIeHUH Mexny HuMK. Cpeau 3TUX CMMBOJOB — OYKBBI JIATMHCKOTO, Tpeye-
CKOT'0, TOTMYECKOTO U IPYIuX ajachaBUTOB, MHIEKCHI ¥ MHOTME ApPyTHe CIlelyaib-
HbIe CMMBOJIBI [IJISI cCOCTaBieHusT KoHburypaiuii. Onepaiiuy Uam gpyrme neicTBus
C KOHGUTYpalusIMu, SIBJASIOIIMMMUCS CJIOBaMM JTaHHOM anre6pbl, BHIMOMHSIIOTCS B
COOTBETCTBMM C aKCMOMaMM (TOKAECTBAMM), 3aJAI0IIVMMU 3Ty alredbpy Wi ompe-
IeSIoMMM IPYTYe BaKHbIE ee CBOVICTBA MM OCOOEHHOCTH. B 3TOM BenMKo 3Ha-
yeHMe MHOroo6Gpasmii pasianuHbIX ajrebp, omepanuu u mpeobpasoBaHus CIOB, B
KOTOPBIX OIPeIeJISIOTCS YaCTO JOBOJIBHO CJIOKHOI COBOKYITHOCTBIO TOXKIECTB (KaK
rpaMMaTUYeCKMX IPaBuI MOCTPOEHMSI CJIOB).

Anre6pa, SIBJISISICb OCHOBOJ Teopuy (POPMabHBIX SI3bIKOB, MMeEeT OOJbIIOoe
3HaueHue B 0OyUeHMM ammapary abCTpakiuuy — KOHKpeTusauyu Kak QyHgamMeHTy
OPVMEHTUPOBKY B OTPOMHOM KOJIMYECTBE SI3bIKOB MTPOTPAMMMUPOBAHMS, KK 13
KOTOPBIX TIpeACTaBisieT cO00it CBOIO «3HAKOBYIO CUCTEMY /ISl TUIAHUPOBAHUS T10-
BeZieHUsT KoMIbioTepar [21, ¢. 24]. C. A. OproB obpalaeT BHUMaHKE, UTO «...SI3bIK
MPOrpaMMMPOBAHMS — 3TO MpaBWia 00pa30BaHMsI 3HAKOB (CMHTAKCUC) U COTIACO-
BaHHBIE C HUM ITpaBuia 06pa3oBaHMsI JeHOTaToB» [21, ¢. 25], T. e. 3HAUEHMIT CMBbIC-
JIOB 3HAKOB (ceMaHTHMKa). IIpM 3TOM XOpOILIO 3HAIOIINI 6a30BYI0 TEPMIUHOIOTUIO
abCTpaKTHOI anre6phl Cpasy acCOLMUPYET STO OIpee/ieHe C TeMU ropasio 6osee
CJIOSKHBIMM MHOTOOOGpa3HbIMM MpaBuiamMu 06pa3oBaHMsI CJI0B (TePMOB) KaKOM -1~
60 anreOpbI — MOMYTPYIIIIBI, IPYIIITHI, KOIbIIA, OIS, PEIIEeTKA U T. 1.

OTMeTUM, UYTO TEPMUH «IeHOTaT» BBEJ KPYITHBIII aMepUKaHCKMUII MaTeMa-
UK ¥ Joruk A. Church? gyis mo60ro s3sIka, ¥ OH Telepb UCIOAb3YeTCs B pa3-
HBIX HAayKax, B TOM 4YMC/Ie B TEPMUHOJIOTUM SI3bIKOB ITPOTPAaMMMpPOBaHus. B aT0M
CBSI3U CeAyeT 3aMeTUTh, UYTO B OT/IMUMe OT JeHoTaTa (KakK 3HaueHMs] 3Haka B
sI3bIKE MPOTPAMMMPOBAHMSI) CEMAHTMUKA B TEPMUHOJIOTUM aOCTPAKTHOI anre6Gpbl
MMeeT ropasmo 6osee TIyOOKMIT MHOTOOOpPAa3HBIM CMBICI, paCKpbIBaeMblii uepes
MOHSTYE MHTEPIIPeTaluu aare6psl, IOTyIaeMoil MOCpeJCTBOM MHTEPIpeTalun
ee 3JIeMeHTOB (CMMBOJIOB), OIlepaIiii C HUMMU ¥ OTHOUIEHW, BBOOUMBIX MEXKIY
aneMeHTaMu anre6psl. Hampumep, yyke B IpeBHelt anrebpe, Kak IpeATedye TeoOpun
(opManbHbIX SI3bIKOB, GOpMaibHOE BhIpaskeHlMe, a MMEeHHO, ITepeMeCTUTeTbHBIN
3aKOH a + b =b + a cMMBOM3UPOBaJ CO60¥ MHOKECTBO COIEPKATETbHbIX MHTEP-
npeTaluii, mosiyuaeMbIx MIpK MOCTAHOBKe B HEro BMeCTO CMMBOJIOB a U b uucer.
B pesymibTaTe ApeBHME JTIOIM VMY BO3MOXKHOCTD YOeIUTHCS B BasKHOI 0COOEH-

1 Jmp P., Tunb I TIpukiagHas a6erpaktHas anre6pa: yueb. mocobue / Ilep. ¢ anmn. EkatepunH6ypr: usz-so Ypai.
yH-Ta, 1996. 744 c.
2 Church A. Introduction to mathematical logic. Princeton, NJ: Princeton Univ. Press Publ., 1996. 378 p.
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HOCTY JIeHeKHBIX PacyeTOoB, KOTOPbIe He 3aBUCST OT MOPSAKA BBIILIAT YMC/IA JIe-
HEKHBIX 3HAKOB d U b.

Kaxk rmokassIBaeT OIbIT 0OyUeHMsI TEOPUM U ITPAKTHKE SI3bIKOB IIPOrpaMMMUPOBa-
HUSI, 3HAHME OCHOB SI3bIKA a6CTPAKTHOII are6pbl CIIOCOOCTBYET MTOHNMMAHUIO OOIINX
M€l i MPUHIIAIIOB TTOCTPOEHMSI ¥ TIPUMEeHEeHMs SI3bIKa MTporpaMMupoBanus. Tem
caMbIM abCTpaKTHAas ajreépa — 9TO K/II04U K 60Jiee JIerKoMY ¥ TTy6OKOMY OCBOEHIIO
KOHKPETHOTO SI3bIKa KaK OCHOBHOTO MHCTPYMEHTA MPOrpaMMMCTa. ITO 0COOEHHO
BasKHO B ITPeIOTBPAI[@eHUY CePbe3HbBIX aBapyil B BBICOKOTEXHOIOTMYHBIX OTPACIISIX
MIPOMU3BOJICTBA U KOcMoce. IIpMUMHOIT MHOTMX TeXHOT€HHBIX aBapyil CTaay OMIMOKI
B pa3paboTKe U MCIIOIb30BAaHNM SI3bIKA MMpOrpaMMupoBaHus. Hanmpumep, B paboTe
[21, c. 26] mepeuncasieTcs psiL TAKUX CePbe3HBIX TPOTrPAMMHBIX OIIM60K: «[Tpodes n
MIPONYCK 3amsToii B @opTpaH-NporpaMMe yrpasieHNs» KOCMUUECKUM arnapaTom
«MapuHep-2 (27 aBrycra 1962 r.); «KoHBeliepHble OTK/IKUYEHMS JeKTPUUEeCTBa Ha
ceBepo-BocTOKe CeBepHOI AMepuku (14 aBrycra 2003 1.) 1 ap.

Kak 3ameueno B uccienosauuu [21, c. 40], «rpodeccruoHanbl-mporpaMmMuUCTbl
(B IOmABSIIONIEM OOTBIIMHCTBE) SIBJSIIOTCSI OTHOTI06aMM-KOHCEPBATOPAMM, CTPO-
SIIVMM XpaM JIJIs JTI06MMOTO SI3bIKa ¥ HEMIAAHO KPUTUKYIOIIVIMM BCE OCTaTbHBIE
SI3bIKM». Kak ciemyeT u3 U3JI0KeHHOro, o0ydyeHne (popMaabHbIM SI3bIKaM areopsl
CUJIBHO 06J1ervyaeT o0yueHme S3bIKaM IIporpaMMypoBaHys. [J1aBHOe — CITOCOOCTBYET
MOATOTOBKE LM (POBBIX TOIUITIOTOB B TOM CMBIC/IE, UTO OHU, OBJIAJIeB HECKOIbKUMU
SI3bIKAMY a6CTPAKTHOI anre6psl (M UTO 6ojiee BasKHO — si3bikaMu JIM), C JIETKOCTBIO
OBJIaJIEBAIOT 60jIee MPOCTHIMM (GOPMaTbHBIMU SI3bIKAMMU ITPOTPaMMMUPOBAHMS, YMe-
10T MOAMGUIIVIPOBATD U KOPPEKTHO UCIIOIb30BATh 3TU SI3BIKU B 3aBUCUMOCTH OT pe-
[raeMoit 3a/1a4y MOAENIMPOBAHMS U AJITOPUTMUBALIVN.

Anre6pa cioco6¢cTByeT (POPMMUPOBAHMIO BasKHBIX ITPEICTABIEHNI CTYIEHTOB O
TOM, UTO MOSKHO U UTO HeJb3sI CAeNaTh C IOMOIIIbI0 KOMIIbIOTEpPA B PellleHU! 3a/1au
C UCIIO/Ib30BaHMEM SI3bIKOB MTporpaMmupoBanust M CKM.

HecomHeHHO, 06GyueHMe MCIOAb30BaHNIO (DOPMAaTbHBIX SI3BIKOB COBpPEMEH-
HOJt ayre6pbl HAZO0 HAUMHATDL C OOYUeHMs SI3bIKY IIKOJIbHOI anre6psl, pacKpbIBast
dbopmanpHble TMpaBuiaa 06pa3oBaHMS €ro BbIpaskeHuii. BaxkHO chOpMUPOBATH Y
yUamumxcs MpeAcTaBieHns O MKOIbHOM anre6pe Kak 0CHOBe (hOPMabHOTO S3bIKA
TOX/IECTBEHHbBIX MTPe0Opa3oBaHmii anreGpanyeckux BbIpaxkeHMii. Bce 310 coszmact
MIPENOCHUTKYU /TSI Pa3BUTHS YMEHU Y CTYIEHTOB B Tpoliecce uX IT-MOATOTOBKM
B BBITIOJTHEHUU OTIepauuii co cioBaMy (POPMaIbHBIX S3bIKOB aJre6phl C 1LIeTbIo
MTOC/IEAYIOMIETO X O0yUYeHNMs B By3e KOPPEKTHOMY MCIIOTb30BaHUIO SI3BIKOB ITPO-
rpammupoBanust 1 CKM. BaskHble 31eMeHTbl METOAMKY ITPOIeIeBTUKM 00yUeHsI
IIKOJIBHUKOB (DOPMaIbHOMY SI3bIKY Ha SI3bIKE IITKOJIbHOJ anre6phl, aare6pbl BhICKa-
3bIBAHUM ¥ KOMOMHATOPUKY U3JIOKEHBI B [5].

5. O posu IOMMHUPYIOUIUX B IMCKPETHOI MaTeMaTUKe CTPYKTYP U CXeM
B IOJITOTOBKE BBICOKOKBAIM(MUIIMPOBAHHOTO IIPOrPaMMMCTA

Kaxk y>ke oTmMeuanoch, BeAyIei B HayKe ¥ MOAePHMU3AM IIPOU3BOACTBA CTajIa
MEeTOZIOJIOTUS MOETMPOBAHMS C MICIIONb30BaHMEM KOMITbIOTEpa, PeIMEeTOM KOTO-
POV SIBJISIETCS TTOC/IeN0BaTeTbHAS Pealn3als OXapakTeprn30BaHHbIX paHee 3TaroB
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pelileHMs 3a/iad C UCIOAb30BaHMEM KOMIIbIOTepa. [IporpaMMuCT, Biageromuii Ha
BBICOKOM YPOBHE «MCKYCCTBOM» MCIT0JIb30BaHMSI HOBOI MHOT'ONPOLIECCOPHOI BbI-
YMCIATENTbHOM TeXHUKM, UTPaeT 0COOEHHO BasKHYIO POJIb Ha BCEX JTAlax pelleHust
3a/a4, B TOM UM(Jie M Ha Ha4aJbHOM 3Talle KOPPeKTHO MOCTaHOBKM 3a[aul C yue-
TOM ee crenuduKy ¥ BO3MOKHOCTETT ee TPOrpaMMHOTO 00ecIieueHys U VCTIOIb3Y-
€MOT0 B ee pellleHU! BbIUMCIUTENbHOTO KoMIuTeKca. TakuM o6pa3om, Heobxoamma
MaccoBasi MOATOTOBKA MPOGheCcCOHANOB — IM(MPOBLIX MOJIUIIIOTOB, B TOM CMBbICITE,
YTO OHU BJIQEIOT HeCKOJIbKMMMU SI3bIKaMM IIPOTPaMMMUPOBAHMSI B CBOeit Tpodeccu-
OHAJTbHO 06/1aCTY ¥ YMEIOT ONTUMAaJIbHO MCIIONIb30BaTh U AaXke MOAUGUIIVIPOBATh
3TU SI3BIKM B 3aBMCUMOCTH OT peliaemMoit 3a7jau MOJeIMpOBaHMs U aJiTOPUTMMU3a-
uun. Bojiee TOro, ST pelieHust CJIOKHOI Mpo6aeMbl OHM CIIOCOOHBI pa3paboTaTh
HOBBIN SI3bIK IMPOrpaMMMPOBaHMsI. VICIIoNb30BaHMe TepMMHA «IM(POBOI MOIUT-
JIOT» OTIPaBIAHHO 10 aHAJOTUM C TEPMUHOM <«SI3bIKOBOJ MOJUIJIOT» KaK 3HATOKA
MHOTUX MHOCTPAHHBIX SI3bIKOB. ITOATOTOBKA TaKuX HIMEGPOBBIX MOIUTIOTOB-IIPO-
rpaMMMCTOB Havasiach ¢ 2014 . B By3ax IO psiy HOBBIX HallpaBIeHMUI: KOMIIbIO-
TepHbIe HayKM, KOMITbIOTEPHAST MHXKeHepUs U Ap. DTa MOATOTOBKA MMeeT 6OJIbIIoe
3HaueHue B GopMMUpoBaHUY IIM(PPOBOTO CyBEPEHUTETA CTPAHBI.

BbIcOKOKBaMMMUIIMPOBAHHBI TPOrPaMMICT UIPAET 0COOEHHO BASKHYIO POJIb
Ha BCex 3Tarax pelleHns CI0KHBIX HayUHbBIX 3a/1a4 C MCI0Ib30BaHMeM HOBOI MHO-
TOTPOLIECCOPHOI BBIUMC/IUTENbHOM TeXHUKM, 8 UMEHHO 3a/1ay, JJ1s1 pellleHusT KOTO-
PBIX HEJIOCTATOUHO MCII0/Ib30BAHMS TOBKO OJJHOTO SI3bIKa MPOTPaMMUPOBAHUS MU
Toit yiu uHoi CKM. Ero kBambuKkais 0cCo6eHHO BaskHA MMEHHO B TAKUX CITyUasX.

B coBpeMeHHOM ITPOrpaMMHOM OOeCIIeueH CBOVICTBO CJIOKHOCTU CTaJIO €TI0
HeoTbeMJsIeMoOi1 ueproii. D. L. Parnas, A. J. Van Schouwen, S. P. Kwan u L. Rierson
00OpalarT BHMMAaHMe Ha TOT (aKT, YTO OUEHb CJIOKHO pa3paboTaTh MPOrpaMMHOE
obecrieueHne, Ha3bIBAEMOE KPUTHUECKUM [22; 23] M K KOTOPOMY IPEIbSIBIISIIOTCS
0co60 BbICOKME TpeGoBaHMsI. OHO JOKHO 06ecreunBaTh yrpaBieHue 00beKTOM
WU TIpolieccoM, GYHKIIMOHUPYIOIIMM B peXuMe peajbHOrO BpeMeHU U OT KOTO-
pPOTO HATIPSIMYIO 3aBUCUT €ro Oe30IacHast SKCIUTyaTals B BBICOKOTEXHOIOTMYHbIX
OTpawIsIX MPOM3BOJCTBA, HAIIPMMED, B a3POKOCMMUYECKO oTpawin. He cirydyaiiHO B
BeIyIIMX YHUBEPCUTETAX 0C0O00€e BHUMAaHMeE YAESIOT QyHIaMeHTaan3alnm Cogep-
SKaHUSI IOATOTOBKM ITPOTPAaMMMCTOB BHICOKOTO YPOBHSI, CITIOCOGHBIX pa3pabaThiBaTh
KPUTHUYECKOE TTPOrPaMMHOE 0OecrieueHre Ha OCHOBE M3yueHMs 6a30BbIX JIJISI 9TOTO
OUCUIMUIUIVH: TUCKPETHOM MaTeMaTUKM, a6CTPaKTHOI anrebpel 1 Teopun GopMaib-
HBIX SI3bIKOB.

MeTomonornueckoii OCHOBOV He Y3KOHAIIPaBJIEHHOW, a OOIIeKyIbTYPHOM
MOATOTOBKYM LMGPOBOTO TIOUINIOTA SIBJSIETCS TPAHCAVCIUIUIMHAPHBIN TOIXOM,
OCHOBaHHbBII Ha TOHITUSIX Y METOJAX, YK€ YKa3aHHBIX B 1. 2 «IOMUHUPYIONINX B
IMCKPETHO! MaTeMaTuKe ajare6pandyeckux, MOPSIKOBBIX CTPYKTYP M JIOTUUECKUX,
aITOPUTMUYUECKUX, KOMOMHATOPHBIX cxeM» [5]. Kak 060CHOBaHO TaMm ke, Ha OCHOBE
MX U3Y4YeHUS] B MBIIIIJIEHUY YUYaI[erocsi CKIagbIBAIOTCS SIBJISIIONIMECS X OTPaXkKeH!-
eM creruduyeckre MaTeMaTUUeCKVe KOTHUTUBHbBIE CTPYKTYPBI M CXEMBI, JIesKaIye
B OCHOBe (hOPMMPOBAHMSI YMEHMUI pemaTh MpodecCcroHalbHbIe MPOOIEMBI C WC-
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M0/b30BaHMEM KOMIIbIOTepa. bojiee TOTO, 3T KOTHUTUBHbBIE CTPYKTYPbI U CXEMBbI
«UrpatoT GyHIaMeHTaJIbHYI0 POIb B (GOPMUPOBAHUM CTPYKTYPhI MHTEIIEKTYasb-
HBIX Ollepaluii B MbIIUIEHMM, HA OCHOBE KOTOPBIX M OCYILECTBJISIETCS MPOLIecC pe-
IIeHUS STUX ITPOoOIIeM»!.

Ba)kHO yyecTb, YTO UTHOPUPOBAHME 3TOT0 BaKHOTO IICUXOJIOTMYECKOTO acIieK-
Ta 06yueHuss [IM IOpOKIAeT BIIOCIEACTBUM «CaMbIe KMBYUME OIIMOKM MOJIENIN-
pOBaHMs — Te, YTO OCTAIOTCSl He3aMeuYeHHbIMM B IIpoLiecce UTOrOBOTO aHalIu3a U
TeCTMPOBaHMSI Pe3yJbTaTOB MOAEIMPOBAHUS U JOXOIST 10 3Tara BHEAPEHUS ero
pes3ynbTaToB» [5, c. 66—67]. Yalle Bcero aTo omMO6KM MPOITYIIeHHO JIOTUKYM PacCysk-
IEeHUIT B UCIIOJNIb30BAHUYM MPOTPAMMHOTO 06eCIeUeHMs], UTO SIBJISIETCS] TIPUUMHO
0COOGEHHO TSDKEJIBIX ITOCIeNCTBUIA U Aaxke KaTacTpod.

B. [I. lllagpuKoB moiuepKuBa, YTO OCHOBHBIMU MHTE/IJIEKTYaJTbHBIMU OMlepa-
IMSIMU SIBJISIIOTCSI aHAINU3, CUHTE3, KaaccubuKaims, CUCcTeMaTu3alms, abcTparupo-
BaHlMe, CpaBHeHMe, COMOCTaB/ieHNe, JoTMUecke ornepanyi ¥ HeKOTOpbie ApyTue
[24, c. 221]. VyeHble - r1efaroru, NCUX0JI0ru, MaTeMaTUKY, Kak oTMeuvaeT E. A. Opern,
paccMaTpMBAIOT B KauecTBe CMHTe3a TakMX MHTE/JIeKTyaJIbHbIX OIlepaliuii pa3Hblie
BU[TbI MBILIIEHMSI: aBCTPAKTHOE, JIOTUYECKOE, AJITOPUTMIUYECKOe, KOMOMHATOPHOE,
aHAIUTUYECKOe, KpUTUYeckoe u ap. [25].

Bonee Toro, 1. H. CkomnuH paccMaTpuBaeT GOpMUPOBaHNE «KOMOVMHUPOBAHHO-
ro» IPOrpaMMMCTCKOTO MbIILIJIEHNSI, B&YKHOTO B TIOJTyUeHUM «HaBbIKOB COCTABJIEHUS
aJTOPUTMOB ¥ (HOPMATBLHO UX 3aITMCK Ha UCIIONIb3YeMOM SI3bIKe» [26, c. 24] ¢ yue-
TOM Tpe6GOBaHMI1, HAKJIaAbIBAEMbIM UCIIONIb3yeMOI1 cpemoii. ITpyu 3TOM «HeoOX0oau-
MO 3HaTb CMHTaKCHUC SI3bIKa ¥ IOHMMAaTb, 3a4eM Hy)KHa Ta WIN MHAsi KOHCTPYKIMS»
[26]. Kak ciiemyeT 13 M3JIOKEHHOTO B MI. 4 1 5, B 9TOM BeMKa poJib abCTPAKTHOM
anrebpbl U Teopuu (HOPMaTbHBIX SI3BIKOB, (DOPMUPYIONIMX a6CTPAKTHOE MBIIILIe-
HMe TIPOTPAMMMCTA, BaKHOE He TOJIBbKO B BbIOOpe M MOAMGUKALNMM sS3bIKa MPO-
rpaMMMPOBaHMS /11 peain3aliii aJITOPUTMA, HO U B pa3paboTKe IporpaMmbl Ha
9TOM sI3bIKe. BakKHO MOAUEPKHYTh, UTO aOCTPAKTHOE MBIIIJIEHNE UT'PAeT BeOYIIYI0
poJib B pa3paboTke Moenu 06beKTa, rpoiiecca win siBiaeHust. Hampumep, onHa u3
TPAKTOBOK TOHSITHS MaTeMaTUUIECKOM MOJeI Kak aaredpanyeckoit CTPyKTypbl —
MHOKEeCTBA C 3aJaHHBIMIM HAa HEM OmnepalusiMU ¥ OTHOIIEHUSIMU — UTPaeT CUCTe-
MOO0Opa3yIoulyo poib B Kinaccuduranmm BUI0B MoaenupoBauus. [Ipu atom dyH-
JlaMeHTaJbHOe 3HaueHMe B MOJEJMPOBAaHUN U aATOPUTMU3AIIUY UMEIOT U Apyrue
anreb6panyeckue MOHITHS: U30MOPGOU3M MOZesiei, OTHOIEeHNSI 9KBUBAIE€HTHOCTU
" TOpsiKa, anre6pamyeckas ornepaiys u ap. [27]. biarogapst cuHepruu B3auMoein-
CTBUSI HETIPEPBIBHOI U IMCKPETHOM OCHOB MCCIeJOBAHMIT BAKHbIE a/irebpandecKue
aQHAJIOTHM TIOHSITUI TeOpUit Xaoca, a TaKKe AMHAMUYECKMX CUCTEM U (HPaKTaIOB IIOZ,
IPYTMMM Ha3BaHUSIMY MOKHO OOGHAPYKUTh B TEOPUM aJre6pandeckmx CUCTeM?, SIB-
JISTIOIIVIXCS OUCKPETHBIMU.

Tem He MeHee, Kak oTMeuaeT JI. KHyT, MOKHO TpUBECTY HEMAJIO U APYTUX IPU-
MepPOB, AeMOHCTPUPYIOLIMX BaXHOCTH B MOATOTOBKE MTPOrPaMMUCTOB TlepeuncieH-

1 TMepmuHOB E. A. O NICUMXONOIMUECKHUX ACTIEKTaX peany3alny JUCKPETHOM JIMHNUY B MOJePHMU3ALM MaTeMaT-
yeckoro oopasoBanus // iuHoBaiuu B o6pasoBanun. 2014. N2 10. C. 144-150.
2 Masnbues A. Y. Anre6panyeckue cucrembl. Mocksa: Hayka, 1970. 392 c.
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HBbIX paHee BUJOB MbIIJIEHNMS, HaTpuMep KoM6muHaTopHOro [28]. O BaXKHOCTHU pas-
BUTUS 3TOTO BUJIA MBILUIEHNUST CBUIETEIbCTBYET aHAIN3 coflepskaHms obmactu [IM,
M3BECTHOTO TI0fl Ha3BaHMEM KOMOMHATOPHbII aHanu3. LleHTpaabHOI 3amaveii 3To-
ro paszesna SIBJSIeTCSl 3a/iaua pa3MelleHus] OObeKTOB, HalpUMep MOCIeOBATEb-
HOCTeJ CMMBOJIOB I10 OTIpefeJIeHHbIM ITpaBWIaM ¥ HaXOKAEHMs UMciia CIIOCOO0B,
KOTOPBIMM 3TO MOKET ObITh cenaHo. @opMasbHbIe SI3bIKY, SI3BIKM ITPOTPAMMUPO-
BaHMS U TPAHCISITOPHI K HUM, KOAMpPOBaHMe MHGOPMAaINK, CKaTHe Y BOCCTAaHOBJIEe-
HMe TaHHBIX — JajeKo He MOJIHbIN IlepeueHb HallpaBaeHUli KOMIIbIOTEPHBIX HayK, B
KOTOPBIX HEOOXOMM aHa/IN3 TTOC/IeN0BATEIbHOCTEl CMBOJIOB.

MO>KHO TIpUBECTU APyTrUe CChbUIKU U MMPUMeEpPHI B MOATBEPKIAeHMe TOMY, UYTO B
OCHOBe (hOPMMPOBAHMST paHee TePeUNCIEHHBIX BUOB MbIIUIEHUS, CUMBOIU3UPY-
I0LIMX 060 060061IeHHOE ITPOrPaMMMCTCKOE MBIIIJIEHNE, JIEXKAT YK€ OTMEeUEHHbIe
paHee KOTHUTHMBHbIE ajrebpanveckiue, MOPSITKOBbIe (HeMMHETHbIe) CTPYKTYPhl U
JIOTMYECKYe, aJrOPUTMMUUECKIe, KOMOMHATOPHbIE CXeMbI, (GOpMUpPYOLIMecs Ha
ocHOBe oOyuenust IM. IMEHHO 3T CTPYKTYPBI U CXEMbI BaKHbI B CMUHEPTUU Ma-
TeMaTUYECKOTO MOJETVMPOBAHNS M aITOPUTMU3ALNY IJIsl 06ecTieueHnsI 061IeKyIb-
TYPHOJT TIOATOTOBKY ITPOTPAMMMCTa BHICOKOTO YPOBHS. B €ro 06yueHuu penieHnio
npodeCcCOHANTBHBIX 33[1aU 3TO BasKHO IJIs1 KOPPEKTHON peann3amyy 3TaroB Mofe-
JIMPOBAHMSI COBMECTHO C TMOCTAaHOBIIMKAMM 3a7ay U C OPYTMMU CIlelualucTaMy,
YYaCTBYIOIIMMMU B pellieHMM 3TUX 3a4au.

Ho cpenu Bcex 3TMX BUIOB MbILUIEHUS B MOATOTOBKE BbICOKOKBaIMGMUIMPO-
BaHHOTO IMPOTPAMMIMCTA BBICOKOTO YPOBHSI Haubosee BasKHOE MECTO 3aHMMAaeT
CUCTEMHOE MBIIIJIEHNE C eT0 BaKHBIM KaueCTBOM HeIMHETHOCTH, uMmeloniee GyH-
JaMeHTaJbHOEe 3HAUeHMe TPU MCIIONIb30BAHUM M MOAMUMUKAIUKA CIOKHOTO IPO-
IPaMMHOTO OOecrieueHMs BbIUMCIUTETbHbIX KOMIUIEKCOB, CUCTEM U CeTeil B MO-
IeMpPOBaHMUM CJIOKHBIX cucTeM. CUCTEMHBIM MbIIUIEHMEM OO/DKHBI 00/afaTh U
Ipyrye CIenuaguCThl, yYacTBYIOLIME B peaau3alyiy 3TalloB MOAEIMPOBAHUH, T10-
3TOMY €ro eCTeCTBEHHO Ha3BaTbh TEOPETUKO-MOJENIbHBIM MbILIUIEHMEM, XapaKTep-
HBIM JIJIS1 METOJIOIOT M MO eTMPOBaHMSI.

«HenuueitHOCTh B p110cOPCKOM CMBIC/IE €CTh HAapYIIeHNe YCIOBUIA auTHUB-
HOCTM Y NIPOIOPLIMOHAIBHOCTM B HEKOTOPOM $IBJIEHUM, T. €. PE3Y/IbTAT CYMMbI BO3-
JIeICTBUII He paBeH CyMMe MX Pe3y/bTaTOB; pe3yJbTaT HelPOIIOpLMOHAaIeH YCU-
JIVSIM; 11eJ710€e He eCTb CyMMa ero vyacTeii U T. . HelmHeliHOCTb cuCTeM U NPOLLECCOB
JleflaeT NMPUMHUNUINAIBHO HEHAIeXHBIMYM M HeJOCTaTOUHBIMM IIPOTHO3bI — 3KCTPaA-
TTOJIIMM OT HAJIMYHOTO, CYIeCTBYomero. [IosToMy mIKoia 1 By3 JOJIKHBI GopMu-
pOBaTh y yualluxcs HeJliHeliHOoe MbIIJIeHMe, KOTOPOe TpernosaraeT OMCK Hellla-
GJIOHHBIX Iy Tel K TOCTVDKEHUIO Liesieii»!.

HecomHeHHO, 06/1a0a0IIMX CUCTEMHBIM HeJTMHEeHbIM MbIIUIeHVeM ITporpam-
MMCTOB BBICOKOTO YPOBHSI M IPYIMX CHELMAIUCTOB, YUaCTBYIOIIMX B peaan3alnyumn
9TaTloB MOJEIMPOBAHMS, MOXKHO YITOAOOUTDb XOPOIIMM IIaXMaTUCTaM, BUASIIUM Ha

1 TectoB B. A. MaTemaTiKa Kak OCHOBHOE CPeJICTBO PasBUTHS MbILIIEHMS yuaImxcst B udpoByro spy // Matema-
TUKA — OCHOBA KOMITeTeHIM1 111ppoBoit apbl: MaTepuanbl XXXIX MexayHapoAHOTO HAayYHOIo ceMMHapa Iperojasa-
Teselt MaTeMaTUKM 1 MHGDOPMAaTUKM YHUBEPCUTETOB U Mef. By30B. Mocksa: TAOY BO MITIY, 2020. C. 67-70.
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MHOTO XOIOB Brieper. [Io3ToMy OHM 00/1a8aI0T yMEeHMEM BBISIBUTb HeAOCTATKM pas-
paboTaHHOI MOJENN 1 aJirTOPUTMa B IPOIecce pa3paboTK ITPOrpaMMHOTO obecrie-
YyeHMs ¥ aHajI13a Pe3yIbTaTOB MOAEIMPOBaHMs. IIpy TOM IPOrpaMMUCT UJIN LIeTbIi
KOJIIEKTUB ITPOrPaMMICTOB MOYKET BBISIBUTbh HECOOTBETCTBYE MEKAY IIPOCTPAHCTBOM
TTOHSITUII I METOIOB, BAXKHBIX IS PEIlaeMoii 3aauy MOIEINPOBaHMsI, 1 HabopoM
BBIPA3UTETbHBIX CPEACTB TOTO VIV MHOTO SI3bIKA ITPOrPaMMMPOBAHMS, HE TTO3BOJISIO-
X aleKBaTHO OTOOPA3UTh 3TU ITOHSITHSI ¥ METOIbI B PAMKAaX 3TOTO SI3bIKA.

B dyamamenTammsanuym [T-IOATOTOBKM CTYIEHTOB BasKHYIO POJib UTPAET CO-
Iep>kaHyue TpPO(GMIbHBIX TUCUMUIUIMH (PYHIAMEHTAJbHOTO XapaKTepa, 0COGEHHO
BaKHBIX B 0OecIeueHn Olepeskaloliero xapakrepa moarorosku. K rakomy 6aso-
BOMY COZE€PSKaHMIO (TIEPEUHI0), KaK MTOKA3bIBAeT aHaIM3 TeMATUKY BeIyIINX Mpo-
(OWIbHBIX KYPHAJIOB, a TakKKe yU4eOHbIX IUIAHOB M pabouyux MpOTpaMM BemyIIynX
YHUBEPCUTETOB, OTHOCSITCS:

— abcTpakTHas anrebpa M MaTeMaTUUeCcKast JIOTMKA, Jieskalllie B OCHOBE TOYHO-
'O OIMCaHMS AJITOPUTMOB U TTIepeBojie STUX AITOPUTMOB B MaIlMHHOE TIpeacTaBje-
1307 (<

— Teopusl aJrOPMUTMOB M aBTOMATOB (JIeXKalllyie B OCHOBe pa3paboTku ab-
CTPAKTHOTO aJTOPUTMa ¥ aBTOMATa, YIPAB/SIONIMMY ITaHHBIM OOBEKTOM, KOM-
IJIEKCHOJ aBTOMAaTM3alMM HAYYHBIX MCCIeIOBaHMIl, 0COOEHHO B 06/IaCTU IKCIIe-
PUMEHTaTbHbIX HAYK U T. I1.);

— hopMaJTbHBbIe SI3bIKM ¥ (hOpPMaIbHbIE CUCTEMBI (OCHOBaHHbBIE Ha (hOPMaTbHbIX
sI3bIKaX a6CTPAKTHOI ajare6pbl, MaTeEMaTUIECKOI IOTMKY U JIesKallyie B OCHOBE YHU-
Bepcaam3aluy METOIOB U SI3bIKOB ITPOrPaMMUPOBAHMS);

— TeOPUST HEUeTKMX MHOKECTB (B TOM UMC/ie HeUeTKNX rpadoB U ceTeif), Ha OC-
HOBe KOTOPOi1 pa3pabaThIBaOTCS IKCIIEPTHBIE CHUCTEMbI U CUCTEMBI IPUHSITUS pe-
IIeHMI1, CUCTEMBI aBTOMATHUUYECKOTO (GOpMUPOBaHMsT 6a3 JaHHBIX, TPOEKTUPOBAHNE
CJIOKHBIX CHCTEM, HelipOHHbIE CeTH, paclio3HaBaHMue 06pasoB U T. 11.);

— KOMOVHATOPHBIN aHaIM3 (BK/IIOUAs aHAIM3 CJIOKHOCTY aJITOPUTMOB, BaKHbIA
B TTOBBIIIEHUY MPOU3BOANTEIBHOCTM KOMITHIOTEPOB, B TOM UMC/Ie B TIPEOOIEHUN
TaK Ha3bIBA€MOTI'0 «KOMOMHATOPHOIO B3pbIBa», 3¢ dekra Data Explosion, Bo3HuKa-
IOIIEero B CyJyae, KOTAa 06beM U CIOXKHASI CTPYKTYpa XPaHMMbIX JAHHBIX He JaloT
BO3MOKHOCTb M3BJIEKATh U3 HUX MTOJIE3HYIO MH(DOPMAIIMIO C TOMOIIBIO TPaAUIIVOH-
HBbIX MHCTPYMEHTOB aHa/13a).

O6cy)xaeHue pesynbTaToB

[Ipoiecc MmaTeMaTu3alny HayK, IOPOAMBIINIT TaBMHOOGPA3HOE pacIIpoCcTpa-
HeHle UM(POBbIX TEXHOIOTHII B HayKe, IIPOM3BOACTBE, 06Pa30BaHNUM ¥ BO MHOTMX
Ipyrux chepax KU3HeOesTeIbHOCTY IIM(GPOBOrO MMUpa U OOIIEeCTBa, IIPeIbSIBISET
BBICOKME Tpe6GoBaHMs K KaueCcTBY ITOATOTOBKM CTYAEHTOB 1€JI0r0 psifia Hampasje-
Huit B o6mactu IT, cTaBUT MpobaeMy MOAePHU3ALUY COIepsKaHys MX ITOATOTOBKY B
COOTBETCTBUM C COBPEMEHHBIMM YHUKAIbHBIMM BO3MOKHOCTSIMU IT-cchepbl 1 1mo-
TpeGHOCTSIMM OO1IeCTBa.
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SIBnsieTcst oueHb BasKHBIM pellleHle TTPO6IeMbl COMMKEeHMS SI3bIKOB PA3HBIX HAYK
B IIpolLiecce MaTeMaTyu3alluy X UccienoBanuii. PemeHne 3Toii Tpo6ieMbl OyAeT CIio-
COOCTBOBATh B3aMMOZEMCTBUIO YUEHBIX B pa3paboTKe 0COOBIX pas3iesioB MaTeMaTy-
3MPyeMOii HayKi, aHaJIN3y ee HayUHbIX TeOPUIT 1, B YaCTHOCTM, X SI3bIKA, 0COOEHHO B
€CTeCTBEHHBIX ¥ TEXHUUECKMX HayKax, TOPOAVBIINX POOOTU3AIINIO0, aBTOMATU3AIINIO
M VICKYCCTBEHHbIV MHTEJIJIEKT B CAMbBIX Pa3IMUHbIX OTPACISIX TTPOU3BOICTBA.

Pemenne 3701 1Tpo61€MbI BaSKHO B YCIOBUSIX 60JIBINION CBOOOMBI B COIEPSKAHUA
X TIOATOTOBKU, mpenocrasiasiemori ®T'OC u nmopoxnamuiein CUabHYK HeCorIaco-
BaHHOCTb B opmupoBanyuy OOII u yue6GHbIX TIAHOB MOATOTOBKM. 3aUacTyio 3TU
HOpPMAaTMBHbIE JOKYMEHTBI pa3pabaThIBAlOTCS JaJeKMMM OT MaTeMaTUKU U TIpOo-
IrpaMMMPOBAaHMUS CIeMaINCTaMM, OPUMEHTUPYIOIMMMUCS HA HOBOMOJIHbIE, HEIpo-
BepeHHbIe MPAKTUKO MHHOBAIMM.

ITpu popmupoBauny OOIT HeOO6XOAMMO ONMPATHCST HA TEHIEHIIVN, TTPOVCXOIS -
IIye B IpoIlecce MaTeMaTU3alMy HayK M B COBPEMEHHbBIX MaTeMaTyKe, MHGOPMaTH-
Ke U uX npuiaokeHusix. [I[poBeieHHbI B CTaThe PETPOCIIEKTUBHbIN aHA/IN3 TTIOKA3bI-
BaeT, KaK MOCTENIeHHO UAest AVICKPETHOCTHU TIpuBesia K BO3SHUKHOBEHUIO HOBOV TOUKU
3peHNs Ha MPUPOAY MaTeMaTuKM, Ha COOTHOIIIEHe B Heil HelpepbIBHOT'O 1 IMCKPeT-
HOTO, Ha ITOHMMAaHVe HeOOXOAVMOCTHM X CMHEePreTUUeCcKoro B3aumozeicTeus. [1os-
TOMY HECOMHEHHO, UYTO B COZlep)kaHMM MaTeMaTU4eCKUX AUCHUIUVIMH U B cofepka-
HUY MaTeMaTU3auyuu TPoPIIbHBIX TUCUUIUIMH IT-TIOATOTOBKY CTYIEHTOB TOIKHO
MpeycMaTpUBaThLCS U3yyeHMe KaK HellpepbIBHBIX, TaK U AUCKPETHBIX MaTeMaTuue-
CKMX MOJeJieii ¢ 1ebio obecreueHs GpyHIaMeHTaIM3auuy IOATOTOBKY CTYIEHTOB.
ITpu 5TOM BaskHO ITOKa3aTh Hanbosee ITy6oKYe U IpKYe Pe3yIbTaThl pellieHNus 3a1ay,
KOTOpbBIE TOCTUTAIOTCS 3a CUET CMHEPTeTMYeckoro s¢gdeKra Ha CThIKE VMCIIONb30Ba-
HMSI HEITPePbIBHOTO U IMCKpeTHOTO. Takoit 3¢ deKT mpu u3yyeHnn JUCKPETHBIX U He-
MpepbIBHBIX MOEJeil HabII0IaeTCsl, B YaCTHOCTH, ITPU U3yUeHUM GpaKTalIbHOI reo-
MEeTpPUH, Pa3HOCTHBIX U Iu(depeHITMaTbHbIX YpaBHEHNI, TEOPUM YIIPABIEHNS U T. 1.

Taxkoit cuHepreTuueckuii 3pdeKT AomKeH YUUTBIBATHCS TP TpaHchopmaln
cofiepkaHMs TPAAUIIMIOHHBIX MaTeMaTUUeCKUX OUCIUIUIMH Pa3/IMUHbIX HarpaBie-
Huit IT-MOArOTOBKYM AJIS1 OOYUEHMST CTYAEHTOB COBMECTHOMY MCITOJIb30BAHUIO Me-
TOOB HEIPEPBIBHOM M AMCKPETHON MaTeMaTUKM B MOIEIMPOBAHNUY OOBEKTOB U
siBJieHMIA. Hambomee sipKkue TpuMepbl Takoi TpaHchopmauym ajist GyHIamMeHTa -
3alMM TPAJUIIVMOHHBIX MaTeMaTUUeCKUX AUCHUILIMH IT-ToaroToBKU 6akaaaBpoB
JIETKO OGHAPYKUTh B Kypce MaTeMaTMUYeCKOro aHaiu3a. DTO MpUMepPhI Ipemesb-
HOTO Tepexojia B HepaBeHCTBAaX, HAaXOKAeHMSI MHTerpasibHOM CyMMbI (HaxOXAeHNe
IUIONIAAM KPUBOJIMHENHONM Tpareuun). Takoil mpumMep BIlIepBbIe MIPOAEMOHCTPU-
poBa elle ApXumes TPy HaxXOKIEHUY TIOIAM CerMeHTa apabosibl, UTO MOCTY-
SKUJIO (paKTUUeCKy OTIIPaBHOM TOUKOI paspabOTKY MHTErpaJbHOrO MCUMCIeHNs (C
ero ¢hopmMynamu PSIMOYTOTbHIUKOB ¥ TpameLuii Ijsl IpUOIVKeHHOTO BhIUMCIeHMS
OTpeneieHHOTO MHTerpasia U ap.).

SIpKie mpuMepbl TAKOTO CMHEPreTMYecKoro 3¢ deKTa MOKHO MTOKa3aTh 1 B 00Y-
YeHUM TPaAULIMOHHBIM MaTeMaTUUeCKUM AUCUUIIIMHAM MarucTpOB eCTeCTBEHHbIX
Y TEXHUYECKMX HaIlpaB/ieHi1 TOATOTOBKY, B YaCTHOCTY, TApDMOHMYHOMY ITPUMeHe-
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HUIO TEOPUM BEIBJIETOB (HEIIPEPHIBHBIX M NVICKPETHBIX BEIBIET-TIPE0Opa30BaHMIA)
B MPaKTUUECKUX pacueTax, B Teopun ppaxrtanoB (hpaKkTaJbHOM aHANIMU3E) U IIp. C
MCIIONIb30BaHMeM MaTeMaTtuueckux cucreM Mathcad, Mathematica u np.

V3 pe3ynbTaToB MPOBeIeHHOro B craThe B. A. Cyxomanua u E. B. 3ybapeBoit
aHaiM3a B3aMMOJeCTBUS AVCKPETHOCTY 1 HellpepbIBHOCTU B IT-TIOATOTOBKE CTY-
IIEHTOB BbITEKAeT HEOOXOIVMOCTh YCTAaHOBJIEHUST 6apbepa Iepe, ICeBIOHOBATOD-
CKMMM HAaCKOKaMM B 3TOM BakHelillleM BHUJle UX MOATOTOBKM, B TOM UMC/e B BbIpa-
60TKe MeXIYHapOIHbIX PEKOMEHAAIVI U KyPPUKYTYMOB, BbI3bIBAOLIMX BHICOKMIA
YpOBeHb NTOBepMs K HUM B NMpodeccMOoHaNIbHON Ccpefile M SBSIOMIUXCS OCHOBOIA
CTaHIapTU3AIMU COOTBETCTBYIONIEH obpa3oBarenbHOI [T-mesITebHOCT YHUBED-
CUTETOB U By30B!, 2 [29]. DT0 0CO6EHHO Ba’KHO B YCIOBUSIX JJABMHOOOPA3HOTO POCTa
HayYHOTO 3HAHMUS MIpU GOPMUPOBAHNUY Y CTYIEHTOB YHUBEPCATbHBIX YMEHMII U CU-
CTEMHOTIO MbIIIeHusT B o6macty IT-cdeprl, Hanbosiee 3HAUMMOI B COOTBETCTBYIO-
et mpodeccroHaNbHOM 06/1aCTH.

3akK4yeHue

PesybpTaThl aHaMM3a CUHEPreTMYeCKOTrO B3aUMOIEeCTBUS IUCKPETHOCTHU U He-
MpepbIBHOCTY B IT-MTOATOTOBKE CTYIEHTOB MMEIOT GOJIBILIOE TEOPETUKO-METOI00-
rMYeckoe 3HaUeHMe B YCTPAHEHUM AVCIIPOIIOPUINIA U MPOGEIOB B COmEPKaHUM UX
06ydeHMs] MOJeNMMPOBAHNIO, AITOPUTMU3AIMN U IIPOTPaMMIPOBAHMIO. B yCIoBmsxX
CTaHOBJIEHMSI HOBOI1 «1M(bpOBOIt» MapagurMbl B 06pa30BaHUM OHM BO3HMKAIOT IO
MpuuMHe HecoriacoBaHHOCTY B hopmupoBanuy OOII 1 yueOHBIX TIAHOB ITOATOTOB-
KM, 3a4aCTyI0 MPersTCTRYero GpyHmamenTanmsanmuy o6ydeHmns: UCIoab30BaHIIO
HOBBIX YHUKAJIbHbIX MHPOPMAIMOHHBIX TEXHOIOTUI (MCKYCCTBEHHOTO MHTEJIeKTa
[30; 31], 6onmpinx ganHbix (Big Data) [32], KBaHTOBBIX TeXHONIOIMI [33; 34] u Ap.).

Pe3ynbpTaThl CTaThy MMEIOT OOJIBbIIOE 3HAUeHMe B OOYYeHNM CTYIEHTOB B UC-
II0/Ib30BaHMM BO3MOXKHOCTEJ COBPEMEHHbBIX KOMIIBIOTEPOB Ha OCHOBE fI3bIKa JI0-
MUHUPYIOIUX B JIM CTPYKTYp U CXeM. OTU CTPYKTYPHI U CXeMBI jieXKaT B OCHOBe
dbopMupoBaHusI yMeHUt B TIOCTPOEHUM CepuM HelpepbIBHO-AVCKPETHBIX UTepa-
[Mii TIePBOHAUAIBHOV MOMen 00beKTa, MO3BOJISIONIMX HANTU OKOHUATETbHYIO
(omTMMAaTBHYIO) MOZIETh OOBEKTa C BAXKHBIMU JIJIST IPAKTUKY XapaKTePUCTUKAMU U
rapaMeTpaMu.

[MonyueHHbIE B CTaTbe Pe3ylbTaThbl O (yHAAMeHTanusauuu IT-IMoaroToBKu
CTYIeHTOB Ha OCHOBe MaTeMaTu3aluu MpobUIbHbIX OUCIUTIINH UMEIOT 0CObeH-
HOe 3HaueHMe B UX MMOATOTOBKE K pa3paboTKe TOPOTOCTOSIIINX MTPOEKTOB B HAyKax
Y TIPOM3BOJICTBE KaK Pe3y/lbTaTaM GO0JIbIIOTO TPYAa MHOTOTBICSTYHBIX KOJIJIEKTUBOB.

B uwacrHOCTH, (DyHIaMeHTaNMM3aUMs MOATOTOBKM Oymymux IT-crenuanicToB
UrpaeT BaXKHYIO POJIb B MIPEIOTBPAIeHNY OIMOOK MPOrpaMMHOTO 0becriedeHusI B
peanusalMy STAINOB PelleHus 3a/1aU MOJeIUPOBaHMsI 00BEKTOB 1 MPOIieccoB. [Ipu

1.CS2013 - Computer Science 2013: Curriculum Guidelines for Undergraduate Programs in Computer Science.
Pexkxum pocryma: https://www.acm.org/binaries/content/assets/education/cs2013_web_final.pdf

2 SE2014 - Software Engineering 2014. Curriculum Guidelines for Undergraduate Degree Programs in Software
Engineering. Pexum foctyma: https://www.acm.org/binaries/content/assets/education/se2014.pdf
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3TOM CJIe[[lyeT 3aMeTUTb, UTO TECTUPOBAaHME ITPOrpaMM He JaeT HeoOXOIMMBbIX ra-
paHTUIt KauecTBa U HaZ€XKHOCTU 1 He MOKET [1aTh MX B IMIPUHITUIIE (UTO MCYePITbIBa-
Iollle 060CHOBAHO, HaTpuUMeD, B [35]).

AHanu3 Bce BO3pacTarolleil poiau COBpeMeHHON MMCKPETHOW MaTeMaTUKU B
MpoIlecce MaTeMaTKU3aluy HayK ITOKAa3bIBAET, YTO CMHEpreTM4eckuii addexT B3a-
MMOJENCTBUSI AUCKPETHOTO M HeNpPepbIBHOTO Hayala B HAayUHbBIX MCCIeAOBAaHUSIX
SIBJISIETCSI MOIIIHBIM COBOKYITHBIM Pe3y/IbTaTOM BCeX Cararmiux hakTopoB 3TaroB
MO/IeTPOBaHMSI 06BEKTOB, POIIECCOB U SIBJIEHMIA C UCTIONIb30BaHMEM KOMITbIOTEPA
(oT pa3paboTKM MOAENN U 10 CUMYJISILIK M aHAJIM3a ero Pe3y/lIbTaToB).

O6ocHOBaHO, YTO Heobxomuma (pyHIaMeHTaNIM3aIus MOATOTOBKY CTYIE€HTOB
B obmactu IT-cepsl, B KOTOPOII BEAYIIYIO POIb UTPAeT TPAHCAUCIUIUIMHAPHBIN
TOAXO0/, OCHOBaHHbINM Ha MOHSITUSIX M METOHAX, TOMUHUPYIOUIMX B IMCKPETHO Ma-
TeMaTuke. [TosToMy M3ydyeHue si3pika JIM JIEXXKUT B OCHOBE MPOQPUIAKTUKMA MHOTUX
OIIMOOK peann3alyy STANIOB PENIeHNs 3a/1ay C MUCIIOIb30BaHKEM KOMIIbIOTEPA, B
TOM YMC/Ie TeX, KOTOpbIe OCTAIOTCS He3aMeYeHHbIMU B IPo1lecce UTOTOBOTO aHaJIM -
3@ pe3yJIbTaTOB MOAEIMPOBAHUS U TOXOMST 10 dTalla BHEIPEHMSI.

OxapakTepu3oBaHa pojb B (yHIaMEHTAIM3aLUM TOATOTOBKM CTYIEHTOB B
obnactu IT-cdhepbl Teopuu GopMabHBIX SI3bIKOB. [Ipy 9TOM abcTpakTHas anredopa
SIBJIIeTCsT (PyHIaMeHTaIbHOM OCHOBOI pa3spaboTKy (OpMasIbHBIX SI3bIKOB, B CBOIO
ouepenb ABIIONMXCS GOPMaTbHOM (HOPMAaTUBHOI) OCHOBOI pa3pabOTKM SI3bIKOB
MPOTPaMMMUPOBAHNS, & TAKKe CUCTeM KOMIbIOTEPHOI MaTeMaTUKN.

O60CcHOBaHO, YTO QyHIAMEHTAIM3alINs ITOATOTOBKY CTYIeHTOB B obimactu IT-
cdepsl Ha OCHOBE MPOMWILHOTO 00yUeHMsT Teopuu (GOPMaTbHbIX S3bIKOB BakHA
B MacCOBOJi ITOATOTOBKE MPO(deCcCMOHAIOB — IUMPOBBIX MOIUTTIOTOB, BIaAEIOMINX
HECKOJIbKMMU SI3bIKaMM ITPOTPAMMMPOBAHMS U YMEIOHIMX MOAUPUINPOBATH 3TU
SI3BbIKM B 3aBUCUMMOCTM OT peliaemMoii 3a1aun.

Kak cnemyeT 13 pe3ynbTaTOB UCCAeOBAHMSI, OHU SIBJISIIOTCSI OCHOBOJ B JOCTU-
SKeHUMU LIeTU CTaTh!, 3aK/TI0UalONIeics B peaanu3aliu IIIaBHO Uaen — MaTeMaTu3a-
MY TTPOGUITBHBIX AVCIIATIIMH Ha OCHOBE CMHEPTUY B3aMMOAECTBYUSI IUCKPETHOTO
¥ HEeIpepbhIBHOTO HAYa/l MOJETMPOBAHMS M AITOPUTMMU3ALUU B QyHAAMEHTATN-
3auuy IT-TIOArOTOBKY CTYAEHTOB. DTU Pe3yabTaThl TAKXKe IOATBEPXKIAIT T'MIIO-
Te3y UCCAeIOBaHNUS O TOM, UYTO peannsalus 3TOW UIeu BbiBeleT o0ydyeHMe Mope-
JUPOBAHUIO, AITOPUTMMU3ALINY U TIPOTPAMMMPOBAaHMIO Ha HOBBII, 60Iee BhICOKMIA
npodeccroHaNbHbII YPOBEHb, OyIeT Croco6CTBOBATh (yHIamMeHTanusanuu IT-
TOATOTOBKM CTYIEHTOB.

[Ipu peleHUM IMOCTaBJIEHHON 3afauM aBTOPbI CTaTbY OCHOBHOE BHMMaHNe
YIOEMWIN CofepsKaTelbHOM CTOPOHE MaTeMaTUIYeCKoro 06pa3oBaHMs U He paccma-
TPUBAJIM €ro TeXHOJIOTMUEeCKYI0 CTOPOHY, B TOM UMc/ie TIOJNIyYMBIlIMeE B TTOC/IegHNe
rofbl 6OJIbIIIOE paclpoCTpaHeHMe KOHIeNTyaabHble cxeMbl (mind map) u JOpoxK-
Hble KapThl (roadmap) [IjIs1 OCBOEHMST HOBBIX 06j1acTeit 3HaHMil. Ho, Kak IMokasbiBa-
eT aHa/IM3 MHOTOUMCIEHHbIX IMyOIMKaIVii 0 UX MUCIIONIb30BaHMIO B 06pa30BaHMNA,
NpYMeHeHMe TaKUX CXeM ONMpaeTcs IpeX/ie BCero Ha BU3yajbHOe MbllllJieH1e, KO-
TOPOTO 3a4acTyl0 HeJJOCTATOYHO IJI51 U3yUeHUs MaTeMaTU4eCKuX CTPYKTYyP.
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AHHomauus. Bgedetue. MHOTMe BOTIPOCHI, CBSI3aHHBIE C aKTUBM3alIMell HayYHO-MCCIeN0BaTeNbCKO pa-
60TO¥ CTYJEHTOB BY30B, OCTAIOTCS [TOKA B HEAOCTATOYHOM CTEIIeHY M3YUEeHHBIMM U SIBJISTIOTCSI aKTyallb-
HO¥1 TP0O6/IEMOT1 BbICIIIETO PO eCCHOHATbHOTO 06pa3oBaHusl. Lle/1b JTaHHOI CTAaThY — BbISIBJIEHME OCHOB-
HBIX (GaKTOPOB, BAMSIOIIMX Ha TPOLIECChI aKTUBM3aLMM HAYYHO-MCCIIeN0BATEIBCKOM Pa6OTHI CTYIEeHTOB,
" pa3paboTKa peKOMEHIALMii 10 MOBBIIIEHVIO aKTUBHOCTY YYaCTUSI CTYJAEHTOB B 3TOV JEATENTbHOTH.
Memodonozus, memodst u MemoouKuU. BbIIV MCITONIb30BaHbI METObI UTEPATUBHOI HKCIIEPTU3bI, AHAIN3A,
CpaBHEHUSI, CMHTE3a U CUCTeMATU3AIMH ITOTyYEeHHBIX Pe3y/IbTaTOB C IPYMeHeHeM IMITMUPUIECKIX Me-
TOMIOB aHKETMPOBAHUS U COLMONIOTMUECKUX OrpocoB. C60p maHHbIX mpoBoawmics B 2023 roay B opme
OHJIAJH-OIIpOCa C VCIIONb30BaHMEM MHTepHeT-cepBuca Google Forms u oduaitH-ornpocoB B 16 By3ax
Pecniy6rmiky Kasaxcran u PO, B orpoce mpuHsiM yuactue 351 yuenblit-skcrepT. O6paboTka pesyiib-
TaTOB MPOBOAMIACH C TIOMOILBIO CTaTUCTUYECKOro rmakera IBM SPSS. Pesynemameot u HayuHas HO8U3HA.
VCTaHOB/IEHO, UTO CYyLIeCTBEHHbIV BKJIaf, B NpUBIe€YEHME CTYJEeHTOB K HAyYHO-UCC/IeA0BaTeIbCKO
JIeTeTbHOCTY BHOCSIT pacIiMpeHe MUCTIONb30BaHMs MHPOPMAaLVIOHHbBIX TEXHOJIOTUI B HAYYHO-MCCIIe-
JIOBaTeJIbCKOM IIpollecce M CUCTeMa ITOOLIPeHNi, HallpaB/leHHasl Ha IOBbIIIeH)e 3HAUMMOCTY Hayd-
HO-JCCIeJOBATeIbCKOI PabOThI CTYJeHTOB B 06pa30oBaTeIbHOM Mpolecce. HayuHast HOBM3HA COCTOUT B
BBISIBJIEHUU Y CUCTEMATU3AIMM OCHOBHBIX (DAKTOPOB, BIMSIOIMX HA aKTUBU3ALIMIO HAYYHO-VCC/IeI0Ba-
TEeJIbCKOV paboThI CTYEHTOB B IIpoliecce 06yueHus, C UCII0Ib30BaHMeM MPOLIeCca UTePATUBHOI dKCITep-
TU3BL. [Ipakmuueckas 3Hauumocms. Pe3ynpTaThbl IPOBELEHHOTO MUCCIeIOBAHNSI MOTYT GBITh MCIIOIb30Ba-
HBI B IIPAKTMKe HAYYHO-MCCIE0BATEIbCKOI PabOThI CTYIEHTOB BY30B.

Kniouessie cnoea: utepaTuBHast 9KCIIePTH3a, MOTUBALIMS CTYLEHTOB K HayYHO-MCCIe0BaTeNlbCKOi pa-
60te, haKTOPBI aKTVBM3ALMM HAYYHOI PabOTHI CTYJEHTOB, PaclIpeHNe VICII0b30BaHMs MHPOpMAaIy-
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OHHBIX TEXHOJIOTMIT B HAYUHO-MCC/IEOBATETbCKOM IPOLIECCE, POJIb TIPEMOABATENs B IIPOL[ECCax MOTH-
Bal[My CTYIEHTOB K Hay4HOI1 paboTe
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HUe, 3aKII04eHHoro ¢ KomureToM Hayku MUHUCTEPCTBA HAYKM U BbICLIEro o6pas3oBaHusi Pecry6nmku
Kasaxcran (MPH npoekTta 19676691).

Jna yumuposanusa: Tonosauépa B.H., Banmpos A.B., Hakunosa I.H., Xanos T.A. VcciegoBanne dak-
TOPOB aKTUBU3aIUY HAYUYHO-UCCIeOBATENbCKOM PabOTHI CTYIEHTOB C UCIIOIb30BaHMEM MIPOIECCa UTe-

paTuBHOI aKkcriepTu3bl. O6paszosarue u Hayka. 2024;26(7):44-69. doi:10.17853/1994-5639-2024-7-44-69

Research on factors that activate university students’
research work using the iterative examination process

V.N. Golovachyova
Abylkas Saginov Karaganda Technical University, Karaganda, Republic of Kazakhstan.
E-mail: golovacheva vn@mail.ru

A.V. Bashirov!, G.N. Nakipova?, T.A. Khanov?
Karaganda University of Kazpotrebsoyuz, Karaganda, Republic of Kazakhstan.
E-mail: 'bashirov_av@mail.ru; *nakipovage@mail.ru; Sthanov@mail.ru

B4 golovacheva vn@mail.ru

Abstract. Introduction. Many issues related to the activation of research work of university students re-
main insufficiently studied and are an urgent problem of higher professional education. Aim. The present
research aimed to identify the main factors influencing the processes of activating students’ research
work and to develop recommendations for increasing the activity of students’ participation in this ac-
tivity. Methodology and research methods. The authors used iterative examination, analysis, comparison,
synthesis, and systematisation methods to analyse the results obtained through empirical methods such
as questionnaires and sociological surveys. Data collection was conducted through an online survey us-
ing the Google Forms Internet service and offline surveys at 16 universities in the Republic of Kazakhstan
and the Russian Federation in 2023. A total of 351 scientific experts participated in the survey. The survey
results were processed using the IBM SPSS statistical package. Results and scientific novelty. It has been
established that a significant contribution to attracting students to research activities is made by the ex-
pansion of the use of information technologies in the research process and a system of incentives aimed
at increasing the importance of students’ research work in the educational process. The scientific novelty
lies in identifying and systematising the main factors that influence the activation of students’ research
work in the learning process through the iterative examination process. Practical significance. The results
of the conducted research can be used in the practical research work of university students.
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Abstracto. Introduccion. Muchas cuestiones relacionadas con la activacion de la labor investigadora de
los estudiantes universitarios contintian siendo estudiadas de manera insuficiente y son un problema
serio de la educacion profesional superior. Objetivo. El propésito de este articulo es identificar los princi-
pales factores que influyen en los procesos de intensificacién del trabajo investigativo de los estudiantes
y desarrollar recomendaciones para incrementar la participacién significativa de los alumnos en esta
actividad. Metodologia, métodos y procesos de investigacion. Se utilizaron métodos de examen iterativo,
analisis, comparacion, sintesis y sistematizacion de los resultados obtenidos mediante métodos empiri-
cos de cuestionarios y encuestas socioldgicas. La recoleccion de datos se 1levo a cabo en 2023 mediante
una encuesta en linea utilizando el servicio de Internet Google Forms, asi como encuestas fuera de linea
en 16 universidades de la Republica de Kazajstan y de la Federacion de Rusia. En la encuesta participaron
351 cientificos expertos. Los resultados fueron procesados utilizando el paquete estadistico IBM SPSS.
Resultados y novedad cientifica. Se ha establecido que la contribucién significativa en promover el inte-
rés de los estudiantes hacia la actividad investigativa, es llevada a cabo mediante la ampliacién del uso
de tecnologias de la informacion en el proceso de investigacion y del sistema de incentivos destinado
a aumentar la importancia del trabajo de investigacion de los estudiantes en el proceso educativo. La
novedad cientifica radica en la identificacion y sistematizacién de los principales factores que influyen
en la activacion del trabajo investigativo de los estudiantes durante el proceso de aprendizaje, utilizando
el proceso de examen iterativo. Significado prdctico. Los resultados del estudio pueden utilizarse en la
practica del trabajo de investigacion de los estudiantes universitarios.
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Palabras claves: examen iterativo, motivacion de los estudiantes para el trabajo de investigacion, fac-
tores de activacion del trabajo cientifico de los estudiantes, ampliacion del uso de la tecnologia de la
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BBepeHue

OnHa M3 BaKHEMIIMX COCTABJSIIONIMX KauyecTBa IOATOTOBKM COBpEeMEHHO-
r0O CHeIMaauCcTa CBsI3aHa ¢ GOPMMPOBAHMEM U PA3BUTHUEM Y CTYOEHTOB HaBBIKOB
Hay4YHO-MCCIenoBaTenbckoil paborsl (HMPC), KoTopast ceromHs pacCMaTpPUBAETCS
MCCaenoBaTeNSIMM KakK 3HAUMMbI 00pa3oBaTenbHbIl (eHOMEH B MOBBIIIEHUY Ka-
yecTBa 00pa30BaHus, B HACTOSIIIEE BPEMSI SIBJISIETCST IBHO HEJJOCTATOYHO paspabo-
TAHHO 00J1aCTbIO TIeIarOrMYeCKOi HayKH.

[naBHBIV MOeel UCCaeJOBaHUS SIBISIETCS T€3UC O TOM, UTO HAYYHO-UCUIEN0-
BaTeNbCKask paboTa CTyJEeHTOB XOTSI ¥ 06MafaeT OrPOMHBIM MeIarorMuecKuM Io-
TEHIMAJIOM, HO He B ITOJIHOI Mepe peasnsyeTcss B 06pa3oBaTeIbHOM Iporecce. B
COOTBETCTBUM C ITPOBEIeHHBIMM PaHee MCCIeIOBAHUSIMU, TOTbKO 5—6 % CTymeHTOB
CUMTAIOT HAyYHO-MCC/IeS0BaTEeNbCKYI0 AESTEIbHOCTh OUeHb BaXkHOI [1, 2, 3 u Ap.].
Takoil OorpaHMYEHHbII KOHTUHTEHT OOYYaIONIMXCS CBUAETEIbCTBYET O TOM, UTO
YPOBEHb BOBJIEUEHHOCTU CTYAEHTOB B BBITIOJTHEHNE HAYYHO-MCC/IEIOBATEIbCKUX
pabor (HP) Haxogutcs B pecny6inmke KazaxcTaH Ha HEBBICOKOM YPOBHE U HYKIa-
€TCS B TIOBBIIIEHNY TIOCPEICTBOM aKTMBU3AIMM PAbOThI B JAHHOM HaIIpaBJIeHUMN.

IIpouecc aktuBusauuyu HUPC sBisgeTcs cerogHsl apXmMBayXKHON 3amadeit, CBsi-
3aHHOJ C OTBETOM Ha COBPEMEHHbIE BbI3OBbI Pa3BUTUS COBPEMEHHOI'O BBICIIETO
npodeccruoHaTbHOTO 06pa30BaHMsl, IJIsl PelleHUsT KOTOPOii HeO6XOaMMO TTpoaHa-
JIU3UPOBATh (haKTOPhI, KOTOPhI€ OKa3bIBAIOT 3(PEKTUBHOE BO3IEiCTBIE Ha ee CO-
CTOSIHME.

C. U. TecceH yrBepkaasn: «OBiageHne METOAOM HayUYHOIO UCCIEA0BaHMS — 3Ta
TIOC/IeAHSS 11eJIb HAYYHOTO 00pa30BaHMsI — MOXKET ObITh JOCTUTHYTA TOIBKO ITyTEM
BOBJIEUEHMS YUall[erocsl B CAMOCTOSITeNIbHYIO UCC/Ie0OBAaTeIbCKYyI0 paboTy. Briciias
Hay4yHasl [IKOJIA JO/DKHA ObITh IIO3TOMY, IIPEX/Ie BCETO 0UaroM HayYHOTO UCC/IeH0-
BaHMsI, MIPeIofaBaTeab — aKTUBHBIM UCCIef0BaTeNeM, CTYAeHT — YUaCTHUK Hay4d-
HOJ1 pabOThI, MECTO 3aHSITUIT — AyAUTOPUS, Ia60PATOPHS — MECTO, TIe OTKPBIBAIOTCS
HOBbIe HayuYHbIe MCTMHBI. BbiciIas HayuyHas 1IKoIa — MeCTO, IJle COeIVHSIOTCS Tpe-
ToJlaBaHue U uccienoBaHue» [4, c. 174].
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CnenmoBarenpHo, HUPC — 3TO HeoThemIeMas 4YacTb 06pa30BaTeIbHOIO IPOIiecca.
Bompocam BoBjIeueHMSI 00YUAIOLIMXCS B HAYYHO-MCCIEN0BATEIbCKYIO paboTy He0OX0-
VMO YIESTh 60JIbIIIOe BHUMAHME, T.K. B COBPEMEHHBIX YCIOBMSIX BO3MOKHOCTH TIPU-
BJleUeHUsI CTyfAeHuecKol mononexku K HUPC peannsyioTcs He B TIOTHOV Mepe.

Ilenb cTaTby — BBISIBJIEHME OCHOBHBIX (DaKTOPOB, BAMSIIOIINX Ha aKTUBU3AIMIO
HayYHO-JCCIIeIOBATENbCKOM paboThI CTYIEHTOB, C MCITOIb30BAaHMEM IIPOLiecca uTe-
PaTUBHOI SKCIIEPTU3DI.

[MocTaByieHHas 11e/1b OTIpee/inia peliieHe CJieAyIlnX 3a4au:

1) u3y4yeHue 5KCIIePTHBIX OIEHOK KaK MCTOUHMKOB MCKOMOI MH(OpMaLumn 1mo
COBEPIIEHCTBOBAHMIO HAayYHO-VCCIEIOBATENbCKOM PabOThl CTYIEHTOB BY30B Pe-
crry6nmmky KasaxcraH ImyTeM BbISIBIEHUS 3aKOHOMEPHOCTE! U TeHIeHIINIi OpraHu-
3aLIMOHHBIX U COIMAIbHO-9KOHOMUYECKUX (PaKTOPOB;

2) 06paboTKa 3KCHEPTHBIX OIEHOK C MCIOJb30BAaHMEM KOMITBIOTEPHON IPO-
rpamMbl IBM SPSS;

3) bopmynupoBaHe HayYHO-060CHOBAHHBIX PeKOMEHAIMi1, HallpaBAeHHBIX
Ha noBbImeHre 3G(MEeKTUBHOCTY HAyYHO-MCCAeI0BATEIbCKOM PaboThl CTYIEHTOB
B By3ax Ha OCHOBe KOHCEHCYCa, IOCTUTHYTOTO B pe3y/bTaTe UTepaTUBHON 3KCIep-
TU3BI.

O630p nuTepaTypbl

B coBpemeHHOI1 MuTepaType mpodiemMaM opraHm3aluy 1 BOBIeueHUsT obyJa-
IOLIMXCS B HAYYHO-MUCCIeI0BATENbCKYIO0 AeITeIbHOCTD ITOCBSIIEHO OTPOMHOE KO-
YeCTBO HAYYHBIX MCCIeI0BaHNi. PA60ThI MHOTMX YUEHBIX HAIlpaBIeHbl HA MU3YyUe-
HJe MOTMBAIIMOHHBIX (DaKTOPOB K HAYYHO-MCCIEI0BATENbCKOI paboTe CTYIeHTOB
[5, 6, 7]. Tak, E. A. KoraH yTBepskaaeT, YTO He06XOIMMO ITPOBOAUTD aKTUBHYIO MOTH -
BaIIMOHHYIO0 PaboTy ¥ MEPOTIPUSITHS CO CTYAEHTAMM KaK yuaCTHUKAMM HAyYHO-UC-
CJleoBaTeNbCKOM AesiTeTbHOCTH [5, . 179].

H. II. Hap6yT ¢ Ko/uleraMu CUMTAIOT, YTO OpraHM3alus y4ebHOTO Ipoliecca
IOJDKHA 00ecreunTh TMOKMii TOX0], CIIOCOOCTBYIONIVI BOBJIEUEHUIO B HAYUHO-UC-
CJIeOBATETbCKYIO AESITeTbHOCTh HAaMOOIbIIIEr0 KOJTMYECTBA CTYIEHTOB, C yU€TOM UX
VHIVBUIOYAIbHBIX criocobHocTei [6]. L. Cain, J. Goldring u A. Westall Takke otme-
YaloT, YTO JJ151 TOAAePXKKM UCCIIelOBATeTbCKMX HABbIKOB CTY€HTOB M BOBJIEUEHUIO
MX B HAyUHO-MCC/IeJOBATENbCKYI0 PA6OTY HE0OXOIMMO peann30BbIBATh MHIUBUIY-
anbHble 0Opa3oBaTeNbHbIe TpaeKTopun [7].

O. U.JlanrreBa 1 A. T. KopHuoBa B cBoeji paboTe TOKa3bIBAIOT HEOOXOAVIMOCTh
npuBieueHus obydaroniuxcsi K HUPC yke ¢ mepBoro Kypca obyueHus [8]. DTy ke
TOUKY 3peHus pasaensiorT N. A. Bowman u J. M. Holmes [9], M. J. Xerri, K. Radford n
K. Shacklock [10], E. R. Kahu n K. Nelson [11], L. Lardy, Pr. P. Bressoux u M. D. Clercq
[12], koTOpbIe MOJUEepPKUBAIOT BaXHOCTb BOBJIEUEHUS CTYLEHTOB B HayYHO-MCCIIe-
JOBATeIbCKYyI0 PabOTy € IepBOro Kypca 06yueHmsl.

Omnwupasich Ha pe3ynbraThl uccnenoBanus T. A. IllyabrHOI € KojjleraMm Ciemy-
eT OTMETHUTb, UTO JIJISI CTYI€HTOB 2—4 KypCOB MOTMBBI K yUaCTUIO B HAyUHO-MCCITe-
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IOBATEIbCKOM NeATeTbHOCTY OIIPeHesIsSIIoTCs psiaioM GakTopoB, BO MHOTOM CBSI3aH-
HBIX C YCJIOBUSIMM OpraHM3anyi yueGHOro mpoiiecca B By3e [13].

Bo MHOTrMX COBpeMEHHBIX pab0oTaxX UCCIEAYIOTCS BOITPOCHI OTIPeeNIeHUs YCIO-
BuMit 17151 9pDeKTUBHOI OpraHn3anNny HayYHO-MCC/IeN0BATENbCKOI PA6OTHI CTY/I€H-
TOB B By3e. [1o mHeHwuto B. }0. Ctpomosa u I1. B. CbicoeBoIi, ONITUMMAaIbHbIE YCIOBUS
B OpraHM3alNy HAyIHO-YCCIeIOBAaTeIbCKOM paboTe CTyIeHTOB B By3e CO3JaeT B3a-
MMOJeCTBMEe TPagUIIMOHHON BEePTUKa/IM OpraHM3alyuyu HayYHO-MCCIe0BaTelNb-
CKOJi J1eITelTbHOCTU CTYLEeHTOB C OpraHaMM CTy[JeH4YeCcKOro camoylpasiaeHus [14,
c. 81]. C. [I. Pe3nuxk u O. A. CasbikuHa [15], 3. A. [lepBesenueBa [16] n Yang Da [17]
IeJIal0T YIIOp Ha HEeOOXOAMMOCTh CUCTEMHOTO TOAXO0/a K MPOIeccaM yIpaBIeHNsI
HUPC B By3e. K. Atkins ¢ koyeramu oco60e BHUMaHMe yOEMSIOT OpraHM3anym B3a-
MMOJECTBUS CTYOEeHTOB U mpernoaaBaTeneir B pamkax HMP [18]. ]. L.-H. Bowden,
L. Tickle n K. Naumann [19] oTMeuaioT, 4YTO BOIPOCHI BOBJEUEeHUS GOBIIMHCTBA
CTYJEHTOB B HAyYHO-UCCIENOBATENbCKYIO IeSITEIbHOCTb TPEOGYIOT 0CO60TO BHUMA-
HUS B YaCTV OpraHM3alMK MPAKTUUYECKOIi COCTaBISIONEel 06yueHust. B pesynbraTe
uccnenosanus I1. B. 3aMKUHOI ¢ cOaBTOpaMu YCTaHOBJIEHO, UTO [AJ151 aKTUBU3AL U
HayYHO-MCC/IeIOBATEIbCKO pabOThl CTYIEHTOB PEKOMEHIYETCSI BOBJIEKATh UX B
pereHue TPo6IEMHBIX 3a7ay I10 MCCIeqyeMOoii TeMaTHKe, a Takke ISl aHaIu3a u
MIPOTHO3MPOBAHMS BO3MOKHBIX pe3ynbTaToB [20].

T. L. Trolian 1 E. A. Jach moaTBep>kIatoT CBSI3b MEKAY BOBJIEUEHHOCTDIO CTY/IEH -
TOB B pa3HOOGpa3HbIe (POPMbI HAYYHO-VCCIIEA0BATETBCKOI PAGOTHI U UX YCIIEXOM B
KapbepHoM pocrte [21]. M. Stewart, T. Stott u A.-M. Nuttall [22], ].-P. Guo c konne-
ramu [23], L. Smyth, F. Davila u T. Sloan [24] paccMaTpuBaiOT BOBJIEUEHHOCTD CTY-
neHToB B HYP B paMKax KOMITETEHTHOCTHOTO MOAX0/1a, CBSI3bIBAIOT 3TU MPOLECChI C
BO3MOKHOCTBIO BCTYIUIEHMSI O0YUAIOIINMXCSI B COOOIIECTBO YUEHBIX.

O6cyskmast Tpo6aeMbl BOBJIEUEHMST CTYIEHTOB B HAYYHO-MCC/IEIOBATETHCKYIO
paborty, A. B. AmanaceHok, H. I1. lllynbruna, P. K. BoskeHKoBa [25] cCUMTAIOT Cepbes-
HbIM ()aKTOPOM AeCTabuIM3aLyu HeTOCTaTOK HayYHO-MEeTONOIOTMYEeCKIX SHAHWIA.
OmnpenensironuM 3nemenToM HUPC, o mHennio A. B. bamnuposa, B. H. T'onoBaué-
Boii, T. A. XaHoBa [26], B. B. 3eipsinoBa [27], . B. Komnenko [28], JI. A. u M. A. Bens-
eBbIX [29] siB/IsIeTCS IpernofaBaTesb C Onpee/leHHbIMM KaueCcTBaMy, YDOBHEM KBa-
mudUKAINM ¥ CTUIeM HAayYHOTO PYKOBOICTBA. JJMHaMMyecKasi CBSI3b MEXKIY Ipero-
IaBaTejeM M MOTMBAlMel 00yUatoIXCsl XOPOIIIO MPeACTaBIeHa U B UCCIeAOBAHUY
R. M. Ryan u E. L. Deci [30].

[MonoxkuTenbHbIi 3DGEKT MeKIy MOTUBAIIMeEN ¥ YpPOBHEM BOBJIEUEHHOCTH 00-
yUaroIMxcs BbIABIeH B ucciaemoBanmu J. Ferrer, A. Ringer, K. Saville ¢ komteramn
[31]. J. Patrzek ¢ coaBTOpaMu Takke OTMeUalOT 0cob60e BAMSHUE aKaZeMUUecKoii
MIPOKPaCTMHALIMYM HA YaCTOTY BceX (popM aKaieMUueCcKUX MPOCTYIIKOB U UX MTOCTe -
cTBUii [32].

AHanu3 comepskaHus 3apyOeskHbIX McTouyHMKOB X. Liu, Z. Zhang, W. Qi [33],
A. Zhang [34], X. Li [35], D.-W. Li u Q.-]. Hu [36] mm03BoJIsIeT Ce/IaTh BHIBOZ, O BaK-
HOCTM yHOpaBjieHUs] YHUBEPCUTETCKUMMM HAyUYHBIMU MCCIEOBAHUSIMU Ha OCHOBE
Pas3IMYHbIX TOIXOA0B.
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BmecTe ¢ TeM B ICUXOJIOTO-TIEIaTOTMYECKON TeOpUM U MPAKTHKe COBPeMeH-
Hble PUOPUTETHbBIE (AaKTOPBI, BAMSIONIE Ha akTuBM3anyio HUPC cTymeHTOB By3a,
OCTaIOTCSI MAJIOM3YYEeHHBIMI.

MeTopgonorus, MaTepuasnbl U MeTOAbI

B mpotiecce BbISIBIIEHNST OCHOBOTIONATAIIIMX (haKTOPOB, BIMSIONIMX Ha Pe3Yilb-
TaTMBHOCTH HAYYHO-UCCIEIOBATEIbCKOI PaboThI CTYIEeHTOB BYy3a, UCCIEI0BATEeb-
CKOM TPYTIION IPpUMeHEeH UTePATUBHBIN SKCITEPTHBIN METO[I.

B kauecTBe UTEpaTMBHOIO 3KCIIEPTHOTO METOa Mbl OTIpefensieM MeTo, KOTO-
PBbIit TO3BOJISIET OCTUYb COTJIACOBaHMS MHEHM 1o po6ieme HVPC Ha mpuHLyITe
TIOCTEITIeHHOTO YTOUHEHMSI U COIJIaCOBaHMS B3IVISILOB PA3/IMUHBIX SKCIIEPTOB U TEM
CaMbIM MMHUMM3UPYET BEPOSITHOCTDb MPUHSITUS OMIMOOUHBIX pelleHuii U odecre-
YNYBaeT JOCTOBEPHOCThb MOMYUYEHHBIX Pe3yabTaToB. C MOMOIIBI0 JAHHOTO METOAA
ompoieH 351 sKkcmepT, Ha OCHOBAHMM M3YUYeHUS ¥ 06PabOTKM IKCIEPTHBIX Olie-
HOK KOTOPBIX IIPUHSITO JTOCTOBEPHOE pelleHMe O IeIecO00Pa3sHOCTM pa3paboTKuU
BOIIPOCOB aHKeThI. B HallleM MOHMMAaHNUM 3KCIIePT — 3TO YUEHbIA, Ubsl AesITeIbHOCTh
CBsI3aHa CO CcHelMaau3MpPOBaHHOI poibio B mpoliecce HMPC, KOTOpbIit MOXeT JaTh
O0OBEKTUBHYIO YHUKa/IbHYI0 olLieHKYy HMPC, crioco6CTBYSI BBISIBJIEHUIO MCKOMbBIX
(bakTOpOB €ee BIUSHMSI.

B xauecTBe KpuTepueB nmogbopa IKCIEPTOB UCIIONb30BaHbI CJIETYIONINE: YPO-
BeHb KBanuM@uUKalyum, KOMIIETEeHTHOCTb, OOJBIINOI OMBIT HAYYHO-UCCIeN0BaTeTb-
CKOJ1 pabOoThI MCCIeJoBaTe e, Haauuye yIeHOM CTeleH) TOKTOpa HayK MY KaHay-
JaTa Hayk, uiu gokropa PhD mau maructpa HayK B 06J1aCTV HAYKY ¥ 06pa30oBaHus],
a MMEHHO B 06J1aCTU MeJarornuecKux HaykK, I0PUANIECKUX, SKOHOMUUECKUX HayK,
yueHbIx B o6mactu UKT, TexHMUECKMX HAYK.

KaskmoMmy 13 3KCIepToB GbLIO TMPENIOKEHO CaMOCTOSITEIbHO OLIEHUTH CBO
npodeCcCHOHAbHBIN YPOBEHb MCXOMOS U3 CIETYIONIUX COOOpasKeHMIi: M3BECTHBIN
YYeHbIii B CBO€i1 06;1acTH, ITpodeccoHa, KBaIMGUIMPOBAHHbINA CIIELIAIMCT U T. 1.

B xauecTBe 5KCIIepTOB BBICTYNIM/IN 9 UJI€EHOB UCCIeL0BaTeNbCKO IPYIIIbI IPO-
eKTa, yueHsble 13 16 Bemymux By30B Pecry6nmyky Kasaxcran u PO, Takux kak EHY
umenn JI. H. 'ymunéna, Kazaxckuii HauimoHanbHbI YHUBepcuTeT uMeHu Anb-Da-
pabu, Kasaxckuil HaIMOHAJbHBIN ITeJarormyecknii YHUBEPCUTET MMeHU Abad,
Astana IT University, EBpasuiickuit TexHomormnueckuii YHuBepcureT, Kazaxckuii
arporexHuueckuit yuusepcuteT uM. C. CeiidyminHa, YauBepcuteT TypaH (Anma-
ThI), KaparaugMHCKMi1 TEXHUUECKIMIA YHUBEepCUTET uMeHM AGbkaca CarmHoBa, Ka-
paraHIMHCKUI YyHUBepcUTeT uMeHu akazeMuka E. A. BykeroBa, KaparangmMHckumit
yauBepcuteT Kasmorpebcorosa, MockoBckuii yauBepcuter umenn C. 0. Burre,
Boicmiast mkosna skoHoMuKM, CaHKT-ITeTepOyprekuii rocyaapCTBEHHbIN 9KOHOMM-
yecKuit yauBepcuteT, KazaHckuit dbenepanbHblil yHUBepcuTeT, KasaHckas Boicimast
IIKOJIa 9KOHOMMKY ¥ Ipyrue. TeM caMbIM ObUIM CO3[aHbI ONITMMA/IbHBIE YCIOBMS
IJIS1 OObeqVHEeHMST MHEHMIA 9KCIIEPTOB C Pa3HbIMM MOAXOJaMM U KBaauduKamyes
13 pa3IMYHbBIX ITPeIMETHBIX 00/1aCTelt HAyKM, BYy30B, UTO ITO3BOJIMIIO IIOTYYUTh TOU-
HOe ¥ 060CHOBAHHOE pellleHme.
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C 3KcrnepTaMy JaHHBIX By30B ObLJIO ITPOBEIEHO OIpeeIeHHOe KOJIMUYeCTBO I10-
clefoBaTelbHbIX PAyHIOB 06CYKIeHuit 1 obciemoBanuii. [Tocie Kaxkaoro Takoro
payHIa IpeJjiarajoch UTEPAaTUBHO YTOUHSIEMOE pelieHKe U NPy HeoOXOOMMOCTHU
OCYIIECTBS/IACh KOPPEKTUPOBKA MOTyUeHHBIX Pe3yabTaTOB.

Lenb ompoca 5KCIepTOB — BbISIBJIEHM € 3aKOHOMEPHOCTE 1 TeHAeHIIUI BAUSIHUS
OpPraHM3alMOHHbBIX ¥ COIMATbHO-9KOHOMMUYECKMX (DaKTOPOB Ha Pe3y/IbTaTUBHOCTD
HayJIHO-MCC/Ieq0BATEIbCKOI IesITeTbHOCTY B By3ax Peciry6nky KazaxcraH, a Takke
CpaBHUTE/IbHBINM aHamM3 orbiTa opranusany HUPC B By3ax O/VKHEro 3apy6eskbs.

Pe3synbTtaTbl UCCiefaoBaHUA

[pencrasnenHast auarpamma Iapero (puc. 1) mocTpoeHa Ha OCHOBE Pe3y/IbTaTOB
AQHKETVPOBAHMS IKCIIEPTOB, UTO ITO3BOJIWIIO VCCIEIOBATENIbCKOIM TPYIIE BbIIETUTD
MIPYOPUTETHBIE 0CO6eHHOCTH 3hdeKTMBHOI opranusanuy 1 mposenenyst HUPC By30B.

OcobeHHocTH akTnsM3aumm HUPC
Features of activating research work
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Puc. 1. Iuarpamma ITapeTo — IIpuopuTteTHbie 0cO6€HHOCTU 3P HEKTUBHOI
opranmusanuu u nposenenuss HPC By3oB

Fig. 1. Pareto chart — Priority features of the effective organisation and conduction
of research work at universities

IlepBast BbifeNIeHHAs 0COOEHHOCTh — MCIIOIb30BaHMe MH(POPMALMOHHBIX TEX-
Honoruit (UT) B HaydyHO-UCCIIeNOBATENbCKOM AeATeNbHOCTU. [0 MHeHUI0 mccie-
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ZIOBATEIbCKO TPYIIIIbI, 3Ta 0COOGEHHOCTD aeT BO3MOKHOCTh 0OYUaIOIIMMCS CyIie-
CTBEHHOTO PAaCHIMPUTh BO3MOXHOCTM TPAAMIIMOHHBIX TOIXOA0B K OpTaHMU3aluy U
npoBefennto HMPC, a Taroke yay4iinTbh CaMO OTHOLIEHME CTYeHTOB K Hay4HO-MC-
CJ1eI0BaTeIbCKOl PaboTe MOCPENCTBOM MHTEPAKTMBHOIO AMAIOra CTyOeHTa-1uccIe-
JOBaTeJIs C pa3IMYHbIMYM KOMITBIOTEPHBIMY CYCTEMaMy HAayYHOTO Ha3HaYeHMs.

BTopoit BakHOI 0COOEHHOCTBIO SIBJISIETCSI JOMMHUPYIOIIAST POJIb JIMUHOCTYU
TIperofaBaTessi B HayYHO-MCC/IeA0BATeIbCKO paboTe CTyIeHTOB.

TpeTbeit 0CO6EHHOCTBIO SIBJSIETCSI KOHCTATAIMST HU3KOM AOMN CTYJE€HTOB, KO-
TOpask MMEIOT JMYHOCTHYIO 3aMHTEPEeCOBAaHHOCTh K HAyUHO-UCC/IeL0BaTelbCKOM
JlesITeTbHOCTH.

[ns viccnemoBaHus BbIIe/IEHHBIX HAMM 0COOeHHOCTel, BIMSIOMmMX Ha 3ddex-
TUBHOCTh HAYYHO-VCCIEIOBATENbCKOIM paboThl B By3ax Kasaxcrana m P®, 6bu10
MIPOBEIEHO aHKETUPOBAHME IKCIIEPTOB. B COOTBETCTBUY C BbILE/I€HHBIMY IIPUOPU-
TETHBIMM 0COOEHHOCTSIMM Obl/Ia OCYIIECTBIeHa 00paboTKa U MHTEPIIpeTalis OTBe-
TOB PECIIOHIEHTOB C MCII0b30BaHMeM nakeTa SPPS.

[TepBBIM UCTOYHMKOM MOTyUYeHMUsT MHGOPMALIUY SIBJISIETCSI BOIIPOC KCIIepTaM:
Kakoeo snusiHue uHpopmMayuoHHsIX mexHoa02uli Ha GopmuposaHue mMouodozo cheyu-
anucma?

AHanu3 pe3ynbTaTOB AVCKYCCUIA 3KCIIEPTOB MO3BONMII BBISIBUTH CIE€AYIOLIME
aJbTepHATMBHbIE BAPMAHThI OTBETOB (Tabnuia 1).

Tab6nuua 1
PamkupoBaHMe aabTePHATUBHBIX OTBETOB 3KCIIEPTOB (Borpoc 1)
Table 1
Ranking of the alternative expert answers (question 1)
BapuaHTBI OTBETOB IIpoueHT
Answer options Percent
BnusiHMe cyiiecTByeT, HO OHO He MPUHIUIIMAJIbHOE, BCe IPUHIUIIMA/IbHbIE ITOOXO0AbI U
MeTO/bI OCTAKTCA TAKUMMU 3Ke, KaK 6N paHee 21.83 %
N (J

The influence exists, but it is not fundamental, all fundamental approaches and methods remain the
same as before

BnusiHMe cymecTBeHHOe, IOATOTOBKA MOJIOLOTO CIelanyCcTa IPUHIMITNAIbHO OT/INYa-
eTcs OT TOTo, uTo 66110 20-30 J1eT Ha3af, 74,72 %
The influence is significant, the training of a young specialist is fundamentally different from what it
was 20-30 years ago

BiystHuS Kak TaKOBOTO HET
There is no influence as such

3,45 %

AHanM3 MCXOOHBIX HAHHBIX MOCTYKMI OCHOBON IJISI MPUHSTUS pelieHus. U3
TabauLbl 1 BUAHO, YTO MHEHMS SKCIIePTOB 10 BTOPOIi aJbTepHaTHBe 60Jiee uem B 3
pa3sa 6GoJiblile ITepBOii U cuMTaloT BausHue UT Ha popMupoBaHme 6yayInero cremm-
aJIACTa CYIIeCTBEHHBIM, TEM He MeHee He 3HAUMTe/IbHAsT YaCTh SKCIIEPTOB IIpUaep-
SKMBAEeTCSI MHEHMS, YTO MH(POPMAaLIMIOHHbIE TEXHOJIOTUM COEePKMBAIOT KOTHUTUBHOE
pa3BUTHE 0O6YUAIONIUXCS.
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IJist TOrO YTOOBI JIOTMUYECKU OOBSICHUTBD, C UEM 3TO CBSI3aHO, TPeOyeTCsT uTepa-
TUBHAsI 9KCIIePTH3a, 1 Mar uTepanyu, rae SKCIepTbl 0OMEHSIOTCS MHEHUSIMHA C 1ie-
JIbIO YTOUHEHMS U YAy4llleHUs TTOJIyYeHHOTO pe3ysbTaTa.

Ha repBomM 11are utepaimum 3KcrieptTam O0bLI 3a7jaH BOIIPoC: Boibepume anvmep-
Hamuey 8ausiHus UHpopmauuoHHsix mexHonozuti Ha HUPC e Pecnybnuxe Kazaxcmau?

Pesynbrarhl 00C/I€I0BaHMII SKCIIEPTHON T'PYIITHI HA ITEPBOM IlIare UTepamnun
(Tabnuia 2).

Tabmuia 2
PanxupoBaHue ajbTepHaTUBHBIX OTBETOB SKCIIEPTOB (BOIpoc 1, utepauus 1)
Table 2
Ranking of the alternative expert answers (question 1, iteration 1)
BapuaHThI OTBETOB IIpouieHT
Answer options Percent
B Hareit crpate passuTie MHGOPMAaLMOHHbBIX TEXHOJIOTUI HAa HU3KOM YPOBHE M 9TO OKa-
3pIBaeT OIpeJleJieHHOe BysiHMe Ha ypoBeHb HVIPC
. . . . 25,86 %
In our country, the development of information technology is at a low level and this has a
certain impact on the level of students’ research work
Brusuue unpopmaimoHHbix TexHonornit Ha HPC B Halieit cTpaHe Takoe ke, Kak 1 B
IPYTUX CTpaHax, CyIeCTByeT eAnHoe MH(GOPMAIMOHHOE TPOCTPAHCTBO
; X | ) ! ; ) 56,03 %
The influence of information technologies on students’ research work in our country is the
same as in other countries; there is a single information space
CylecTBeHHOE BIMsIHME MHGOPMAIMOHHBIX TexHOmornit Ha HUPC xapakTepHO TOJIbKO
JUISL OT/I@MTbHBIX TEXHOMOTUUECKI PASBUTBIX CTPAH 4 1810 %
The significant influence of information technologies on students’ research work is ’
characteristic only for certain technologically advanced countries

CoracHO JaHHBIM TaGINITBI 2, MHEHMS 9KCIIEPTOB CYIeCTBEHHO pasHsTcs. [To-
3TOMY TpebyeTcsl yTOUHeHYe BOIIPOCa U IMepexof K CIeqyIomleli MTepaunuy st TOro
YTOOBI IOCTUTHYTH COIIacKe MEXIY aKkcrepramu. Ha 2 mare urepaimu skcrepTam
ObLI 3aaH BOIpoc: Kakoe siusiHue UHGOPMAUUOHHBIX MEXHOJI02UTI 8 UCNO0JIb308AHUU
HayuHbix ucciedosanuti (docmuxceHuti) 8 yueGHom npouecce?

PaccmoTtpeHie pesyabTaToB 00Caeq0BaHMii PECIIOHIEHTOB ITO03BOJIMI BBISIBUTD
CJIeyIolye aabTepHaTUBHbIE BAPMAHThI OTBETOB HA BTOPOM IlIare urepauuu (Tabd-
auua 3.1).

Tabnuia 3.1
PanxxupoBaHue anbTepHATUBHBIX OTBETOB SKCIIEPTOB (BOIpOC 1, utepauus 2)

Table 3.1
Ranking of the alternative expert answers (question 1, iteration 2)

BapuaHTBI OTBETOB ITpoueHnT
Answer options Percent

[Mo3uTHBHOE, TaK KaK 3HAUUTETHHO PACIIMPSIIOTCS BO3MOKHOCTH TIOMCKA PElIeHNs CyIie-
CTBYIOLIEI TTPOBIEMBI

Positive, since the possibilities of finding a solution to the existing problem are significantly
expanded

87,06 %
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HeraTusHoe, Tak Kak IIPOUCXOANT Ae3aKTMBalVa HaBbIKOB MbICIMTEJIBHOTO IIpoLecca 06y-

YaeMoOro ¥ peaabHyI0 HayYHO-MCCIeI0BATEeNIbCKYIO NesTeIbHOCTh 8,63 %

Negative, since the student's thinking process skills and real research activities are deactivated

He oxa3bIBaeT CyLeCTBEHHOTO BIVSIHUS o
4,31 %

Does not have a significant impact

Takum 06pa3oM, Ha OCHOBE TIOJyYEHHbIX Ha O6IIEM COTJIAaCUYU MEXIY KCIep-
TaMU Pe3yJabTaTOB, a TAKKe Pe3y/IbTATOB UTOTOBBIX UTEpalMii, IPyIIa SKCIIEPTOB
MIpMHUMaeT 0O0CHOBAaHHOE pellleHNe, UTO JOMMHUPYIOIIee MCIIONb30BaHME WH-
(bopMalIOHHBIX TEXHOJIOTMIi B HAYKe CYIeCTBEHHO BIMsIeT Ha akTuBu3saiuio HUPC
Y TIO3BOJISIET 3HAUUTEIbHO PaCIMPUTh IPaHMUIIbl I03HABATEIbHO-UCCIEA0BATENb-
CKUX MIOTEHIIMAJIOB CTYIeHTOB.

Brnusinue BHenpeHMUs U pa3BUTUS MHGOPMAIIMOHHBIX TEXHOMIOTHUIT Ha OpMU-
pOBaHMe MOJIOIOTO CIIeIMaINCTa B pa3pese crielinanm3sainii, Kak mokasaamn pe3yiib-
TaThl aHKeTHPOBaHMS (TabauIa 3.2) OKa3bIBAETCS ITO-PA3HOMY.

Tab6nuia 3.2
PanxupoBaHue aibTepHATUBHBIX OTBETOB 9KCIEPTOB B pa3pese Crenyaan3anmnii
(Bompoc 1, utepauus 2)

Table 3.2
Ranking of the alternative expert answers by specialisation (question 1, iteration 2)
Ilemarornueckue TexHUYeCcKME IT- cnenuamuctel | IOpuauyeckue | DKOHOMUYECKUE
Pedagogical Technical IT specialists Legal Economic
69,83 % 60,76 % 80,00 % 62,86 % 81,24 %
26,72 % 37,97 % 16,67 % 31,43 % 15,63 %
3,45 % 1,27 % 3,33 % 571% 3,13%

Taxk, ms cTygeHTOB-TieqaroroB UT (MCKycCTBEHHBIM MHTEIEKT, MaIlIMHHOE
obyueHne, BUPTyaabHas peanbHOCTb (VR), po60OTOTEXHMKA U APYTHUE) CTAIV OBUKY-
1Ieli CuIoli HayuYHO-06pa30oBaTeIbHbIX MHHOBALIMIA, CIIOCOOHBIX (OPMUPOBATH HO-
Bbl€ 3HAHUS M HATIPSIMYIO BJMSATH Ha Pa3BUTHMeE CUCTEMbI BbICIIETO MPOodeCcCcuoHaIb-
HOro 06pa3oBaHMsI: cofepskaHue, TEXHOJOIMM 00yueHus, yIipaBjaeHue 1, B UTOTe, Ha
KayeCcTBO MOJITOTOBKY B II€JIOM.

st ropunyyeckoii chepbl Takue YT, Kak MCKYCCTBEHHbBIN MHTEIEKT, Big Data,
Legal Tech, skcriepTHbBIE CHCTEMBI U APYTHE MAIOT MOIUIHBIN UMITY/IbC JIJIST TIOTyYe-
HMSI KQUeCTBEHHO HOBBIX HAyUHBIX M ITPAKTMUECKUX Pe3yIbTaTOB PEIleHMs Mpo-
611eM c6opa 1 BepudUKaIUM JaHHbIX; MHTEPIIpeTaly Pe3yabTaToB, paboThI C Iep-
COHAJIbHBIMM JAHHBIMU, 0OecIieueHNsI TOCTOBEPHOCTU TeKTPOHHBIX JOKYMEHTOB
¥ MHOTOe JIpyToe.

IT-crenyanucTbl 06y4aloTCS HOBEMIIMM TEXHOJOTUSM, sI3bIKaM IPOrPaMMMU-
pPOBaHMS, Pa3IMUHBIM aHATUTUYECKMM MHCTPYMEHTaM, UTO IT03BOJIIET MM 06pada-
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TBIBATh MOJTyUYeHHbIe SKCIIePUMMEeHTa/bHbIe TaHHbIE B HAYYHBIX LIEJISIX Ha BBICOKOM
npocdeccruoHaJbHOM YPOBHE, BBISIBISITh TEHAEHLIVMN.

Ilnst 5KOHOMUCTOB Haumbosee npuoputetHbie UT (6510KU€iiH, OOGIAUHbIE TEX-
HOJIOTMM, CUCTEMbI MOJeIVPOBaHMs GM3HEC-MPOIEeCCOB, 3JIEKTPOHHbIE TabINIIbI,
6a3bl JAHHBIX, JTEKTPOHHAST KOMMEPINS U APyTiie) HeOOXOMMMBbI IJIs1 TTOCTPOEHMS
9KOHOMMUYECKUX MOJieiell, ONTUMM3aLK IPOL,eCCOB YIIPaBIeHus, aBTOMaTU3al U
pacyeToB U MPefoCTaB/IeH)e aHATUTUYECKMX TaHHBIX U IPUHSITUS PellleHU.

WuskeHnepy VT HYKHBI JJ1sT IPOEKTUPOBAHMS TEXHNUYECKUX 00bEKTOB, MOV -
pOBaHUS Pa3aNMUHbIX QU3UKO-TEXHUUYECKUX TTPOIECCOB, OCYIIECTBIEHMS] YepTexX-
HO-KOHCTPYKTOPCKO AeSITeTbHOCTHU B CIeMAIbHBIX TPOTrPAMMHBIX TTPUIOKEHUSIX,
IUIST peleHysT MH)KeHePHBIX 3a7auy B 001aCTV TEXHOIOTHIA.

Takum o6pa3om, cOBpeMeHHbIe MHMDOPMALIOHHbIE TEXHOJIOTUY B HAayKe OKa-
3bIBAIOT IIyOOKOE BMSIHME Ha opraHmsanyio u nposegenne HAPC BysoBs. Crieny-
anM3upoBaHHbIe MHGOPMAIMOHHbIE TEXHOJIOIMM IIPEIOCTaB/ISIOT OTPOMHBIN IM10-
TeHIMaa [JIS YAydllleHUs] KayecTBa MPOBeJeHMsI HAayYHbIX MCCIeTOBAaHUNI U KaK
CJIefICTBME, CIIOCOOCTBYIOT KadyeCTBEHHOJ IOATOTOBKM KOHKYPEHTOCIIOCOOHBIX
CTIEIIMAICTOB B PA3IMYHBIX 00JIACTSIX UEJIOBEUECKO NesITeTbHOCTM.

B yCcloBUSIX aKTMBHOTO MCITOMb30BaHMST MHGOPMALVMOHHBIX TEXHOJIOTHMIT B Ha-
YYHO-UCCIIEIOBATEIbCKOI IeSITETbHOCTU C YIETOM OCOOEHHOCTEN Crelaan3auii
UT mensiercss GyHKUMOHAIbHASI POJIb MperofaBaTesis, puobpeTrast HOBBI ypo-
BeHb. OH CTAaHOBUTHCSI HACTABHMKOM ¥ HAyUYHBIM KOHCY/IbTAHTOM, MeMaTOPOM Ha-
YUYHBIX 3HaHUI U TTAPTHEPOM B HAYYHOM MCCAe€OBAaHUY, aBTOPUTETHBIM HAayUHBIM
COTPYIHUKOM U IIPOBOAHMKOM B MMP HAayYHbIX 3HAHWIA, [TOMOTrast CTyaeHTam chop-
MMUPOBATh OPUEHTUPBI HAYUHOI AeITeTbHOCTU U LIEHHOCTHOE OTHOLIeHMe K CaMOo
HayKe, UTO B CBOIO ouepenb TpebyeT OT MpernoaaBaTessl BhICIIel MIKOIbI ITyOOKUX
HAYUYHbBIX 3HAHUI U JIMYHOCTHOTO Pa3BuUTusi ¢ yuyerom BiausiHus UT va HUPC. Oty
TOUKY 3peHus pasnenstor 89,83 % sKkcrepToB, OTMETUB IPUOPUTETHYIO POJIb TIpe-
nopasatens B HUPC.

Kpome Toro, rpymma sKkCepToB BbIIeIMIA KaueCTBa, KOTOPbIMYU HOO/DKEH 00-
JajaTh IpodecCUOHANbHBIN IpernojaBaTesib COBPEMEHHO! BBICIIEN IIIKOJIbI:
YBJIEUEHHOCTh HAYKOWl ¥ COOCTBEHHBIMU McoiemoBauusimu (37,11 %), KoMmy-
HMKaOeIbHOCTh ¥ CITIOCOOHOCTh MOTMBUMPOBATH CTYIeHTOB (15,23 %), opranusanu-
OHHBI OMBIT ¥ yMeHMe 3¢h(EeKTMBHO YIIPaBJISITh MCCIeIOBATETLCKMMM ITPOEKTaMM
(14,87 %), xapu3MaTUUHOCTb ¥ BIOXHOBeHMe TipenogaBatess (25,39 %), rOTOBHOCTh
K MHHOBAIIMSIM U 3KcriepuMeHTaM (7,42 %).

[Tpu sTOM, IO MHEHMIO SKCIIEPTOB, TaKOV (GAKTOP JMUYHOCTY ITPEIoJaBaTest
KaK reHIOPHOCTDb BiaMsIeT Ha pe3yabTatMBHOCTh HVPC. Kak mokaspiBaeT mpakTukKa,
B CUCTEME BbICIIIETO 00pa30BaHMs HAGIIOMAETCST BbICOKAS AOJS SKeHIIWH. OueBu/I-
Ha MpsiMasi CBSI3b MeKAY HeBBICOKMM YPOBHEM 3apabOTHOI TUIaThI U COIMAIbHOTO
CTaTyca MpernofaBaTesisl BbICIIel MKoIbl. DeMUHMU3ALIMS, K COKAIEHUIO, SIBJISIETCS
XapaKTepPHbIM MPU3HAKOM COBPEMEHHOTO BBICIIETO IMPOodeccMoHaTbHOTO 06pa3o-
BaHMs. B cucTeme o6pa3oBaHMs HYKHbI MY>KUMHbBI — IIPENOAAaBaATeNN. ITOM TOUKN
3peHust IpuIepskuBatoTcs 6osee 70 % pecrioHIEHTOB.
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ST yTOUHEeHMsI KpUTEPIEB aBTOPUTETA HAYUHOTO PYKOBOIUTEIS TIEepeiiieM K
cIenyoIeMy payHIy oOMeHa MHEHMSIMMY, 3a[jaB 9KcIiepTaM Borpoc: Kakue, Ha Baw
832710, Kpumepuu ompajcarwm asmopumem HayuHozo pykosooumeJis?

Ha maHHOM 11are uTepayy HaMy MOJTyYeHbl CIeyIOI/e albTePHATUBbI OTBe-
TOB (Tabnuia 4).

Tabnuia 4
PanxupoBaHue ajbTepHAaTUBHBIX OTBETOB SKCIIEPTOB (BOMIIPOC 2, uTepauus 1)
Table 4
Ranking of the alternative expert answers (question 2, iteration 1)
BapuaHTBI OTBETOB IIponieHT

Answer options Percent

[Ty6nukanum B BBICOKOPEMTUHTOBBIX U3aaHusix (Scopus, Web Of Science u T.1.) 28.56 %

y (]

Publications in highly rated publications (Scopus, Web Of Science, etc.)
OnbIT paGoThI B HAYYHBIX IIPOEKTAX PA3HOTO YPOBHS

. T . . 71,44 %
Experience in scientific projects of various levels
OmBIT PYKOBOJCTBA B ITOATOTOBKE HAYYHBIX CTATEl COBMECTHO C OOYJAOLIVIMUCS 0.00 %
. . . . . . . 0o
Management experience in preparing scientific articles together with students ’
Hanune y4yeHbIX 3BaHWI, CTETIeHEe U T. 1. o
o S 0,00 %
Availability of academic titles, degrees, etc.
Hannume HayYHO-ITPOM3BOACTBEHHOrO, TPAKTMUECKOTO OITbITa 0.00 %
y (]

Availability of scientific, production, practical experience

Kak mokassIBaT JaHHbIE TAOAUIIBI 4, OTIBIT PAGOTHI B HAYYHBIX ITPOEKTAX SIB-
JITeTCSl 3HAUMMBIM ITOKa3aTeeM [IJIsk aBTOPUTETa YUeHOro. [IJis Toro, 4To6kI Ipe-
MO/IABATEJTI0 BICIIET IKOJTbI TTOTYYUTh ITOOOHBIN OIIBIT, TPEOYETCSI HeITpephIBHAS
paboTa HaJ, co60i1, TOCTOSTHHOE CaMOOOyYeH)e M CAMOCOBEPIIEHCTBOBaHME HAyU-
HbBIX 3HAHMIT I HaBBIKOB HAYUHOI mesiTebHOCTU. OIBIT Pab0Thl B HAYYHBIX ITPO-
eKTax, Kak MMpaBwiIo, BKJIIOUaeT U HaJluuue yUeHOol CTeleHy U 3BaHUsI, U YyMeHue
MyOIMKOBATh HAYYHBIE CTAThM B PEMTMHTOBBIX JXypPHAJIAX ¥ MHOTO€ JpPYyToe, 4To,
6e3yC/I0BHO, KaK IMOATBEP)KIAIOT Pe3yabTaThl aHKETUPOBAHMS, OKA3bIBAET CYIIe-
CTBEHHOe BiMsHMe Ha 3¢ dekTuBHOCTh HUPC.

B ¢BSI3M ¢ 3TMM BO3HMKAET JIOTMUYECKM OOOCHOBAHHBIN BOIPOC, TPEOYIOIINI
CJIeTYIONIETO payHaa o0CYsKAeHMIi SKCIIepToB: Kakue ymeHus Heo6Xo0umbl cmyoeH-
mam 0711 NOJIHOYEHHbIX 3aHIMULL camocmosmenbHol HaAyuHO-UCC1ed08amensckoli oes-
MenbHOCMbI0 8 YC08USIX BHEOPEHUS UHPOPMAYUOHHBIX MEXHOI02ULL 8 HaYKe NO0 PYKO-
8odcmeom npenodasameis?

PanxupoBaHye anbTepHATUBHBIX BAPMAHTOB OTBETOB SKCIIEPTOB MpecTaBe-
HO B Tabmuiie 5.

Wtoru payHza AUCKYCCUI SKCIIEPTOB MO3BOMWIN CHOENIATh CAOYIOMINIA BBIBOI:
OCHOBHOJ TIPUYMHOJ HEXeJaHMsI 3aHMMAaThCSl HAY4YHOI paboToii oOydaromimecs
OIpenessiioT OTCYTCTBME COOTBETCTBYIOIIMX YMEHMI M HaBBIKOB. JTO, O3HAUaeT,
YTO COBpeMeHHasl oOpa3oBaTelbHas MPAKTUKA He Pa3BUBAETCS KaK HAyKOEMKUi
MIPOIIeCC, UTO, B CBOIO OUepe/lb, He TTO3BOJISIET ITepeBecTu ITpodeccuoHabHOe 06pa-
30BaHMe Ha BbICOKMI MOPSIA0K MHHOBAIIMOHHOTO Pa3BUTHSI.
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Tabnuua 5
PanxupoBaHue ajibTePHATUBHBIX OTBETOB 3KCIIEPTOB (BOMPOC 2, uTepauys 2)

Table 5
Ranking of the alternative expert answers (question 2, iteration 2)

BapuaHTbI OTBETOB IpoueHT
Answer options Percent
VMeHMe BBISB/SITh aKTYAJIbHYIO HAYUHYIO ITPO61eMy, OIpeessiTh MpeaMeT U 00beKT, CTa-
BUTbD LIe/IM Y 3a/1a4M, BBIABUTATb ¥ OPMY/IMPOBATh IUIIOTE3Y HAYYHOTO MCCAeOBAHMS
The ability to identify a current scientific problem, define a subject and object, set goals and
objectives, put forward and formulate a hypothesis for scientific research

20,21 %

VMeHMe aHaIM3UPOBaTh MHGOPMAaLIMOHHbBIE UCTOUHMKM 110 TPOGIeMe HayuHOTO MCCie-
IOBaHUS 14,99 %
Ability to analyse information sources on a scientific research problem

VMeHMe BbIGMPaTh METObI HAYUHBIX MCC/IENOBAHNIT ¥ Pa3pabaThiBaTh METOLUKY €T0
TIpOBefieHNs

Ability to choose scientific research methods and develop methods for conducting it

VmeHus obecrieunBaTh IIPoOLeCChl CO0pa, 00paBbOTKIM M MHTEPIIPETUPOBAHME IKCIIePH-
MEHTaJIbHBIX TAHHBIX 10,03 %
Ability to provide processes for collecting, processing and interpreting the experimental data
VMeHMe OpraH1M30BaTh ¥ [IPOBECTHM IKCIIEPUMEHT, CAeIaTh CTATUCTUUECKYI0 00paboTKy
TIOTy4YEeHHbIX TaHHBIX C aHAJIM30M 21,05 %
The ability to organise and conduct an experiment, to make statistical processing of the re-
ceived data with analysis

12,77 %

VMeHMe IIpeAiCTaBIIsITh M ONMCBIBATh HAYUHO-MCCIeS0BATeNbCKIE Pe3yIbTaThl B COOTBET-
CTBUM C COBPEMEHHbIMY HAYYHbIMU TPeOOBAHUSIMU 20,97 %
The ability to present and describe research results in accordance with modern scientific
requirements

dopmMupoBaHMe YMEHUI MUCCIe0BaTeIbCKOTO TPYAa JOKHO MPOXOOUTh CU-
CTEMHO Ha BCeX Tamax MoJyYeHNUs CTyIeHTOM 3HaHUI B BBICIIEM yueOHOM 3aBe-
nenuy. Ocoboe BHMMAaHME TOKHO ObITh yIeIeHO Pa3sBUTHIO Y CTYIIEHTOB YMeHMI
M HaBbIKOB HAyYHO-/CC/IeIOBATENbCKOI AesITeIbHOCTY C MCII0Ib30BaHMEM COBpe-
MEHHbBIX KOMITbIOTEPHBIX ITPOTPAMM, ¥ CUCTEM MCKYCCTBEHHOTO MHTEJIIEKTa.

OpHaKo, Kak MOKa3bIBAET IMTPAKTHKA, TOIBKO 5—6 % CTYIEeHTOB CUNTAIOT HAYIHO-
MCCIeI0BATEIbCKYIO PabOTY MPYOPUTETHOI, MMEHHO Y 9TOM HEeOONbINO T0N CTY-
JIIeHTOB eCTh JIMUHAsI 3aMHTEePeCOBAaHHOCTb U CTpeMJIeHEe K OMpee/ieHHbIM Hayd-
HbBIM JOCTUKEHUSIM.

Ha cnepyromem 1mare mrepaiuy sKcIiepram ObLI MpeayioxkeH Bompoc: Kak Bol
dymaeme Kaxoli npoueHm cmyodeHmos u3 o0uezo Koauuecmea 6yoem 3aAHUMAMbCS
HAy4uHO-UCCe008aMenbCKoll desmensHoCmbl0 daxce 6e3 (PUHAHCOB8bIX U COUUATIbHDBIX
momusayuii?

AHanmm3 pe3ynbTaTOB OUCKYCCUIA, TIPEAICTABIEHHBIN B Tabnuie 6, Takke KOH-
CTaTUPyeT HU3KYIO OO0 CTyneHTOB (o 10 %), HecmoTps Ha TO, uto HUPC - 3to
KITII04eBOM (haKTOp, MO3BOJISIIOIINIT CTYAeHTaM Pa3BMBAThLCS 6ojiee IIOMOTBOPHO,
pacHmpsITh CBOI KPYTro30p, YIMyOIsITh 3HAHUS U YMETb IIPUMEHSTD UX B ITpodeccu-
OHAJTbHO NeATeTbHOCTY U CTAHOBUTHCS SKCIIEPTAMM B CBO¥ 06/1aCTM.
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Tabnuia 6
PanxxupoBaHue ajbTepHaTUBHBIX OTBETOB SKCIIEPTOB (BOMIIPOC 3, uTepauus 1)
Table 6
Ranking of the alternative expert answers (question 3, iteration 1)
BapuaHTbI OTBETOB IIpoueHT

Answer options Percent

0-10% 40,76 %

10-20 % 15,29 %

20-30% 20,38 %

30-40 % 2,55 %

40-50 % 5,73 %

6onee 50 % 15,29 %

more

B nm060M Byse mpuBjieueHue CTyaeHTOB K HUP gBisieTcs o0si3aTeNIbHBIM U
MIPeayCcMOTPEHO MPOrpaMMOii 00yUeHMs, OMHAKO CTYIEeHThbI M3HAYaJIbHO ITOKa3bI-
BAlOT HM3KYI0 HAyYHYI0 aKTMBHOCTb. [losyueHMe TakoTo pe3y/ibTaTa 03HAvYaeT, YTO
OOJIBIIMHCTBO 00YYAOIIMXCS MMEIOT MCKaskeHHOe TTpefCcTaBIeHe O HAayIHO-MCCe-
JIOBaTeJIbCKOM JesTeIbHOCTHU.

[To MHEHMIO MCCIeIOBATENbCKON IPYIIIIbl, HEOOXOAVMO M3MEHSITh CYKIEeHUS
CTYIEHTOB O Hay4YHO-MCC/IeIOBaTeNbCKOV paboTe, MOMYASIpU3UPOBATh U IIpOIIa-
raHAMPOBATh CTYyIEHUECKYIO HayKy, GOPMUPOBATb MHTEPEC Y 06YUAIOIIMXCS K OCY-
1eCTBIEHNIO0 HAyUHBIX MCCIeT0BaHMIA.

BosHuKaeT jornuecky 060CHOBaHHbBIN BOmpoc: Kakue mepsl Momusayuu cmy-
deHmos Haubosee 3ppekmusHsl 07151 AKMUBU3AYUU HAYUHO-UCCTIe008ameIbCKoli dest-
menbHocmu?

AHanus pe3ynbTaToB OMCKyccuii (Tabmuiia 7).

Tabmuua 7
PanxupoBaHue ajibTePHATUBHBIX OTBETOB 3KCIIEPTOB (BOMPOC 3, uTepauys 2)
Table 7
Ranking of the alternative expert answers (question 3, iteration 2)
BapuaHTBI OTBETOB IIpoueHT
Answer options Percent
Co3IaHye 3KCKII03MBHBIX LIEHTPOB C TOCTOSIHHBIM PEK/IaMHBIM ITPOJBIKEHUEM B PETVO-
He (TB, IlHTepHerT, caiiT) 14,47 %
Creation of exclusive centers with constant advertising promotion in the region (TV, Internet,
website)
OpraHu3auys CTyIeHYeCcKX HayYHbIX KOMMYHMKAIV B paMkax GopMaibHbIX 1 Hedop-
MaJIbHBIX MEPOIPUSITHIL C By3aMM ITapTHEPaMU 14,92 %

Organisation of student scientific communications within the framework of formal and informal

events with partner universities
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B03MOKHOCTb MTOTyYaTh MTOBBIIIEHHYIO aKaJeMUUeCKYI0 CTUIIEHMIO 38 Pe3yAbTaTUBHOe
yuactue B HIPC

Opportunity to receive an increased academic scholarship for effective participation in the
research work

17,86 %

CO3,EL8H]/I€ YCJ'IOBI/IVI obecreueHss BO3MOKHOCTI AJI1 KKOO0T0 CTYAeHTa peain30BaTh IIpa-
B0 Ha HMPC (r1paBOBBIX, 5KOHOMUYECKUX, GMHAHCOBBIX, PECYPCHBIX U T.J.) C YYETOM UX
podeccroHaNIbHOIO MMpegHa3HaueH ST 21,35 %
Creation of conditions for ensuring the opportunity for each student to realise the right to research
work (legal, economic, financial, resource, etc.) taking into account their professional purpose
OpraHu3sanysi MacCOBbIX HAaYYHBIX MePONPUITUI (HayYHO-TIOMY/ISIPHBIX €KUM, MEXAY-
HapPOIHBIX ¥ PETMOHAIbHBIX KOH(epeHIIN, GOPYMBbI, KPYIJIbIe CTOJBI C U3BECTHBIMU yUe-
HBIMJ, MacTepP-K/IacChl, OIMMITNAAbI, KOHKYPCBI ¥ TPAHTBI, BBICTABKM U T.J.)

Lo o . . . . 14,43 %
Organisation of mass scientific events (popular science lectures, international and regional
conferences, forums, round tables with famous scientists, master classes, Olympiads, competitions
and grants, exhibitions, etc.)
OTKpBITOE efyHOe MHPOPMALYOHHO-HayYHOe [TPOCTPAHCTBA COITPOBOKIEHNS MCCIe0Ba- 16,97 %

TeJIbCKOJ 1esITeIbHOCTY
Open unified information and scientific space support of research activities

HaHHble TaOGAUIIBI 7 IMOKA3aJIM, UTO MPAKTUUYECKM BCe aJbTepPHATUBHbIE Bapy-
aHTbI OTBETOB OTMEUAIOTCS SKCIIepTaMy B KaueCTBe MPUOPUTETHBIX U 3HAUUTEb-
HOTO repeBeca B OTHOIIEHN! KaKoro-1160 BapuaHTa HeT.

Ha sddexruBHOCTD passutist HUPC B 3aBUCHMMOCTM OT CITELMAIM3aIY MOTYT
TIOBJIMSITh OTIpeZie/IeHHbIe YCJIOBUSI U B pe3yJibTaTe BbITEKAIOIIEro payHia AUCKYC-
CUI1, 9KCIEePTHI OTMETWIU STO CJIEAYIOUMM 06pa30M: HalMume Creluaan3upoBaH-
HOJt yaGopatopun U obopymoBaHus (23,53 %); COTPYOHUUECTBO C OTPaACIE€BBIMU
KOMITaHMSIMM M OpraHu3anysmu (23,53 %) ; mpuKIagHble KOMITbIOTEPHBIE TPOrpam-
MbI, OpMEHTUPOBAHHbIE 1151 06acTy crienanusauyu (11,76 %); 3HaHME U UCIIOJb-
30BaHMe HeMPOTEXHOIOTHIA (23,53 %); BO3MOKHOCTD OCYIECTBJIEHMSI KOMMepIa-
JIU3aIUy pe3ynbTaToB ucciaenoBanus (11,65 %); cucremaTtusauusi TEXHOJIOTUIA 110
OCYIL[eCTBAEHMIO BO3MOKHOCTE MOMHOLIEHHOTO KCITpecc rmoucka nubopmaumuu no
peleHnio BosHuKIeit mpobiaems (0,00 %).

i1 Hauy4Iiero MpoABMKeHUSI CTy[eHUYeCKoli HaydHO-MCCIeloBaTenbCKO
paboThl B By3e, [0 MHEHMIO SKCIIEPTHO TPYIIIIbI, 11eJIeCO06pPa3HO pa3paboTaTh
HOBYIO MOJie/Tb Tpe6oBaHMit U ripedepeHIMii 151 CTYAEeHTOB B 3aBUCUMOCTHU OT UX
KOMIIETEHTHOCTU U 3auHTepecoBaHHOCTU B HUPC.

Takum 06pa3oM, IT0 MHEHMIO MCCIIeIOBATEIbCKOM IPYIIITbI aKTyaau3allns TBOP-
YyeCcKOoTro Havajia HayqHOl IesiTeJIbHOCTM CTY[IeHTOB CBsI3aHa Co cyieqyriyumMu dhak-
TopaMu: 3(GEKTUBHOTO BHEAPEHUS U PA3BUTUSI MHPOPMAIMOHHBIX TEXHOJIOTUI
B Hayke; mpodeccroHaIbHbIX IIPenogaBaTeieil; OpraHn3alMOHHO TOTUTUKA OT-
JelTbHO B3SITOTO By3a. OueBUAHBIM SIBSIETCS (PAKT, UTO OJIS 3aHSITUI pealbHbIMU
HAyYHBIMU VCC/IEOBAHUSIMM OOYYArONIMM HEOOXOMMO HaIMUMe TPEX COCTABJISIO-
VX : KBaIUUIMpOBaHHbIE TIperofaBaTesn; 6a30Bble KOMIIETEHIMM IJISI 3aHSATHS
HAyKOJ U camoe TJIaBHOe KelaHus 3aHMMAaThCS €elo.
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O6cy)aeHue pesynbTaToB

[TonyueHHbIE pe3yabTATHI MCCIemoBaHms ¢pakTopoB akTuBu3sauyu HUPC ¢ mc-
M0/Ib30BaHMEM IpOoLiecca UTePATUBHON SKCIIEPTU3BI CBUETENBCTBYIOT O TOM, UTO,
BO-TIePBBIX, MHGOPMALIMOHHbIE TEXHOJIOTUNM B HAYYHO 1esITeIbHOCTM OTKPbIBAIOT
OTPOMHbBIE BO3MOKHOCTU JJIST aKTUBMU3ALUY HAYUHO-MCC/IeN0BATEIbCKOM paboThl Y
CTYL,EHTOB, YBEJIMUMBAIOT BO3MOXKHOCTY MOBBIIIEHMS] TOYHOCTY M KayecTBa Hayu-
HBIX MICC/IEIOBaHMI 32 CUeT YMeHbIIeHNSI BpeMeHM Ha CO0p JaHHbIX, UX 00paboTKYy,
XpaHeHMe, aHAIN3 U TIpeficTaB/ieHe MHOopMa 1o TeMe UCCaef0BaHMS.

ABTODBI CUMTAIOT, UTO MHGOPMAIIMOHHbIE TEXHOTOI MY 3HAUUTEIbHO 060Tala-
I0T COBPEMEeHHbIe ITOAXOAb! K MONYyUYeHUI0 CTyJeHTaMM HayuyHbIX 3HaHMil. B sToM
CBSI3M C 1e/Ibl0 aKTUBHOI'O BOBJIEUEHME CTYIEHTOB B HayYHO-MCC/IEIOBATEIbCKYIO
paboTy cucTeMa BbICIIEro MpodeccroHaaIbHOro 06pa30BaHMs NOKHA CTABUTD T1e-
pen By3amy HOBbIe TpeboBaHMs K oprauusauum HUPC, ymensst ocoboe BHMMaHNe
MCIIO/Ib30BaHUI0 MHGOOPMALIMOHHBIX KOMITbIOTEPHBIX TexHooruit u V.

B stux Bompocax aBTopbl commmapHbl ¢ T. A. bopoHeHko, A. B Karicunoii,
B. C. ®enotosoii [37], . b. AMuHOBBIM 1 1. @. XonxkaeBoii [38].

Bo-BTOpBIX, B pe3y/bTaTe aHa/IM3a KCIIePTHBIX OLIEHOK aBTOPbI MPUIILJIA K BbI-
BOZY, UTO poOJjb Ipenoaasatess B nponsukenunt HAPC skcriepraMu OLieHUBAEeTCs
OYeHb BBICOKO, YTO XOPOLIO KOPPEJUPYET C pellieHreM BOIPOCOB POIM Ipenoja-
BaTes B MCCAeA0BaTeIbCKOM IpoLiecce, TpeACcTaBIeHHbIX PSLOM aBTOPOB. B aTom
IJIaHe BOIPOChI MaTepuaabHOIO CTUMY/IMPOBaHMS MperofaBaTesneii, H.COMHEHHO,
BJIMSIIOT Ha IPOLIECCHl HayYHO-MCC/IeN0BaTeNbCKO NesSTelbHOCTM B By3ax B Iie-
som. Tak, O. V. T'onueBa yoequTebHO AOKA3bIBAET, UTO INIABHBIM OPraHM3aTOPOM
Y KOOPAMHATOPOM Hay4YHO-MCC/IeOBATEIbCKOI 1eSITeTbHOCTM CTYLEHTOB SIBJISIETCS
nperiofaBatenb. Ero BbICOKMIt TpodeccroHan3M 3aposkaaeT y CTyIeHTa [T03HaBa-
TeJIbHBIN MHTEpeC U CaMo >KeJlaHMe CaMOCTOSITeTbHO IPMHMMATD yyacTue B Hayd-
HOIt paboTe. Kak pe3ynbTaT — Bo3pacTaeT Mo3HaBaTe/lbHAsl aKTUBHOCTh 00yUarole-
rocs [39].

B-TpeTbux, Kak MOKa3bIBalOT Pe3yIbTaThl MPOBEAEHHOTO MCCIeL0BaHMs, OC-
HOBHOJ NPUYMHON CHMXKEHMS IT03HABAaTE/NbHOTO MHTepeca K peammusaunu HUPC
SIBJISIETCSI OTCYTCTBME JIMYHON MpeApacIioyioKeHHOCTM K HayuyHbIM MCCIeL0BaHU-
SIM Y OTIpeliesIeHHOM A0 TTPodeccopcKo-mpenogaBaTebCKOro COCTaBa BhICIIETO
yue6HOro 3aBefmeHMsI. [0 MHEHMIO SKCIIEPTOB, [T YAYUIIEHUST CUTyal[MM BaskHO
NOAAeP>XKUBATh MpernofaBaTeneil M CTyLeHTOB, 3aMHTEePEeCOBAHHBIX B MPOBEIEHUN
Hay4YHBIX MCCIeN0BaHMIA, a TaKKe OCYIIeCTB/ISATh [NIaHMPOBaHMe FOL0BON Harpy3Ku
[II1C ¢ yuetrom pykosoncrsa HVPC, B TOM uucie ¥ yTeM MaTepuUalbHOTO CTUMY-
JIMpOBaHMS. B 3TOI CBSI3M UeTKasl OpraHu3alMOHHas MOMUTHUKA OTOEIbHO B3SITOTO
yu4eGHOTO 3aBeJeHMsI, BKIIOUAIOIIAsi CUCTeMY Mep U TOOIIPeHNit, HalpaBIeHHbIX
Ha TOBbIIIeHMe 3HAYMMOCTY HayUHO-MCC/Ie0OBATEIbCKOM PabOThl CTYIEHTOB B 00-
pasoBaTelbHOM Ipoliecce. HECOMHEHHO, BHECET CBOJ BKJIaJl B pa3BUTHeE ITPOLI€CCOB
Hay4YHO- MCCIeL0BATeNbCKO NesITeTbHOCTU CTYLEHTOB B By3ax

B-ueTBepThIX, KaK NyTh pelieHust mpobaemsbl akTuBusaiyy HVIPC MoskeT ObITh
NIpeLJIOKEeHO BBeJeHMe yHTerpaabHoro GPA, BKIIOUAIOLIerocss HAay4Hyl COCTaBJIsI-
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IOIIYI0 KaK OLIEHKY 32 OCBOEHME YCTAaHOBJIEHHOTO KOJIMYEeCTBa KPEeOUTOB C LIeJIbI0
OLIeHMBaHMS UCCAeN0BaTEeIbCKMX KOMIIETEHIIUIA CTYLEeHTOB, YTO B KOHEYHOM UTOTe
6yIeT CIoCcOOCTBOBATD MMOBBIIIEHNI0 KOHKYPEHTOCTIOCOOHOCTYU BBIMTYCKHMKA BbIC-
1ero yu4e6HOTO 3aBefieHus. Takoii MoaxXo K 06yUeHUI0 OYIeT SIBISTbCS HayYHO-0-
PUEHTUPOBAHHBIM.

C 1enbio pasBUTHUS Y CTYJIEHTOB YMEHMII 1 HaBBIKOB 0OpabOTKM CTaTUCTHIYe-
CKMX JAHHBIX U UX MHTEpIIpeTaluy Mpu NPOBeAeHUM HAYYHBbIX MCCIeOBaHMit, a
TaKKe YCUJIEHUS] TPAKTUUECKOTO OCBOEHMSI 6a30BbIX METOMOB CTATUCTUUECKON
OlIeHKM MHGOPMaIMH, CBI3aHHO ¢ 00beKTaMu Oymyieit mpodeccroHaIbHOI fesi-
TeTbHOCTU, TIPeJIaraeTcsl BKIIOUUTH B pabounit yueOHbIi m1aH 6aKaJaBpoB U3yde-
HIMe 9JIeKTUBHOTO Kypca «CTaTUCTUYecKyie MeTOIbl 00pabOTKM JaHHBIX» C VICIIOTb-
30BaHMEM COBPEMEHHOTO IPUKIATHOr0 porpaMMHoro naketa SPSS. [TonyueHHbIe
B pe3y/ibTaTe 00yueHys] KOMIIETEHLIMY TT03BOJISIT CTYJ@HTaM JIOIOIHSTh KypCOBbIE,
IUIUIOMHBIE pabOThI/TIPOEKTHI, caMocTosITeNibHbie HUPC, my6nmKyeMbie B CTYIeH-
YeCKUX HAYIHBIX COOOIECTBAX.

HMPC cTaHOBUTCS KIIOYEBBIM JI€MEHTOM B CHCTEME ITOATOTOBKY KOHKYPEHTO-
CITOCOOHBIX CITEIMANNCTOB, TaK KaK OHA ITOMOTaeT pPa3BUTHUIO TBOPUYECKON MHUIIMA-
TUBBI, KPUTUUECKOTO MBIIUIEHNS ¥ YMEHMS CAMOCTOSITEIbHO PeliaTh ITpo6ieMbl Ha
npakTtuke. [TockoabKy BaKHOCTb HAyYHO-MCCAeL0BaTENbCKOTO TPYyAa YBeauMuMBa-
eTcsl, By3bl JOJDKHBI CO34,aBaTh YCJIOBUS AJ1S1 Pa3BUTUS HAyUHO-UCC/IeL0BATENbCKUX
KOMITETEHIIV 06YJAIONMXCS C YUETOM COBPEMEHHBIX (DAKTOPOB MX aKTUBU3ALIVMN.

3aknovyeHue

[pencTaBiaeHHOE MCCIeNOBAaHME TMTOCBSIIIEHO aKTYaJabHOM AJISI CUCTEMBI BbIC-
nero nmpodeccuoHaabHOro 06pasoBanust nmpobiaeme akTuBusauyuy HUPC ¢ menbio
obecrieueHnsT KaueCTBEHHOW IMOATOTOBKY OYIYIIMX CITEIMAINCTOB. AHAIU3 U CU-
cTeMaTu3als JUTePaTyPHbIX MCTOUYHMKOB MO3BOIMIN KOHCTATUPOBATD, UTO MPO-
61eMa akTuBu3sanuy HVPC By3a Kak HMKOIIA aKTyaabHa.

B pesynbraTe mMpoBeAeHHOI0 MUCC/IeNOBAHMS UCCAeI0BATEIbCKOI TPYIIIION BbI-
SIIEHBI TIPUOPUTETHBIE (DAKTOPHI, TTO3BOJISIIONIME CYNIECTBEHHO MOBBICUTH aKTUB-
HOCTh HAYYHO-MCC/IENOBATEIbCKON eI TeIbHOCTUA CTYOEHTOB YHUBEPCUTETOB U
chopMynMpoBaTh MpemIOKeHNS IeIeHaNPaBIeHHO IesITeTbHOCTI 110 aKTUBU3a-
uum HUPC.

B coBpeMeHHbIX YCIOBUSIX PA3BUTHMS ONIPenesTionMM (akTOpOM aKTUBU3ALIUN
HUPC gBnstioTcst MHGOPMaIMOHHbIE TEXHOJIOTMH, CITOCOOCTBYIOIINE KaueCTBEHHO
ITOITOTOBKE BBIITYCKHIMKA By3a K IMPOodeCcCMOHATbHO TesITeTbHOCTH B YCIOBUSIX MH-
TEHCMBHO pa3BuUBaloNIerocs 1upoBoro obiecTsa. OGHOBIISIONMIASICS CYCTEMA BbIC-
1mero mpodeccroHaTbHOTO 00Pa30BaHMs NOKHA CTABUTH Iepe] By3aMy MHHOBA-
LIMOHHbIE 3a[Iauli, CBSI3aHHbIE C pPa3pabOTKOI MPUHIMIIMATHHO HOBBIX TIOIXOI0B K
opranusanyy HPC 1 ee HAayYHO-MeTOI0JIOTMYECKOMY COITPOBOXKIEHNIO Ha OCHOBE
MICITOJIb30BaHMST COBPEMEHHbBIX KOMITbIOTEPHBIX TEXHOJIOIUIT ¥ CUCTEM MCKYCCTBEH-
HOTO MHTEJIJIEKTA C YUeTOM UX PO eCcCMOHATbHO HaITPaBIeHHOCTH.
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WccnepoBanus mokasaiy, YTO B BONPOCE aKTUBM3ALMM HayIHO-UCCIEI0Ba-
TeJIbCKOI 1esiTeIbHOCTY MHOTO€ 3aBUCUT OT IIpernojaBaresis, HauMHas OT ero Ipo-
(deccroHaIbHBIX KOMIIETEHLIMI ¥ 3aKaHUMBAsl JIUYHON 3aMHTEpPeCOBAHHOCTHIO B
MIPOBeIEHUN HAyYHBIX MCcaenoBannii. COGCTBEHHbBIV TBOPUYECKUIT IPUMED SIBJISET-
CS1 OOHUM M3 3HAUMMBbIX (DaKTOPOB IOBBIIeHNST akTuBM3auyuy HAPC.

He MeHee BakHbIM (haKTOPOM, OMpPemeNSIoNiMM coBepineHcTBoBaHue HVPC
SIBJISIETCSI TIOBBIIIEHVE MUHMMATbHONM 3apabOTHON IUIaThl MperofaBaTesis, pyKo-
BozcTtBa HMPC no/KkHBI yUMTHIBATHCS NIPU TIJIaHMPOBAHMM HAIPY3KU.

Cama HVPC paccmaTpuBaeTcsl HaMU Kak (GakTop, CIIOCOOCTBYIOUINIT pa3Bu-
TUI0O HAYYHO-VCC/IEAOBATEIbCKUX YMEHMIT O06YJaroIMXCsl, TTOMOTAOIIUi COBep-
IIEHCTBOBATDb MPO(eCcCcrOHaTbHYIO MTOATOTOBKY Oymyiero cremnyanicta. OCHOBHOM
TIPUYMHOI TOTO, YTOOBI CTYIEHTHI CTA/IM 3aHUMATbCSI HAYYHBIMM MCCIeA0OBAHUSIMUA,
SIBISIETCSI MHTEpeC, ueTkoe noHuMaHue nen HAPC u 0co3HaHMe e€é KaK YHUKab-
HOIt BO3MOKHOCTMU ITOBBICUTDb QYHKIIMOHATBHOCTH [1OJTyU4aeMOTO BbICIIero rnpodec-
CUOHAJILHOTO 06pa30BaHMs.

[MomryyeHHbIe Pe3yIbTAThl UCCAEIOBAHNS He PellaloT BCe acleKThbl MPO6IeMbl
aktuBu3anuyu HUPC. [anpHeiilas TeopeTudeckas M MHpakTuUuyeckass pa3paboTka
JAHHOTO HarpaBjeHus] TpebyeT Oojiee YIMyOJeHHONM HeTanm3alunuy Kaskgoro OT-
IelTbHO B3TOr0 haKkTopa. IpeAIonaraeTcs gaabHeliiiee u3ydeHye 3Toi mpooaIeMbl
MyTeM pacIIMpeHMst BLIGOPKY, MTPOBEIEHNST aHKETMPOBAHMS C Pa3IMYHBIMM KaTe-
ropusiMmu yyactHukos HUPC.
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Abstract. Introduction. The era of the industrial revolution 4.0 is a challenge for administrators and
lecturers in higher education. Changes and developments in technology and types of work occur quic-
kly, forcing educational institutions to change according to these changes. Vocational higher education
managed by the government has specificities in organising and managing their education. Aim. This
research aims to determine the relationship and effect between organisational culture on leadership,
between leadership on lecturer motivation, and between organisational culture on lecturer motivation in
the institutions of Government Vocational Higher Education (GVHE). Methodology and research methods.
This is explanatory research, with samples taken from lecturers of GVHEs and the information collected
through the questionnaires. The partial least squares (PLS) method was used to measure relationships
and effects between the variables, such as organisational culture on leadership, leadership on lecturer
motivation, and organisational culture on lecturer motivation. Results and scientific novelty. The results
showed that organisational culture and leadership had a significant relationship, and organisational cul-
ture had a moderate effect on leadership. Leadership has a significant relationship to lecturer motivation.
Organisational culture has an insignificant relationship with lecturer motivation. However, organisation-
al culture and leadership have a considerable influence on lecturer motivation. Practical significance. This
research gives recommendations to leaders of GVHEs to adapt to the current challenge, be more flexible
in their organisational culture, and have good leadership to improve the lecturer motivation, which im-
pacts their performance.

Keywords: education quality, motivation, leadership, organisational culture, vocational education
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B3auMocBA3b OpraHn3aLMoHHON KYNbTYpbl U NMAEPCTBA
C MOTHBaLMell npenofaBatenei B rocyAapCcTBEHHOM
BbiCLIEM NpoeccHOHaNbHOM 06pa3oBaHuK
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AHHomauyus. BeedeHue. DTI0Xa Y€TBEPTOI MPOMBIIIEHHO! PEBOJIOIY — 9TO BbI3OB [JIS1 aAMUHICTPA-
TOPOB U MperofaBaTeieil BhICUIMX YUeOHBIX 3aBeleHuil. I3MeHeHue 1 pasBUTHE TEXHONOTUIT U BU-
OB paboT IPOUCKOZST OBICTPO, BBIHYKIAsI 00pa3oBaTebHbIe YIPEKIEHNS COOTBETCTBOBATbH HOBBIM
Tpe6oBaHusM. [ocyapcTBeHHOe BbicIee podeccroHanibHOe 00pa3oBaHue MMeeT CBOM 0COOEHHOCTY
opraHusanuu 06pa3oBaTeNbHOrO Mpolecca M ynpasieHus M. Lleas. 1Llenplo JaHHOTO MCCIIELOBaHNUS
SIBJISIETCS OIIpeJie/ieHye B3aMOCBSI3M 1 BIIVISIHMSI OPraHM3alMOHHOM KyJIbTYpbI, TMAEePCTBA Y MOTVBA-
MU TIperojaBaTesieil B rocyJapcTBEHHOM BbICIIeM TpodeccuoHaabHOM 06pa3oBaHuu. Memodonozus
u memoodsl uccnedoganus. Hacrosias pabora mpeacTaBiseT co60ii pasbsICHUTENbHOE UCCTeN0BaHKe, B
KOTOPOM B KaueCTBe PEeCIIOHIEHTOB BBICTYIMIM IIPENOfiaBaTeIy TOCyLapCTBEHHbIX BBICUIMX YUeGHBIX
3aBeneHuit. indopmaiys 6pu1a cobpaHa ¢ MOMOIIbIO aHKeT. MeTo/1 4aCTMYHOTrO HaMMeHbILero KBazpa-
ta (PLS) ucronb3oBajcs L M3MePeHUsT B3aUMOCBSI3M ¥ BIMSHUSI OPTaHM3alMOHHON KYJIbTYDBI, JU-
IepcTBa ¥ MOTMBALMU IIperiofaBaresneil. Pe3yniomamst u HayuHas HOBU3HA. Pe3ynbTaThl UCCIeLOBAHMS
TOKa3bIBAKOT, UYTO OPraHM3alMOHHAs KYJIbTypa U JINAEPCTBO MMEIOT 3HAUMMYIO CBSA3b, OPTaHM3alIMOH-
Hasl Ky/JIbTypa OKa3bIBaeT yMEepPEHHOe BIMSIHIE Ha IMAEPCTBO. JIMAEePCTBO ¥ MOTHUBALVS TIPeIoaBaTeneit
MIMEIOT 3HaUMMYIO CBSI3b, OPTaHM3AIMOHHAS KYJIbTypa 1 MOTMBALMS [IpeIlofaBaTesieil — He3HaUNTellb-
Hy10. OMHAKO OpraHM3alMOHHAs Ky/IbTypa U TMIEPCTBO BMECTE OKa3bIBAKOT CYIIECTBEHHOE BIMSHME HA
MOTMBALIMIO TIperofasarteneil. [Ipakmuyeckas 3HAUUMOCMb. ITO UCCIENOBaHNMe aeT PYKOBOOUTENSM
BBICIIMX yYeGHbIX 3aBeleHNi1 peKOMeHJallM aJanTUPOBaThCs K TeKyIel 3amaye, 6bITh 601ee IMOKUMu
B CBOE€II OpFaHV[BaL[MOHHOIZ KYyJIbType M MMETb XOpoluyne JMaepcKre KauecTBa OJid YIyUIlIeHUsI MOTUBa-
LMY TIPEIO/iaBaTeNeit, YTO BAMSIET Ha X MPOU3BOLUTETBHOCTD.

Kniouessie cnoea: xauecTBo 06pa3soBaHysi, MOTMBAILMS, JIMIEPCTBO, OPTaHU3ALMOHHAS Ky/IbTypa, IIPO-
(beccronanbHOE 06pa3oBaHMe

Baazodaprocmu. ABTopbl 61arogapst [JlaBHOe yripaBJieHMe BbICIIero 06pa3oBanyst, MUHIUCTEPCTBO 06-
pasoBaHus U KylbTypbl Pecriy6mku Uugonesust (DRTPM Kemdikbudristek-Indonesia) 3a ¢dunancupo-
BaHMe 3TOTO MCC/IeOBAHMSI IT0 HOMepy KoHTpakTa B/51216/UN38.111.1/LK.04.00/2023.
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La cultura organizacional y liderazgo y su interaccion
con la motivacion docente en la educacion
publica vocacional superior

A. Pratama!, I.G.P.A. Buditjahjanto?, M. Samani?
Universidad Ptiblica de Surabaya, Surabaya, Indonesia.
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Abstracto. Introduccién. La era de la cuarta revolucion industrial es un desafio tanto para las directivas como
para los profesores de instituciones de educacion superior. Los cambios y avances en la tecnologia y los tipos
de trabajo ocurren a una velocidad inuscitada, lo que obliga a los planteles educativos estar a la orden del
dia en cuanto a las nuevas demandas se refiere. La educacion publica vocacional superior se ha caracteriza-
do por su autonomia en cuanto a los mecanimos y procesos de organizacion y gestion del acto educativo.
Objetivo. El proposito de este estudio es determinar la influencia de la cultura organizacional, el liderazgo y
su interaccion con la motivacion docente en la educacién publica vocacional superior. Metodologia, métodos
y procesos de investigacion. El presente trabajo es un estudio explicativo en el que los encuestados fueron
docentes de instituciones publicas de educacién superior. La informacién se recopilé6 mediante cuestiona-
rios. Se utilizé el minimo cuadrado parcial (PLS) para medir la influencia de la cultura organizacional, el
liderazgo y su interaccién con la motivacion del profesorado. Resultados y novedad cientifica. Los resultados
del analisis muestran que la cultura organizacional y el liderazgo tienen una relacion significativa, la cultura
organizacional se refleja con su impacto moderado en cuanto tiene que ver con el liderazgo. El liderazgo y la
motivacién docente tienen una relacién significativa, la cultura organizacional y la motivacién docente no
tienen una relaciéon muy estricta. No obstante, la cultura organizacional y el liderazgo juntos tienen un im-
pacto significativo en la motivacion de los docentes. Significado prdctico. Este estudio proporciona recomen-
daciones para que los lideres de educacion superior se adapten a la tarea en cuestion, sean mas flexibles en
su cultura organizacional y posean un buen dominio de habilidades de liderazgo para mejorar la motivaciéon
del profesorado, para que en su momento incidan positivamente en su desempeno.

Palabras claves: calidad de la educacion, motivacion, liderazgo, cultura organizacional, educacién pro-
fesional
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Introduction

Government Vocational Higher Education (GVHE) is a vocational higher edu-
cation managed by the government. GVHE has specificity and uniqueness in con-
ducting education for its students. The specificity of GVHE is that graduates are
prepared to work in government institutions. Therefore, the learning process also
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has its characteristics according to the needs of government institutions. In general,
vocational higher education faces some challenges in the current era. The challen-
ges such as rapid technological developments, types of work that change to suit
world conditions, and higher societal expectations for vocational graduates who
graduate immediately receive employment. In Indonesia, there are several GVHE
institutions that focus on the fields of aviation, maritime affairs and fisheries, ship-
ping, and railways. Vocational higher education, which is under the management of
the government, has characteristics that distinguish it from other vocational higher
education, especially in organisational culture, leadership, and lecturer motivation.
By definition, organisational culture is how people in the organisation interact with
one another, how decisions are made well, and how work can be done and completed
properly and on time [1, 2]. The culture of government organisations has a unique
identity and atmosphere that is different from other organisations. Government or-
ganisational culture has its norms and values, traditions, communication, organi-
sational structure, and management style [3]. In general, the culture of government
organisations tends to be rigid and less adaptive to change. Meanwhile, the current
challenges require an organisational culture that can adapt to the changes them-
selves [4].

Leadership is needed to direct the direction of development and objectives of
the mission of vocational higher education in facing current challenges. Leadership
involves skills in communicating between leaders and subordinates, building har-
monious relationships between leaders and subordinates, managing conflicts that
occur, and developing the careers and abilities of others [5]. Generally, leadership
in government institutions is in the form of top-down orders that must be imple-
mented. In reality, a public institution must develop transformational leadership to
face the challenges and transformations of today’s world. This is accomplished by
providing inspiration, which motivates subordinates to work harder since increased
job motivation will also increase employee performance. [6]. Leadership at GVHE is
also required to make the right decisions, formulate strategies properly, and guide
teams or organisations towards the best results in facing existing challenges.

Motivation is needed by someone to be able to change to follow the changes.
Lecturer motivation at an educational institution is also needed in teaching and
in reaching his/her career. Motivation involves the drive, desire, and energy that
encourage individuals to take action or take concrete steps to achieve desired re-
sults [7]. Lecturers who teach at GVHE are also required to motivate themselves
to work hard and try to achieve what they want. Some reinforcements and rewards
can increase individual motivation such as praise, recognition, material rewards,
and positive reinforcement. This reinforcement can come from the environment or
the results of the individual’s achievements. Motivation can also be influenced by
needs, expectations, and values [8].

The organisational culture in GVHE is not in line with changes in institutional
status in GVHE. The change from an academy to a polytechnic does not change the
culture of lecturers who must improve the level of education. Organisational culture
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must be changed by adjusting the development of learning. The GVHE leadership
style still uses a transactional leadership, organisational governance based on edu-
cational standards made by technical ministry. This is different from other public
and private universities whose educational standards refer to the ministry of educa-
tion. Therefore, the importance of leadership in lecturer motivation is to encourage
lecturers to work better so that they can improve academic quality at GVHE. GVHE
should be encouraged to be able to create a positive organisational culture despi-
te the limitations of educational standards set by the technical ministry. A culture
that is formed in order to support or jointly with leadership can increase lecturer
motivation. Therefore, it is necessary to conduct research to be able to determine
the relationship and influence of leadership factors and organisational culture on
the motivation of GVHE lecturers. Figure 1 shows the GVHE coordination structure.

Ministry of /" Technical \
"‘\ Education / K Ministry
R / . o L
| G, |
v Hhg v
B I ¥ w4 e o
o S "
( University ( GVHE )
e P N\, P
P T A
TR 4
i 7‘““""-- — P -
Vs ~N //"' Y
. Public ( Private J
b / \ A

Fig. 1. GVHE coordination structure

This research was conducted at several GVHEs in polytechnics under government
authority in Indonesia. These polytechnics include those related to aviation,
shipping, marine and fisheries, and railroads. This research aims to determine the
influence of organisational culture and leadership on lecturer motivation at GVHE.
Research problems namely:

a. Do organisational culture and leadership at GVHE have a significant
relationship?

b. Do the leadership and lecturer motivation at GVHE have a significant
relationship?

c. Doorganisational culture and lecturer motivation at GVHE have a significant
relationship?
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Literature Review

This research used three variables: organisational culture, leadership, and
lecturer motivation. These three variables were chosen because of their crucial role
in managing and improving the quality of education in various contexts. A strong
organisational culture can be an important factor in managing change and adapting
to new challenges. Leadership has a very important role in establishing an effective
learning environment and empowering teaching staff and students. Lecturer
motivation has a direct impact on the quality of teaching and learning in the
classroom. Motivated lecturers tend to be more involved in academic activities and
more creative in delivering learning material. The variables such as organisational
culture, leadership and lecturer motivation are the focus of this research because
of their important role in forming a conducive learning environment, improving
the quality of education, and achieving the goals of educational organisations.
Many studies have been conducted to explore the impact and implications of these
variables [9-11]. The following is a description of several references related to these
three variables.

1. Organisational Culture

According to V. David, organisational culture is a collection of norms, values,
beliefs, traditions, and behaviours that describe the unique characteristics of an
organisation [12]. B. Schneider, M. G. Ehrhart, Macey W. H. noted that organisational
culture covers various aspects, including norms and values, traditions,
communication, organisational structure, and performance orientation [13].
Aspects of norms and values in organisational culture include norms of behaviour
that are considered acceptable and core values that are upheld by members of the
organisation. The norms and values aspects form guidelines on how to interact,
work, and collaborate in the work environment. Traditions in organisational culture
include habits, events, or practices that are carried out repeatedly and passed down
from generation to generation, especially in government organisations.

Communication in organisational culture influences how communication is
carried out within the organisation. Is communication more open and collaborative,
or more formal and hierarchical? Organisational culture also influences the flow of
information and how important news or developments are conveyed. Organisational
structure in organisational culture affects the level of flexibility in decision making,
considering the level to which the company welcomes innovation, including the
extent to which effective hierarchy affects the speed of information delivery.

Performance orientation in organisational culture can reflect how the
organisation views performance achievement. Is the organisation more focused
on the result or more concerned with process and collaboration? Organisational
culture has a significant impact on employee motivation, retention, collaboration,
and the image of the organisation in the eyes of employees and the public [3].
Understanding and managing organisational culture is wisely important in creating
a healthy, productive, and competitive work environment.
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2. Leadership

In the study by W. Strielkowski, leadership is a person’s ability to lead, direct, and
influence individuals or groups in achieving certain goals [14]. Leadership involves
leaders in inspiring, directing, and guiding others to work together effectively and
efficiently. Leaders who have good leadership can provide a positive influence, a good
vision for the future, and the ability to motivate others. Leadership has an important
role in directing the organisation, motivating the team, and achieving common
goals. Effective leaders can create a positive work culture, inspire innovation, and
create an environment where people feel valued and motivated to give their best.
Leadership has different leadership styles, such as transformational, transactional,
democratic, authoritarian leadership, and others. Each approach has its focus and
characteristics in managing and motivating people.

3. Motivation

In accordance with M. Guillén, motivation is an internal state that encourages
individuals to act, behave, or direct their efforts toward achieving certain goals [15].
Motivation consists of 2 types, namely intrinsic motivation and extrinsic motivation.
M. Hartnett states that intrinsic motivation arises from within the individual,
while extrinsic motivation appears influenced by external factors such as rewards,
punishments, or pressure [16]. Motivation is a key factor that influences a person’s
behaviour and interaction with his/her environment. Some important concepts
related to motivation include needs, desires and goals, reinforcement and rewards,
self-satisfaction, and work environment. Motivation often arises from individual
needs or desires. These needs can be physiological such as food, water, and shelter,
or psychological needs such as a sense of esteem, opportunities for growth, and
personal accomplishment. Motivation can also be triggered by eagerness and goals.
The eagerness to work hard and strive to achieve what is desired with specific and
meaningful goals has the potential to trigger strong motivation. Motivation can
increase when triggered by positive reinforcement, such as praise, recognition,
or material rewards. This reinforcement can come from the environment or the
results of the individual’s achievements. Intrinsic motivation can increase through
personal achievement and successful self-development can increase feelings of self-
satisfaction. In large organisations, employee motivation to work and contribute is
influenced by organisational culture, leadership, and working conditions. Motivation
has an important role in constructing human behaviour and the results achieved.
Understanding individual motivation can help in designing strategies, programmes,
or environments that enable people to reach their maximum potential.

Methods

1. Population and Sample

The population is lecturers at GHVE in Java Island, Indonesia. Respondents
were selected based on a purposive sampling method. The research sample used
60 samples from lecturers at the four GHVEs, namely the aviation polytechnic,
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maritime and fisheries polytechnic, shipping polytechnic, and railway polytechnic.
Questionnaires had been distributed from March to May 2023.

2. Data Collection Method

This research uses a survey data collection method. The research instrument
is an online-based questionnaire. The research instrument was created to measure
organisational culture, leadership, and lecturer motivation. The scale used is 1-5
(1 = Strongly Disagree, 2 = Disagree, 3 = Neutral, 4 = Agree, and 5 = Strongly Agree).
Questionnaires were distributed online to lecturers at the four GHVEs. The organ-
isational culture indicators were based on the research by K. S Cameron & R. E.
Quinn [17] and J. A. Pfister [18]. The organisational culture indicators consist of 8
indicators such as CUL1 to CULS. The leadership indicators were based on the re-
search by E. H. Schein & P. A. Schein [19] and L. C. Spears & Lawrence M. [20]. The
leadership indicators consist of 11 indicators such as LS1 to LS11. The motivation
indicators were based on the research by D. G. Arnold, T. L. Beauchamp, N. E. Bowie
[21] and F. Herzberg, B. Mausner, B. B. Syderman [22]. The motivation variables con-
sist of 10 indicators such as MOT1 to MOT10. Table 1 shows the variables (organisa-
tional culture, leadership, and lecturer motivation) and their indicators.

Table 1
Variables and indicators
Variable Indicator
Organisational | a. Prioritising quality in completing every job (CUL1)
culture b. Working effectively and efficiently (CUL2)
c. Carrying out duties to the best to achieve the target (CUL3)
d. Innovating in carrying out the duties and functions of lecturers to find new useful

things (CUL4)

. Working in a team related to the implementation of the duties and functions of a
lecturer (CULS5)
Experimenting with implementing new useful innovations for teaching (CUL6)

. Developing abilities and character (CUL7)

. Obeying all the rules that exist on campus (CULS)

. Giving clear and detailed instructions in carrying out duties and work (LS1)

. Prioritising cooperation to achieve organisational goals (LS2)

. Giving the lecturers the freedom to determine their methods or techniques in
carrying out work (LS3)

. Believing the ability of the lecturers to do a good job (LS4)

. Taking proportionate roles in problem-solving and decision-making (LS5)
Providing opportunities for lecturers to discuss work-related problems (LS6)

. Desire to listen and accept the opinions of the lecturers regarding the decisions
and policies to be taken (LS7)

. Providing opportunities for lecturers to convey opinions and ideas (LS8)
Involving the lecturers in setting an organisational goal (LS9)
Taking supervision for the lecturers in carrying out duties and work (LS10)

. Communicating only in a one-way, with no need for feedback from the lecturers
(LS11)

o

Leadership

0o |5 ™t

oQ ™ o QA

~Te o

The Education and Science Journal Vol. 26, No 7. 2024

77



© Pratama A., Buditjahjanto I.G.P.A., Samani M.
Relationship of organisational culture and leadership towards lecturer motivation in government vocational higher education

. Satisfying with the lecturer’s career development that has been achieved (MOT1)

. The workplace on campus can make feel comfortable at work (MOT2)

. Working as a lecturer on this campus has made my abilities grow (MOT?3)

. The leader on campus always informs the lecturers regarding achieving work
assignments (MOT4)

. The tasks and responsibilities given are by field and expertise (MOTS5)
The leader always rewards for being able to demonstrate work performance
(MOT6)

g. Feeling entrusted to do the job (MOT?7)

h. The leader provided training to improve abilities and skills as a lecturer (MOT8)

i.

j.

Lecturer
motivation

an oo

=

Recognition of performance motivates me to achieve more (MOT9)
Feeling appreciated when completing a task (MOT10)

The PLS method is used to analyse the relationships and effects of organisational
culture, leadership, and lecturer motivation variables. The PLS method can explain
the presence or absence of relationships between latent variables, so that the
relationship between each variable measured using p-value can be known compared
to alpha value (o) with conditions 0.05 and effect value using Coefficient of
Determination (R?). Organisational culture and leadership become input for lecturer
motivation Leadership becomes a mediating variable that connects the variables
organisational culture and lecturer motivation. Figure 2 shows the relationship of
the three variables.

leadership

organisational
culture

lecturer
motivation

Fig. 2. Framework of the relationship between the variables organisational culture,
leadership, and lecturer motivation

3. Research Hypotheses

This research has three hypotheses, namely:

1. HI1: There is a significant relationship between the variables organisational
culture (CUL) and leadership (LS) at GVHE.

2. H2:Thereis a significant relationship between the variables leadership (LS)
and lecturer motivation (MOT) at GVHE.
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3. H3:There is a significant relationship between the variables organisational
culture (CUL) and lecturer motivation (MOT) at GVHE.

Results and Discussion

1. Results

Initial calculations show that several indicators for each variable have factor
loading values below 0.708. According to J. F. Hair, G. T. M. Hult, C. M. Ringle, M.
Sarstedt [23], the loading factor value below 0.708 must be removed. Organisational
culture indicators that have factor loading values below 0.708 are CUL7 (developing
abilities and character) at 0.609 and CUL8 (obeying all the rules that exist on campus)
at 0.397. Leadership indicators that have a factor loading value below 0.708 are LS10
(taking supervision for the lecturers in carrying out duties and work) of 0.595 and
LS11 (communicating only in a one-way, no need for feedback from the lecturers)
of 0.213. Indicators of lecturer motivation that have factor loading values below
0.702 are MOT9 (recognising performance motivations to achieve more) of 0.079
and indicators of MOT10 (feeling appreciated when completing a task) of 0.513.

After removing these indicators, the calculations were carried out again. The
calculation results show better results, where all indicators for each variable meet
the requirements. The calculation results from PLS are shown in Figure 3.
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Fig. 3. PLS calculations for the relationship and effects of organisational culture,
leadership, and lecturer motivation

Evaluation of Reflective Measurement Model

Reliability

Table 2 shows that the loading factors of organisational culture, leadership, and
lecturer motivation show results above 0.708 so the model built can be used. Table
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4 shows that all loading factors are above 0.708, this shows that the model built has
good reliability. According to J. F. Hair, G. T. M. Hult, C. M. Ringle, M. Sarstedt [23], if
loading factor value is greater than 0.708 then the model is reliable.

Table 2
Loading factor of organisational culture, leadership, and lecturer motivation
ID Indicator leadership motivation organisational

CUL1 0.736
CUL2 0.846
CUL3 0.873
CUL4 0.927
CUL5 0.769
CUL6 0.850

LS1 0.822

LS2 0.894

LS3 0.819

LS4 0.869

LS5 0.763

LS6 0.876

LS7 0.784

LS8 0.762

LS9 0.830

MOT1 0.809

MOT?2 0.742

MOT3 0.827

MOT4 0.726

MOTS5 0.760

MOT6 0.859

MOT7 0.872

MOTS 0.786

Validity

The AVE column in Table 3 shows the results of the AVE calculation which shows
above 0.5, so the model is declared valid, according to the opinion [24] which states
that AVE should be greater than 0.5 to be valid. Cronbach’s alpha test is also used
to test validity. Table 5 in the Cronbach’s alpha column shows that the Cronbach’s
alpha value for leadership is 0.941, lecturer motivation is 0.919, and organisational
culture is 0.914. According to [23] if Cronbach’s alpha value is greater than 0.7 then
the model is valid.
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Table 3
Construct validity
Cronbach’s alpha Average Variance Extracted (AVE)
leadership 0.941 0.682
lecturer motivation 0.919 0.639
organisational culture 0.914 0.699

Evaluation of the Structural Model

In the structural model, PLS calculations are carried out to determine the effects
and relationships of organisational culture, leadership, and motivation. The results
of the PLS calculation show that the R?value for leadership is 0.242. This shows
that the contribution of organisational culture variables together to leadership is
24.2% with a moderate effect category, while variables outside the model affect
75.8% of the changes. Next, the value of R? on motivation is 0.593. This shows the
contribution of organisational culture and leadership concurrently at 59.3% with
a substantial effect category, while variables outside the model affect 40.7% of the
changes. The effect category level of coefficients of determination refers to the
opinion of C. Hock, C. M. Ringle, M. Sarstedt [24], who stated that the results above
the cutoffs 0.67, 0.33, and 0.19 are substantial, moderate, and weak respectively.
Table 4 shows the coefficients of determination R? of leadership and motivation.

Table 4
Coefficients of determination (R?)
Variable R Square
leadership 0.242
lecturer motivation 0.593

The Outcome of the Hypothesis Testing

The t-statistic value and the p-value are used to assess hypothesis testing.
The study hypothesis can be accepted if the t-statistic is greater than the t-table
=1.96 and the p-value is less than 0.05. The results of the PLS calculation of the
relationship between leadership and lecturer motivation show that the t-statistic
value = 6.131 is greater than the t-table =1.96 and the p-value = 0.000 is smaller
than the alpha value (a) = 0.05 so that there is a significant relationship between
leadership and lecturer motivation, so hypothesis 1 can be proven.

Table 5
Path coefficients, t statistics, p-values, and description
Relationship Path coefficients | T statistics | P values | Description
leadership — lecturer motivation 0.689 6.131 0.000 | H1 Accepted
organisational culture — leadership 0.491 7.545 0.000 | H2 Accepted
organisational culture — lecturer motivation 0.144 1.433 0.152 | H3 Rejected
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The results of PLS calculations on the relationship between organisational
culture and leadership show that the t-statistic value = 7.545 is greater than the
t-table =1.96 and the p-value = 0.000 is smaller than o = 0.05 so that there is a
significant relationship between leadership and lecturer motivation, so hypothesis
2 can be proven. Furthermore, the results of the PLS calculation on the relationship
between organisational culture and lecturer motivation show that the t-statistic
value = 1.433 is smaller than the t-table =1.96 and p-value = 0.152 greater than a
= 0.05 so there is no significant relationship between organisational culture and
lecturer motivation, so hypothesis 3 is not proven. Table 5 shows the p-value of
organisational culture, leadership, and lecturer motivation.

2. Discussion

The research results show that there is a significant relationship between
organisational culture and leadership. This is in line with research conducted [25],
which researched the relationship between types of organisational culture (clan,
adhocracy, market, and hierarchy) with leadership in business companies. The
research results show a significant relationship between all types of organisational
culture and leadership. Y. Tsai’s research [26] builds a relationship between
organisational culture and leadership on employee satisfaction. In the constructed
model, leadership is a moderator that indirectly links organisational culture to
employee satisfaction. The research argued that administrators typically modify
their leadership style to achieve the organisation’s objective, which may have an
impact on employee work satisfaction. Therefore, organisational culture has a
specific relationship to leadership in an organisation. According to G. N. S. Putra
and I. G. A. M. Dewi [6], a strong organisational culture can achieve the objective of
the organisation and can be developed continuously.

Furthermore, the results of our research show that there is a significant
relationship between leadership and lecturer motivation variables. This research
is in line with the results of the research by T. Widayanto and S. H. Nugroho [27],
who concluded that leadership has an influence on work motivation in cases
of local government agencies. In this research, work motivation is a mediator
between leadership and employee performance. Also, the research by Y. Anra,
and M. Yamin [28] revealed a relationship between leadership and achievement
motivation for lecturers at a university. This research used achievement motivation
as a mediator between leadership and lecturer performance. Leadership that notices
its subordinates by giving praise, rewards, and appreciation will encourage the
motivation of its subordinates to act better for the development of the organisation.
The research by G. N. S. Putra and I. G. A. M. Dewi [6] stated that the development
of transformational leadership can be done by providing motivation that inspires
subordinates to work better so that it can trigger work motivation to increase.

The last research result shows that there is no significant relationship between
organisational culture and lecturer motivation variables. This result is supported by
the research conducted by R. Ucar and C. Ipek [29], who achieved similar results that

Tom 26, N2 7. 2024 O6paszoBaHMe U HayKa

82



© Pratama A., Buditjahjanto I.G.P.A., Samani M.

Relationship of organisational culture and leadership towards lecturer motivation in government vocational higher education

there is no significant influence between organisational culture and motivation.
This research divides organisational culture into support culture, subscales of
power culture, role culture, and success culture. Meanwhile, motivation divides
into intrinsic and extrinsic. The results of testing organisational culture with
external motivation show that only the support culture sub-dimension is found
to be a meaningful predictor of external motivation. The subscales of power, role,
and success culture, on the other hand, had no substantial impact on the teachers’
external motivation perceptions. The results of testing organisational culture with
motivation intervals show that only the success culture subdimension is found to
be a meaningful predictor of internal motivation [30]. However, power culture, role
culture, and support culture have little impact. Meanwhile, our research result is
different from the research carried out in the case of Civil Servants in the Secretariat
of the Bali District Election Commission by G. N. S. Putra and I. G. A. M. Dewi [6],
stating that there is arelationship between organisational culture and job motivation
which was. The model was created by positioning the job motivation variable as a
mediating variable situated between the employee performance and organisational
culture variables.

However, if the indirect relationship is established through the relationship
between organisational culture, leadership, and lecturer motivation variables, using
leadership as a mediator, the relationship becomes significant where the t-statistic
value (5.133) is greater than the t-table (1.96) and the p-value (0.000) is smaller
than a (0.05) as shown in Table 6. It is important to understand that leadership as
a moderating variable can help identify conditions where the relationship between
organisational culture and lecturer motivation becomes stronger when compared to
a direct relationship without going through a moderator.

Table 6
Specific total indirect effect
Relationship T statistics P values
organisational culture — leadership — lecturer motivation 5.133 0.000

From the results research, it can be seen if leadership affects the motivation
of lecturers. Leadership in the GVHE is determined by the technical ministry by
appointing a capable person from either a lecturer background or a technical
background to be a director at the GVHE. All leadership policies are very decisive
on lecturer activities. Leaders have the right to determine the activities that will
be carried out by lecturers both in terms of funding and implementation time. This
affects the level of lecturer motivation, if the activities given to lecturers provide
benefits for lecturers, lecturer motivation will increase, but if leaders do not support
lecturer activities, lecturer motivation will also decrease. While organisational
culture has no influence on lecturer motivation, this is because the culture or system
in the GVHE organisation is rigid so that it does not affect lecturer motivation.
A culture that is formed based on educational standards that have been determined
by the technical ministry. So it is not easy to change the system that has been in
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GVHE culture before. Therefore, it is important for leaders to be able to be a link
between organisational cultures that have been formed to increase motivation.

Limitations

The limitation of this study is that the sample data used is only 60 samples
from 4 government vocational polytechnics on only one island, namely Java Island
in Indonesia. Future research will expand its reach to all government vocational
polytechnics in Indonesia. In addition, self-factors in lecturers are also interesting
to be developed further, such as mental changes, so that they can support further
research and be more detailed to find the relationship. This research is important
because it can provide recommendations to government vocational polytechnics
in Indonesia to develop a more flexible organisational culture that can motivate
lecturers. These changes can encourage you to develop following changes and
changing job demands.

Conclusion

The research results provide the following conclusions. First, there is a
significant relationship between organisational culture and leadership at GVHE.
Therefore, the organisational culture plays a crucial role in shaping and influencing
leadership. Second, there is a significant relationship between leadership and
lecturer motivation at GVHE. The lecturer motivation is significantly shaped by
leadership. It is more probable that leaders who show their subordinates support,
care, and responsiveness will establish a happy, healthy work atmosphere that
encourages drive.

Third, there is no significant relationship between organisational culture and
lecturer motivation at GVHE. However, there is a significant relationship between
organisational culture and lecturer motivation if their connections are not connected
directly but use leadership as a mediating variable. Good leadership can create a
positive and flexible organisational culture with the result that it can stimulate
lecturer motivation in learning activities. If learning activities can be carried out
properly, the quality of education in GVHE will also increase.

Recommendations

In the organisational culture variable, the CUL4 indicator can provide the
implication that innovating in carrying out the duties and functions of lecturers to
find new useful things can trigger a better transformation of organisational culture
at GVHE. The LS2 indicator on the leadership variable provides the implication
that prioritising cooperation to achieve organisational goals can direct lecturers to
achieve organisational goals in GVHE better. The MOT7 indicator on the motivation
variable has the implication that feeling entrusted to do the job plays a big role for
lecturers in working better in achieving GVHE goals.

Tom 26, N2 7. 2024 O6paszoBaHMe U HayKa

84



© Pratama A., Buditjahjanto I.G.P.A., Samani M.

Relationship of organisational culture and leadership towards lecturer motivation in government vocational higher education

References

1. Cameron K.S., Quinn R.E. Diagnosing and Changing Organisational Culture Based on the Competing
Values Framework. San Francisco: John Wiley & Sons; 2006. 288 p.

2. Ehrhart M.G., Schneider B., Macey W.H. Organisational Climate and Culture: An Introduction to The-
ory, Research, and Practice. New York: Routledge; 2013. 384 p.

3. Mubarok E.S. The effect of organisational culture and work motivation on employee perfor-
mance: the mediating role of job satisfaction. European Journal of Business and Management.
2019;11(35):69-79. doi:10.7176/E]BM/11-35-09

4.  Costanza D.P., Blacksmith N., Coats M.R., Severt ].B., DeCostanza A.H. The effect of adaptive or-

ganisational culture on long-term survival. Journal of Business and Psychology. 2016;31(3):361-381.
doi:10.1007/s10869-015-9420-y

5. Moratis L., Melissen F. Business Schools, Leadership and Sustainable Development Goals: The Future
of Responsible Management Education. New York: Routledge; 2022. 228 p.

6.  Putra G.N.S., Dewi I.G.A.M. Effect of transformational leadership and organisational culture on
employee performance mediated by job motivation. International Research Journal of Management,
IT and Social Sciences. 2019;6(6):118-127. doi:10.21744/irjmis.v6n6.778

7. Fallatah R.H.M., Syed ]. Employee Motivation in Saudi Arabia. Cham: Springer International Publish-
ing; 2018. d0i:10.1007/978-3-319-67741-5

8.  Kember D. Understanding the Nature of Motivation and Motivating Students Through Teaching and
Learning in Higher Education. Singapore: Springer Singapore; 2016. doi:10.1007/978-981-287-883-0

9.  TsaiY. Relationship between organisational culture, leadership behavior and job satisfaction. BMC
Health Services Research.2011;11(1):98. doi:10.1186/1472-6963-11-98

10. Hosseini S.H., Hajipour E., Kaffashpoor A., Darikandeh A. The mediating effect of organisational
culture in the relationship of leadership style with organisational learning. Journal of Human Behav-
ior in the Social Environment. 2020;30(3):1-10. doi:10.1080/10911359.2019.1680473

11. Paais M., Pattiruhu Jr. Effect of motivation, leadership, and organisational culture on satisfaction
and employee performance. The Journal of Asian Finance, Economics and Business. 2020;7(8):577-
588. doi:10.13106/jafeb.2020.vol7.n08.577

12.  Day D.V. The Oxford Handbook of Leadership and Organisations. New York: Oxford University Press;
2014. 892 p.

13.  Schneider B., Ehrhart M.G., Macey W.H. Organisational climate and culture. Annual Review of Psy-
chology. 2013;64(1). doi:10.1146/annurev-psych-113011-143809

14. Strielkowski W. Sustainable Leadership for Entrepreneurs and Academics. Cham: Springer Interna-
tional Publishing; 2019. 534 p.

15.  Guillén M. Motivation in Organisations Motivation in Organisations: Searching for a Meaningful Work-
Life. New York: Routledge; 2021. 254 p.

16. Hartnett M. Motivation in Online Education. Singapore: Springer Singapore; 2016. doi:10.1007/978-
981-10-0700-2

17.  Cameron K.S., Quinn R.E. Diagnosing and Changing Organisational Culture. 3rd Edition. San Francis-
co: John Wiley & Sons, Inc; 2011. 288 p.

18. Pfister J.A. Managing Organisational Culture for Effective Internal Control. Heidelberg: Physica-Ver-
lag HD; 2009. 245 p.

19. Schein E.H., Schein P.A. Organisational Culture and Leadership. Hoboken, New Jersey: John Wiley &
Sons, Inc.; 2017. 384 p.

20. Spears L.C., Lawrence M. Focus on Leadership: Servant-Leadership for the Twenty-First Century. New
York: John Wiley & Sons; 2002. 416 p.

21.  Arnold D.G., Beauchamp T.L., Bowie N.E. Ethical Theory and Business. London: Pearson Education
Limited; 2014. 672 p.

The Education and Science Journal Vol. 26, No 7. 2024

85



© Pratama A., Buditjahjanto I.G.P.A., Samani M.
Relationship of organisational culture and leadership towards lecturer motivation in government vocational higher education

22. HerzbergF., Mausner B., Syderman B.B. The Motivation to Work. New York: Routledge; 2017. 180 p.

23. Hair J.F., Hult G.T.M., Ringle C.M., Sarstedt M. A Primer on Partial Least Squares Structural Equation
Modeling (PLS-SEM). Los Angeles: SAGE Publications; 2014. 307 p.

24. Hock C., Ringle C.M., Sarstedt M. Management of multi-purpose stadiums: importance and perfor-
mance measurement of service interfaces. International Journal of Services, Technology and Manage-
ment. 2010;14(2-3):188-207. doi:10.1504/1JSTM.2010.034327

25. Kargas A.D., Varoutas D. On the relation between organisational culture and leadership: an empirical
analysis. Cogent Business & Management. 2015;2(1):1055953. d0i:10.1080/23311975.2015.1055953

26. Tsai Y. Relationship between organisational culture, leadership behavior and job satisfaction. BMC
Health Services Research. 2011;11(1):98. doi:10.1186/1472-6963-11-98

27. Widayanto T., Nugroho S.H. The influence of leadership, organisational culture, and work compe-
tence on employee performance through work motivation. Jurnal Pamator: Jurnal Ilmiah Universitas
Trunojoyo. 2022;15(2):218-234. doi:10.21107/pamator.v15i2.18807

28. AnraY., Yamin M. Relationships between lecturer performance, organisational culture, leadership,
and achievement motivation. Foresight and STI Governance. 2017;11(2):92-97.

29. Ugar R., ipek C. The relationship between high school teachers’ perceptions of organisational cul-
ture and motivation. Journal of Education and Training Studies. 2019;7(7):102. doi:10.11114/jets.
v7i7.4198

30. Volkova E.N. Personal characteristics of a 21st-century teacher: An analysis of empirical studies
of the problem. Obrazovanie i nauka = The Education and Science Journal. 2022;24(3):126-157.
doi:10.17853/1994-5639-2022-3-126-157

Information about the authors:

Andrian Pratama — PhD Student, Vocational Education Department, Universitas Negeri Surabaya, Sura-
baya, Indonesia; ORCID 0009-0003-0886-388X. E-mail: andreatkpmks@gmail.com

I Gusti Putu Asto Buditjahjanto - Professor, Electrical Engineering Department, Universitas Negeri
Surabaya, Surabaya, Indonesia; ORCID 0000-0003-0716-7682. E-mail: asto@unesa.ac.id

Muchlas Samani - Professor, Vocational Education Department, Universitas Negeri Surabaya, Surabaya,
Indonesia. E-mail: msamani@unesa.ac.id

Conflict of interest statement. The authors declare that there is no conflict of interest.

Received 28.09.2023; revised 26.07.2024; accepted 07.08.2024.
The authors have read and approved the final manuscript.

Hugpopmauus 06 asmopax:

Iparama AHApMaH — acrupaHT Kadeapbl mpodeccruoHasbHOro o6pazoBaHus [ocymapcTBeHHOTO YHM-
Bepcuteta Cypab6asi, Cypabasi, MumoHesus; ORCID 0009-0003-0886-388X. E-mail: andreatkpmks@
gmail.com

Byoutaxesaato U T'ycru Ilyty Acto - npodeccop Kadeaps! ayeKTpoTexHnky [ocyqapcTBeHHOTO YHM-
Bepcuteta Cypabasi, Cypabast, Unmonesusi; ORCID 0000-0003-0716-7682. E-mail: asto@unesa.ac.id
Camanmu Myuiac — npodeccop Kadenpsl mpodeccruoHaabHOro o6pasoBanms [ocynapcTBEHHOTO YHU-
Bepcuteta Cypabas, Cypabas, Unponesus. E-mail: msamani@unesa.ac.id

Hugpopmauus o koHaukme urmepecos. ABTOPbI 3asIBJISIIOT 06 OTCYTCTBUM KOHQIIMKTA MHTEPECOB.
CraTpsl noctynuiia B pegakumio 28.09.2023; nocrynmia nocie peneHsupoBanus 26.07.2024; npuHsTa B

neuatb 07.08.2024.
ABTOpBI TPOUYUTAIN U OLOOPIIM OKOHUYATEIbHBIN BAPUAHT PYKOIIUCH.

Tom 26, N2 7. 2024 O6paszoBaHMe U HayKa

86



© Pratama A., Buditjahjanto I.G.P.A., Samani M.
Relationship of organisational culture and leadership towards lecturer motivation in government vocational higher education

Informacion sobre los autores:

Andrian Pratama: Estudiante de doctorado, Departamento de Educaciéon Vocacional, Universidad
Publica de Surabaya, Surabaya, Indonesia; ORCID 0009-0003-0886-388X. Correo electrénico: andrea-
tkpmks@gmail.com

I Gusti Putu Asto Buditjahjanto: Profesor, Departamento de Ingenieria Eléctrica, Universidad Pablica
de Surabaya, Surabaya, Indonesia; ORCID 0000-0003-0716-7682. Correo electrénico: asto@unesa.ac.id
Muchlas Samani: Profesor, Departamento de Educacién Profesional, Universidad Pablica de Surabaya,
Surabaya, Indonesia. Correo electrénico: msamani@unesa.ac.id

Informacion sobre conflicto de intereses. Los autores declaran no tener conflictos de intereses.
El articulo fue recibido por los editores el 28/09/2023; recepcion efectuada después de la revision el

26/07/2024; aceptado para su publicacion el 07/08/2024.
Los autores leyeron y aprobaron la version final del manuscrito.

The Education and Science Journal Vol. 26, No 7. 2024

87



NMPO®ECCUOHAJIbHOE
OBPA3OBAHUE

OpurnHasbHas craThsa / Original paper
P / Original pap @ DS

BY NC

doi:10.17853/1994-5639-2024-7-88-115

PeifTMHr0BaA OLEHKa COCTOAHMA uuq)posusauuu BYy30B

H.U. AkcenoBal, O.B. YcaueBa?, M.K. UepHsikoB®

Hosocubupckuti 2ocydapcmeeHHblli mexHuueckuti ynusepcumem, Hosocubupck,
Poccutickas ®@edepayus.

E-mail: 'aksenova_ni@bk.ru; Olesechka-nsk@yandex.ru; >mkacadem@mail.ru

P4 aksenova_ni@bk.ru

AHHomauus. Beederue. B HacTosiiee BpeMsi OTCYTCTBYET €IMHBIN TOAXON B MOHMMAHMM OCHOBHBIX
cep tmbposusanumu 06pasoBaHusl, €€ BUA0B U 3JIEMEHTOB. AKTYa/IbHbIM SIBJISIETCSI TOVCK ITOIXOI0B K
OLIeHKe COCTOSTHMSI 1M(POBMU3AIY, HUBEIUPYIOIMX CYObeKTUBU3M OLIEHMBAHMS M ONMUPAIOIIMXCSI HA
06beKTUBHBIE TaHHbIE. [[elMU CTAThy SIBJISIIOTCS: &) CUCTEMAaTM3aLMst U paciupenne cdep, moaiexa-
mux umudpoBM3aIUM B By3ax; 6) orucaHue aJropuTMa OleHUBaHUS YPOBHS LU(PPOBU3ALIMM C UCIIONb-
30BaHMeM IyOIMYHOM nHOpMalu, pa3MelieHHOM Ha caiiTaXx YHUBepCUTeToB. Memodonozus, Memodsl
u memoduku. B KayecTBe OCHOBHBIX METOJOB VMCCIENOBAHMS BBICTYIIMIM MOPGHOIOTUIECKUI aHAINS,
MHIEKCHBIM, MaTPUUHBIN 1 6a/UIbHO-PEMTUHIOBbI MeTofbl. Ha OCHOBe cocTaBjieHHO Mopdoiornye-
CKOVi MaTpuIbl 6611 cHOPMMUPOBAH PETHUHT By3a: MHTErpaabHAasl OL[€HKA C YUeTOM BECOBbIX 3HAYEHMIA
ero cdep. Pesynsmamet. PaspaboTaHa MeToamKa 6a/l/TbHO-PETUHTOBOI OLIEHKU COCTOSTHUSI LM POBI-
3alMU BY30B, BKIIOUAIONIast B cebst ueThipe cdepbl: yrpasiaeHne u MHGOPMAIMOHHYI0 6€30MacHOCTb,
opraHM3anuio o6pa3oBaTeIbHOrO MpoIiecca, OpraHKu3alio BHEYyUeGHOTO Mpoliecca 1 MpohuIn3anmio.
BuyTpu cdep BblIeneHbl BUIbI IMPOBMU3AIY, IJIST KKAOTO BUIA ONpeneneHbl a1eMeHThl. Ha ocHOBe
paccuMTaHHOM MHTErPaIbHOI OLE@HKM YPOBHS 1MGbPOBMU3ALIMM IIPOPAHKMPOBAHBI ¥ CTPYIIIIMPOBAHbI 10
KaacrepaMm (1IeCTh YPOBHE#) BbICIIMe yueGHbIe 3aBeqeHus: HoBocubupckoit obnactu. HayuHas Ho8u3-
Ha. VlccnenoBaHue BHOCUT BKJIA[, B pa3paboTKy HaAyYHO-O060CHOBAHHOTO IOIX0JA K OIIeHKe COCTOSTHMS
1MbpoBM3aLY BY30B [IJIs1 CPaBHMUTEILHOTO aHA/IM3a Ha OCHOBE IMyoiMuHoi nHdopmMatmi. [loyyeHHbIe
JAHHbIE TTOATBEPANIN HeOOX0AMMOCTb JabHeIero nudpoBoro passBuTus 4jist GopMUpPOBaHMS TIOTHO-
LeHHOTo podust HUPPOBOro yHUBepeuTeTa. [Ipakmuueckas 3Ha4uUMoCmy pPe3yabTaTOB 3aK/II0UAETCs B
BO3MOKHOCTM MCITOJIb30BaHMs pa3pabOTaHHOM METOAMKM PasHbIMM IPYIIIIaMM CTEIKXOJIIEepOB (a6UTY-
pUeHTaMu, CTyIeHTaMM, PYKOBOJICTBOM BY30B, OpraHaMu BJIACTM) IJIs1 OLIEHKY COCTOSTHUST 1M poBM3a-
LMY By3a ¥ IPUHSATUS PA3INYHbIX PElIeHNii, B TOM YJC/Ie YIIPaBIeHYeCKMX.

Kniouessie cnoea: nydposusaiys Bysa, 00pasoBaHine, CpaBHUTENIbHAST OlleHKa, PeATHUHT, KilacTep, MH-
(bopMalLMOHHbIE TEXHOIOT MU

Bnazodaprocmu. ABTOPBI BBIPaKAIOT ITy6OKYIO TPM3HATEIbHOCTh aHOHMMHBIM PelleH3eHTaM U COTPYZ-
HMKaM peflakLuy XypHaia «O6pa3oBaHue U HayKa» 3a BbICKa3aHHbIE LIeHHbIE 3aMeyaHMsl, I03BOJIVB-

111e TTOBBICUTh KaUeCTBO HACTOSIIIEel CTaThU.

Jna yumupoeanus: Axcenosa H.U., Ycauesa O.B., YepusikoB M.K. PeifTMHTOBasT O1[eHKa COCTOSTHUS 1IM-
poBusanyy By30B. O6pasosarue u Hayka. 2024;26(7):88-115. doi:10.17853/1994-5639-2024-7-88-115
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Abstract. Introduction. Today, there is no unified approach to understanding the main areas of digital-
isation in education, its types, and elements. It is relevant to explore approaches to assess the state of
digitalisation, reducing the subjectivity of assessments, and relying on objective data. Aim. The present
research aimed to systematise and expand the areas subject to digitalisation in universities and to de-
scribe an algorithm for assessing the level of digitalisation using public information posted on univer-
sity websites. Methodology and research methods. The main research methods involved morphological
analysis, index, and matrix and score-rating methods. On the basis of the morphological matrix, the
rating of a higher education institution was formed as an integral assessment, taking into account the
weight values of its spheres. Results. The results of the research include the developed methodology for
scoring and rating the assessment of the state of digitalisation in higher education institutions. This
methodology encompasses four spheres of digitalisation: management and information security, organ-
isation of the educational process, organisation of extracurricular activities, and profiling. Within these
spheres, various types of digitalisation are identified, and elements are defined for each type. Higher
education institutions in the Novosibirsk Region are ranked and grouped into clusters (six levels) based
on the calculated integral assessment of their digitalisation level. Scientific novelty. The current research
contributes to the development of a scientifically based approach to assessing the state of digitalisation
in higher education institutions for comparative analysis using public information. The data obtained
confirmed the necessity for further digital development to establish a comprehensive profile of a digital
university. Practical significance. The practical significance of the results lies in the possibility of different
groups of stakeholders (applicants, students, university management, and authorities) using the devel-
oped methodology to assess the state of university digitalisation and make various decisions, including
managerial decisions.

Keywords: digitalisation of universities, education, comparative assessment, rating, cluster, software and
computing
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Abstracto. Introduccion. En la actualidad, no hay un enfoque unificado que permita comprender las prin-
cipales esferas de digitalizacion de la educacion, asi como sus tipos y elementos. Es preciso buscar en-
foques a fin de evaluar el estado de la digitalizaciéon que nivelen la subjetividad de la valoracién y se
basen en datos objetivos. Objetivo. Los objetivos del articulo son: a) sistematizacion y ampliacién de
areas sujetas a digitalizacién en las universidades; b) descripcion del algoritmo para valorar el nivel de
digitalizacion utilizando informacién publica publicada en los sitios web de las universidades. Metodo-
logia, métodos y procesos de investigacion. Los principales métodos de investigacion tenidos en cuenta
para el analisis fueron: el morfolégico, el indice, la matriz y los métodos de puntuacién. A partir de la
matriz morfoldgica compilada se estimé una valoracion universitaria: una valoracion integral teniendo
en cuenta los valores de mayor significancia de sus areas. Resultados. Se ha desarrollado una metodologia
para valorar y evaluar el estado de la digitalizacion de las universidades, que incluye cuatro areas: gestion
y seguridad de la informacion, organizacion del proceso educativo, organizaciéon de procesos extracu-
rriculares y elaboracion de perfiles. Dentro de los ambitos se identifican los tipos de digitalizacion y se
definen los elementos para cada tipo. Segun la valoracion integral calculada del nivel de digitalizacion,
las instituciones de educacién superior de la regién de Novosibirsk se clasifican y agrupan en grupos
(seis niveles). Novedad cientifica. El estudio contribuye al desarrollo de un enfoque cientifico orientado a
evaluar el estado de la digitalizacion de las universidades, cuyo propdsito es analizar comparativamen-
te basandose en la informacién publica existente. Los datos obtenidos confirmaron la necesidad de un
mayor desarrollo digital para formar un perfil completo de la universidad digital. Significado prdctico. La
importancia practica de los resultados radica en la posibilidad de utilizar la metodologia desarrollada
por grupos diferentes de las partes interesadas (aspirantes a ingreso, estudiantes, direccién universitaria,
autoridades) con el fin de valorar el estado de digitalizacion de la universidad y tomar diversas decisiones,
incluidas las de gestion.

Palabras claves: digitalizacion universitaria, educacion, evaluaciéon comparada, valoracion, cluster, tec-
nologias de la informacién
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BBepeHue

Ponb undposusauuyu B 06pa3oBaHMy Ha CETOHSIIHMIA TeHb SIBISIETCST OGHOM
M3 KJIIOUEeBBIX. DTO OTMeEUaloT, Kak OTeYeCTBEHHbIe, TaK U 3apyOeskHble yueHbIe.
VpoBeHb 1MdpoBMU3aIMM BBICIINX YUeOHBIX 3aBefeHMit IpemornpenenseT 1udpo-
BO€ pa3BUTHeE CTPaHbI, YTO 0OYCIABIMBAET HEOOXOAMMOCTD ITPOBeIeHMsT CPaBHU-
TeTbHOI OIL[eHKM pe3yIbTaToB hopMupoBaHus HMbPOBOIt 06pa3oBaTenbHOI CpeIbl
B BBICHIMX yUeOHBIX 3aBefeHMsIX. Heo6XoamMMoCTh Takoit OlleHKM 06yC/IoBIeHa He-
CKOJIBKMMM HpuuYMHaMu. Bo-niepBbIx, TpeboBaHMs 1M poBMU3aINM, CO3maHme Iud-
POBOTO ABOIHMKA IJIs1 KaXXA0T0 YHUBEPCUTETA 3aKpeIieHa Ha roCygapCTBEHHOM
YPOBHE B BUJ€ HallMOHAJIbHBIX ITPOEKTOB U MOAUTUK. BO-BTOPBIX, MaHaeMMsl, Ha-
yapirasics B 2019 romy, mpuBesia K akTuBHOMY pasBuTuio EdTech mytem maccoBoro
repexo/ia By30B B OHJIaiH hopmMaT 06ydeHMsI 1 BbISIBUIIA CITOCOOHOCTD BY30B K aiar-
TalMy B HOBOM 1M(poBoIt o6pasoBaTenbHO cpene. J. M. Sancho-Gil u R. Selwyn
C KOJUIeTaMy ITIOJIaraioT, UTO I[M(POBbIe TEXHOJIOTUYM O0YYeHMs BBICTYTIAIOT Cpef-
CTBOM Y/IyUllleHMsI Kak TOCTyIa K 06pa30BaHMIo, TaK U Pe3yabTaTOB O0yUeH s, SB-
JISICh CBOe0bpasHbIM ABUraTeneM obpasoBanus [1, 2]. B-TpeTbux, He06X0AMMOCTh
KOHKYPUPOBATh HE TOJIbKO CpeJy OTeYeCTBEHHBIX BY30B, HO M B MEXIyHAPOLHOI
06pa3oBaTebHON cpefie 3a aOUTypUeHTa CTUMYIMPYET BY3bl aKTMBHO BHEAPSTH
uudpoBu3aIMio B 06pa3oBaTe/bHblii mpoliecc. O He06X0IMMOCTH TIOATOTOBKU B CH-
cTeMe BBICIIET0 00pa30BaHMsI KOMIIETEHTHBIX CIIEIMaIMUCTOB CIIOCOOHBIX He TOTb-
KO 3(h(eKTUBHO UCTIONHATH CBOM MpodeccroHaIbHble 005S13aHHOCTHM, BIaAEIOMINX
IMGPOBBIMU TEXHONOTUSIMM, HO ¥ TOTOBBIX ITPOAYKTUBHO OCYIIECTBISITh COLAb-
Hble pyHKuMM cuntaet A. JI. ConmaTueHKO [3], Mcciemyst akCUONIOTMUecKie aceKTh
CTAHOBJIEHMSI COLIVATBLHOM 3PeNOCTU CTYNEeHTOB B KOHTeKCTe IU(POBU3AIUN TeX-
HMYECKOTO By3a. MeTOIMKY OIeHKM YPOBHS CHOPMMUPOBAHHOCTY TMOKMX KOMIIEe-
TEHIMI1 CTYAEHTOB By30B B yCIOBUSIX LMbpoBu3auuy mpeasaraet JI. 1. MupoHoBa
[4]. BaxkHOCTD OBaieHMs MDPOBBIMY KOMITETEHI[MSIMM OTIpeieieHa 1 Ha Tocyaap-
cTBeHHOM ypoBHe. Tak, demepanbHblii TpoekT «IIndpoBast o6pasoBaTenbHas cpe-
Iar»!, Kak oKuaaeTcs, JO/DKeH 00eCcreunTh peann3alnio mpoiecca nudpoBusannm
BCeli CUCTeMbI OTeueCTBeHHOTO 0obpasoBanusi. B «CrpaTteruu undposoit Tpanchop-
MalMu OTpacau HaAyKM U BbICIIEro ob6pa3oBaHus» (ganee CTpaTerus) onpeneaeHbl
OCHOBHbIE ITyTU TOCTYDKEHUS « 1M POBOIL 3peIOCTM» OTPACTU HAYKM U BBICIIETO 00-
paszoBaHus B Poccun. B kauecTBe KOHIIENITYaJbHOTO HalpaBieHus mpoliecca ud-
poBusauuy B CTpaTernu ykasaHo «uudbpoBoe eqMHCTBO 00pa30BaHMsI Y HAYKU IJ1sT
repexona K DDM (Data driven management - yripaBjieHe, OCHOBAHHOE Ha JaHHBIX)
B cepe BoIcIIero o6pasoBaHus 1 HayKm»2. OmMHOI 13 3a/1a4, 0003HaUeHHbIX B CTpa-
Teruu, SIBJsieTcs: pa3paboTka rnacrnopTa umdpoBoit 3pesocTy 06pa3oBaTenbHO Op-
raHusaium Beiciero obpasoBanust (OOBO). Takke Bbiciiee 00pa3oBaHME MMEET
IOTIOTHUTENbHYI0 BO3MOXKHOCTD Pa3BUTHS U(DPOBOrO MHCTPYMEHTaPHUSI, YIaCTBYSI
B rocymapcTBeHHOI mporpamme «IIpmopurer 2030», B KOTOPOI IMbpoBU3aAIIUA
yIeJleHO AO0BOJIbHO MPUCTaTbHOE BHMMAaHMeE.

1 Pexxum mocryna: https://edu.gov.ru/national-project/projects/cos/
2 Pesxum gocryma: https://minobrnauki.gov.ru/upload/iblock/e16/dv6edzmrOog5dm57dtmOwyllr6uwtujw.pdf
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Takum 06pa3om, Ha TOCYJAPCTBEHHOM YPOBHE CO34aHbI HEOOXOAMMbIE TTIpe[i-
MochUTKM Iy poBusanuy oopasoBanus. [IpoekT «1InbpoBoii YHUBEPCUTET», SIBJISI-
olIMiics yacTbio CTpaTeruu, CBoeit 1e/ibio MMeeT MOBbIIIeHe YPOBHS M(poBu3a-
numu OOBO.

J. M. Sancho-Gil ¢ coaBTopamu, E. B. IlnoTHukosa 1 M. O. EppemoBa oueHu-
BaIOT YPOBEHbD 1M (P POBU3AIMYM TTPEUMYIIIECTBEHHO Uepe3 nHaekcsl [1, 5]. E. B. Bpo-
IOBCKasl C COABTOpaMM [JIsSi pacueTa YpOBHS LMGPOBMU3ALNMY BY30B IIPeNIaraioT
MPUMEHUTbh METOJ, CBOJHbIX ITOKa3aTeseii, YTO MO3BOIUT OLIEHUTh OOBEKTHI, CY-
[IeCTBEHHO pasjnyalolyecs o napaMerpam [6]. A [ CpaBHUTENBHOrO aHa/lIn3a
JI. I. MupoHoBa, B. B.I'mymenko, A. B. Kanuios u E. U. KonecHukoBa NpuMeHSIIOT
MeTOZbI peiiTuHroBanus (4, 7, 8].

OueBUAHO, UTO OIleHKA YPOBHS 1[G POBU3AIMM 060pa3oBaTeIbHbIX OpraHK3a-
LM TaKKe Mopa3yMeBaeT UCII0Ib30BaHNe MHAEKCHOIO ITOAX0/a, Ha UTO YKa3bIBa-
10T B. C. Kanes u B. M. CaBBMHOB c Kosieramu [9, 10].

A. T. l3otoBa u E. C. TaBpM/IIOK yCTaHOBU/IM MPSIMYI0 B3aMMOCBSI3b MEXKAY
ypoBHeM IMdpoBMU3auy 06pa3oBaTEIbHOTO YUPEKIEHNSI M €r0 MEeCTOM B MeXK-
IYHAPOMHBIX ¥ OTEUECTBEHHBIX peiiTuHrax. [IpeacTaBaeHHast 3aBUCUMOCTb O6a3u-
pyeTcss Ha KOHKYPEHTHBIX MPerMYyIIecTBaxX By3a M XapaKTepu3yeT KOMILJIEKCHYIO
OIIeHKY yHUBepcuTeTa. Tak, aBTOPHI OTMEUaIoT, UTO «ypPOBEeHb LIMGPOBU3ALINY BY3a
HEITOCPEACTBEHHO BJIMSIET HA €ro KOHKYPEHTOCITOCOGHOCTh B COBPEMEHHBIX YCIIO-
BUSIX Ha PbIHKe 06pa3oBaTeNlbHbIX yoryr» [11].

Ilesb JaHHOTO MCC/IeAOBAHMS COCTOUT B pa3paboTKe METOAMKM KOMIUIEKCHO
OIIeHKM YPOBHS IIM(poBMU3aINYM By30B, 0a3UpPYyIOIIeiics Ha 06 beKTYBHBIX TaHHBIX.

OCHOBHBI€ KCCIe0BaTelbCKNMe BOITPOCHI:

* BBISIBJIEHNE HAITpaBJIeHMi1 (06acTeit) nubpoBU3aluy B By3e, X paHXMPOBa-
HMe T10 IPUOPUTETHOCTU C TOUKU 3peHMs By3a;

e ornpenieneHe GakTOpPOB (31eMeHTOB) IMPOBMU3aALIUY BY3a;

 pa3paboTKa aJIrOPUTMa OLIEHKM COCTOSTHUS LI POBU3AIIMK By3a.

TMmoTe3a: MbI IoJlaraeM BO3MOXKHBIM OIIEHMBATh YPOBEHb LMGPOBU3ALINNA
BY30B Ha OCHOBE OTKPBITOTO AOCTYIA K MHPOpMAIMM O AesITeTbHOCTI YHUBEPCU-
TETOB.

OrpaHuyeHusI: JJIs1 IPOBEIEHMST OLIEHKM YPOBHS IMGbpPOBU3AINM BY30B UC-
Tob3yeTcss MHbOPMAaIMs, HaXOAsIIasiCsI B OTKPBITOM JIOCTyTe Ha OpUIIMaTbHBIX
caiiTax By30B. [Ipu gomyuieHnn Haauums GpakTopos 1ubpoBMU3aIm, He OTpaskeH-
HbIX B OTKPBITBIX MCTOYHMKAX MHGPOPMAINM, BO3MOXKHbBI VICKAaKeHUs PeaaTbHOTO
ypoBHS IMdpOBM3aIUM By3a. B TO ke BpeMs ucciieqoBaHue CII0COOCTBYET Pa3Bu-
TUIO TIOXOMA K OlleHKe YPOBHS MMPOBMU3aLUYM BY3a, HUBEIUPYIOIIETO CYObeKTI-
BM3M OLIeHMBaHMSI, HeM30eKHO BO3HMKAIOIIETO B X0O/ie 9KCIIePTHOI OIIeHKMU.
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O630p nuTepaTypbl

[Tporteccs! udpoBU3aALMUY CTPEMUTETBHO ITPOHUKIIN BO BCe cdepbl U HAIIpaB-
JIeHUSI IesiTeIbHOCTHM, BK/IOUasi oOpa3oBaHue, a TOSIBJIeHe HOBOI KOPOHOBUPYC-
Hoi MHpekuy COVID-19 ToabKko 3TOMY CIOCOOCTBOBaIO. HecMOTPSI Ha BBICOKYIO
CKOPOCTbH U INTyOMHY PacIpoCTpaHEeHUsI, TEPMUH «IMPPOBU3ALINSI» 10 CUX TIOP OfI-
HO3HAYHO He OIpe/elieH.

JI. H. TanuoBa ¢ coaBTOpaMy CIIpaBeIjiMBO OTMEYAIOT, UTO TEPMUH «IIUDPO-
BU3alMsI» B HAy4HOIi IUTepaType J1bO MMeeT IMPOKOe OolpeneneHue, mmbo, Ha-
060pOT, OrpaHMYMBaeTCsl HayyHOIt cdepoit aBTopoB [12]. B. Y. Bunenko ¢ xosmie-
ramm paccMaTpuBalOT UMGPOBMU3ALIMIO B IMIMPOKOM CMBbICIE KaK CIIOCO6 mepemaun
mHbopmaiuu (repexo, ¢ aHanIoroBoit hGopmel Ha 1M POBYI0) [13]. B y3KOoM cmbIcTe
uudpPoBU3AIMI0 PACCMATPUBAIOT U KaK TpaHCHOPMAIIMIO COLMATbHBIX OTHOILIEHMI
(A.A.Knumos, E. 10. 3apeuknuH, B. I1. KynnpusiHoBckuit [ 14]), «anrpeiis» yeioBeuyecko-
ro norenuyana (H. B. Kporotosa [15]), HOBYIO colIMaIbHYI0 CUTYAIMIO «IIM(DPOBOTO
paspsiBa» (P. M. Cadyanos, M. 10. Jlexmyc, E. A. Konranos [16]) ¢ ucmonb3oBaHu-
eM 1MGPOBIX TEXHOIOTHIA, ¥ KaK ITpoiiecc paboTel B IMdPOBOIt 06pa3oBaTenbHOM
cpene (M. E. Baitngopd-CricoeBa 1 M. JI. Cy6oueBa [17]), u Kak ITOCTpOeHMEe U UC-
Moyib30BaHue UMGPOBbIX MHGOPMALMOHHBIX CUCTEM Ha OCHOBE MCKYCCTBEHHOTO
MHTEJUIEKTA JJ1s1 YITpaBaeHus 06pa3oBaTebHbIMK TpaekTopusvu (T. B. Hukynuna,
E.B. Crapuuenxo [18]).

Msi cornacusl ¢ B. 1. Babunuessim u 5. V. CepkuHOI B TOM, UTO OUCKYCCUS O
comepsKaHMM TTOHSATHST «IMMPOBU3AIMSI» MOXKET ObITh OECKOHEUHO U becriepcriek-
TUBHOI, €CJTY ee YIYACTHUKM He TOTOBOPSITCS O MpaBuiax, KOTOpble He06X0aMMO CO-
6/TI01aTh B X0/l UX OTIpee/IeHNsI U MCTIOb30BaHMs, B YaCTHOCTH, TpeboBaumit op-
MaJIbHOM JIOTMKM (OHM 0O0SI3aTeNIbHbBI), U HEOOXOAMMOCTU YUUTHIBATDH CITEIUPUKY
00BbeKTa, M 00N COLMOKYIBTYPHBIN M KOTHUTUBHBI KOHTEKCT ero aHaau3a [19].

JI. H. JannioBa c KoJijleraMi yKa3bIBaloT Ha TO, UTO K OTIpeiesieHUI0 I PoBU-
3alyy B 06pa3oBaHMM TIPUMEHSIETCS IBa MMOAX0AA: 1) TEXHONOTMYECKON MHTerpa-
uun; 2) 1nudpoBoii rpaMOTHOCTU. B KOHTEKCTe IepBoro rnoaxona uudbpoBu3aims
paccMaTpuBaeTcs KaKk CIocob onTuMmu3aiym 06pa3oBaTenbHOl OesITeTbHOCTY T0-
cpencTBOM LMGPOBLIX TeXHOMOTMII. BTopoit mogxon paccmarpuBaeT 1udpoBusa-
M0 TIPUMEHUTEeTbHO K COlepyKaHMIO U 1esiM 00pa3oBaHus, T. €. GOpMUpPOBaHME
COOTBETCTBYIOIMX LIMGPOBBIX KOMITETEHIUIT Y obyuarommxcs [12].

[Tonaraem, 4yTO B HacCTOsIIee BpeMsI MOKHO TOBOPUTh O CMHTe3€e IBYX Ha3BaH-
HBIX TIOAXOIOB, UYTO MTO3BOJIUT AOCTMUYD CMHepreTnueckoro 3ddekra. Kak mpencras-
JIIeTCSI, TEXHOJIOTMYUeCKasl MHTeTpalysi HeBO3MOKHa 6e3 COOTBETCTBYIOIIEro YPOB-
HS 1MGbPOBOI rPaMOTHOCTH (MG POBBIX KOMITETEHI[MIA).

Crparerus uudpoBoit TpaHchopmaluy oTpaciu HayKu U BbICIIEro obpasosa-
HUS TIpefIonaraeT u@poBU3aIMio KaXkI0ro By3a B COOTBETCTBUM C MOJENbIO Ind-
POBOrO YHMBEPCUTETA. B HAyYHOI TMTepaType OTCYTCTBYET e/ HOe MPeiCTaBIeHN e
MOHATUS 1M poBU3aIUS By3a.

Tak, B BbIllIeHA3BaHHOM ITpoeKkTe IM(PPOBOIi YHUBEPCUTET PacCMaTPUBALTCS,
KaK co3/aHue U pasBuTHe 1M(PPOBBIX CEPBUCOB B chepe HAYKU U BbICIIero obpa-
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30BaHMsI, OXBATHIBAIOIIMX BCE BUIbI OM3HEC-TIPOI[eCCOB 00pa30BaTeIbHbIX OPTaHM-
3alMit BeICIIEro o6pa3oBaHmsl, HAIIpaBAeHHbIX Ha YIOBJIEeTBOPeHNe TTOTPeOHOCTe
BCeX YUaCTHUKOB 06pa30BaTeIbHOTO Mpoliecca.

B pa6ore U. H. TonbinrkoBoii [20] mpeniaraetcst onpeneneHne mOHITHS -
poBu3anuu By3a, chopmynupoBanHoe 1. H. BepceHeBbIM: «CKBO3HAasI aBTOMAaTHU3a-
IIMsI BCEX OCHOBHBIX OM3HEC-ITPOIECCOB U CIY3KO YHUBEPCUTETA U TIEPeOpUeHTAII NS
JIesaTeIbHOCTY KJIIOUEBBIX CTPYKTYPHBIX TOApa3ziesieHuii Ha COBMEeCTHYI0 paboTy B
eoVHOM aBTOMAaTU3UPOBAHHOM (I[M(PPOBOM) ITPOCTPAHCTBE» TOMOTHUTH «TIOTHBIM
PEVHXUHUPUHTOM BCEX GM3HEC-TIPOIECCOB HA OCHOBE BHEPEHMUS COBPEMEHHBIX
TexHOMIOrnii mudposusanmu». OqHAKO aHAIN3 HAyUHO JIUTepaTyphl MOKa3asl, uTo
He BCe aBTOPBI OMPENE/ISIOT BbIIIeHA3BAHHOE MOHSTHE, TOBOPST 0 IMGPOBU3ALINN
BY30B, UTO CBUJIETEIbCTBYET 00 OTCYTCTBMM €r0 ChOPMUPOBAHHOCTM.

Borpocs! nnbpoBu3anuy 06pa3soBaHms UCCIEIYIOTCS YUeHbIMIU B HECKOTbKIUX
TIJIOCKOCTSIX: C TIO3UIMM TOTOBHOCTU BY30B, IOTEHI[MAIA 00YUYaIOMIUXCSl, TOCyoap-
CTBEHHOJI O EePKKM, C TO3MLMHM BbISIBIEHMS TOYEK POCTa IJIS1 CUCTEMBI BBICIIETO
06pa3oBaHMsI.

Tax, S. L. Suvorova ¢ coaBToOpamMu UCC/ieloBaJIM MOMMUKYIBTYPHYIO CpPeLly By3a B
TpexX cerMeHTaX: COOCTBEHHO IM(POBMU3AIMS TTONMUKYIBTYPHOV Cpenbl, IIM(GPOBU-
3a1ust 06pa30BaTeNbHO AeSITeTbHOCTY U MG POBU3ALMS MYIbTUKYIBTYPHO Cpe-
Ibl [21]. B xauecTBe LesM aBTOPbI yKa3aiu He0OX0AMMOCTh oucka 3(heKTUBHbBIX
CTpaTeruii pa3BUTUSI MYJIbTUKYIbTYPHO CpeJibl By3a, OAHOI 13 KOTOPBIX BbICTYIIA-
et undpoBuU3aLMs.

V. D. Perevalov, A. N. Novgorodtseva u ap. [22] olleHMIM TOTOBHOCTh OTeYe-
CTBEHHBIX BY30B K IIpolieccaM IubpoBu3anuy Ha IIpuUMepe BY30B YPasbCKOTO
demepanbHOrO OKpyra. [IpmyeM B KauecTBe CyObEKTa MCCIEIOBAHMS BbICTYIIMIN
CTY[IeHTbI, KOTOPbIE MIPOIeMOHCTPUPOBAIM BbICOKYIO TOTOBHOCTb 00yUaThCs B IIUd-
POBOI1 06pa3oBaTeIbHOI cpefie.

T. T. Kaverzneva ¢ coaBTopami [23] yCTaHOBWINM HECOOTBETCTBYE MEXAY YPOB-
HeM T'OTOBHOCTH CTYI€HTOB U UX BOCIIPUSITEM TEXHUYECKOI OCHAIleHHOCTY By30B
U CTeIIeHbIO FTOTOBHOCTY MIperofaBaTesieii paboTaTh B [ POBOit 06pa3oBaTeIbHO
cpegne.

OTmeuaeTcs HEOOXOAMMOCTh Pa3BUTUSI TEXHUUECKOM MHOPACTPYKTYPhI U Ka-
JIpOBOro MoTeHLMana By30B. Tak, A. H. [IpuBanoB ¢ coaBTOpamu MOAYEPKUBAIOT
HeO0OXOIMMOCTh CO3/aHusi 6e30TacHol MHGOPMAIVIOHHO-06pa30BaTeNbHO Ccpe-
IIbI By3a, B KOTOPOJ MpeAyCMOTpeHa HaZeXKHas 3aIuTa ee MHQPACTPYKTYPhI, TIep-
COHAJIbHBIX ¥ YHUKAJIbHbBIX JAHHBIX BCEX YUACTHMKOB M BUPTYaJTbHOIO MPOCTPaH-
CTBa UX y4ebHOro B3aumomeiicTBus [24]. IHTepecHO mccienoBaHme, IpoBeIeHHOe
A.B.Jleiida u E. B. I1aB/10BOI1, B KOTOPOM aKLeHT cIelaH Ha IM(DPOBOM MHCTPYMEH-
Tapuu, a B KauecTBe CyObeKTa Uu(poBoi TpaHCchHOPMAIMK BHICTYIIWII MTPEIo/aBa-
TeJib. ABTOPBI OTMEYAIOT, YTO «...OOHON U3 BaXXHEMIINX COCTABJSIONMX Mpoiecca
b poBu3auy 06pa3oBaHMs SIBJISIETCS CO3aHNe ¥ BHeAPEeHMe 3JIeKTPOHHOM MH-
dbopMmanoHHO-06pazoBaTenbHOI cpenbl (DVIOC) u uccIenyoT rTOTOBHOCTD ITPEIo-
JlaBaTesieil K BXOXKIEHMIO B 3Ty cpefly». B KauecTBe mapameTpOB OLleHKM TOTOBHOCTH
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OHU BBIJIEJISIIOT: «00pa3 Mypa cyobeKTa 00pa30BaTeIbHOrO Ipollecca, XapakTepu-
CTUKM OTIbITA MTPOdeCcCMOHATbHOM AesITeTbHOCTY U X OTPasKeHUS B CO3HAHUM TIpe-
rofaBaTe’si, MOTUBALIMIO U Ip.» [25, ¢. 112].

F. M. Al-Madani, Ha060pOT, aKIeHT CAela He Ha MperoaaBaressix, a Ha CTy-
meHtax. OH yKa3bIBaeT HAa HU3KYIO CTEIeHb YIOBJIETBOPEHHOCTU OOJBIIMHCTBA
cTyaeHTOB CeBepHOr0 MOrpaHMYHOro yHuBepcurtera (Apap, CaymoBcKast ApaBus)
rpefJjiaraeMbIM 3JIeKTPOHHBIM 00pa30BaTe/NbHBIM KOHTEHTOM. [Ipy 3TOM oTMeYa-
eTCsI MOTPeOHOCTD CTYAEHTOB B IOCTYITHOI KaueCTBEHHOI Ol POBaHHO yueOHO
nHdopmanuu, a Takke 6osee BbICOKOI MHDOPMAIMOHHOI KOMITETEHTHOCTU [26].
O npobnemax BHeApeHMs IMdPOBU3AIMU 06pA30BATEIBHOTO MTPOIIECca B PEruo-
HaJIbHBIX By3ax roBoput S. . CepkuHa, BbIIe/sISI B KAUECTBE KTIOUEBOIi MTPo6IeMbl
«...HEOTHO3HAYHOCTH OIpeeNeHNs] COOTBETCTBUS aKTyaJbHbIX 00pa30BaTeTbHbIX
(opMarToB, METOAOB U MPAKTUK 3aIIpocaM M 0COOEHHOCTSIM HOBOTO TTOKOJIEHUSI».
Ona yKka3bIBaeT Ha HaauMuue pucka nudpoBusanum 06pa3oBaTeabHO Cpelbl By3a,
BO3HMKAIOIIETO BCJIEICTBIE COOCTBEHHO (DYHKI[MOHMPOBAHMS 3TOi cpefpr [27]. Vc-
CJlemoBaHMs, BBITIOTHEHHbBIE HA MaTepuaiax TexHuueckux By3oB [I. B. BabaeBbIM ¢
KOJIJIETaMM, PACKPBIBAIOT BOTIPOCHI IIM(DpOBMU3aIMM KaK 00yUeHUs OYIyIINX UHKe-
HepoB [28], Tak U CIeUMATNCTOB Pa3INIHbIX obacTteii [29]. BaXKHO OTMETUTBh, UTO
60/IBIIMHCTBO UCCIeOBaHN POKYCHPYeTCs Ha OlleHKe TOTOBHOCTHM By3a K IpoIiec-
cy uudbpoBM3aLUY C TO3UIUM PA3HBIX CYObEKTOB.

Ha Hai B3misi, MMeHHO HUGPOBMU3aLMSI IUKTYeT 6BICTPYIO CMEHY 1iefieit 1 3a-
Jlau ¥ yMeHMe UX peliaTh. [[03TOMY MbI TT0JIaTaeM, UTO HYKHbBI MCC/IeJOBaHUS He
CTOJTBKO OI€HKM TOTOBHOCTHM K MG POBU3AIMA (B CUITY TOTO, YTO STOT IIPOILIECC y3Ke
MIEeT HECKOJIBKO JIET), & MUMEHHO Pe3y/IbTaTOB U MOCAeACTBUI 3TOV IIM(PPOBU3AIINIA.

Db deKTMBHOCTh yIIpaBlieHMs MpoieccaMyu IuGpoBMU3aluy By30B Tpebyer
IIPMMEHEHMS METOLOB KOJIMUECTBEHHON OLleHKM ee TeKyllero yposHs. E. B. ITnoT-
HuKkoBa 1 M. O. EdpemoBa 11 O1leHKM YPOBHS LIM(DPOBU3ALM BY30B OIPeIeININ
YHUBepCUTEThI-yuacTHUKM [Iporpammbl «5-100-2020» Kak Hamboee mMepCrekTUB-
HbIX IIPETEHI€HTOB /1T BHIXO/IA Ha BHEIIHUI PHIHOK 06pa3oBaTelbHbIX YCOIYT [5]. B
pe3y/bTaTe MPOBEIEHHOTO aHaIM3a ObLIM BBISIBIEHBI CUIbHbIE CTOPOHBI YHUBEDP-
CUTETOB-TUIEPOB (HATMUME CUCTEMBI TOTIOTHUTEIHHOTO 06pa30BaHMsI BO BCEX UC-
cylemyeMbIX By3ax, 00s13aTe/bHbIX MHGOPMAIMOHHBIX CePBUCOB, IIAT(HOPMeEHHBIX
KYPCOB U pSII APYTUX) U OIpeaesieHbl BO3MOKHbIE TOUKM POCTA POCCUICKUX YHU-
BEPCUTETOB B YCIOBUSIX 1M POBU3AINAMN.

M. O. EbpemoBa u E. B. KoposeBa 0TMeYaIoOT, UTO MEXaHU3MbI OLIEHKM YPOBHSI
b poBU3aANNY CYyObEKTUBHBI, TTOCKOJIBKY ITPECTaBIEHbI, TPEUMYIIEeCTBEHHO, MH-
JlekcaMy, OCHOBaHHBIMM Ha 5KCIePTHBIX olleHKax [30]. UHTerpanbHblli oKasaTesnb
OCHOBaH Ha COBOKYITHOCTY YHMUKaJIbHbBIX YACTHBIX [IOKa3aTesel, UCCIenyoIlnX pas-
BUTHKeE 1IM(PPOBOIL SKOHOMUKY B MUpE B TpeX BeKTOpax. BaxkHO, UTO JaHHbIE OIeHKU
160 BOOOIIE He 3aTparMBaioT o6pa3oBaTelbHYI0 cepy, 1160 pacKpbIBAIOT TOIBKO
TEXHUYECKMII ee acIeKT, YTO He COOTBETCTBYeT TpeGoBaHus mpoekTa «Lndposoit
yHuBepcuret». M. O. EppeMoBa yKkas3bIBaeT Ha HEOOXOAMMOCTD Pa3pabOTKM METO-
IOJIOTMY KOMILJIEKCHOM OIeHKM YPOBHS 1IMGPOBU3AIUM POCCUIICKUX YHUBEPCUTE-
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TOB. B OCHOBe OIIeHKM [IOJIKHBI OBITh BbIZeNeHbl (PAKTOPHI, IIPSIMO BO3[IEICTBYIO-
mye Ha o6pasoBaHue. OGbEKTUBHOCTD OIIEHMBAHUS JOCTUTAETCS UCIIONIb30BaHMEM
obULIMaNTbHBIX CTATUCTUUECKUX TAHHBIX. ABTOPCKAs METOAMKA OlleHMBaeT ypOBeHb
uudpoBu3aLMK By30B UYepe3 MHTeTpaabHbIl oka3aTenb [31].

O Heo6xX0AVMOCTY pa3paboTKy peiiTuHra 1 poBuU3aIyu 06pa3oBaHus B By3e
roBoput u B. B. IylieHKO, pacCMaTpuBasi pEMTUHT KaK KOCBEHHYI0 XapaKTepUCTU-
Ky KauecTBa o6pa3oBaTelbHbIX YCIYT. [Ipenyiarast Habop mokasatesieii Ijisi COCTaB-
JIEHVSI PEIITUHTA, OH YKa3bIBaeT Ha TOT (aKT, YTO YacCTh IoKkasaTeseit 6yayT hopmu-
pOBaTbCS IKCIIEPTHBIM ITyTeM [7].

Cornamasics c MmHeHreM M. O. EdpemoBoii [30], Mbl 11os1araeM, YTO B TAKOM CJ1y-
yae GymeT IPUCYTCTBOBATb CYObEKTMBHOE OlIEHMBAaHME SKCIIEPTA, UTO MOYKET CKa-
3aThCsT HA KavecTBe peiiTuHra. CO6CTBEHHO, TIOMBITKY OLIEHUTb YPOBEHD 1M POBU-
3a1uy 06pa3oBaHMs ITyTeM aHKeTHMPOBAHMSI C MCIIOIb30BaHMeM IIKabl Jlajikepra,
cnenanu N. Ronzhina c¢ coaBropamu [32]. OHM uMccnenoBaaM BaskHeHIIe KOMITO-
HEeHTbI UMGPOBU3ALNYN U YCTAHOBWIN HU3KMII YPOBEHDb MTPOHUKHOBEHUST HUpPO-
BbIX TEXHOJIOTUIT B 06pa3oBaHye, HO TIPU 3TOM BKJIa[ IMGPOBU3ANUY B yCIeBae-
MOCTb OIleHeH MMM Bblllie cpefHero. VcciemoBaHye MPOBOAMUIOCH, KAK CO CTOPOHBI
npenofiaBatesiei, Tak ¥ CO CTOPOHBI CTYOeHTOB. U ec/iu B OTHOIIEHUM TTE€PBbIX ABYX
MHIMKATOPOB HAOGIIONAIOCh eIHOOOpa3ye B OIeHKAax, TO POJib IIperoiaBaTens B
uudpoBoii cpene, yIOOCTBO camMoil Cpeibl U ee BAMSHUS Ha MOTUBAIMIO 06yJaio-
MIVXCST STUMU IBYMSI TpymiaMu 6bIIO OIIeHEHO MO—pas3HoMy. Kak ciieficTBue, aBTo-
pbI [IenaloT BbIBOM, O HAJIMYUU TOJNOXUTENIbHON TUHAMMUKYU B AajbHENIIeM pa3Bu-
TUY IUGPOBU3ALINY BY30B.

CylecTBeHHBIN BKIa, B MCcclieJoBaHKe UG poBu3aiy By30B BHec i E. B. Bpo-
IIOBCKas C KoJisleraMy, KOTOpbIe TIPeIOKUIN MEeTOAMUKY PeiTUHTOBaHUS YPOBHS U
KauecTBa 1M(POBU3AIMY BbICIIETO 06Pa30BaHMs C UCIIOIb30BaHMEM METOAA CBO-
IHBIX [TOKa3aTesieii, Ha OCHOBE CUCTEMbI KPUTEPUEB, PA3IUUHBIX JIJISI PA3HBIX CYOb-
€KTOB 00pa30BaHMsI: aOUTYPUEHTOB, CTYIEHTOB, BBIITYCKHUKOB [6]. IIpeiokeHHas
CUCTEMA PEITUHTOBAHMS, TTO3BOUT OOBEKTUBHO YUECTh KaUeCcTBO 1MdpoBOit cpe-
IIbI 1)1 BBIZIEJIEHHBIX TPEX I'PYIIN MOTpebuTesneii. Ha Ha B3I, JaHHAS METOIMKA
orpaHMyeHa KOHKPEeTHbIM KpyroM IT0Jib30BaTeseli, Torga Kak peanusauusi Crpa-
Teruu 1M@PPoBoI TpaHCchopMAaIUKM OTPACTY TUKTYeT He0OXOOMMOCTb Pa3paboTKu
CUCTEMBI IToKa3zartesieit, GoOpMUPYeMbIX TI0 OTKPBITHIM JAHHBIM JIJISI OLIEHKYM YPOBHSI
MIPOHUKHOBEHUS IIM(GPOBU3AINY B CHCTEMY 00pa30BaHus. B 9T0l CBsA3M 3auHTEpe-
COBAHHBIMM CTOPOHAMM MOTYT BBICTYIIaTh COOCTBEHHO BY3bI, KAK HEIIOCPEICTBEH-
Hble YYaCTHUKYM 06pa30oBaTeIbHON AesITeTbHOCTY IJIS OLIeHKM CBOei KOHKYPEHTO-
CTIOCOOHOCTH, TOCYHAPCTBEHHBIN PETy/ISTOP BBICHIETO 0OpPa30BaHMUS IJIST OLIEHKU
ypoBHS 1MdpoBuU3anuu 06pa3oBaTeIbHbIX OPraHM3alMii BBICIIETO 0OPA30BAHUS
cornacHo npoekty «LnudpoBoit yHMBepCUTET.

T. Brudermann c¢ Kosineramu, IpoBeas MccieoBaHus npolecca udpoBusa-
MY 00pa30BaTeNbHON [esITeTbHOCTM B yHUBepcuTere Graz, BBISBUIM, UTO CTY-
IeHTBI OCO3HAIOT BaSKHOCTb OBJIAIeHNST 1M (PPOBBIMY KOMITETEHIIUSIMM B KOHTEKCTE
YCTOMYMBOTO Pa3sBUTHUSI SIKOHOMUYECKUX CUCTEM, IIPU 3TOM IIpenIiouTeHne ObLIo

Tom 26, N2 7. 2024 O6paszoBaHMe U HayKa

96



© Aksenova N.I., Usacheva O.V., Chernyakov M.K.
Comparative assessment of the state of digitalisation in higher education institutions

OTIaHO MMEHHO ouHOMY (popmaty obyueHusi, MOOK u oHJIaiiH-Kypcam CTYIEeHTbI
He JTa/Iy BBICOKUX OLIeHOK [33]. B TO ke BpeMsI IoJUuepKUBAETCS BAXKHOCTb MEXKINC-
UUIUIMHAPHOCTU ¥ BO3MOSKHOCTM MEXIYHAPONHBIX NUCKYCCUII U TIpernofaBaHUs
MMeHHO 671aromapst MPOBbIM TEXHOJIOTHSIM. B MTOre aBTOPbI KOHCTATUPYIOT, UTO
G poBU3aIMS BbICIIETO 06pa30BaHNST MMEET IOJIOKUTEIbHbIE U OTPUIIATEIbHbIE
CTOPOHBI U ee MpUMeHeHMe TpebyeT B3BEIIeHHOTO MOAX0a C TO3UIMM KauecTBa,
KOJINYECTBA ¥ MHTEHCUBHOCTY LM POBBIX TEXHOIOTUIA.

Y. Limani ¢ coaBTOpamu, B CBOIO O4Yepelb, yCTAHOBMJIM 3aBUCUMOCTb YPOBHSI
MCITOIb30BaHMsI IIMGPOBBIX TEXHOIOTHUIA B By3ax (M TOCYJAapCTBEHHBIX, ¥ YACTHBIX)
oT 1M POBOI TPaMOTHOCTH, KaK IIpernoaBaTeneil, Tak ¥ CTyOeHTOB [34].

[llmpokoe wccaenoBaHue, MpoBemeHHOe B OJbAeHOYPICKOM YHUBEPCUTETE
(TepmaHMs), 1aJI0 BO3MOXKHOCTb TOBOPUTD O BAaXKHOM POJIM rocygapcTBa B mbpo-
BM3aIMM BbICIIEro 06pa3oBaHMsl, a TAKKe O PA3IMUMSIX B BOCIIPUSITUM ITMPPOBU3A-
LIMM TIperofaBaTessiMu U CcTygeHTaMu. Tak, @enepaibHOe IIPaBUTENLCTBO ['epma-
HUM pacCMaTpuBaeT u(POBU3AIINIO KaK CIIOCO6 obecrieueHus mepemaun 3HaHUk
¥ MHHOBAIIMt B HAayKe, a TaKXXe OKuaeT pocTa Mu(poBoit rpaMOTHOCTM TpaskaaH.
B T0 ke BpeMms1 mperiomaBaTesy c1abo UCIOIb3YIOT MHTETPUPOBAHHbIE MHCTPYMEH-
ThI, TPEMMYIIIECTBEHHO KakK OpPraHU3allMOHHbIi MHCTPYMEHT [Jis1 CBOMX 3aHSITUIA,
XOTSI HEMHCTUTYLIMOHAJbHble MHCTPYMEHTBI, He BCTpoeHHble B LMS, momyuman
TOJIOKUTENbHYIO OLIeHKY (COBMeCTHble MeHTa/ibHble KapThl, COBMECTHbIE MHCTPY-
MEHTbI aHHOTMPOBAHMSI, IPOrpaMMHOe obecIieueHne Iyl COBMECTHOTO yIpaBje-
HUS CChUIKaMM). UTO KacaeTcs CTyOeHTOB, TO OHU MTPeUMYIeCTBEHHO UCIOIb3YIOT
TTOMCKOBbIE CHCTEMBI, & BUPTyaJIbHbIe CEMIHAPBI, OHJIATH-9K3aMeHbI U TTpodeccu-
OHaJIbHbIE CETU UCIIONb3YIOT PeaKo. [[pyyeM He SICHO, C YeM CBSI3aHO CTOJIb peJikoe
MIpMMeHeHMe: C HesKeTaHMeM MY HeCIIOCOOHOCTHIO MCITONb30BaTh 9TU MHCTPYMEH-
Tbl. VI3 3TOro M. Bond ¢ Kojuieramu fenaioT BbIBOZ, O HEOOXOIMMOCTY TaTbHENIINX
MCCTIeOBaHMIA B 9TOI 06/acTi. YHUMBEPCUTETHI, OTBEUAsT COBPEMEHHBIM BbI3OBAM
o6pa3oBaHMs, pa3pabaThIBAIOT CTPATETMIO PAa3BUTHUS, B KOTOPOil BOIpocam Iud-
poBM3aLNK yIessieTcsl cepbe3Hoe BHMMaHMe, HO OTCYTCTBME eAMHOr0 TMOoAX0Ja K
MMOHMMAaHMIO CYITHOCTY I[M(PPOBU3AIMM Y METOAOIOTUY €€ OLIEHKM BefleT K Head-
(heKkTMBHOMY BHEpEHUIO IIMGPOBBIX TEXHOIOTHI [35] .

Pe3ynbTaThl MPOBEIEHHOr0 0630pa HAYYHOI JIUTEPaTyPhl CBUIETEIbCTBYIOT O
HechOPMMUPOBAHHOCTM HAYUYHOTO MTOHSTUS «IM(POBMU3ALINS By3a» U 00 OTCYTCTBUM
eIVHOI MeTOIO0JIOTMYeCKOil OCHOBBI JIJIST OLIeHKY YPOBHS HMGPOBU3ALIUU CyObEK-
TOB CYCTEMbI BBICIIETO 06pa30BaHMSI.

MeToponorusa, Matepuanbl U MeToAbl

MeToz0I0rMYeCcKy0 OCHOBY MCC/IeOBAHMST COCTaBMI CUCTEMHBII TTOAXO, 0-
3BOJIMBIINIT pacCMOTpPeTh LMGPOBM3aALIMIO 00pa30BaHMsI KaK COBOKYITHOCTh B3au-
MOCBSI3aHHBIX cep HesiTeIbHOCTY U 3JIEMEHTOB, 00pasyloLIX ee CTPYKTypy. s
cbopa 1 cUCTeMaTHU3aLM JaHHBIX MCIIOIb30BAINCh CJIEAYIOIYIe METOIbI: aHaIN3,
cpaBHeHMe, 00001IeHe, paHKUpOBaHIie, aBTOPCKasi MHTepIIpeTallus JUTepaTyp-
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HBIX MICTOYHMKOB B 00JiacTM MH(OpMaTu3auum U UudpoBU3anyy 006pa3soBaHMsI.
VICTOUHMKM [IJ11 0030pa JIMTepaTypbl OTOMpaIuCh M3 MeXKIYHApOIHbIX pedepa-
TUBHBIX 6a3 maHHbIX W0S, Scopus, a Takke 13 POCCUICKOI HayUYHOI 9JIeKTPOHHOI
6ubmorexy Elibrary.ru 1mo Kio4eBbIM CJIOBaM «IM(DpOBMU3aLNS By3a», «IIUPPOBU-
3a1Mst 00pa30BaHMSsI», «OlleHKa YPOBHS MG POBU3ALIUN», «<MHGOPMaTH3aLms o6pa-
30BaHMsI» 3a repuop ¢ 2018 mo 2022 rogpl. [IpoBefeH aHa/IM3 ITpeAMETHBIX TOJIEA, B
KOTOPBIX PacCMaTpUBaeTCs MpobieMa OlleHKY YPOBHS MM POBMU3aLY BY30B.

Ha ocHoBe aHanm3a mMpoWIbHbIX aBTOPCKUX MCCaeqoBanmii [6, 20, 24] 6bu1a
CO3/laHa METOAMKA CPaBHUTEIbHON OI€HKM COCTOSIHUS 1[MbPOBMU3AIUY C UCTIONb-
30BaHKeM MOPGOIOTMUECKO MaTPUIlbl, 6a/ITbHO-PEATUHTOBOM CUCTEMbI M WH-
JIeKCHOTO MeTojia.

B ocHoBy BbifiesieHUsT chep U OTAeTbHBIX TToKasaTteseit mmdpoBu3anyum By30B
6bL1a TIONIOKeHa mpeayioxkeHHast M. H. TonbIkoBoit KoHUenuust mogenu «Ludpo-
Boit yHuBepcuTeT» [20]. JanHas KoHIenuus 6pu1a MoguduIMpoBaHa, B T. 4. ITyTeM
nmobapiieHust chepbl «YIpaBjaeHue ¥ MHPOpPMAIMOHHAs 0e30IMacHOCTb», UTO 06Y-
CJIOBJIEHO SKCIIOHEHIIMAJIbHBIM POCTOM JIaBUMHBI KMbGepaTak Ha POCCUICKME BY3BI.
IMo manHbiM 3KcrepTa E. KunskuHoit! konndectBo DDoS-aTak Ha YHUBEPCUTETHI B
2022 ropy yBenuumniaock B 8 pa3 1o cpasHeHuto ¢ 2021 romom. [Tpuuem 70 % DDoS-
aTak Ha BY3bl OCyIeCTBAsANCh 13 EBporbl, 20 % — ¢ Tepputopun CIIA u TOIBKO
10 % — u3 Poccuyt (B OCHOBHOM abUTYyPUEHTDI, CTYI€HTHI).

B xauecTBe sMmupuuecKoii 6a3bl MCCIeI0BaHMs OGbUIM MCIIOIb30BaHbI OTKPBI-
Thle IAaHHbIe O AeSITeTbHOCTU YHUBEPCUTETOB, pa3MellleHHble B CeTU UHTEPHET.
AHaJIOTMYHBIV TIOIXOM TPUMEHSIeTCS TIPU cocTaBaeHun peiituara Ranking Web of
Universities, dopMupyemMoro Ha 0CHOBe OOIIEAOCTYITHBIX BeO-TaHHBIX O JesITeThb-
HOCTY YHUBepcuTeTa. Takke 0 HEOOXOOMMOCTH MUCIIOIb30BAHMS OTKPBITBIX MCTOU-
HMKOB MHGOpMAIUM IJIsT OIEHKM IIPOLieccoB IubpoBusalum B cyobekrax PO u
TIPUHSITUS YIIPABJISIONIUX pPellleHNi i TOBOPUTCS U B MeTOo0MoTuM pacyeTa MHAeKca
«IIndposast Poccus»? cyd6bekToB Poccuiickoit demepalii, KOTopast COCTaBlIeHa C
yuetom crateii 24 u 29 Koncrutynum PO. B kauecTBe BTOPOTo CyOMHAEKCA B Me-
TOIONOTUM OTipeneneHbl «Crenuaau3npoBaHHble KaJIpbl M YIeOHbIe TTPOTPAMMbI»
MIPMMEHUTENBHO K cucTeMe 06pasoBanus. [Io OTHOIIEHNMIO K TaHHOMY CyOMH/IEK-
CY B KaUecTBe OIleHMBaeMbIX (DaKTOPOB YCTAHOBJIEH ITepeueHb CBeJIeHMI1, HaXOmsI-
IIVXCST B OTKPBITOM JocTyre. MeTon c6opa nHGoOpManuu — ceMaHTUUeCKII TTOVICK
Y CPaBHUTEJIbHBII aHAIM3 TaHHBIX C OUIIMATbHBIX CAaiiTOB By30B HoBOCKOMPCKOIT
obnactu (Tabm. 1).

1 KunsikuHa E. YHUBEPCUTETHI CTOJNKHYIMCh C BOCBMMKPATHBIM POCTOM uucia KubepaTak. Pexxum mocTyma:
https://www.vedomosti.ru/technology/articles/2022/06/26/928517-universiteti-rostom-kiberatak (mara o6parenmus:
01.08.2023).

2https://finance.skolkovo.ru/downloads/documents/FinChair/Research_Reports/SKOLKOVO_Digital Russia_
Methodology 2019-04_ru.pdf
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Tabmuna 1

VicTouHMKY MHGOPMALIIOHHO 6a3bI 1M POBU3AIIMY By30B

HoBocub6mpckoit 061acTu

Table 1

0O603HaueHMe
Designation

HasBaHue yueGHOro 3aBeeHMs
Name of the university

Agnpec cajita
URL

Y1

HoBocn6MpcKuii rocynapCTBeHHbI YHUBEPCUTET SKOHOMUKY U
ynpasienus: (HI'Y3Y)
Novosibirsk State University of Economics and Management (NSUEM)

nsuem.ru

Y2

HoBocubupckuii rocygapctBenHnbiit yausepcutet (HI'Y)
Novosibirsk State University (NSU)

nsu.ru/n/

Y3

HoBocu6GMpCKMit TocymapcTBeHHbIN TEXHUUECKUIT YHUBEPCUTET
(HI'TY)
Novosibirsk State Technological University (NSTU)

nstu.ru/

Y4

HoBocubupckuii rocyapcTBeHHbIi arpapHblil yHusepcureT (HTAY)
Novosibirsk State Agrarian University (NSAU)

nsau.edu.ru

Y5

CuOMpPCKUi roCcynapCTBeHHbIN YHUBEPCUTET BOSHOTO TPAHCIIOPTa
(CT'YBT)
Siberian State University of Water Transport (SSUWT)

ssuwt.ru/

Y6

CuOUPCKUit TOCYNAPCTBEHHDIN YHUBEPCUTET MyTEi COOBIIEHISI
(CTYTIC)
Siberian State University of Railway Transport (SSURT)

stu.ru/

Y7

CMOMPCKUI MHCTUTYT yIIpaBieHust Poccuiickoii akageMum Hapoz -
HOTO X03SI/iCTBa 1 TOCYIapCTBEHHOI CITYKObI 1Tpu [Ipesumente PO
(CY PAHXuUI'C)

Siberian Institute of Management of The Russian Presidential Acade-
my of National Economy and Public Administration (SIURANEPA)

siu.ranepa.ru/

Y8

CuOUPCKMIt YHUBEPCUTET IOTPe6UTENbCKOM Koomeparyy (Cu6YTIK)
Siberian University of Consumer Cooperation (SUCC)

sibupk.su/

Y9

HoBocubmpckmii rocynapcTBeHHbIN MEIUIMHCKII YHUBEPCUTET
(HI'MY)
Novosibirsk State Medical University (NSMU)

ngmu.ru/

Y10

HoBocu6MpCKMit rocymapcTBeHHbIN TeJarornueckuii YyHUBepCUTeT
(HIT1Y)
Novosibirsk State Pedagogical University (NSPU)

nspu.ru/

Y11

CMGUPCKMI rOCyIapCTBEHHbI YHUBEPCUTET Fe0CUCTEM 1 TEXHOJIO-
ruii (CITYI'uT)
Siberian State University of Geosystems and Technologies (SSUGT)

sgugit.ru/

Y12

HoBocK6upckmii rocysapcTBeHHbI YHUBEPCUTET aPXUTEKTYPBI, IV~
3aitHa u uckyccts (HI'YAIIN)
Novosibirsk State University of Architecture, Design and Arts (NSUADA)

nsuada.ru/

Y13

HoBoCMGMPCKMit TOCYIapCTBEHbI apXUTEKTYPHO-CTPOUTETbHbIN
yauBepcutet (Cubcerpun) (HFACY)

Novosibirsk State University of Architecture and Civil Engineering (Sib-
strin) (NSUACE)

new.sibstrin.
ru/

Y14

HoBocubupckast rocyqapcTBeHHast KoHcepBaTopust umenu M.U.
Tmyaky (HTK um. Tnakn)

M.I. Glinka Novosibirsk State Conservatory (Glinka State Conservato-
ry) (NSC Glinki)

nsglinka.ru/

Y15

HoBocubupckmii rocynapcTBeHHbIN TeaTpanbHblil uHCTUTYT (HI'TU)
Novosibirsk State Theater Institute (NSTI)

ngti.ru/
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CubuMpcKuit rocynapCTBEHHbIN YHUBEPCUTET TeIeKOMMYHUKaNuii u | sibsutis.ru/
nndopmaruku (CubI'YTH)

Siberian State University of Telecommunications and Informatics (SIB-
SUITS)

HoBocubmpckmit opuandeckuit MHCTUTYT (buamnan) Tomckoro ro- | n-1-i.ru/
cymapcTBeHHOro yHuBepeuteta (HIOU TI'Y)

Novosibirsk Law Institute (Branch) of Tomsk State University (NLI
TSU)

Poccniicknii rocygapcTBeHHbIV yHMBepeuTeT MM. A H. Kocbirnna ntirgu.ru/
(Texnonoruu. lnsaiin. Vickyccrso) (PI'Y um. Kocbirnna)

Russian State University. A.N. Kosygin Russian State University (RSU
KOSIGINA)

HoBocubupckuii BoeHHbI opfeHa XKykoBa MHCTUTYT MMeHY reHe- | nvi.rosguard.
pasa apmuu V.K. SIkoBieBa BOVICK HalMOHAIBHO rBapauu Poccuii- | gov.ru/

Y19 ckoit ®enepauyy (HBU BHT P®D)

Novosibirsk Military Institute named after General of the Army LK. Ya-
kovlev of the National Guard of the Russian Federation (NMI NG RF)

HucrutyT OepepanbHoii cmysk6b1 6e3omacHocTy Poccuiickoit @ene- | i-nsk.fsb.ru/
panyu (r. HoBocubupck) (Muctutyt @CH PD)

Y20 Institute of the Federal Security Service of the Russian Federation (No-
vosibirsk)

(IFSS RF)

Cankr-IleTepOyprckuii yHMUBEPCUTET TEXHOIOTUIA YITPABIEHUS U novosibirsk.
skoHOMYKM (CII6YTYnD) spbume.ru/
St. Petersburg University of Management Technologies and Economics
(SpBUME)

HoBocubumpckoe Boiciiee BoeHHOe kKoMmaHaHoe yunanine (HBBKY) | nvvku.mil.ru/
Novosibirsk Higher Military Command School (NHMCS)

Y16

Y17

Y18

Y21

Y22

Pe3ynbTaTbl UccriegoBaHuUsa

OCHOBBIBASICh Ha 3aKpeIIeHHOM B POCCUMIICKOM 3aKOHOJATENbCTBE MOHSITUN
«umbposusanumn»!, BeiBogax A. H. IIpuBasioBa ¢ coaBropamu [24] 0 TOM, UTO «Iie-
JIOCTHOE KayeCcTBeHHOe o0pasoBaHMe OyaylyuX CHEeIMaIiCTOB AOKHO 6a3upo-
BaThCS Ha IOCTPOEHMM U QYHKIMOHMPOBaHMM 6e30macHol MHGOPMAIMOHHO-00-
pa3oBaTeNbHOI Cpenbl By3ar», a Takke OCHOBHBIX MOMOkeHMsXx CTpaTeruu, Mbl
chopMynupoBau ompeaeseHne MOHATHUS «IIMOPOBU3ALVS By30B».

[IndpoBusanust By30B — 9TO MpPOLECC OpraHM3aiuu 6e30MMacHoi UuQppPoBOit
06pa3oBaTeTbHOM Cpeibl, OCHOBAHHBII Ha MCIIOJIb30BAHMM PA3INUYHBIX IVHPOBIX
TEXHOJIOTMIA ¥ MHCTPYMEHTOB C I[e/Ibl0 MOBBIIIEHMS] KauecTBa ¥ KOHKYpPEeHTOCIIO-
COOHOCTM YUEOHBIX 3aBeIeHUIA.

Hamu 6111 BbifeieHbl 4 chepbl HMdPOBU3aLMK By3a: yIIpaBieHue 1 nHdop-
MalMoHHas 6e30macHOCTb (X,); opranusanys obpasoBarenbHOro npouecca (X,);
opranmsauusi BHeyue6Horo npouecca (X,); npopummsanusa (X,) (puc. 1). Ilpuo-
pUTeTHOE 3HaueHue oThaeTrcs chepam yIpaBieHuUs UM MHPOPMALMOHHOI 6e30-

1 TIpukas Munkomcesisu Poccun ot 01.08.2018 N 428 «O6 yrBepskaeHun PasbsicHeHMiT (METOIMYECKUX PEKO-
MeHaluit) Mo pa3paboTKke pernMoHaIbHBIX TPOEKTOB B paMKax (eiepanbHbIX MPOEKTOB HALMOHAIBHOM IPOrpaMMbl
«ndposas skoHOMMKa Poccuiickoit demeparum». Pexxum moctyma: https://legalacts.ru/doc/prikaz-minkomsvijazi-
rossii-ot-01082018-n-428-ob-utverzhdenii/
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ITACHOCTY, BEC KOTOPOi1 OLleHUBaeTcsl B 35 % u opraHusanyy 06pa3soBaTeIbHOTO
mpoiiecca, CooTBeTcTBEHHO — 30 %. O Heo6X0AUMMOCTH obecrieyeHust 6e30MacHO-
cT¥ MHGOPMAaIMOHHO-00pa30BaTEIbHOM Cpeibl By30B TOBOPUT U A. H. TIpuBanos
[24]. BTopocTeneHHOe 3HAUeHNe 3aHMMAIOT chepbl OpraHMU3anus BHEYUeOGHOTO
npoiiecca 1 mpoduansaium, Beca KOTOPhIX OLIEHMBAETCS COOTBETCTBEHHO — 20 %
u 15 %. BrigeneHHbIe OCHOBHbBIE chepbl LMPPOBU3AIMIM BY30B ObUIM pa3ieieHbl
Ha mokasaTtenu uudbpoBU3anMu OT TPeX A0 ABEHaAIaTy, XapaKTepu3yrolie ux
(puc. 1).

CIOXXHOCTb OIIEHKM TTOKasaTeneil nuppoBusauny 06yCIOBIeHa OTCYTCTBUEM
IOCTyTIa K IIM(GPOBOMY KOHTEHTY. [ToaTOMYO TpepjiaraeM McIonb3oBath 100-6am-
JIbHYIO TIIKaJy Ha OCHOBE IIPEeICTaB/IIEHMS OTKPBITOV MHMOpMAIuy O HaIUUUK
IMGPOBBIX YCTPOICTB U TIATGOPM, MUCIIONb3yeMbIX BO BCex cdhepax AesiTeTbHO-
ctu By3a (puc. 1). [Tockonbky B CTpaTeruu omnpenenieHo MpUOPUTETHOE 3HAUEHME
«(opmupoBaHus 1IMGPOBHIX KOMITETEHIIUIA, AJIST MAaKCUMAIbHOTO MCITOJIb30BaHMS
TOTEeHIMMaIa COBPEMEHHBIX TEXHOJIOTUIT», MbI IeTaaM3MPOBaIM MoKa3aTeab nud-
poBu3anuu «IIporpaMmbl 06yUeHMsI, HaIIpaBeHHbIe Ha GOpMIUpPOBaHMe IU(PPOBHIX
KOMTIIETEHIIUIT» ITPY TTIOMOIIY 3JIEMEHTOB C I1eJIbI0 YTOUHEHUS ero cocTasa (Tabi. 2).
B pesynbTaTe I KQXKIOT0 Y4eOHOTO 3aBeleHNsT CTPOUTCS TpexMepHast Mopdoiio-
ruyeckast MaTpuIia, B KOTOPO¥ 110 OCY OPAMHAT pacIionaraoTcst chepsl indpoBusa-
uu, abeuyce — mokasarteny uudbpoBMU3aLny, a alIMKAT — SJIeMEeHTHI.

IlJisT MaTeMaTUYecKoro OMMcaHusi Moaenu (pakTopbl COCTOSTHMSI LM(poBU3a-
MY Y4eOHOTo 3aBeieHNs 6bUIO MIPUHATO 0603HAYATh X; KaK aNeMeHT mopdoiio-
TMYeCcKOoli MaTPULbL, TAe: i — MHAeKc cdeps! ubpoBusalny, j — mokasaTess nudpo-
Bu3auuu, k — anemeHTa.

[IpenJiaraeTcs peiiTUHT By3a (Ry) paccUnThIBATH B OpMeE MHTErPAIbHOIN OLIeH-
K1, KaK CyMMa TIpou3Be/ieHuii 6a/ibHoii oneHKy (X)) Ha Bec (B) ee chep:

R, = Y'X; X B (1)

e Ry — peiTUHT YUeOHOTO 3aBeleHNs],

Yy — HOMep Wiy 0603HaUYeHNe yIeOHOTO 3aBeIeHMsI,

X, - 6ajibHad olleHKa IMPPOBOIi chepbl yueGHOro 3aBeieHNus,

B, - Bec 1upoBoii cheprl yue6HOTO 3aBefeHus,

n — KoymuecTBo chep MudpoBu3aImy yaeOHbIX 3aBeIeHUIA.

B cBo10 ouepens 6a/IbHYIO OLIEeHKY 1M (P POBOIL chepbl yue6GHOTO 3aBeIeHNST (XQ
TpeJIaraeTcs PacCUMTHIBATD, KaK cpeqHee apudmeTnueckoe 3HaAUeHMEe O6ATbHOM
OLIEHKM BXOIAILIVX B Hee BUIOB (X, ):

X. = 4" Xy

t e

)

r7e m — KOJIMYeCTBO ToKkasareseit B i -ToM cdepe 1mbpoBu3anny yue6HbIX 3a-
BeIeHUIA.
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Indposoii nokymentoodopor (X1.1) \
Digital document management (X1.1)
Jhunbiii kabuuer corpyanmka (X1.2)
Employee personal cabinet (X1.2)
Wutepuer-urpuna (X1.3)
Online storefront (X1.3)
X1 Hanuane antuBupycHsix nporpamm (X1.4)
(B1=0,35) Availability of anti-virus programs (X1.4)
Hnpopmannonnas nonuruka (X1.5)
Information policy (X1.5)
Tlonutuka konpuaenuuansHocTH nudopmarmu (X1.6)
Information confidentiality policy (X1.6)
Hanuaue 3ekTpoHHO#N HHGOPMALIOHHO-00pa3oBatenbHoOl cpes (X1.7)
Availability of electronic information and education system (X1.7)

Jlucranimonnoe obyyenne (X2.1)
Distance learning (X2.1)

Cwmemannoe oGyuenne (X2.2)
Blended learning (X2.2)
O6pasosatebHbie maThopmbl (X2.3)
Educational platforms (X2.3)

Jluunpiii kaGuner crynenta (X2.4)
Student’s personal cabinet (X2.4)
9BC By3a (X2.5)

EBS of the university (X2.5)

JHoctyn Kk a1ekTporHbIM pecypeam, BT (X2.6)

AN

Access to electronic resources, databases (X2.6)
X2
- " 0 10 B 06y (xX2.7)
(B2=0,3) Use of special software in teaching (X2.7)

Henonssosane wyxux 0byvarommix ornaiin nporpam (X2.8)
Use of other online training programs (X2.8)

Cpaua BHI0B paboT B 211eKTpoHHOI Popme (X2.9)

Handing in types of work in electronic form (X2.9)

Hammnane 0P (X2.10)

Availability of e-Learning resources (X2.10)

Hasmune MOOK (X2.11)

Availability of MOOCs (X2.11)

AN

JInunbiit kabuner abutypuenta (X3.1)

Applicant's personal cabinet (X3.1)

TIpodopueHTanonHOE OHIaiH-TecTHpOBaHue (X3.2)

Online career guidance testing (X3.2)

VyacTie MKOJIbHUKOB B OHIAMH-MepOnpHATHAX (onmuMnanax) (X3.3)
Participation of stud. in online events (Olympiads) (X3.3)
Ludposas mrathopma o cryaeHuecKoi xu3Hn (X3.4)

Digital platform about student life (X3.4)

Tudpoesie aau kapsepst (X3.5)

Digital career days (X3.5)

Hanuuane MobunsHOTO mprnoxkenus (X3.6)

Availability of mobile application (X3.6)

JIH1 OTKpBITBIX ABepeii onnaiin (X3.7) /

Online open days (X3.7)

Kommynukauuu B udposoit cpene (X4.1)

Communication in the digital environment (X4.1)

Hamnume KypcoB moBblmieHHs: KBanupukauumun B cdepe uupposoii
rpamoTHOCTH (X4.2)

X4 Availability of professional development courses in digital literacy (X4.2)
(B4=0,15) I[IporpaMmbI 06ydeHHs CTYIEHTOB, HAMPABJIEHHBIE HA OCBOEHHE IIU(POBBIX
komnereHuuii (X4.3)

Student training programs aimed at mastering digital competencies (X4.3)

J

X1 - YmpaBnenue u nudopmanmonHas 6e3onacHoctb / Governance and information security
X2 — Opraumsanyst o6paszoBarenbHOro mnpouecca / Organisation of the educational process
X3 — Opranmsanus BHeyye6Horo mporecca / Organisation of extracurricular activities

X4 - TIpodumm3sanus / Profilisation

Puc. 1. Cchepsl u TokasaTenu nudpoBu3anum yHUBEPCUTETA

Fig. 1. Areas and indicators of digitalisation of the university
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Iyist 6ayIbHOT OIIEHKM BUIa B LIMMPOBOII cepe mesaTeTbHOCTY yUeOHOro 3aBe-
JeHNs TIPeIJIOKEHO UCIIONIb30BaTh CIeAYIONTYIO hopmyiy:

Hi j

Xi,j = 100 x 2
0ij

3)

rie X, - OlleHKa IoKa3aTesis uudpoBM3aIMy yue6GHOTO 3aBeIeH s, 6aslbl,

H, - YICTO 3HAUMMbIX STeMEHTOB (MX HaMMuuMe B BUJE) j-TO BUIA i-TOW 1 po-
BOM ccbepbl IesITeIbHOCTY YUeOHOTO 3aBefeHNs,

O, — KONMYeCTBO 3IeMeHTOB j-TO BU/A i-TOM b poBoii cepsl AesITeTbHOCTH
yueGHOT0 3aBe/leHMs.

B cBoI0 ouepenp s ToKasaTteseit udpoBusanyy 6bUIM BbIeTeHbI 2IEMEHTbI
OT OJTHOTO 10 JlecsIT. B pe3ynbraTe TpexMepHbIii MacCUB MOPMOIOTMYeCKOi Ma-
TpuIlbl cocTaBua 480 571eMEHTOB, B KOTOPOM ObLJIM BbIJI€JIEHbI TOJIBKO 3HAUMMBbIE
anemeHTbl. Hampumep, Hanuume 7 nporpamm u3 10 (HI'AY) obyueHust CTyqeHTOB,
HaIpaB/IeHHbIX Ha Pa3BUTHe IM(PPOBBIX KOMITETEHIM (Ta6I. 2), TO3BOISIET HAUMC-
mmThb 70 6a/1710B (TpeTbeMy By YeTBepToii cdepsl obnactu uudposusaumm — X, ).

Tabnuia 2
[TporpamMMbl 06yUYeHMS CTYAEHTOB, HATIPaB/JIEHHbIE HA PA3BUTIE
IM(POBBIX KOMITETEHITMIA

Table 2
OGo3HaueHue HasBaHue IporpaMmsbl 06yUeHust Bamn
Designation Name of the training program Points
[TporpaMMbl 0GyUeHMsI CTYLEHTOB, B TOM UMCIIE: 70
X, . Student learning programmes including:

MCKYCCTBEHHBII MHTEJIEKT 1 MallMHHOe 00yJyeHue 10
X, ., artificial intelligence and machine learning

60JIbIIIMe JaHHbIe 10
X, ., Big Data

06J1auHbIe TEXHOIOTUA 10
X, .. cloud technologies

MHTepHeT Bellleil 10
X, ., Internet things

TEeXHOJIOTUM BUPTYaIbHOI/LOMOIHEHHOI/CMeIaHHOl PeaqbHOCTU 0
X, .. technologies of virtual/additional/mixed reality

37IeKTPOHHBII 6M3HeC 10
X, ., e-business

anIUTYBHbIE TEXHOIOTUM

additive technologies 0

3D-npuHTEpBI
X, . 3D-printers

POGOTOTEXHMKA 10
X, .. robotics

CyIIepKOMIIbIOTePHbIE TeXHOIOT U 0
X, ., supercomputer technologies

IVCTAHLIMOHHBIE TEXHOIOIVM B 060pa30BaHUMU 10
X, ;0 distant technologies in education
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[MopcraBus dhopmymy (3) B (2), a 3aTeM pesyabTaT B (1) momyyaem MaTemartuye-
CKYIO MOZieJTb [l pacueTa 6a/l/ibHOM OLleHKM PelTHHTa By3a:
Hij
P 100x—
— Ly
R_‘,_Z;‘Bixi, 4)

nt

Il peanu3sanyy npejioKeHHOM MeTOAMKY PeKOMEeHIyeTCs MCII0/Ib30BaTh aJl-
TOPUTM, IPUBELeHHbII Ha pUC. 2

1. PopmapoBanHe HcXoAH0H BREGopmanun/ Formation of initial information

1) CoctaBuTh iepeueHs yueOHbIX 3aBenenii (y)/ Compile a list of educational
institutions (v)

2) Onpenenuts ceper imdposmsaun (n) / Identify areas of digitalisation (n)

3) Onpepenuts nokasatenH MHGPOBH3ANIH 1A Kaxkoii cdepst (m) / Determine
digitalisationindicators for each sphere (m)

4) Onpefenuth 3meMeHThl MHdpPOBMsann 1A kaxnoro suma () / Identify the elements
of digitalisation for each species (O)

e

2. Onenka sHA0B nH$poBH3anHH / Assessment of types of digitalisation

1) OnpeneTHTh YHCIO 3HAUUMBIX 3MEMEHTOB JITA KAKIOro mokasatens (H) / Determine
the number of significant elements for each indicator (H)

2) PaccunTaTh OIEHKI KAKIOTO MIOKA3aTeN IA Beex chep mudpopmsammn mo dpopmyne
(3)/ Calculate estimates of each indicator for all areas of digitalisation using formula(3)

1

3. Onenra chep nudporHzanuu / Assessment of areas of digitalisation
1) PaccunTaTh OLEHKH BCeX chep mudpoBmsami mo dopmyne (2)/
Calculate estimates of all areas of digitalisation using formula (2)

L

4. Onenka ypoBHS cocToaHHg nudposa3annn / Assessment of the level of
digitalisation

1) PaccudTaTh HHTErPATBHYIO ONEHKY YPOBHA MH(POBI3AINH BeeX yueOHBIX 3aBe/leHHiT
(1) / Caleulate an integral assessment of the level of digitalisation of all educational
institutions (1)

2) PamxupoBath y4eOHEIS 3aBeIeHNA 1O YPOBHIO uubporusaunn / Rank educational
institutions by level of digitalisation

3) ['pynmupoBath yueGHBIC 3aBSIeHHA 10 KIacTepaM ypoBHA mudposmsammy / Group
educational institutions into clusters of digitalisation level

e
= T LT

Puc. 2. AiropuTMm peanusaiuy METOOMKM OIEHKM COCTOSTHUS M POBMU3aIUN
JesITeTbHOCTM YUeOHBIX 3aBeIeHNi

Fig. 2. The algorithm for implementing the methodology for assessing
the state of digitalisation of educational institutions
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Arpo6aiiyist IpejIoKeHHO METOIMKY OLIEHKM YPOBHS 1[M(POBU3AIMU BY30B
OblJIa OCYILECTBJAeHA Ha MpMUMepe BBICHINX yueOHbIX 3aBemeHuit HoBocub6upckoi
obmacTu.

Vicronb3ys aropuTM, IpMBeIeHHbI Ha pUCYHKE 2, ObLIN ITOTyYeHbI pe3yibTa-
ThI OLIEHKM YPOBHST COCTOSTHMSI (D POBM3ALIMM BICIINX YUeOHbIX 3aBemeHnit HoBo-
cubMpCKOIi 067acTu (Tabi. 3).

Tab6nuia 3

Pe3ynbTaThl OLIEHKY YPOBHS COCTOSTHMS LIM(DPOBMU3ALUY B BBICIINX YUEOHDIX
3aBemeHMsIX HoBoCMOGMpPCKOiT 061acT

Table 3
The results of the assessment of the state of digitalization in higher educational
institutions of the Novosibirsk region

OueHKa, 6a/Ibl Knacrep
Estimation, points MecTo Cluster
OGo3HaueHne B peiirunre | Iyanason
Designation BY3 . .. O1eHka
University X1| X2 |X3| X4 | Ry | Rating position | Spectral Evaluation
band
HITY
Y3 NSTU 35127120 15|97 1
HI'Y
Y2 NSU 35012720 14 | 9% 2-4 o
TJINYHO
HITIY
Y10 NSPU 3512712014 |96 2-4 91 Excellent
HI'V2Y
Y1 NSUEM 35127120114 | 96 2-4
HIAY
Y4 NSAU 3212712014 |92 5
PAHXuI'C
Y7 RANEPA 3225|117 | 15| 88 6
HITN
Y15 NSTI 32 (30|14 |10 | 85 7-8
Cubl'YTU
Y16 SIBSUITS 32|30 |14 | 10 | 85 7-8 OueHb
HBY BHT PO 81-90 XOPOLLIO
Y19 NMI NG RF 3225|117 (10| 83 9-10 Good
CIYIuT
Y11 SSUGT 28 | 27|14 | 13| 83 9-10
HIMY
Y9 NSMU 3211917 | 14 | 82 11
CI'VBT
Y5 SSUWT 25|27 (17| 8 | 77 12-13
Cu6VYIIK
Y8 SUCC 32 25| 11|10 |77 12-13 71-80 Xopqmo
Medium
Uucturyt ®CH
Y20 P® 21127 | 14|10 |73 14-15
IFSS RF
The Education and Science Journal Vol. 26, No 7. 2024

105



© AxcenoBa H.I., YcaueBa O.B., YepnsikoB M.K.
PeiiTHrOBast OLIEHKA COCTOSTHMS IIM(BPOBU3aLMY BY30B

HI'K
Y14 uM. [MuHKN 32122|14| 6 |73 14-15
NSC Glinki

CI'VIIC
SSURT

Y6 28 (25] 9| 8|69 16

YnoBieTBoO-

CII6YTYnd UTEIbHO
Y21 SpBUME 21(22]14 |10 67 17 6170 p

HI'VAIU
NSUADA
Pry

Y18 uM. Koceirmua | 19 | 22 | 11 | 10 | 62 19
RSU KOSIGINA

Satisfactory

Y12 321919 | 6 |65 18

HTACY

Y13 NSUACE

251911 5 | 60 20

Heynosnet-
16|16 0 | 5|38 21 60 BOPUTEIbHO
Bad

HIOU TTY

Y17 NLITSU

HBBKY

Y22 NHMCS

181 8|6 |5 |36 22

I'pacduuecku parskupoBaHe By30B HoBocu6MpcKoit 06;1acTy pecTaBIeHo Ha
puc. 3.

—— Ry; HI'TY (NSTU);
—— Ry; HI'Y (NSU); 96
—— Ry; HI'TIY (NSPU);

= Ry; HBBKY 9%
(NHMCS); 36 Ry: HLY3Y
= Ry; HIOU TI'Y (NystM); 96
(NLI TSU); 38
—_ ﬁgu 11;12%(?;'0 Ry; HTAY (NSAU);
( ); 92

— Ry; PI'Y
um.Kocpirnua (RSU
KOSIGINA); 62

—— Ry; HI'VAJIL
(NSUADA); 65

—— Ry; PAHXuI'C
(RANERA); 88

=== Ry; CIIGYTYud

(SPBUME); 67 Ry; HTMYHI'TY

(NSTI); 85
= Ry; CI'YIIC
(SSURT); 69 ~ Ry; Cu6I'YTH
(SIBSUITS); 85
= Ry; HIK
um.Lunkn (NSC —— Ry; HBH BHT P®
GLINKD); 73 (NMI NG RF); 83
=== Ry; Uncruryr ®CBb . ’
P& (IFSS RF); 73 Ry; CI'YIuT
(SSUGT); 83
=== Ry; Cu6YIIK === Ry; CT'YBT === Ry; HTMY
(SUSS); 77 (SSUWT); 77 (NSMU); 82

Puc. 3. ParskupoBaHue BhICIINX yUeOHbIX 3aBeneHmii HoBocubupckoit 061acTyt o
YPOBHIO LIM(DPOBU3ALIUU

Fig. 3. Ranking of higher educational institutions of the Novosibirsk region by the
level of digitalisation

Tom 26, N2 7. 2024 O6pasoBaHMe U HayKa

106



© Aksenova N.I., Usacheva O.V., Chernyakov M.K.
Comparative assessment of the state of digitalisation in higher education institutions

Bce ananmusupyemble yueOHbIe 3aBeJeHMS MpejaraeTcsl KiaccubuimpoBaTh
o 1ecty ypoBHSIM. COIIaCHO TPeIOKeHHON Kiaccu@uKaluyum, ypoBeHb mudpo-
BU3ALUM Y MSITU 3aBeJleHMII caefyeT MPU3HATh OTIMYHBIM, Y AEBSITU — XOPOIIUM 1
OUeHb XOPOIINM, Y IIeCTU — YAOBAETBOPUTEIbHBIM U TTOCPEICTBEHHBIM, a Y JBYX —
KPUTHUUECK! HEYIOBJIETBOPUTENbHBIM.

[TonyyeHHbIE pe3y/abTaThl MO3BOSIIOT TOBOPUTH O TOM, UTO Jlaske Cpenu Jiu-
JlepOoB I10 pe3yIbTaTaM OLIEHKM YPOBHS LMGPOBU3AIMM MOXKHO BBIIETUTD chephl,
KOTOPBIM BY3bI YAEISIOT HEJOCTATOYHO BHUMAaHMS. Tak, UnbpoBU3aLNUs OpraHu-
3a1Muy 06pa30BaTeNIbHOrO Mpollecca HU Y OMHOTO 13 By30B, IIOMABIIMX B KIacTep C
OILIEHKOJi OTINYHO, He Habpasa 100 6a/710B 1 Jaske He MPUOIM3UIACh K 9TOI BeJu-
ynHe. Cpeny BceX 06C/IeJOBAHHBIX BY30B, TOJIBKO IBA MMEIOT BBICIINI 6aIT B 9TOM
cdepe: HI'TU 1 CubI'YTU.

Cdepa mpodummsanm, mpeacTaBieHHAs TAKMMY BUIAMY, KAK KOMMYHUKAIAN
B IM(POBOI1 cpene, HAMUNE KypCOB MOBBIIIeHMS KBamudukaiyum B chepe mudpo-
BOJi TPAaMOTHOCTY ¥ IIPOTPaMM OOYUYeHUs CTYIeHTOB, HallpaBJIeHHOTO Ha Pa3BUTHE
1MbPOBBIX KOMITETeHIINI, y 9 13 22 TIpMBeAeHHBIX By30B HaXOAMUTCS Ha IMOCIeHEeM
MecTe cpeau Bcex cdep nmdpoBu3any. IToO KOCBEHHO MOXKET CBUIETETbCTBOBATD
0 HeXeJIaHUM UM HETOTOBHOCTY BY30B KOMMYHMIIMPOBATH M Pa3BMBATh HUMPO-
Bble KomIleTeHIMH. [Ipyuem obpalaet Ha cebst BHMMaHMe TOT (aKT, UYTO BOIIPOCAM
uudpoBU3alNK yIpaBieHus 1 MHGOPMAIMOHHOK 6e30MacHOCTM BY3bl YIESIOT
IOBOJIBHO 6osbIioe 3HaueHue: y 21 u3 22 By30B cyMMa 6a/uioB 3Toit chepst 50 u
BbIIIIEe. A BOT BOITPOCHI OpraHM3aly BHEYUeOHOTO Ipoliecca, y 60 IbIIMHCTBA BY30B
o1MdpoBaHbI HEAOCTATOYHO (HE CUNTAS MSITEPKM JINIEPOB, Y KOTOPHIX HAGMIOAAEeT-
Cs1 TIOJTHOE eIMHOT/IacKe B 3TOM BOIIpoce, orleHeHHOoe B 100 6asu1oB). Tak, y 4 By30B
OlleHKa JaHHOJ cdephl He mpeBbliaer 50 6aI0B, a Y OMHOrO 13 HuX BoobIe 0.

O6cyxaeHue

Vccnenyemast mpobiema oljeHKM LUGpOBMU3aLUy By3a akTyalbHa IJis1 TeOpUM
M MPaKTUKY COBPEMEHHOTro 06pa3oBaHMs. Bo-miepBbiX, GOMBIIMHCTBO MUCCIeI0Ba-
Tejeil pacCMaTpUBAIOT HMMAPOBMU3ALMIO By3a C IMO3UIMM €r0 TOTOBHOCTM K Heid,
BO-BTOPBIX, Uepe3 OLIEHKY Pe3yJbTaTOB U MOCAeACTBUIT 9TOl nmyudpoBusanumn. On-
HAKO BTOPOJ MOAXOH, B HACTOSIIEe BpeMsl HOCUT HECUCTEMHBIV TOUEUHBI Xapak-
Tep ¥ OCHOBBIBAETCSl HAa Pa3/IMYAIOLIMXCSI METOAMKAX OLleHKM, KaK 10 UICTOYHUKAM
nHdopMaluu, Tak 1 Mo MpueMaM ee aHaJIUTUYeCcKoli 06paboTku. B cBoeM mcciie-
IOBAaHUM MbI COBMeEIaeM BCe aCIeKThI JAHHOI MTPOGIeMBI U TIpeJjiaraeM OCYIIecT-
BJISITh CPaBHUTEIbHYIO OLIEHKY COCTOSIHMS IIMGPOBU3AINM By3a, 6a3MPYIOIIYIOCS
Ha OTKPBITBHIX JAHHBIX C VCIIOIb30BaHMEM MOPGOIOTMUECKON MaTPUIIbI, 6aTh-
HO-PEMTUHTOBOJ CUCTEMBI M MHAEKCHOTO MeTona. B oTeueCcTBEeHHBIX MCCAemOBa-
HUSIX I OTpefiesieHus] YPOBHS LMGPOBM3ALNUYM BY30B UCIIOIb3YeTCS MeTOAMKa
6a/UIbHO-PEMTUHIOBOI OLIeHKM [5, 6]. Tak, B MeToAVKe, peaaoxkenHoli E. B. TTnoT-
HUKOBOIA [5], MCIIOMB3YIOTCSI OTKPBIThIE TaHHbIE CAliTOB YHMBEPCUTETOB, a B Kaue-
CTBe KJIIOYEBOT0 CyObeKTa 06pa3oBaHus paccMaTpuBaeTcs By3. E. B. BpomoBckast ¢
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coaBTopamu [6], mpu pa3paboTke MHAMKATOPOB IM(POBMU3AIMY BY30B YUIUTHIBAIN
TpeGoOBaHMsI TPEX 3aMHTEPECOBAHHbBIX CYOBEKTOB 06pa3OBaHUSI: aOUTYPUEHTOB,
CTY[€HTOB U BBIITYCKHMKOB. Hallla MeToiiKa BK/IIOYaeT TT0Ka3aTesu, IPeCcTaBIIsio-
IIyie MHTepeC IJisI TAKUX CYObeKTOB 00pa30BaHusI, KaK COOCTBEHHO BY3bI, TAK U IJIs
rOCYIapCTBEHHOTO PErY/ISITOPa BhICIIETO 0OPa30BaHM.

[MonmydyeHHbIe HaMM 3HAUEHMSI TO3BOJISIIOT OIPENENINTh MPUOPUTETHBIE Ha-
npaBiaeHusl HMAPOBU3aLMM BY30B: TaK, Hambojee 3HAYMMOI JisI OOJBIIMHCTBA
BY30B siBJIsieTcs: chepa 1udpoBU3aIu UMEHHO yIIpaBieHus 1 MHOOPMAaIMOHHOIA
6e30macHOCTH, 3aTeM ciaenyeT cepa opraHusanyuy 06pa3oBaTENbHOTO MPOIECCa,
Jajiee OpraHM3alus BHeyuyeOHOI IesITebHOCTU, M 3aMbIKaeT CIMCOK — mpodu-
mu3anyst. Ha Ham B3misy, Takass KapTuHa GOJbIe TOAXOAUT OM3HEeC-KOMITaHUSIM,
HeXkenu 06pa30BaTebHBIM yupeskaeHnsiM. HemocraTouHoe BHMMaHMe yIeleHo BO-
rpocam IMppoBOi KOMMYHMKALIMM B 00pa30BaTeIbHON cpene U udpoBoil opra-
HU3ALMM BHEYUEOHOI IesITe/IbHOCTH, KaK MpernojaBarTesieil, Tak U CTyJeHTOB (Kak
peanbHBIX, TaK U MOTEHIMaIbHbIX). K aHa/lOrMuHbIM BbIBOZAaM Mpuuuii M. Bond ¢
Koyuteramu [35]. OTMeTM, UTO B 3TUX UCCIEOBAHUSIX B KaUeCTBE OCHOBHOTO MH-
CTPyMEHTapus MCIIOIb30BaHO aHKeTVPOBaHMe BHYTPYM BY30B (IIperoaBaTenein u
CTYIeHTOB). AHAJIOTMYHbIE MHCTPYMEHTBI MCITOIb3YIOT M POCCUIICKIME MCCIenoBaTe-
s, Tag, ImyTeM aHKeTUPOBaHMS IIpernoaBaTesieil U CTYyIeHTOB C UCIIONb30BaHMEM
mikasibl JIavikepra N. Ronzhina ¢ coaBTopamu mpuIluiv K BBIBOAY O HU3KOM YPOBHE
MIPOHUKHOBEHUS I[M(DPOBBIX TEXHOIOTUII B BbICIIee 06pa3oBaHue [32].

Heo6xonumocTh B3BEIIEHHOTO MOAX0AA K MPUMeHEeHUI0 IMGPoBU3aIUY B 00-
pasoBanuy orMmeuaiot 1 T. Brudermann c coaBTopamu [33].

MpsI monaraem, 4To TpeIJjiokKeHHble B paboTe HampaBaeHUs TPeOyIoT Lmbpo-
BOTO PasBUTHS B OyaylleM, UTO MO3BOJIUT By3amM cHOpMMUPOBATH MOJHOLIEHHBIN
npodwib 1MGPOBOro yHUBEpCUTETA. PaszieneHne By30B Ha KJIacTePbl JACT BO3-
MOXXHOCTb 60JjIee peIMETHO CBSI3aTh TOCYJapCTBEHHbIE TIPOTPAMMBbI U TIOTUTUKA B
obmactu uubpoBM3aNy 00pPa30BaHMsI C KOHKPETHBIMM CyObeKTaMy 00pa3oBaHms,
a Y BY30B MOSIBUTCS CYIIECTBEHHBIN CTUMYJ K peaJbHOMY Pa3sBUTUIO HUPPOBOI
Cpenbl Yepe3 BO3MOXKHOCTD YUACTHSI B TOV MM MHOJ IpOrpaMme Mpu YCIOBUM Ha-
JIMYUS OOCTATOYHBIX IIMGPOBBIX MHAMKATOPOB. B 11eoM oreHka 1udpoBusamm
BY30B MOXKET CJIY’KUTh OCHOBOJ IJisl CO3[aHUSI CUCTEMbI IOCYIapCTBEHHOI IMO/I-
IEPKKM U BBISBJIEHUS] TOUEK POCTA CUCTEMbI BBICIIETO 06pAa30BaHUSI HAa CpelHe-
CPOYHYIO TIEPCIIEKTUBY.

3aK/llovYeHue

[TpenJyiokeHHast METOIMKA, Ha HAIIl B3IVISIA, 00/1aJaeT OGHUM OCOOEHHO 3HAUM-
MBIM KaueCTBOM — OOBEeKTMBHOCTbIO. Mbl IOHMMAEM, UYTO [Jis JAHHOM MEeTOIVKM
MIPUCYIN, PUCK HU3KOM OTKPBITOCTM MHOOpMAIMM, KOTOPHII MOXET MCKaskaTh pe-
3y/IbTaThI aHaMM3a. Tak, By3bl MOTYT MCITOJIb30BaTh 3JIEMEHTHI MG POBMU3AIN pa3-
JIMYHBIX cep, HO TP ITOM He PacKpbIBaTh MH(POPMaLNIO Ha cBoeM calite. Ho MbI
rmoJjilaraeM, 4TO 9TOT PUCK OYIeT CHMUKATHCS, TTOCKOIbKY BY3bl 3aMHTEPECOBAHBI B
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(hopMMpoBaHNY CBOETO KAUeCTBEHHOTO ITOPT(OINO0, OMHUM 13 HEOTHEMJIEMbIX d7Ie-
MEHTOB KOTOPOTI'0, B HACTOSIIIIee BpeMsI BhICTYIIaeT 1iudpoBusanys. Peryraius Bys3a
CKJIAJbIBAETCSI M3 MHOXECTBA (aKTOPOB, B TOM UMC/Ie OTKPBITOCTY MH(POpPMAIIUIA.
VIMEeHHO MO9TOMY BY3bI 3aMHTEPECOBAHbI MAKCUMMAIbHO MTO3UIIMOHUPOBATh Ce0S B
MHGOPMAIMOHHOM IPOCTPAaHCTBe. MbI ITOCTapaanCh YCTPAHUTh CYObEKTUMBHOCTD
OIIEHMBAHMS, He MCIIONb3ys IKCIIEPTHbIE METOHbI, a 0a3UpPysICh UCKIIOUMUTETHLHO
Ha (aKTMYECKOM PacKpbITUM MHPOpPManuyu B obmacTy nudpoBM3amnuy By30B Ha
MX caiiTax. Mpl 1ojiaraeM, YTO MMEHHO 4epe3 IMOJTHOTY PacKpbITUs MHGOPMaLI
BO3MOXKHA He3aBMCHMMas OlleHKa IMdpoBu3almu By3a, Kak OTeYeCTBeHHBIMY, TaK
" 3apyOEesKHBIMM CTEIKX0IepaMu. [JaHHYI0 METOIMKY OT/IMYAeT YHUBEPCATbHOCTD,
arpobupoBaB Ha Bys3ax HoBocMOMpPCKOil 061acTi, ee BO3MOKHO MPUMEHUTH U K
By3aM APYIUX CyObeKTOB P®D, a Takke K MHOCTPAHHBIM By3aM. MeToayKa OLleHKNU
YPOBHS LIMPOBU3ALM MOKET OBITh UCITOIb30BaHA YYEOHBIMM 3aBEIEHUSIMU IIJIST
CaMOOII€HK!, OIIPeIeJIeHN ST CBOET0 KOHKYPEHTHOTO COCTOSIHMS 110 YPOBHIO HMDpOo-
BU3allMI, ONIpeeeHNI0 HeJOCTaTKOB U «y3KMUX MECT» U TIPUHSITUIO PelleHuii 1Mo
oTpeneeHNI0 HaTlpaB/IeHNI COBePIIeHCTBOBAHMS 3TOTO Mpoilecca. OpraHbl yIIpaB-
JIEHWSI MOTYT OIIeHUTH 3G (HEeKTUBHOCTD Mpoliecca IUbpoBU3alNY YIeOHBIX 3aBee-
HUIT ¥ TIPUHSITb COOTBETCTBYIOIINE PelleHNsI. AGUTYPUEHTbI MOTYT MCIIOb30BaTh
MOJTyYeHHbIe TaHHbIe OJIS MIPUHSTHUS PelleHNsI 0 BO3MOXKHOM ITOCTYIUIEHUN B BY3.
ITpu 5TOM MBI He MCK/II0YaeM HeoOXOOMMOCTM PasBUTUS JaHHOTO MCCIeLOBaHMS.
Kak mpencraBiiseTcsl, KpUTepUM YPOBHS IMpOBMU3aLluyM BY30B — 3TO He IepMa-
HEHTHbIE TIOKA3aTeIy, OHM MOTYT M3MEHSThCSI, BCTIEICTBYE Uero 6ymeT Tpe6oBaTh-
s mepecMoTp IUGPOBBIX BUIOB IESITEBHOCTY U UX 37eMeHTOB. Kpome ToTO, 1151
roATBepPKAeHMs 3DPEKTUBHOCTY JaHHOV METOIVKM HeoOXO0AMMO HAKOIUTh Mac-
CUB SMIIMPUYECKUX JAHHBIX 110 YKa3aHHBIM MTapaMeTpaM.
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HaykoBeneHue Kak Hay4yHas u obpasoBaTenbHan gUCLUNIIMHA:
ONbIT PEKOHCTPYKLUMN

E.H. fIpkoBal, A.B. XXykog?, JI.IT. CyBopoBa®, A.I. IBaHOB*
TromeHcKuUll 20cy0apcmeeHHblli yHUsepcumein,
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P4 e.n.yarkova@utmn.ru

AHnHomauus. Beedenue. B pabore IipecTaB/ieH BApUAHT «11epec6opKu» pecTaBIeHNi 0 HayKOBeAeHUM
C YUETOM MOCTHEK/IACCHUYECKUX MTPeACTaBIeHnit 0 Hayke. [[py JaHHOM MOAX0/e HayKOBeLeHMe MTO3ULI-
OHMPYETCS] He TONbKO KaK Hay4Hasl, HO ¥ KaK 06pa30BaTelbHasl, afpeCOBaHHAs HAYMHAIOLIVM JICCIeNO0-
BaTeJsIM, AMCUUIUIMHA. []esib CTaThby — OLlEHKA COBPEMEHHOTO COCTOSIHMSI HAyKOBeIEeHMs KaK HaydHOii
M 06pa30BaTeNbHOI AMCUIMUIUIMHBL B POCCUIICKOM U €BPO-aMepPUKAHCKOM HAyUHO TPaAMLIMK, & TAKXKe
pernpe3eHTaLMsI TPOEKTA MPernoJaBaHus JUCHUILIMHBI «HayKoBeZeHye» Kak CTPOTOil HayKy B €AMHCTBE
(dbyHIaMeHTaTbHbIX M MPUKIAJHBIX €€ aCIeKTOB, KOMMYECTBEHHBIX U KAUeCTBEHHbIX METOIOB MCCIe0-
BaHust. Memodonozus, memodst u Memoouku. BbUT TPYMEHEH CHHTE3 TIOIXOL0B YHUBEPCATbHOIO 9BOMIO-
IJOHM3Ma (KOHLENIVM JeTePMUHVPOBAHHOTO XaoCa),MeTONOB KOJIMYECTBEHHOIO ¥ KaueCTBEHHOI'O
KOHTeHT-aHanm3a. Pe3ynomamel. OCyluecTB/I€H KOMMUYECTBEHHbBIV aHAIU3 COCTOSIHUS HAyKOBEIEHMUS B
Poccyn, KOTOPBIi TIOKa3all, C OLHOI CTOPOHBI, POCT MHTEPeca POCCUICKUX MCCIeoBaTeel K HayKOBe[ -
YeCKoi Ipo6IeMaTyKe, C [PYToii CTOPOHBI, OTCYTCTBYE YeTKUX IIPeCTaB/IeHNii OTHOCUTEIBHO ee IUCLIU-
TUIMHAPHBIX TapamMeTpoB. HayuHas HOBU3HA U NPaKMuUeckas 3Hauumocme. [JOKkazaHo, UYTO HAyKOBeIeHe
MOKET CTaTh 3HAUMMBIM CTMMY/IOM POCTa HAyUYHOTO 3HaHMs B Poccun. B paboTe JOCTUTHYTO TOHMMAaHMe
POJIV ATIMCTEMOTIOTMYECKMX (TI03HABATENbHBIX) M COLMAIBHBIX MEXaHMU3MOB Pa3BUTHS HAYKN.
Kntouessle cnosa: Hayka, HAyKOBeIeHME, YHUBEPCATbHBIN 9BOTIOLMOHN3M, KOHIEIIIVY JeTepMUHUPO-
BaHHOTO Xaoca, science of science, MeTonomorKst GOMBIINX JAHHBIX, KOTMYECTBEHHbIE METOMbI, Kaue-
CTBEHHbIE METOIbI

BnazodapHocmu. ABTODBI BBIPaKAIOT GJIAar0apHOCTh aHOHMMHBIM pelleH3eHTaM kypHana «O6pa3oBa-
HJle Y HayKa», TI06€3HO0 COIMacyBIIMMCS ObITh PelleH3eHTaMM CTaTh.

Jns yumupoeanus: Slpkosa E.H., J)Kykos A.B., CyBoposa JI.I\, iBanoB A.I. HaykoBeeHMe KaK Hay4YHasI

u o6pasoBareibHasT OUCLMIUIMHA: OMBIT PEKOHCTPYKIyKU. Obpasosanue u Hayka. 2024;26(7):116—141.
doi:10.17853/1994-5639-2024-7-116-141
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Abstract. Introduction. The paper presents a reconsideration of the foundations of the discipline of Sci-
ence Studies, taking into account post-non-classical ideas about science. This approach positions Sci-
ence Studies not only as a scientific field but also as an educational discipline aimed at novice research-
ers. Aim. The present research aimed to assess the current state of science as a scientific and educational
discipline in the Russian and Euro-American scientific traditions. It also aimed to present the project of
teaching the discipline of Science Studies as a rigorous science, encompassing both its fundamental and
applied aspects, and utilising quantitative and qualitative research methods. Methodology and research
methods. The synthesis of universal evolutionism approaches (including deterministic chaos concepts)
and the methods of quantitative and qualitative content analysis were employed. Results. A quantitative
analysis of the state of science in Russia was conducted. The analysis revealed an increase in the interest
of Russian researchers in scientific issues. However, it also highlighted a lack of clear understanding of its
disciplinary parameters. Scientific novelty and practical significance. It is proved that Science Studies can
be a significant incentive for the growth of scientific knowledge in Russia. The work has led to an under-
standing of the role of epistemological (cognitive) and social mechanisms in the development of science.

Keywords: science, science studies, universal evolutionism, concepts of deterministic chaos, science of
science, big data methodology, quantitative methods, qualitative methods
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Los estudios cientificos como disciplina cientifica
y educativa: experiencia de reconstruccion
E.N. Yarkova', A.V. Zhukov?, L.G. Suvérova3, A.G. Ivanov*
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Abstracto. Introduccion. El articulo presenta una variante de reensamblaje de ideas sobre la ciencia, te-
niendo en cuenta ideas post-no clasicas sobre la ciencia. Con este enfoque, la ciencia se posiciona no
solo como una disciplina cientifica, sino también, como ciencia educativa, dirigida a investigadores prin-
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cipiantes. Objetivo. El proposito del articulo es evaluar el estado actual de los estudios cientificos como
disciplina cientifica y educativa en la tradicién cientifica rusa y euroamericana, asi como representar un
proyecto de ensenanza de la disciplina “Estudios Cientificos” como una ciencia rigurosa en la unidad
de sus aspectos fundamentales y aplicados, métodos de investigacion cuantitativos y cualitativos. Me-
todologia, métodos y procesos de investigacion. Se aplicd una sintesis de los enfoques del evolucionismo
universal (el concepto de caos determinista), métodos de andlisis de contenido cuantitativo y cualitativo.
Resultados. Se realizé un analisis cuantitativo del estado de la ciencia en Rusia que mostrd, por un lado,
un aumento en el interés de los investigadores rusos por las cuestiones cientificas y, por otro, la falta de
ideas claras sobre sus parametros disciplinarios. Novedad cientifica y significado prdctico. Esta demostra-
do que la investigacion cientifica puede convertirse en un estimulo importante para el crecimiento del
conocimiento cientifico en Rusia. Con el trabajo se logré una comprension del papel de los mecanismos
epistemoldgicos (cognitivos) y sociales del desarrollo de la ciencia.

Palabras claves: ciencia, estudios cientificos, evolucionismo universal, conceptos de caos determinista,
ciencia de la ciencia, metodologia de big data, métodos cuantitativos, métodos cualitativos
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BBepeHue

HaykoBeneHye TpaAuIIMOHHO OTIpefesieTcss Kak HayKa O Hayke, pediekcus
OTHOCUTEIBHO CYITHOCTU U CYIIeCTBOBaHMSI HAyKM, MEXaHU3MOB 1 (HaKTOPOB PoO-
CTa HAy4yHOTO 3HaHMs. [IOHSITHO, UTO HAayKOBeAUYeCKue UCCIeJOBaHUS aKTyalIu3u-
PYIOTCS TaM U TOT[a, IIe M KOrja Ha IOBECTKY JHS IToCTaBjieHa IpobiemMa pocTa
Hay4YHOT'O 3HAHMUS U, COOTBETCTBEHHO, BO3HMKAET BOIIPOC: KAKMM 006pa30oM MOKHO
CTUMYIMPOBATh 3TOT pocT? [losiaraem, 4TO MOMCK OTBETOB Ha 3TOT BOIIPOC CETOLHS
Ype3BbIUATHO aKTyajeH JIJIsS POCCUIICKOTO 001ecTBa, Oyayliee KOTOPOrO BO MHO-
TOM 3aBMCUT OT CIIOCOGHOCTY CO34aBaTh ¥ pa3BUBATh HAYKOEMKMe 1 MHGOPMAL-
OHHOEMKIe TeXHOTOTUM.

TepMIH «HayKOBeleHMe» B HayYHbIII 000pPOT BBeJ B 1926 I. IepBbIi HAyKO-
Ben, B CCCP . A. Bopuueckuii. B craTbe co 3HaKOBbIM Ha3BaHMeM «HaykoBeme-
HMe KaK TOYHas Hayka» OH oIlpefenus IMpegMeTHOe I0oJe HayKu O HayKe, TOeCTb
HayKoBeJleHMsI, KaK, BO-TIePBbIX, BHYTPEHHIO MPUPOAY HAYKM U, BO-BTOPbBIX, KaK
001IeCTBEHHOE Ha3HAUeHMe HayKM, ee OTHOIIIeHVe K APYTUM BUIaM O0IeCTBeHHO-
ro TBopuectsa [1]. IHTepecHO, uTO Bopuuyecknit JOCTATOYHO KPUTUYHO OT3bIBAI-
cs1 0 humocoduy HayKu: «BaskHbI BOIIPOC O MpUpoIe HayKy 6e3HaIEeKHO TOHET B
MYyTHOM IIOTOKe punocodckoit cioBecHOoCTH» [1, c. 11]. Bosee Toro, oH cunTasl, uTo
Teopusl HayKy JTO/KHA OTMeKeBaThCs OT Ghustocoduim, KOTopasi 3acopsieT TTOJIOXKM-
TeJIbHYI0 HayKy HaACTPOEUYHbIMM BTOpPKeHUSMU. Bymylee, B ero BUIeHUM, OymeT
MIpMHALJIeXXaTh HAYKOBeIeHUIO, SIBJISIIOIeMY 0007 caMOIT03HaHMe HayKU TIoCpe -
CTBOM TOYHBIX MeTOLOB Hayku [1, c. 17].
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HaykoBepeHne akTtyanmsupyetcss B Poccun B 310Xy XPYLIEBCKOI OTTEMENN.
CTpemMuTenbHOE pa3sBUTHE HAYKU, ee TIpeBpallieHe B BaKHENMIIYI0 MOTUTUUECKYIO
CUITY, OCMbBICJIEHVE HayKM KaK MCTOYHMKA COLIMATIBHOTO 6JIar0COCTOSIHMS U ITPOrpec-
ca 3aCTaBjIsIeT 3aIyMaThCs O HEO6XOAMMOCTY (OPMMUPOBAHUS HAYKU, U3yUaloIeit
HayKy. 60— 80-e roapr XX BeKa — BpeMs pacliBeTa POCCUIICKOTO HayKoBedeHus. B
9TOT Tepuof, HayKoBeaeHe, 6e3 MpeyBenueHys], IpeBpaliaeTcs B OOMH U3 Hayd-
HbIX TPEHJ0B, CTAHOBUTCS NIPeJMETOM CePbe3HbIX IUCKYCCHUIA, yuacTue B KOTOPBIX
MPUHMMAIOT yUYeHble Pa3HbIX CTPAH. ITO U MOHSITHO, B BUJEHUM TIpelicTaBuUTeNel
9TOTO HOBOTO HAaIMpaB/IeHMUs, €ero IaBHAs (QYHKIMS 3aK/II0YAeTCS B TOM, UTOObI
«chopMyIMpPoOBaTh TeOpeTMUYECKIE OCHOBBI ONTMMAaJIbHOM opranusauum u sddek-
TUBHOCTM YIIPaBJIe€HMS Pa3BUTHEM HAayKu» [2, C. 4].

CepbesHblii BKJIA[ B pasBUTME HAyKOBe[eHUs CHeaau COBETCKUEe yueHble:
C. P. Mukynunckwmii, [.M. IIo6pos, 3. M. MynbueHko, B. B. Haiumos, H. . PonHbiit 1
npyrue. [TokasaTenabHO, UTO UX MCCAEIOBATEIbCKIE YCUIMS ObUIM HallpaBIeHbl He
TOJIBKO Ha pelreHue MpakTUIeCKMUX BOIIPOCOB PYHKIIMOHMPOBAHMS HAYKH, HO U Ha
pa3paboTKy TeopeTuUecKuX OCHOBaHMII HayKoBemeHMUs — 060CHOBaHMe O6BHEKTa,
MpeMeTHOTO 10Jisl, MeTofoB. TeM He MeHee eI HOTO MHeHMsI OTHOCUTEIbHO Ipe/l-
MeTa ¥ MeTOJIOB 3TOV AVUCIUIUIMHBI He CJIOXUI0Ch. OIHM MTOHMMAaJIK HayKOBeleHne
KaK KOMIIEKC HaYYHbIX IUCIIATIIMH : JIOTMKU, METOHOJIOTUY, UCTOPUH, COLTMOJIOTUH,
TICUXOJIOTY, 9KOHOMMKU, TEOPUM OpPraHMU3alMM U yIIpaBAeHUS] HAYKU — Yy KaXAoi
13 KOTOPBIX €CTh CBOI MpeaMeT, MeToAbl. [IpyTue — Kak caMOCTOSITENTbHYIO «KOM-
TJIEKCHYI0» AVCUUIIIMHY, MMEIOITYI0 CBOV crieluduuecKnii IpeaMeT 1 CBOY MeTO-
Iobl. OmHYM paccMaTpUBaIM HayKOBeAeH)e KaK OJHOBPEeMEHHO (GyHIaMeHTaTbHYI0
U TIPUKJIQAHYI0 HAYUYHYI0 AUCIUIUIMHY, OTIepUPYIONIYI0 KaK KaueCTBEeHHBbIMMU, TaK
M KOJIMYeCTBEeHHbIMM MeToAaMu uccaeqoBanus. Jpyrue Buaenu B HayKOBeIeHUM
MPUKIAOHYI0 AUCHUIUIMHY — HAyKOMEeTPUIO, ONepUPYIONIYI0 KOJAUUYeCTBeHHbIMU
MeTOogaMM ucciiefoBanus [2].

HecomHeHHO, cTaHOBJIEHMIO U pa3BuUTHIO0 HaykoBemeHMss B CCCP crioco6cTBO-
BaJIO TOCYIApCTBO. B oTimume, ckaskeM, oT humocodmu HayKu, HayKoBeleHe M3Ha-
YyajIbHO ObUIO HalleJIeHO Ha pa3paboTKy CTpaTeruii yrpasaeHus HayKoii. [IOHSTHO,
YTO B YUIOBMSX IIJIAHOBO-pPacCIipelenuTeNbHO SKOHOMMUKM 3TO MOIJIO OCYIIEeCT-
BJISIThCSI TOJbKO TOCYHApCTBOM. IIpuMedaTe/ibHO, UTO HayKOBeJeHMe paccMaTpu-
BaJIOCh MCKIIOUNTEIbHO KaK HayyHasl AMCUMUIUIMHA. HecMOTps Ha TO UTO MHOTUe
kadenpsl B CCCP 3aHMMAaIMCh HAYKOBEIUECKOV TeMATUKOI, IIperofgaBaHye HayKo-
BeJleHMST KaK KOMITIEKCHOM AVCIIUIIMHBI, @ TeM O0Jiee TIOTOTOBKA CHEIMaICTOB
110 HAYKOBEJEeHNIO OTCYTCTBOBA/IN. BO3MOXKHO, 3TO 6BLIIO CBSI3aHO C TEM, UTO 06sI-
3aTebHBIM MIPEIMETOM B acIIMpaHType 6bl1a draocodrs MapKcu3Ma-IeHMHNU3MA,
HalleJieHHas B IepBYI0 ouepelb Ha /Ie0/IOTMUeCKYIO ITOATOTOBKY HauMHAIOMIMUX UC-
cjemoBaTesien.

[Tocne pacnaga CCCP HacTymmI KpU3nUC pOCCUICKOTO HAaYKOBEIEeHM S, KOTOPbIN
ObLT 06YCJIOBJIEH PSIIOM MPUUMH: AECTPYKIMeH [JTaBHOTO 3aKa3uMKa HayKoBemue-
CKUX MCC/IeIOBaHMII — COBETCKOTO TOCYAapCTBa, KPMU3MCOM MapKCUCTCKO-JT€HUH-
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CKUX TIapaJurMajbHbIX UIEN M yCTAaHOBOK, OOIIEl COLMaaIbHO-IKOHOMMUYECKO
Ile30praHu3almei.

Buauasie XXI Beka MHTepec K HAayKOBEIUECKOii IMPo6aeMaTHKe OKUBUJICS, UTO
OBLIO CBSI3aHO C MaJeHNeM KejJe3HOro 3aHaBeca 1 OTKPBIBIIeiics BCIeICTBIME 3TO-
0 BO3MOXXHOCTBIO ITO3HAKOMMTBCSI C TBOPUECTBOM €BPOIIENICKUX, aMepPUKaHCKUX
MCTOPMKOB, COLIMOJIOTOB, (procodoB Hayky. OMHAKO HE3aKOHUYEHHbI «HAyKOBE/I -
YeCKUii IIPOEKT» TEPSIET CBOIO aKTYaJIbHOCTh, HAYKOBeZeHMe 6oJjiee He pacCMaTpu-
BaeTCsl Kak HeKoe KM3HEHHO BakHOe HallpaBjieHMe MCCaeloBaHuii, Ipu3BaHHOe
MHUIIUMPOBATh POCT HAYUHOTO 3HAHMSI.

TeM He MeHee, KaK ITPeCTaB/SIeTCs, Y HAyKOBeIeHMsI eCThb Oyayliee 1 He TONb-
KO B KauecTBe pyopuky I'PHTU, 06beauHSIOINIEN BCe, UTO MMEET OTHOIIEHNE K Hay-
Ke ¥ HayYHbIM MCCIeI0BaHMsI, HO ¥ B KaUeCTBe AVCUUILIMHbI, MMEIOIIeli CBOVi 00b-
eKT, IpeIMeTHOE M0Jie, METOA0JI0TMYECKIIA arIapar.

limoTesa mucciegoBaHUsS — HAayKOBEJEHME MOXKET CTaTh 3HAYMMBIM (DaKTO-
POM poCTa Hay4yHOTo 3HaHMsI B Poccum ipu ycioBuu:

— PEKOHCTPYKIMY HAYKOBeOeHMS C TapaguTrMaabHbIX TO3UIMI TOCTHEK/IACCH -
YeCKoi HayKU: TeOpUM INT06ATLHOTO IBOTIOIMOHM3MA, TEOPUM TeTePMUHUPOBAH-
HOTI'0 Xaoca, AUTUTaIbHbIX IOAXOO0B;

— IIpeBpallleHMs] HayKOBeJeHMsI B 00pa30BaTeIbHYIO NUCIIUIUIMHY, OOpaleH-
HYIO0 K HAUMHAIOIIMM MCCAe0BaTe/sIM, KOTOpble OCTPO HYKIAIOTCS B IOHMMAaHUMU
TOr0, KaKM 00pa3oM pa3BMBAeTCS HayKa B II€JIOM ¥ KaKOBBI MOJIE/M YCIIEIIHOTO
TOBeJIeHNSI YUeHOTO B MCCIe0BaTeIbCKOM Mpoliecce.

ITens cTaThy — OlleHKA COBPEMEHHOTO COCTOSIHUSI HAYKOBEeA,eHMsI KaK HayuYHOM
1 06pa3oBaTeIbHON IUCIUIUIMHBI, PeIlpe3eHTalys MIpoeKTa MperoaaBaHus HayKo-
BeJleHMsI KaK CTPOroii HayKy B eIMHCTBEe (YHIAMEHTaTbHBIX Y TPUKJIATHBIX acIIeK-
TOB, KOJIMUECTBEHHBIX M KaUeCTBEHHBIX METO/IOB.

UccnemoBaTenbcKie BOMIPOCHI:

1. Yro mpencraBisieT co00ii ceromHsl HayKoBemeHue (science of science) kax
Hay4JHas ¥ obpasoBareabHas OuMcIUIUIMHA B Poccuu 1 cTpaHax 3amanma?

2. Kaxk BO3MOXXHO CyIleCTBOBaHMe HayKOBeJleHMsI KaK CTPOroi HayKu?

3. KakuM IOKHO ObITh HAyKOBEIEHME KaK 0Opa3oBaTesibHas AVCLIUIUIMHA,
Iabbl CTATh 3HAUMMBbIM TOACIIOPhEM B [AeSTeIbHOCTY HAUMHAIOIIEro MCcaenoBaTe-
Jisl, a CJIeloBaTeIbHO, 3HAUMMbIM ABUKUTEIEM POCTa HAYUHOTO 3HAHUSI?

OrpaHnyeHus UCC/IeTOBaHMS : BBULY TOTO, UTO HayKoBeneHMne B Poccuut moHM-
MaeTcs OUeHb IIMPOKO, KaK 00JIacTh MCCIeJoBaHMs, 06beqUHsIIomas Gumaocoduio,
MICTOPUIO, COIIMOJIOTUIO, TICUXOJIOTHIO ¥ IPYTMEe HAyKY, aBTOPBI COWIN Ieriecoobpas-
HBbIM OTPaHMYUTH CBOE MUCC/IEAOBaHME paMKaMM MCTOYHUKOB, MMEKIINX TEPMUH
«HayKOBeZeHMe» B Ha3BaHUM IyOAMKAIlMM, B aHHOTALIMM U KJIIOUEBbIX CJIOBax. I1o-
MMMO 3TOTO, MbI TAKXKEYUUTHIBAIM ITyOIMKALIVY, BKIIIOUaole Mopdonoruieckme
M3MeHeHUsI TEpMIMHA «HAYKOBEIeHNEe».
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O630p nuTepaTypbl

Pecdnekcust oTHOCUTENBHO ITyTelt pa3BUTUSI HAyKoBemeHMs B Poccuu aktyann-
3MpyeTCcsl BHavase BTOporo gecsitwietus XXI B. B aTOT nepmog, nosiBisieTcs Leblit
PSIT aHATUTUYECKUX PaboT, MOCBSIIEHHBIX TPYIHOM cymbbe HaykoBemeHMUs B Poc-
cun. Cpeayt aTuX pabot BbigensieTcs: cepus crateit H. JI. TMHOMINC, B KOTOPBIX Oe-
TaJbHO IpeACTaBJIeHa UCTOPUM HayKoBedeHus B Poccun 60-x, 70-x, 80-x, 90-x rT.
XX Beka, a TaKKe MCTOPHSI pOCCUIICKOTO HayKoBeeHMs Ha pybeske XX—XXI BB. He-
06XOMMO OTMETUTD, UTO B 3TUX CTAThSIX aBTOP IPEJCTABIISET HE TOIbLKO UCTOPUIO
COOBITHIT, HO U UCTOPUIO Uil — CJIOXKHYIO UCKYCCUMOHHYIO aTMOc(depy, B KOTOPOIii
MIPOMCXOAMIIO CTAHOBJIEHME COBETCKOTO HAayKOBeleHMsI ¥ KOTopasi, Kak MpecTaB-
JIIeTCSI, CTaja OMHUM M3 IVIABHBIX (DAKTOPOB HEPEaTM30BaHHOCTY MPOEKTa HAYKO-
BelleHMs KaK CTPOroit HayyHOol OUCIUIUIMHBI U €T0 MpeBpalleHus B «11ojie pa3Ho-
POIHBIX UCCIemoBaHuit» [3,4, 5, 6, 7].

VHble mpuUUMHbBI HECOCTOSITEIbHOCTM HAayKOBeAeHMs KaK CTPOTOoit HayKy BbISIB-
nsget U. 10. AnekcanzpoB. OH CBSI3bIBaeT UX C OrPAaHMUYEHHOCTBI0O KOMMY/ISITUBUCT-
CKMX MOZeJIeil pocTa Hay4HOro sHauust: «[IpeacTaB/sieTcst, YTO HayKOBeIeHNe Kak
CTporasi ¥ BCeoxBaTbIBaloIasi HAyKa O HayKe He COCTOsIIach Mpeskie BCero MmoToMmy,
YTO YIIPOIIEHHbBIN KYMYISITUBUCTCKMIT 06pa3 He COOTBETCTBYET peasibHOM MCTOPUM
Hayku» [8, c. 119].

0. B. T'paHOBCKMIT B CTaThe CO 3HAKOBLIM HaszBaHMeM «TpymgHas cymbba Hay-
KoBemeHMs1 B Poccuu» yTBepKAaeT, UTO OTeUYeCTBEHHOE HAayKOBELEeHME <«HeJb3s
OTHECTM K YCIIEITHO pa3BMBaeMbIM Hay4YHbIM HampasieHUsIM» [9, c. 116].0nHa n3
TIPUYMH TTOJOOHOTO TTOJIOSKEHMSI BeIlel, T0 MHEHMIO aBTOPa, 3aK/II0YaeTCsT B TOM,
YTO 3Ta 06JIACTb 3HAHUS «ITO3BOJINT TIOYYATh PEATbHYI0 KaPTUHY COCTOSTHMS OTe-
YeCTBEHHOI HayKy, aJIeKyI0 OT KapTUHBI, OTMeUYaeMoii B pyKOBOISIIVX MHCTaHLIU-
sax» [9, c. 212].

B. K. Illep6uH monaraet, yTo IVIABHOI YePTOii COBPEMEHHOTO 3Tara Pa3BUTHSI
HayKOBeJIeHMS SIBJISIeTCSI HalleJIeHHOCTh Ha MeTOZ0JIOTMUEeCKIt CMHTEe3 1 YIIOpsIi0-
YyeHMe HaKOIJIeHHBbIX 3HAaHUI 0 Hayke. VccienoBaTesb rmojaraet, YTo ISl AUCHIN-
IJIMHAPHOTO 0OPMIIEHNMSI HAaYKOBeIeHMs BakKHA COLMAIbHAS KOHCOMMIAIVS HaY-
KoBe[oB [10].

B. A. fapganko n C. B. laganko MOgHMMAIOT Ba)XHbIII BOIIPOC COOTHOLIEHUS
HayKoBeZ#eHMs 1 HaykoMmeTpuu: «IlosiBneHne u opopmieHne HayKOBeLeHMs B ca-
MOCTOSITe/IbHYIO OTPaCb HAYYHOTO 3HAHMSI, @ HAYKOMEeTPUM KaK COCTaBHOM YacTu
(oTpaciayu) HayKoBemeHMsT — TpeboBaHMe BpeMeHM, TaK Kak Hayka cTaia uHbopma-
LMOHHBIM ITpouieccom» [11].

K aToMy MOXHO j06aBUTh, UTO yueOHas IUTepaTypa o HayKOBeeHUIO KpaiiHe
HEeMHOTOUMCIeHHa. VIMelomyecs: M34aHUs 110 CYTH MIPeICTaBSIIOT COO0it TPyIbI He
10 HAaYKOBeJleHuIo, a 1o dunocobun HayKku [12].

Vctopust HaykoBeneHMs B eBpomeiickux cTpaHax u CIIA oTamMuaeTcst OT Tako-
ro poga ucropuu B Poccun. [IOBOPOTHBIM ITYHKTOM B MCTOPUM 3alafHOl science
of science MoxkHO cunTaTh TBOpuecTBO D. Price, KOTOPOTO 110 MPaBy CUMTAIOT «OT-
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LIOM HayKOMEeTpUM», TPeBPATUBIINM KOJIMUECTBEHHbIE METOAbI B IVIaBHbII MHCTPY-
MeHT u3ydyeHus: Hayku [13]. ViccmenoBanust D. Price Bo MHOrOM CIoco6CTBOBaIM
npeBpaleHnio science of science B TOUHYI0 HayKy, HalleJIeHHYI0 Ha IOCTPOeHMe
MaTeMaTHU4yeCcKuxX Mogeeit, IIMPOKO MPUBJIEKAIILYI0 BbIUMCIUTEIbHbIE METObI.
Ecu roBopuTh 0 COBpEMeHHOM cocTostHMM science of science (SciSci), To TakoBasl,
B OT/IMYME OT POCCUIICKOTO HAYKOBEIOEHMS, SIBSIET COOOi BITOJIHE KOHKPETHYIO,
MMEIOIYI0 CBOJ YHMKAIbHBIN MTpegMeT ¥ CBOU METObI, JOCTATOYHO y3KYI0, CKOpee
MIPUKIAIHYIO Heskeny QyHIaMeHTaTbHYI0 AVUCIUIUIMHY, HalleIeHHYI0 Ha U3yueHue
(byHKIIMOHMPOBAHMS HAYKM TTOCPeICTBOM MeTomonoruu Big Data.

Peub, KOHEUHO, MJIET O TEHIEHIIVSX, HO He 0 3aKOHYEHHOM ITpoliecce.

Tak, A. Zeng ¢ KojuleraMy perpe3eHTUPYIOT science of science kKak HayKky, Iie-
JIbIO KOTOPOIJ1 SIBJISIETCSI TIPOBEJleHe KOMUYeCTBEHHO OLleHKM Hay4YHbIX UCCIIe0-
BaHUI1, OCHOBAHMEM [IJISI UeTO SIBJISIETCST NOCTYITHOCTh OOJBIINX HAOOPOB JAaHHBIX,
IOCTYII K KOTOPBIM OTKDbII MHTEePHeT [14].

A.]. Gates u A.-L.Barabasi yTBepskaatoT, uTo ¢opMupoBaHuio science of science
CITOCOOCTBOBAIM pacCIIMpeHye MTOCTYIa K COmepsKallMM MPOMYKTbI HAYYHOTO IMC-
Kypca MGPOBBIM ¥ OGMOIMOMETpUUECKUM 6a3aM AaHHBIX, a TAKKe paclpocTpaHe-
HMe MaTeMaTuuyeCcKuxX Mogeseii M BBIYMCIUTEeIbHbIX METOOB /1J1s1 KOJMMYeCTBEHHOM
OIIeHKM TMHAMMKM MHHOBAIMIA U YCIIEXOB B HayKe [15].

Z. Lin ¢ coaBTOpamu y6eXIeHbl, YTO PACTYIIMil MHTepec K science of science
00YC/IOB/IEH PACTYIEli TOCTYITHOCTHIO KPYMTHOMACIITAOHBIX HAOOPOB TaHHbBIX, OT-
paskaolMX 3aKOHOMEPHOCTM (QYHKIMOHMPOBAHMUS HayKu. OHU TpPenCTaBisIOT
MacmTabHyio pa3pabotky SciSciNet (03epo JaHHBIX), KOTOpasl, 0 UX YOeKIeHUIO,
TTO3BOJIUT BBISIBJISITH (DaKTOPBI HAYYHOTO TTporpecca [16].

S. Chaudhury mosraraet, uTo, 61aromapst HaaMumio MG POBIX JaHHBIX O ITy6IN-
KalMsX, UMTUPOBAHMUM, GUHAHCUPOBAHNUM, COTPYIHMUYECTBE M MOOMIIBHOCTHU yue-
HBIX, Science of Science MokeT 06eCIeunTh KOIMUECTBEHHOEe TTIOHUMaHMe CBI3eli,
TIPSIMBIX WJIM KOCBEHHBIX, MEKAY YUeHBIMM 10 BCEMY MMPY, OHa MOKET JaThb Mpe/l-
CTaBjIeHMe 00 YCIIOBUSX, JIEKAIIMX B OCHOBE HAyYHOT'O TBOPYECTBA, O MPOMCXOKIE-
HUM HAYUYHBIX OTKPBITUI U TEXHOJIOTMYECKUX MTPOPBIBOB [17].

Bcectoponumii 0630p coBpeMeHHOJ SciSci mpemcraBieH B MoOHOTpaduu
«Science of Science». ABTOpsI 3TOTO MCcCIenoBanust — Wang Dashun u Albert-Laszlo
Barabasi — 1mokassIBaioT, KakuM 06pa3oM, onupasiCb HAGOJbIIME TaHHbIE, MOXKHO
PacKpBITh 3aKOHBI, YIIPABJSIOIINME KaK MHIMBUIYyATbHOM HAyYHOV Kapbepoii, Tak
¥ paboTolt HayKyM B I1€JIOM; ITOHSATH, KaKye BUIbl HAYYHOTO COTPYIHMNYECTBA SBIISI-
10TCST 9O (HEKTUBHBIMM; OCMBICIUTD, KaK BIUSIOT HEYAAUYM Ha TBOPUYECKMIA ITPOIIECC;
BBISIBUTb MCTOYHUKY HAYYHOI MPOLYKTMBHOCTU M HAy4HOTO ycrexa u T. 1. [Toka-
3aTeNbHO, UTO MOHOTpadust agpecoBaHa CTyoeHTaM, MaruCTpaHTam JJisl TPOJBU-
SKEHMST MX Kapbepbl ¥ OpraHu3aiusiM, IPUHMMAIONMM PeIleHusT JJIs1 TIOBBIIIeHNS
ponu Hayku B obuectse [18].

Hakogelr, B mporpaMMHOI1 craThbe «Science of science» S. Fortunato ¢ kosera-
Mu — Begyluiumy HaykoBegamy EBporbl u CIIA mpeajiararoT JOCTaTOUHO OpraHnyd-
HYI0 KOHIIEMINIO science of science, B OCHOBaHMM KOTOPOA JIEKUT IIpeiCTaBIeHNE O
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TOM, YTO HayKy MOXKHO OIIMCATh KaK CI0KHYI0, CAMOOPTaHU3YIOIIYIOCS U pa3BUBa-
IOIIYIOCS CeTh YUeHbBIX, TPOEKTOB, CTaTell, uaeit. SciSci mo3muimoHmUpyeTcst aBTopa-
MM KaK TPaHCOUCIUIUIMHAPHAS 06/1acTh MCCIeA0BaHMIA, pUBIeKaoomas 60bline
MAacCCUBBI TaHHBIX IS BHISIBIEHUST MEXaHM3MOB IMHAMMKM HAyKU ¥ BHIPAOOTKM pe-
KOMeHJaluii IJIs1 JOCTVDKEHMST yCIiexa KaskAbIM yUeHbIM M HayKOi1 B 11e710M. B uacT-
HOCTH, aBTOPBI yKa3bIBaloOT, uTo: «HayKka o Hayke (SciSci) mpeparaeT KoamnuecTBeH-
HOe IMOHVMaHMe B3aVMOEeCTBMIE MeKIY YIeHbIMM B Pa3INUYHbIX reorpadmuyecKux
U BpeMeHHbIX MaciiTabax. OHa JaeT mpeacTaBieHye 00 YUIOBUSIX, JeXKaIluX B OC-
HOBE TBOPYECTBA ¥ TeHe3}ca HayYHBIX OTKPBITUIA, AJIT TOTO YTOOBI B pe3yiabTaTe
pa3paboTaTh MHCTPYMEHTHI M MOJIUTHUKY, KOTOPbIE TIOTEHIIMAIbHO MOTYT YCKOPUTD
passutue Hayku» [19, p.1].

OcHOBHbIE HamIpaBJIeHNs UCCIeoBaHMit science of science: HayKa MHHOBaIWIA,
HayKa Kapbepbl, KOMaHJHas HayKa, HayKa U reHJiep, HayKa 1 BO3PacT U T.7,.

Hampumep, Y. Yian ¢ coaBTopaMy pacCMaTpMBalOT JMHAMMKY Heylau B HayKe,
BBISIBJISIIOT 3aKOHOMEPHOCTU 1 BO3MOXKHOCTH Tepexofia OT Heyau K ycIexy, orpe-
ZleJIeHHbIe TIOCPeICTBOM aHaIM3a KPYITHOMACIITa0HbIX 6a3 JaHHbIX [20].

S.G.]J.Chu nJ. Evan BeIIBUTAIOT MeI0, ChOPMYIMPOBAHHYIO Ha OCHOBE aHaIM3a
OOMBIINX TaHHBIX, COTJIACHO KOTOPOI yBeauMdyeHMe TIOTOKA CTaTeil B TOM WM MHOM
o6yacTy HayKy, BIEKyIee ee paciiMpeHyue, BefeT K 3aMeJIeHMI0 POCTa HayuHOTO
3HaHUs, BCIEICTBYE OTCYTCTBUSI CMEHbI ITapaJUrM U «3aKOCTEHeHMsI KaHOHa» [21].

S.Feng,]. G.Foster n J. A. Evans penpe3eHTUpYIOT MCCIef0BaHMe, B paMKaX KO-
TOPOTO ONYOIMKOBAHHBIE Pe3yIbTaThl MCCAEIOBAHMIT MOIEIUPYIOTCS KaK IMHAMM-
yeCKuit rurieprpad, KOTOPbIN MO3UIIMOHUPYETCS KaK CTPYKTYpa, 00ecreunBaonias
OCHOBY TSI OYIYIINX HAYIHBIX OTKPBITHI [22].

W. Lingfei, D. Wang u J. A. Evans Ha oCHOBaHMM aHajM3a OOJIBIIOr0 MacCuBa
JAHHBIX [TOKA3bIBAIOT, UYTO HEGOJIbIIIME KOMAH/Ibl MUMEIOT TeHIEHIINIO FeHepMpPOBaTh
HOBbIE MJIey, TOTAa KaK 60Jblie KOMaHIbl 60/iee CKJIOHHBI Pa3sBMUBATh CYIIECTBY-
romue [23].

J. G. Foster, A. Rzhetsky 1 J. A. Evans Ha MaTepuase aHanu3a 60/ IbIINX JaHHBIX
0 BO3MOSKHOCTSIX MHHOBAIIMOHHOM HAyKM BBHICTPAMBAIOT OOBSICHUTETHbHYIO MOZEb,
COIJIACHO KOTOPO¥ MHHOBAIIMOHHBbIE ITyOMMKAIIMY BCETAA PUCKOBAHHDI, TPAOULI-
OHHbIe TTYOIMKAI[MK K& MeHee PUCKOBAaHHbI, KPOME TOTO MX MOAAeP;KUBAIOT OIpe-
JleJIeHHbIe MHCTUTYLMOHAIbHbIE CUJIBI [24].

PesynbTaThl MCC/IegOBaHMI T€HAEPHOTO pacnpeneneHus Mo mapaMeTpaM aB-
TOPCTBA U LIUTUPOBaHMUA craTeiil mpeacrasieHsl G. Cardona u A. Herrera. Ha ocHo-
BaHMM aHAJIM3a CTaTeli U3 MeXKIYHapOOHOI 6a3bl JaHHBIX SCOPUS aBTOPHI AeIal0T
BBIBOJI, O TeHIEPHOM HePaBeHCTBe, KOTOPOe IMPEISTCTBYeT GOPMUPOBAHMIO «CITPa-
BeJINBOI HayKu» [25].

HeoGxomyMo OTMETUTb, UTO OOpalieHie K MEeTOHOJNOTUYM OGOJBIINX JAaHHbIX
BOBCe He PacCMaTpPUBAETCSI KaK OTKa3 OT KaueCTBEHHbIX METOAO0B MCC/IeJOBAaHUI U
repexo[, UCKJIIOUNTENbHO K KonmuecTBeHHBbIM. [1o mbiciiu D. Kang u |. Evans, xpymi-
HOMAacCIITaOHbIe 1IM(POBbIE TaHHBIE U HOBbIE BHIUMCIUTENbHbIE METOIbI TIO3BOJISIT
MIPeBPATUTh KOJIMUYeCTBeHHbIe 3aKOHOMEPHOCTH B KaUueCTBEeHHYIO MH(popMauuio [26].
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Ele omuH MHTEpeCcHbBII MOMEHT — OODHUM U3 OTBeTBJIeHuit Science of Science B
eBpO-aMepUKaHCKOI HayKe MOKHO cuuTaThb Science of Science Funding (Hayka o pu-
HaHCMPOBAHUM HAYKM), KOTOpasl, [T0 MHEHUIO ee MHUIIMATOPOB, IIPM3BaHa BbISIBJISITh
CBSI3U MeXITy MomenssMy hrHAaHCUPOBaHMS MCCIeOBaHMIi, CTpaTerusIMu yIipaBJie-
HMSI I HAYYHBIMM pe3y/IbTaTaMy, UTO, B CBOIO OUepe/ib, OyIeT OKa3bIBaTh BIMSIHIE Ha
MIPUHSITHE pellleHU i KaK YaCTHBIMU, TakK ¥ FOCyJapCTBEeHHbIMM CIIOHCOpamMM'.

HemanoBaxkHo, uTo science of science B ToM Biule, B KOTOPOM OHA CJIOKMUIIACH
yke B XXI B., IBJIIETCST HE TOJIbKO HAYUYHOI, HO 11 06pa30BaTeIbHON TUCIUTIIMHON.
Bripouem, peub qo/IKHA UATH HE CTOIBKO O €IVMHOV AVCIIUTIIVMHE, CKOTBKO O IVCIIN-
TJTMHAX.

Hampumep, A. V. Perig npensiaraet cienywolimii epeueHb AUCIUIUIMH: «Oc-
HOBbI HAYYHBIX MCCIeI0BaHMI», «OCHOBBI TEXHMYECKOTO TBOPUECTBA», «IIpMHIIM-
TIbI OPTaHMU3AIMM HAYUHO-JCCIIeOBATEeNbCKOM paboThl», «HayuHbIil MeHeIsKMEeHT»,
«/HTeNIeKTyalbHasT COOCTBEHHOCTh», «[IPMHIIMIIBI aKaZeMUUecKoii 1 UCCaenoBa-
TeJIbCKOI YeCTHOCT» [27].

KoHeuHO, TOBOPUTH O HEKMX OKOHUATEIbHbIX Pe3ylbTaTax, MOCTUTHYTHIX B
cdepe science of science, npeskgeBpeMeHHO: COBpeMeHHast SciSci HaxomuTcs Ha
craayu GopMMUpPOBaHUS MeraaHHbIX, KOTOPble HEOOXOMMMBI [IJIST pelleHus 3a1a4,
IOCTABJIEHHBIX 3TOV HAYYHON OUCHUILIMHON. TeM He MeHee MOKHO 0003HAuUUTh
Bemyle HaydyHO-00pa3oBaTebHbIe LIEHTPhI, pa3BUBAIOIIME 3Ty HAyUYHYIO U 00-
pasoBaTenbHy0 aucHuminiy: «Kellogg center for Science of Science & Innovation
(CSSI)» CeBepo-3amagHoro yHuBepcuteta CIIIAZ «Knowledge Lab» YHuBepcuTeTa
Yuxkaro® u mop.

Pasymeercs, momumo science of science B eBpo-aMepUKaHCKO HayKe aKTUB-
HO pa3BMBAIOTCS TaKMe HAIpaBJeHMs, Kak Guaocodms HayKu, COLMONIOTHUS HAayKU
U Opyrue. DTOT pasnen 3HaHMS CTOJIb OGIIMPEH, YTO HEeT CMbIC/IA Jaske IIbITaThCs
BTUCHYTb MHGOPMAIMIO O HEM B paMKM XXypHaJbHOI cTaTby. BMecTe ¢ Tem cyiie-
CTBYET cepbe3Has IpobiiemMa IpernomaBaHus 3TUX OUCHUIIIMH B By3ax. ECTh LIe/bIi
psI yOIMKAINiA, CBUAETENIbCTBYIOIMX O Hed(hdEKTUBHOCTM TAKOTO POa IPero-
naBaHus. ImaBHas mpob6ieMa — YMO3PUTEIbHOCTh, IPUMAT (yHIaMEHTAIbHOTO
3HaHMS HaJ, IPUKIaSHbIM.

Hampumep, J. Witteveen u S. Green yTBep>KIaloT, YTO TIpaKTHKa MTpernofaBaHms
B By3aX «KJIAaCCMUYECKOTOo Kypcar» (umiocoduy oKasbiBaeT HeraTUBHOE BIMSIHME Ha
MIPOIIeCChl BOCIIMTAHMS OYOyIIX yueHbIX. COBpeMeHHbIe CTYIeHThI eCTeCTBeHHOHA-
YUHBIX, MHKEHEPHBIX U MEAUIIMHCKIUX CITENVATbHOCTEN HY>KIAIOTCS He B MH(MOpMa-
MY O KIACCUYECKUX MTpobieMax OHTOJIOTUY Y THOCEOJIOTMH, & B 3HAHUM O TOM, KaK
pas3sBMBAeTCs peajbHasl HayKa B TOV cdepe, KOTOPYIO OHM BBIOpaIM Kak OYmyIIyIo
CTeNMaabHOCTh. Kak rmojararoT aBTOPbI, B COBPEMEHHBIX YUIOBUSIX POJIb (DUIOCO-

1 Stephan P., Veugelers R. Science of Science Funding.Available from: https://www.nber.org/programs-projects/
projects-and-centers/science-science-funding?page=1&perPage=50 (date of access: 08.03.2024).

2 Pioneering the Science of Science. This Kellogg Center is the first academic hub of its kind to bring together the
worlds foremost experts of science and innovations.Available from: https://www.kellogg.northwestern.edu/research/
science-of-science.aspx (date of access: 08.03.2024).

3 College center for Research and Fellowship.Available from: https://ccrf.uchicago.edu/content/knowledge-lab
(date of access: 08.03.2024).
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(buu moykHa 3aK/IFOUAThCS B OpraHM3auy Imporecca CoONMvKeHMs HayKu U 00IIecTBa,
KOTODBIN peann3yeTcsi B 06pa3oBaTesbHOM cdepe. ABTOPbI OTMEUAIOT, UTO B COBpe-
MEeHHBIX YCIIOBUSIX 3HAKOMCTBO CTYIEHTOB C (prtocodmeit HayKy TOMKHO ITPOXOAUTD
B TOIt popMe, KOTOPasi MOKET OKa3aTh CyI[eCTBEHHOE BIMSHME Ha UX ITpodeccuo-
HaJIbHYIO ¥ HAYYHYIO IIOATOTOBKY, CIIOCOOCTBYSI BHIPAOOTKE MPAKTHUECKIMX HABBIKOB
Y KOMIIETEHIIMIA. ITO TpeOyeT CyIeCTBEeHHbIX YCWIINIA, HAaIIPaBJIEHHBIX Ha CTPYKTYP-
HYI0 TTlepepaboTKy cofepskaHMs ¥ MeTOAMUeCKOl HalpaBIeHHOCTH Kypca o (uio-
coduu. Takoit Kypc AO/DKEH YOOBJIETBOPSITh TPEOOBAHMSIM CHEIMaIU3aluy Oymy-
VX CIEeIMATUCTOB U TIPUOOGPECTM CyTyoo MPakKTUIeCKuil ¥ aKTyaIbHbIN XapakTep
3a c4eT OOyUeHMS IBPUCTUUECKUM PACCY>KOEHMSIM Ha KOHKPETHBIX IpumMepax [28].

M. M. Waldrop onuchiBaeT NyTH MPeoaoIeHMs TPAKTUKY aCCMBHOTO 00yJe-
HMUSI, B IIPOILIeCcCe KOTOPOTO CTYHEHTHI 3ayUMBAIOT U MeXaHMUeCKM U3JIaraioT GakTbl
IyTeM Iepexofa K MpaKkTUKe aKTUBHOTO 00yueHus, B IIpoliecce KOTOPOTO CTYAeHTbI
CKOpee aKTUBHO pellaroT BOMIPOCHI, HeXKeIy ITaCCUBHO CIYLIAIT OTBeTHI [29].

Takum 06pa3oM, KpaTKuii 0030p pes3yabTAaTOB MCCAeOOBaHMUI 3apyOeskKHbIX
McciemoBaTesieli B JAHHOM 00JIacTy ITOKa3bIBAeT, YTO C OAHOI CTOPOHBI, HAyKa O
HayKe B eBpO-aMepuKaHCKOM HayYHOM IPOCTPAHCTBE SIBJISIETCS JOCTATOYHO YETKO
OUepUeHHOJi 00J1aCThI0, C APYTOVi CTOPOHBI, OUEBUIHA TTOTPEOHOCTh B HEKOEI IT1C-
LIUIUIMHE, KOTOpasi B ominmuMe oT (Guaocoduyn HayKu umesa ObI MPaKTUUECKUIA U
aKTyaJIbHBIN XapaKkTep 3a CYeT 00y4eHMs SBPUCTUUECKUM PaCCY>KOEeHMSIM Ha KOH-
KpeTHBIX mpuMepax. [IpecTaBisieTcss O4eBUIHBIM, UTO IMpobaeMa hopMUPOBAHMS
HeKOoell OUCUMUIUIMHBI, coefyHsomel GyHmaMeHTaNIbHOe U TIPUKIAIHOE 3HAHME
SIBJISIETCSI aKTYaJIbHOM He TOIbKO B Poccum.

MeToponorusa, Matepuanbl U MeToAbl

MeTomonorndeckuii anmapaT MCCAeI0BaHMS CKIaIbIBAETCS M3 TaKUX METOZO-
JIOTUYECKMX TIapaAuTM, KaK YHUBEPCATbHbIN SBOMIONVOHN3M (TeOpHs AeTepMUHM-
POBAHHOTO Xa0ca)!, KOMMYECTBEHHbII U KAUeCTBEHHbBII KOHTEHT-aHaIM32,

MeTon KOHTeHT-aHa/I3a ITO3BOJIAJT IIPOBECTY KOJMMUECTBEHHbIN Y KaUeCTBEH-
HbII aHAIU3 ITyOGIMKAIINiA, COmepsKaIlNX IMOHSITHE «<HAYKOBEEeHMEy, C IeJIbI0 TT0Ce-
IYIOIIETO BBISIBJIEHNS B HAYYHBIX TEKCTAX HAIMYIMS OMpPeee i 3TOTO TOHSITUS U
€ro coflepsKaTebHOI MHTepIIpeTanyy. ICTOUHMKOM aHa/I3a 6bUT KOPITYC HAYYHbIX
pabor (craTbu, MOHOTpaduy, MaTepyaabl KOHPEPEeHIMIT 1 AuccepTaLym), OmyoImn-
KoBaHHbBIX ¢ 2000 1o 2023 rom, HaxomsIyxcst B Poccuiickoit 3/1eKTpOHHO 616/110-
Teke eLibrary, KoTopas mpecTaBisIeTCs] ONTYMMAJIbHO PEIpe3eHTaTUBHO OTHOCK-
TEJTbHO COCTOSTHMSI COBPEMEHHOT'O POCCUIICKOTO HAYKOBEAEHMS.

B xauecTBe KIIOUEBOTO MOHSATHS (CMBICJIOBOI €OUMHMITBI) OBIIO BBIAEIEHO TI0-
HSTHE «HayKoBemeHMe» U 3abUKCUMPOBAHO M3MEHEHMe IO rofgaM KOJauvecTBa my-
6IMKAINIA, COmePSKAIIX 3TO MOHSATHE B CTAThIX, MOHOTpabMsIX, MaTepuasax KOH-
dhepeHIMIT U MUCcepTaii B HA3BAHUSIX, aHHOTAIMSIX, KITIOUEBbIX CIOBAX.

1 CrenuH B.C. Teopetuueckoe sHanue. M.: I[Tporpecc-Tpaauums, 2003. 744 c.
2 Mmutpues W.II. KOHTEHT — aHaIM3: CYLIHOCTb, 3afaun, Mpolenypsl. Pexxum mocryma: https://psyfactor.org/
lib/k-a.htm (mata o6pamiennst 12.03.2024).
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[TocpencTBOM KaueCTBEHHOTO aHaIM3a ObUIM SKCIUIMIIMPOBAHBI OCHOBHBIE
orpene/ieHus TIOHSTUS <«HAyKOBeIeHMe» B COBPEMEHHOI POCCUIICKOV Hay4yHOM
KysbType: (1) «obmacTb uccienoBaHmuit, 00bequHsIOMAst GUIocoduio, CONMONIOTHIO,
METOM0JIOTHIO, TICUXOJIOTUIO U IPyTMe HayKu», (2) «crmenudbuyeckas TUCITUTUIIN-
Ha, MMeIOoIIast CBOI MpeaMeT, MeTOl, He CBOAMMBIN K (ytocodun, conmonorum u
IpyTye HayKn», (3) «HayKa O60mbIIMx JaHHBbIX (data science) o Hayke», (4) «HAyKO-
MeTpusi». [TocpeIcCTBOM KOJIMUYECTBEHHOIO aHa/IM3a ObLIM 3a(PUKCHMPOBAHBI ITPEOO-
Jlafialole OTpeNesieHus TIOHSITUSI «HAYKOBEIEHWSI» B COBPEMEHHOM POCCUIICKOT
HAy4YHOI KyJIbType.

B kauecTBe Marepmana MCCIENOBAHUII ObUIM TPUBIIEUEHBI TEOPETUUYECKUE
VICTOYHMKM, B KOTOPBIX PEINPe3eHTUPYIOTCS TapagurMaabHble OCHOBAHMUS TIOCT-
HEK/IACCMUYeCKOI HAYKM, KI0UeBble MPUHIAIIBI IUTUTAIBHON HAYKM U SIUCTEMO-
JIOTUYECKOM STUKM, & TAKKe Pe3ylbTaThl HAYUHbBIX MCCI€NOBAHMI, TTOCBSIEHHBIX
npo6sieMaM HayKOBeJeHMsI KaK HayuHO! 1 06pa30oBaTeNbHON TUCIIUTIINHBI.

Pe3synbTtaTbl UCCefaoBaHUA

Pe3ynbTaThl KOTMYECTBEHHOIO M KAYeCTBEHHOTO aHajau3a COCTOSIHUS HAyKo-
BeeHNsT B Poccuy MOKHO TPeNCTaBUTh ITOCPEICTBOM CUCTeMbI rpadMKOB U Iua-
rpamMM. B BeI60pKy Bomwtu Bee mybamkarym ¢ 2000 go 2023 roga.
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Puc 1. ITy6nukaium (cTaTby, MOHOrpaduu, MmaTepuasbl KOHMepeHLuii,
IccepTalmn), cogepskaliie IMOHITHE «HayKOBeIeHe» B Ha3BaHWUM, aHHOTALIUM,
KJIIOUEBBIX CJI0Bax 6e3 yueta Mopdoaorum

Fig. 1. Publications (articles, monographs, conference materials, dissertations)
containing the concept of “science studies” in the title, abstract, keywords without
taking into account morphology
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Ha puc. 1 mpencraBieHO M3MEHSIONIEECS] BO BpEMEHM KOJIMYeCTBO Iy6InKa-
1uit. TpeH SIBJISIeTCS MTOJIOKUTEIbHBIM, YTO YKA3bIBA€T HA TO, UTO MHTEPEC K Hay-
KOBEEeHMIO HeYKJIOHHO pacTeT U B O/vsKaiiiiee BpeMsl HayKoBeaeHe 6ymeT ocTa-
BaTbCsl B 06/1aCTM MHTEpecoB yueHbIX. OMHAKO MPEeACTaBAeHHbI TPeH I, SIBISeTCs
JIMIIIb MOZIEJTbI0, KOTOPAst MOXKET M3MEHUThCS, €C/IM M3MEHSITCS YCI0BUS 1 (GaKTOPbI
ee orpeesioIIe.
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=@ Komadectso myOmmkarmii (cTaTeH, MOHOrpadHH, MaTepHaTbl KoHGbEepeHIHE, THCCEPTALIHE), BKTIOYAI0NIHe IOHATHe "HayKkoBeJeHHe B
HazBaHHe, AHHOTALHEO, KIIOYeERle CI0Ba Dez yaeTa Mopdolorus.
The number of publications (articles, monographs, conference materials, dissertations) that include the concept of "science studies" in the
title, abstract, keywords without morphology.
@ Konuuectso myOmHKanmii (cTarel, MoHOrpabHH, MaTepHatsl KoH(epeHIH, JUCCEPTAIHH), BKIIOYAI0M e IOHATHe "HAyKOBedeHHe B
HAIBAHHE, aHHOTALTHEY, KIIFOYEEERIE CJI0EA C }"WEIDM MUPlthIDmH,
The number of publications (articles, monographs, conference materials, dissertations) that include the concept of "science studies" in the
title, abstract, keywords, taking into account morphology.
+ Kommgecteo myOmHkamii (cTaTsH, MoHOTpadHH, MaTepHATH KOHGEPEHIHE, TUCCEPTAIHE), BETIOYAIONTHE IOHATHE "HAYKOBEeHHE" B
HaBaHHe, AHHOTAIHIO, KTIOYEEEIE CI0Ba Dez yaéTa MopdoIoruH.
Linear (The number of publications (articles, monographs, conference materials, dissertations) that include the concept of "science" in the
title, abstract, keywords without morphology.)
« JInnefinas (KomruecTeo mybnekanmi (cTaTH. MoHOTpadHH. MaTepHATH KOH(EPEHITHA, THCCEPTAIIHH), EXTIOYAOITHE TOHATHE
"HayKOEe[eHHe B HAEAHHe, AHHOTAITHIO, KIFOYEEEIE CIIOBA ¢ YIETOM MOpdOIoras.)
Linear (The number of publications (articles, monographs, conference materials, dissertations), including the concept of "science" in the
title, abstract, kevwords, taking inte account morphology.)

Puc. 2. [Tybaukauym, comepskaliie MoHsITHe «<HayKOBeeHMe» B Ha3BaHUN,
AHHOTALIMY, KITIOUEBBIX CJIOBAX C yU€TOM U 6e3 yueta Mopdoaorum

Fig. 2. Publications containing the concept of “science studies” in the title,
abstract, keywords, taking into account and without taking into account
morphology

Ha puc. 2 muuum TpeHI0B (KOJIMYECTBO ITyOIMKAIMiA ¢ y4eTOM 1 6e3 yueTa Mop-
domormn) GUKCUPYIOT pacTyINit MHTepeC K HayKoBeaeHMI0. IToMCK «C y4eToOM Mop-
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donmorumn» mpeponaraet Mouck c1I0BoGopm, KOTOPbIE TaKKe SIBJISIOTCSI pesleBaHT-
HBIMU JTaHHO# Teme. TakMM 06pa3oM, pe3yJIbTaThl MOVICKA ITOKA3bIBAIOT OOJIbIIIEe
KOJIMYECTBO MyOIMKAIMIA C PA3TMIHBIMM BapMaHTAMM TEPMUHA «HAYKOBEIIEHMEY,
YTO, 6€3yCI0BHO, paclIMpsieT BO3MOKHOCTH TOMCKA U MPUBOAUT K MOTyYeHNI0 60-
Jlee OCTOBEPHBIX Pe3y/IbTaTOB.

16 13

B OOGmacThb HeelenOBaHHH, 0Gbe THHAIOMAN $HI0COGHIO0, COLHOIOTHIO, METOIOIOTHIO, IICHXOIOTHEO H T.J. HAYKH.
A field of research combining philosophy, sociology, methodology, psychology, etc. sciences.
CrerHbHIeCcKas THCIHILTHHA, HMEIOIAA CBOH MpeaMeT, MeTO, He CBOAHMBIH K dH1ocodHH, COHONOTHH, H T.1. HAYKH.
A specific discipline that has its own subject, method, not reducible to philosophy, sociology, etc. of science.
I Hayxka GonsmHx naHHEIX (data science) o Hayke.
Big data science is about science.
HaykoMmeTpHS.
Scientomelry.
B OTICYICIBYeT ONpeleleHHe.
There is no definition.

Puc. 3. OnpefeneHne MOHATHS «HayKOBeHeHMe» B IMyOaMKALIMIX, COTePKaIIX 3TO
MOHATHE B Ha3BaHMM, AaHHOTALIMY, K/IIOUEBbIX CJIOBAX

Fig. 3. Definition of the concept of “science studies” in publications containing this
concept in the title, annotations, keywords

IaHHbIe Ha pyC. 3 6bUIM TOMYUEHBI ITyTEM BBOJA MOHSATUSI «<HAYKOBEIEHNE» B
pacIIMpeHHbI MOUCK 1Mo 6ubnmuoreke, HO 6e3 yueta Mopdonorun. CeKTophI aua-
rpaMMbl [TOKA3bIBAIOT pa3Hble KaTeTOpUM ONpeie/IeH I TTIOHSITUSI «<HAYKOBeIeHYe»,
a YMCJIOBbIE JAaHHbIE YKA3bIBAIOT HA KOJMIMUECTBO ITyOIMKALMI 110 JaHHBIM KaTero-
pusM. PesyiabTaToM Moucka ctanu 795 myoamKkaluii, KOTopble 6bUIM ITpOoaHaIU3-
POBaHHBI TIPU TTOMOIIM MeTO/la SKCIepPTHON oueHKN. VI3 muarpaMmbl BUTHO, UTO
CaMbIM pacHpOCTPaHEHHBIM OIpeNeTeHNeM MOHSITUSI «HAayKoBeneHue» (672 Imy-
OMMKAIVK), IBJISIETCS ONpeneneHne «061acTh UCCIe0BaHNi, 00beIUHSIOMNUX hu-
J10cOMI0, COLIMONIOTHIO, METOOIOTUIO, TICMXOJIOTHIO U T. . HayKu». B 91 my6nnka-
LMY HAayKOBEJEeHMeE OMpPeNeisIeTcs Kak HaykoMeTpus. B 13 mybamMkauysix IMOHSITIe
«HaAYKOBeIeHNe» OTpeaesieTcs Kak crenyduyeckast IMCIUIUIMHA, MMeIoIast CBOU
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npeaMeT U MeTon. B 16 ImybiamKauusix HayKOBeIeHMe OIMpemessieTcss Kak Hayka
OONMbIIMX JAHHBIX. B 3 paboTax ompemeneHne OTCYyTCTBYET.

®  O6nacTb UCCef0BaHNIA, 06beANHAIOLLAA PUAOCODNIO, COLIMONOTHIO,
METOZ00T MO, MCUXO/OTHIO W T.4. HayKH.
A field of research combining philosophy, sociology, methodology,
psychology, etc. sciences.

Creumduueckas ANCLMNINHE, UMEIOLLaA CBOI NpeiMeT, MeTog, He
CBOAMMBIN K GMA0COGUM, COLMONOTUN, U T HAYKU.

A specific discipline that has its own subject, method, not reducible to
philosophy, sociology, etc. of science.

Hayka 60bLIWX AaHHbIX (data science) o Hayke.
Big data science is about science.

Puc. 4. OnipenesnieHye TIOHSTUS «<HAYKOBeZeHMe» B ITyOMMKALIMUSIX, COOePIKaLUX
MOHSITUSI «HAYKOBeZeHye» 1 «00pa3oBaHue» B Ha3BaHMUM, AaHHOTAIUN,
KJIIOYEBBIX CJIOBaX

Fig. 4. Definition of the concept of “science studies” in publications containing the
concepts of “science studies” and “education” in the title, annotation, keywords

IaHHbIe Ha pyC. 4 ObUIM ITOTyUeHbI BBeIeHVEM ITOHS T «<HayKOBeIeHMe» U «00-
pasoBaHMe» B pacCIIMPEeHHbIN MOUCK. IIOHSTHUS «HAayKOBeIeHMe» U «00pa3oBaHue»,
BBeJIeHHbIE B PACIIMPEHHBII MTOMCK 6e3 yueTa MopdoIorny, faau HepeaeBaHTHBIN
pesynbrat (1 mybnuKaimys), Mo3TOMY ObIIO MPUSITO pelIeHne OCYIeCTBUTD MTOMCK
JaHHBIX TTIOHITUI C yueToM Mopdosiornu. B pesynbraTe pacliMpeHHOro MOMUCKa B
yoMKaumsIx (CTaTbi, MOHOTpadMy, MaTepuaabl KOH(GEpeHIINUi, auccepTainum),
cofiepsKaliux IMOHATUS «HayKOBeIeHe» U «06pasoBaHue» B Ha3BaHMSIX, aHHOTALIV-
SIX Y KJTIOUEBBIX CJIOBAX, ObUIO TOMyYeHo 95 my6amKaiiuii. [loayyeHHbIe pe3yabTaThl
TaKKe cofepskaii CChUIKM Ha caMy KOH(epeHIMK, a He Ha MaTepualibl KOH(pepeH-
IIMiA, YTO MIPUBOIMUIIO K TyOIMPOBAHNIO 3JIEMEHTOB pe3y/bTaTa. BblTo MPUHATO pe-
IIeH)e He YYUTHIBATh CChIIKM Ha caMy KOHpepeHI 1 yopaTh AyOnupyoIye 3je-
MEHTBI B pe3y/IbTaTe MoKCKa. B uTore ocransock 73 mybimKaiuy, B KOTOPbIX MOSKHO
BBIIENINTH CAeOyIolye Momu: 52 myGnuKauuy He comepskaau ornpemeneHuit; B 11
MyGIMKaLMAX «HAYKOBeIeHNe» OMpenesyioch Kak 00/1acTh MCCaemnoBaHmuii, 06be-
nuHsIomas Guiocoduio, COMOMOTHIO0, METOMONIOTHIO, TICUXOJOTHUIO U T.1. HAYKU;
B 8 my6GmMKanusIX HAyKOBeAeHMe MPU3HABAIOCh CIeluMdUIeckoil AUCIIUTUIMHOIM,
MMEIOIIei CBOV MpeaMeT U METO[; B 2 MyOIMKaIMsIX HayKOBeIeHe CBOIMUIOCH K
HAayKOMETpUM U He ObUIO MyOJMKAIMii, B KOTOPhIX HAYKOBEAEHME OIpPeIessioch
KaK HayKa GOJIbIINX JaHHbBIX.
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Pe3ynbTaThl aHaaM3a MCTOYHMKOB, TTOCBSIIEHHBIX ITpo6iieMaM HayKOBeHeHMsI
rokasaj, YTO MOHMMaHue HayKu O Hayke, T.e. HAyKOBeeHMsI, COBpeMeHHbIM pPOC-
CUIICKMM HayYHbIM COOBIIIECTBOM JaeK0 OT MaeaoB HayuyHoit ctporoctu. [Tog Ha-
YYHOJi CTPOTOCTbIO TPAAUIIMOHHO IMOAPAa3yMeBaeTCs OIpeIe/IeHHOCTb 06beKTa MC-
CJie[IOBaHMU, SICHAs OUepUYeHHOCTb ero MpeAMeTHOrO MOJisl, MeTOAOIOTUM TOM W
MHOJ HAyYHOM JUCHUIUIMHBI. YUUTBIBASI 3T MOMEHTBI, aBTOPbI CTATbhy MIpeaJiara-
IOT K 0OCYKAEHMIO TTPOEeKT HAayKOBeIeHMsT KaK HAyuyHOl M o6pa3oBaTelbHON OuC-
LIMTUIMHBI, 06/1aaloIneii cBOUM crielnduueckum 06beKTOM, ITpeaMeTOM, METOI0-
sorueii. IIpenyiaraeMblii IPOEKT MOXKET ObITh IPEICTaBIEH B UEThIPEX IIOCKOCTSIX:
OHTOJIOTMYECKOIi, THOCEOIOTUYEeCKOT, TPaKCUOIOTUUYeCKO U MeJaroTuuecKoii.

B oHmonozuueckoli nepcnekmuee HayKoBe[eHMe TPEeACTAaBASETCS KaK IUCIU-
TIMHA, o6panieHHas K M3y4eHMI0 HayKy KaK CJIOKHOI, MHOTOYPOBHEBO (MHMOP-
MAalMOHHOM, COLMAJIbHONM, KYJAbTYPHO), OTKPBITOM, CAaMOpa3BUBAIOIIENCS CUCTe-
Mbl. CienuduIecKkuin mpeaMeT HAyKOBeIeHMsI — IPOIeCC SBOIONNMM HAayKM Kak
CUCTEeMbI, TPUHIIUIIBI €€ CAMOOPTaHMU3alUM U CTPYKTYpallu, MeXaHU3Mbl IIepexo-
Jla CCTeMBI OT OHOTO YPOBHSI OPTaHMU3aLUH K IPYTOMY.

MOKHO 0603HAUNTH BaKHEHIIIE TIPUHIIUIIBI, BHITEKAIONIVE U3 OTIpemeeHN s
HayKM KakK CJIOKHOJ, OTKPBITO, CAaMOpPa3BUBAKOIIENCS CUCTEMBI.

[IpyHUMIT camoOpraHu3alyi, COIJIaCHO KOTOPOMY Hayka Kak ClIoykKHas (MH-
bopmanonHasi, conuanbHasi, KyJbTypHas), OTKPbITAsl, CAMOPa3BUBAIOIIASICS CU-
cTeMa, MpeTeprieBast HelpepbIBHbIE M3MEHEHMs, SBOJIOIMOHMUPYET KO Bce Gojee
BBICOKMM (hOpMaM CJIOKHOCTY, HapalliyBas BHyTpeHHee pa3HOoOOpasue 3J1eMeHTOB.
OBOJTIOLIMIO HAYKM KakK Mepexof, OT OJJHOTO OTHOCUTEIbHO YCTOMUMBOTO YPOBHSI Op-
raHM3aluy U CTPYKTYpauuy HayKu K Jpyromy 6osee CJIOKHOMY ITOCPEICTBOM ITPO-
XOXKIEHMST yepe3 COCTOSIHME HEeYCTOMNUYMBOCTU, MOKHO MpPeACTaBUTh, KaK MpolLecc
HeMpepbIBHOIO 0TOOpa Haubojaee MPOAYKTUBHBIX CIIOCOG0B ee OpraHmMsanuu u
CTPYKTYpaluy ¥ OT6PAaKOBKY KOHTPIIPOAYKTUBHBIX. [Tepuoanyeckoe yepemoBaHye
CTaauii MUHTEeTpalUU U Ne3UHTeTrpalui, OpraHu3alum U Ne30praHu3anuin, mopsaka
¥ Xaoca — BasKHeIIass 0COOEHHOCTh ITOBEEHMS CJIOKHBIX OTKPBITBIX cucTeM. He-
006X0IIMO YUMUTHIBATH, UTO B IIPOLIECCE CAMOOPTaHM3aIMy OTOMPAIOTCS He BCETAa
caMble JIy4Ilie CTPYKTYPbI M CITOCOOBI OPTaHM3aIMM, TIOSTOMY Aerpafgauns CucTe-
MbI — OIMH 13 BO3MOXKHBIX ClieHapueB ee pa3Butus [28, c. 78-82].

[MpMHUMIT HEMHEITHOCTY 3BOJIIOIY HAYKH, T. €. MHOKeCTBEHHOCTU BapMaHTOB
9TO¥1 9BOJIOLINY, HETIPEICKa3yeMOCTY ee MaplIIpyTOB, 6eCrepCrIeKTUBHOCTY OIHO-
3HAUHBIX TPOTHO30B OTHOCUTEIBLHO ee TPaeKTOPUiA.

[MpuHIMTT HeO6PATUMOCTM PAa3BUTHS, T. €. PA3OMKHYTOCTY, IPUHIIUITNATBHOM
HETIOBTOPSIEMOCTM COCTOSIHUI CUCTEeMbI, HEBO3MOKHOCTM BEPHYTHCS K UCXOLHOMY
ee COCTOSTHUIO.

[MpyHUMIT HEOOITyCTMMOCTM HaBSI3bIBAHUSI CJIO(KHOOPTAHM30BAaHHBIM CUCTE-
MaM TPaeKTOPWUii SBOJIOIMM, HEOOXOOMMOCTY TTOHMMAHMS UX COOCTBEHHBIX TEH-
IEeHIIIT Pa3BUTHS, CO3MAHMS YCIOBUI, C TEM UYTOOBI CMCTEMA Pa3BUBAIACh ITO TOMY
WM MHOMY >KeJlaeMOMY ClieHapuio.
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B 2noceonozuueckoll nepcnekmuge HaykoBeZieHMe TIpefcTaeT Kak yueHue o Io-
3HaHMUM HAYKU — METOLONIOTUS U3YYeHUS] HAyKMU.

Kak mpencraBisieTcs, OCHOBHBIMM MeTOLOJIOTMYECKMMM MapagurMaMu s
HAyKOBeJeHUs SIBISTIOTCS 1Ba (DyHIaMeHTaTbHbIX ITOIX0AA — TMI06ATbHbIN (YHUBED-
CaJIbHBIN) 9BOMIOLMOHN3M, CUHTE3UPYIOLINI CUCTEMHbIN Y SBOTIOIMOHHBIN MOX0-
Ibl M IUTUTATbHAS HAayKa.

[MoGanbHbIi 9BOMIOIMOHN3M MMo3uionupyercs B. C. CTenmMHBIM Kak Teope-
TUKO-MEeTOLO0JIOTMYECKOe OCHOBaHME ITOCTHEKIACCUUYECKO HayKu, KaK yHUBEp-
cajpHasl TeOpusi M METOLOJIOTMSI HAyYHOIO 3HaHMS, 3a4alollas OCHOBAaHUS JIsS
MEXIVCUUIUVIMHAPDHOTO CMHTEe3a eCTeCTBEHHOHAyYHOro, F'yMaHUTapHOIrO, COLM-
anmpHOTO 3HaHMS: «ObIeHayYHasl KapTuHa Mupa, 6asupyomascs Ha MPUHIIAIIAX
YHUBEPCATBLHOTO 3BOTIOIMOHM3MA... BBICTYTIAET TTI00aTbHOM MCCIeA0BATEIbCKO
MpOrpaMMmOoii, KOTOpasi onpefesieT CTpaTeruio UCciiefJoBaHMS CaMOpa3BUBaIOLIMX-
cs1 cucteM. [Ipmuem ata cTpaterusi peaimdyeTcs Kak Ha AUCUUIUIMHAPHOM, TaK U Ha
MEeXIVCUUIUIMHAPHOM YPOBHSIX» [29, €. 662].

JururanbHasl HayKa — HayKa IIMPOKO MCIIOIb3YOLAsi KOMIIbIOTEPHbIE TEXHO-
JIOTUU, B YACTHOCTU TEXHOJIOTMM KOMIIbIOTEPHOI'O MOJeNMPOBAHMSI, TEXHOJIOTUA
data science. be3 comHeHMsI, COBpeMeHHOe HAayKOBeIeH)e HEeMbBICJIMMO 6e3 3TUX
TexHosoruit. OmHaKo, He0OXOAMMO OTMETUTh, YTO B HACTOSIIEe BpeMs HayKa O
JAHHBIX MO3ULIMOHUPYET cebsl B KauecTBe YHMUBEPCATbHOI HAayKy, MUMeIoIlei 0OCHO-
BOIIOJIaTalollee 3HAUEHMEe KaK JIJIsl HACTOSIIIEro, TaK U JIsl OyayIiero HayKu. ATio-
JIOTeThbl HayKM O LAHHBIX FOBOPST O HOBOJ 3pe MPOMU3BOLCTBA 3HAHMI, KOr[a NaH-
Hble MOTYT TOBOPUTH caMu 3a ce6s1, 6e3 yuacTus uejoBeKa, TaKMM 00pa3oM, 6ymeT
TpeooieHa Jitobas mpeaB3sITOCTb, TI060e dhpeiimupoBanne [30]. Kak mpeacrasisi-
eTcs1, abCoMOTU3aIMS METONOMOTUM OOMBbINNX OAHHBIX — TYIMKOBBIN IyTh pa3BuU-
TUSI HAyKOBeLleHNs. PejieBaHTHOe TTO3HaHMe HayKM KaK CJIOKHO, MHOTOYPOBHEBOI
— MH(POPMAaLVIOHHO, COLMATBLHO, KyITbTYPHOM CUCTEMBI, 00/1aIAI0MIEel K TOMY 3Ke
CIIOCOOGHOCTHIO K caMmopedieKcuy, BO3MOKHO JIUIIb PU YCIOBUM COUETaHWSI METO-
IOJIOTMY OOBSICHEHUS Y TIOHMMAHMSI, KOJTMYECTBEHHBIX Y KAUeCTBEHHBIX TTOIXO0B.

B npakceonozuueckoli nepcnekmuge HaykoBeJleHe MpecTaeT Kak MPUKIagHast
oucuuIuiiHa. IIpuMKIagHOM acTeKT HayKoBeoeHusT (POKyCHpyeTcs: Ha TIPUIOKEeHUN
3HaHMI1I OTHOCUTENIBHO MPOLIECCOB CaMOPasBUTUSI HAyKM K MPAKTUYECKOW aesi-
TenbHOCTU. 1]e/ib HAYKOBENEHNs, B TAKOM KOHTEKCTE, 3aK/TF0YAETCS] B TOM, UYTOObI
BOOPY)XUTb HaUMHAKOIIETO MCCAeN0BaTeNs] KaK HAayYHO-MeTOA0OTUIYEeCKMHU TeX-
HOJIOTUSIMM OpTaHM3alUM HayYHO-UCCIeI0BATeNbCKOM NesTeTbHOCTU, TaK U CO-
LMaTbHO-KOMMYHUKATUBHBIMU TEXHOJIOTUSMM TIPOABMKEHUST Pe3YyIbTaTOB 3TOM
IesaTelbHOCTY B MHGOPMAILMOHHOM MPOCTPAaHCTBe. IHBIMM CIOBAMU, TeOpeTnde-
ckoe (pyHmaMeHTalbHOe 3HAHME O 3aKOHOMEPHOCTSIX PasBUTHSI HAYKM B paMKax
MIPUKJIAJHOTO HayKOBeLEeHMS NO/DKHO IPEBPATUTHCS B IPAKTUUYECKOe MPUKIaTHOe
3HaHMe — B [IPOrpaMMBbl HAyYHO-YMCCIeN0BATENbCKOM NeITeTbHOCTU Y COLMAIBHOTO
B3aMMOJIE/ICTBYMSI HAUMHAIOMINX YUEHbIX, KAK paMKaX HayYHOTO COOOIIEeCTBa, Tak U
paMKax 0o6IIecTBa B IeJIOM. IIpy 3TOM Upe3BbIYAMHO BasKHO, YTOOBI TAKOTO Poaa
TEXHOJIOTUM He PacCMaTPUBAINCh aOCTPAKTHO KaK TEXHOJOTMM HAyUHO-UCCIEeNO0-
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BaTeNIbCKOM AesITeTbHOCTY 6€30THOCUTENBHO K ee 06/1acTy, HO TOTbKO KOHKPETHO,
KaK TeXHOJIOTUM HayYHO-MCC/IeN0BaTeIbCKOI AesITeTbHOCTI B chepe TOi UIu MHO
HayYHOI OVICIIUTIIMHBI.

KoHeuHo, M3B/IeUeHe 13 TEOPUM MPAKTUKU — MOZeNeil TIoBeIeHs B McCie-
JIOBATEILCKOM IIpoIlecce, Mojeieil TTPOABVKEHNSI CBOETO MCCIeNOBAHUS — HEOp-
IVHApHAas 3amava. IMEeHHO M03TOMY Iepesi COBPeMEeHHBIM HAayKOBEeIeHMEM CTOUT
3a7aya BHeJpeHMS B yUeOHbBIN ITPOIIecC aKTMBHBIX METOMIOB IperofaBaHus, Halle-
JIEHHBIX Ha (popMMpOBaHMe TaKMX HABBIKOB HAYYHO-MCCIeI0BATEIbCKOM HesTelb-
HOCTY ¥ COLIMAIbHOTO B3aMMO/IEeICTBUS, KaK:

- hopMyMpoBaHMSI HAYYHO MTPOOGIEMBI,

- 000CHOBAHMSI 3HAUMMOCTH U 11eJ1eCO06Pa3HOCTM UCC/IeIOBAHMS;

- IOATOTOBKY HAYYHOT'O MPOEKTA ¥ MTOCTAHOBKY I'UITOTE3bI MICCIeIOBAHNS,;

- aHa/IM3a HAYYHOJ JTMUTEePaTyphl U ONYOJMKOBAHHBIX paboT C 1eIbio 060011e-
HMS 3HAHUIT O TTOAX0HAX M METOaX K MCC/IeJOBAHNIO BbISIBJIEHHOI IIPOG/IeMBbI;

- BbI6GOpa 11 060CHOBAHMS TIOIXOASIIET0 HAYYHOTO IMOAX0Ia U MeTOa, IpuMe-
HSIeMbIX JIJ1s1 c60pa HayYHbIX JAHHBIX Y IIPOBEPKU TUIIOTE3BI;

- IPOBEJI€HNS VICCIIEIOBAHMS MU SKCIIEPUMEHTA, 3aBePIIAIONIErocst C6opoM u
aQHaIM30M JAHHBIX B 3aBUCYMMOCTY OT BHIOPAHHOTO ITOAX0a ¥ METOA;

- MHTepIIpeTalu pe3yabTaToB 1 GOPMYIMPOBAHNS BBIBOLOB, COOTBETCTBYIO-
VX TIOCTaBJIEHHBIM ILIeJISIM U TUIIOTe3aM;

- B3aMMOJENCTBMS B paMKax HayYHOTO COOOIeCTBa, BHICTPAMBAHMS TTPOOYK-
TUBHOTO JI/aJIOTa C KOJ/UIETaMy, B TOM YMCJIe Y C TPeICTaBUTENSIMU MHBIX HAYUHbIX
TUCLIUTUIVH;

- CONEVICTBUSI Pa3BUTUIO «TPAKIAHCKOM HAYKU», «OTKPBITOM HAayKu», POCTY
BOBJIEUEHHOCTY 0OO1IIEeCTBA B HAYKY;

- CJIeHOBaHMS TIPUHIIMIIAM CIIPABEIIMBOCTY ¥ OTBETCTBEHHOCTH B HayKe;

- «TIepeBoia» CYTH CBOETO MCC/IeNOBAaHMS Ha SI3bIK, TOHSITHBII IIMPOKOI ayau-
TOPUU;

- IPOTUBOCTOSTHUS HeygauaM, paboThl B KOMaHIle, yIacTHsI B HAyYHO JUCKYyC-
CUM, OTCTaUBAHUSI CBOEM TOUKYU 3peHMs], MPOTUBOENCTBYS JDKEHAayKe, TEHeBOM Ha-
yKe U T. 1.

OTanumeM HAHHOTO MHHOBAIMOHHOIO MOAXO0a SIBJISIETCS TO, YTO OH TpebyeT
OT TIperoiaBaTeIsl 0TKa3aThCs OT YaCTY KOHTPOJIS HaJl ITPOLIeCCOM OBJIaJIleHUsT 3Ha-
HUSIMU U TIepeaTh ero 06yJaloMMcst, KOTOpble BMECTO TPAAUIIMOHHO ITaCCUBHOTO
crioco6a BocIpusaTus MHGOPMAaIMiK, aKTUBHO PelIaloT MPOo6IeMHbIe BOIIPOCHI, UTO
obecrieunBaeT UM 6osiee TIy60KOe MOHMMAaHNMe HayKu. [IpeuMyIecTBOM JaHHOTO
MOAXOMA SIBJISIETCST TO, UYTO yUal[Mecs 3alIOMMUHAIOT ropa3fo 6osblile MpoiiIeHHOTO
MaTepuaa i MOTYT MCIOIb30BaTh 3TU 3HAHMS ropaszo 6onee a¢pdpexTuBHO. TakuM
06pa3oM, akTUBHOe 06yueHe, OCHOBAaHHOE Ha MeTO/Ie pellleHusI TpobyieM, naeT 60-
Jlee Iyb6OKOe TIOHMMaHMe HayKu, YeM CTaHIapTHbie 00pa3oBaTebHbIe TTPOrpaM-
MBI, COCTOSIIIIVE U3 KyPCOB JIEKINIT U TMTPAKTUK C 3apaHee M3BECTHbBIMM pe3yibTaTa-
. [IpUUMHOIL SIBJISIETCS TO, YTO Takast popMa, KaK aKTMBHOE 0O0yueHye CBSI3aHO C
BHeJIpeHEeM HOBBIX 06pa30BaTelbHbIX (HOPM, OCHOBOI KOTOPBIX SIBJISIETCS] CMHTE3

Tom 26, N2 7. 2024 O6paszoBaHMe U HayKa

132



© Yarkova E.N., Zhukov A.V., Suvorova L.G., Ivanov A.G.
Science Studies as an educational discipline: experience of reconstruction

IeJarormYeckyx MOAXOI0B M MCCIeI0BaTEIbCKMUX METOIO0B, ITO3BOJISIIONINX chop-
MMPOBATh ¥ YCTOIUMBO 3aKpenuTh 6a30BYI0 KOHIIENTYaTIbHYIO0 MO/Ie/b IIPeIMeTa.

B nedazozuueckoli nepcnekmuge HayKoBeIeHMe eCTh AUCIIUIUIMHA, 6a3upyoma-
sics Ha HOBOJA mapaaurMe MpenofaBaHusl, akKKyMyIUPYIOLIeN Uen SnUCTeMOIOTU -
yeckoit 3Tuku (JI. 3arpe6cku). B pamMkax 0603HaUeHHOV MapagurMbl IPOUCXOIUAT
CMellleHMe aKIeHTOB C JOCTVKEHMS 1IeJI 00YJaloIMMCsI B IIporecce o0yueHmst Ha
BOCITMTaHMe 0cO60r0 pojia KauecTB JIMYHOCTH. Teopun MHTEIEKTYaIbHbIX T00PO-
Iereneii, Bo3HuKIIMe B 1980-e roapl XX Beka Kak OTBET Ha P, TPYLHOCTEN, CBSI-
3aHHBIX C TOMBITKAMY OOOCHOBaHMSI TPAAMUIIMOHHON KOHILIEMIIMY 3HaHUS KaK UC-
TUHHOTO ¥ 060CHOBAHHOTO MHEHMS, IIpefJjiaraioT CBsI3aTh 3HAHMS HEe CTOJIBKO CO
CBOJCTBAMM CaMUX CYKIeHUII (T. €. 6eCCyObeKTHO), KOTOpbIe MOTIJIM ObI OIIeHMBATh-
€SI KaK BbIPayKeHMs UCTUHHBIX M 0O0CHOBAHHBIX MHEHMUI, CKOJIBKO CO CBOJCTBAMM
caMUX JIIOAei, MPUAEPKUBAIINXCS STUX MHeHMiI. OTYacTu, 5Ta MO3UIMUS COMU-
>KaeT 3MUCTeMOJIOTUIO C MOPaJiblo, TaK KaK MpeJroaaraeTcs, YTo 3HaHMe MOXeT
OBITH ITOHSATO KaK HeKas 3aciayra. Tak, IBa ueoBeKa, BhICKA3aBIINX OIMHAKOBbIE
CYy’KOeHUSI IO HeKOeMy BOIIPOCY, HO TIOJIyYMBIIIME CBOI pe3y/ibTaT Pa3HbIMU ITyTsI-
MU, HarpuMep, cTygeHT N1, mpullenmmii K OTBETy CaMOCTOSITe/IbHO, OTTUPAsICh Ha
CBOM CITOCOOHOCTU M CTYAeHT N2, yCUIbIIIABIINI TOTOBBI OTBET OT cTygeHTa N1,
He TOJIbKO 3aCTY>KMBAIOT Pa3HbIX peaklivii Ha CBOU OEMCTBUS, HO U OLI€HUBAIOTCS
II0-pasHOMY C MO3UILMM BOIpoca 06 o6aJaHuy 3HaHMeM. 3HaeT TOJbKO TOT, KTO
TIOJTYYWJT 3HAHME TPUMEHSISI CBOM CITOCOOHOCTH.

MOSKHO BBIAEIUTH [ABE TPYMIIbl TEOPUIi, aKIEHTUPYIOLMX BHMMaHMe Ha pas3-
HbBIX MHTEJUIEKTYaJIbHbIX CBOMCTBAX.

Konuenius penaitabuinsMa obpailiaeT BHMMaHMe HA HAJIeSKHOCTb TaKUX UH-
TeJIJIEKTYaJbHBIX CIIOCOOHOCTEN KaK IaMsTh M paboTa opraHoB BocrpusTus. Kak
ormeuvaetT A. P. KapuMoB, 3T0 «He 03HauaeT aGCoMIOTU3alUM ITI03HaBaTeIbHbIX BO3-
MOSKHOCTeJ1 uesioBeka. «HaieskHOCTh» 3/1eCh HY>KHO ITOHMMATD B ha/TMOUIMCTCKOM
cMmblcie. Takye IO3HaBaTe/IbHbIe CIIOCOOHOCTH, KaK 3peHle, OCSI3aHue, MaMsITh, SIB-
JITIOTCST HaJIeXKHBIMU, HO IPUOIM3UTEIBHO TOUYHBIMM» [31].

Teopust pecrioHCHMOWIN3MA B OOJIbINEN CTEIeHN XapaKTepPU3YyeTCs MHTepecom
K KaueCcTBaM JIMYHOCTH, CITOCOOCTBYIOIIMM ITO3HAHMIO, TAKMM KaK pedIeKCUBHOCTD,
JIIOOOTIBITCTBO, KPUTUUECKOE OTHOIIEHNE K CBOMM MBIC/ISIM U IEMCTBUSIM, MHTE-
JIeKTyaJIbHasl CMeJIOCTb, M306PeTaTeIbHOCTh, 6eCIIPUCTPACTHOCTD U T.11. CITMCOK MH-
TeJUIEKTYaJIbHbIX TOOpOIeTeseit IMUHOCTY MOKHO ¥ JOTIOTHSITD.

KoHeuHO, MOKHO OObeIVHUTD STY MTOAXOAbI YTBEPSKIEHMEM O TOM, UTO, IO CJIO0-
BaM J. Baehr, MMeHHO «...COHeIiCTBME Pa3BUTUIO MHTEJIEKTYaIbHBIX TOOPOIeTeNein
IOJDKHO OBITH LIEHTPAIbHOI 1e/ThI0 06pa3oBaHms» [32], HO TOTIA MOKHO ITOCTaBUTD
BOITPOC 1 006 oIpee/ieHMy KOHKPETHBIX METOIOB JOCTVIKEHMS STOM LIeJN.

B TakoM KOHTeKCTe Haubojiee pejleBaHTHOM MeTOOMKOIi IperofaBaHus, Ha
Halll B3IVISIA, SIBJASIETCSI METOAMKa Kelic-ctamu. biaromapsi Keiic-cTamy mperioma-
BaHMe TOJyYaeT IMpobIeMHbI XapaKkTep, 00peTaeT JKUBOe AbIXaHle, TEOPUN TIpe-
BpAlllalOTCsI B METOHbl. DTa METOAMKa IpearnojaraetT pasdéop CMOIeIMpPOBaHHBIX
WU peaJibHbIX CUTYalMii, PUHAaI KOTOPBIX SIBJISIETCS «OTKPBITHIM», a 1IeJIb MOKET

The Education and Science Journal Vol. 26, No 7. 2024

133



© SIpxosa E.H., XXyxos A.B., Cysoposa JL.I., iBanos A.T.
HaykoBezieHe KaK Hay4qHasi ¥ 06pa3oBaTeIbHAasI AMCIUIUIMHA: OIBIT PEKOHCTPYKIN

3aKJTI0YATHCS MO0 B MOMCKe eOMHCTBEHHOTO MPaBWIbHOTO pelleHus, 1160 B IOuC-
Ke aJIbTepHAaTUBHbIX, MHOI'OBAapMaHTHBIX pelieHuii. Keiic, Kak mpaBuiio, BKIOYaeT:
Mpo6eMy, aKTyaJIbHOCTY U HEOOXOAMMOCTDb Pa3perieHns IIPo6IeMbl C YYETOM TI0-
3ULINI BCeX 3aMHTEPECOBAHHBIX CTOPOH. YacTo yUYaCTHUKM JO/DKHBI 6paTh Ha ceOst
PO IeVICTBYIOMINX JIUIL UTO, TPUOIMSKAET METO KeiiC-CTaay K UTPOBBIM MeTOmaM
U TIpo6IeMHOMY 00yueHMI0. Keiic-cTragy — 9TO MeTOI, KOTOPBIi 00beAVHSIET U TeX-
HOJIOTMM KOJIJIEKTMBHOTO (paboTa B I'pyIIax) M MHAMBUIYAIbHOTO (KeiC perraer
OJIVH UeJIOBEK) 06yUYeHNsI, M TEXHOJIOTUIO Pa3BUBAIOIIEro o0yueHus. be3ycioBHbI-
MU CUJIBHBIMU CTOPOHAMM 3TOTO MEeTOZA SIBJISIETCSI He TOJIbKO Pa3BUTHE KpUTHUUe-
CKOTO MBIIIJIEHNS], HO ¥ YMEHMe aHIM3UPOBATh CUTYalUIO Y IPUHUMATh pellieHne
B YCJIOBUSIX HEOIPEeAeIeHHOCTM, Pa3BMBATh HABBIKM MEXKIMYHOCTHOTO OOIIEeHMS,
yMeTb OIIeHMBATh CWJIbHBIE U CIabble CTOPOHBI pacCMaTpPUBaeMoi cutyalun. Bee
9TO MO3BOJISIET TOYYUTH IIPENCTaBIeHNe O HEOOXOAMMbIX MPOodeCcCMOHATbHBIX U
JIMYHOCTHBIX KOMITETeHIIMSIX, HABbIKAX U YMEHUSIX.

O6cyxaeHue

[penaraemMblil TPOEKT HAYKOBEIEHMST KaK Hay4YHOIi 1 00pa30BaTeIbHOI AVC-
LIMUIUTMHBI SIBJISIETCS YHUKAIbHBIM, TTOCKObKY OH He OTpaHUYMBaeTCs HalleleHHO-
CTBIO HA pellleHue KaKkoi-11nbo OmHOI 3aauy — MOMCKOM KOHCEHCYCa Cpeay Hay-
KoBenoB [10], mopaepskKoit roccTpykTyp [9] u T. i. OH HallpaBjeH Ha pelleHKe Kak
byHmameHTaBHOM MPOGIEMBI OTIpeneIeHNsT AUCUIUIIIMHAPHOIO CTaTyca HayKoBe-
IIeHUsI, TaK M TIPUKJIAIHO MTPo6IeMbl pa3BUTHSI HAYKOBeIeHMsI Kak cepsl 3HaHMS,
B pycJie KOTOPOTO M3Yy4aloTCsl MeXaHM3Mbl IMHAMMUKM HayKy, (DaKTOpbI poCTa Hayu-
HOT'O 3HaHUSI, CTPaTermu KOCBeHHOTO yIIpaBieH!s HayKoiA.

Kak mpepmcraBisieTcst, pejiaraeMblil ITPOEKT HAaYKOBeIeHMs 00/1aaeT 1eIbIM
PSIIOM CMJIBHBIX CTOPOH.

Bo-mepBbiX, B paMKax 3TOTr0 MPOeKTa CMHTe3UPYyeTCsl pOCCUICKIMe MCCIen0Ba-
TeJIbCKMe TPaAULIUU U 3aTaiHble HOY-Xay, SMIMUPU3M U PALIMOHAIU3M.

Bo-BTOpBIX, HAYKOBeHeHMe MPeACTaBIeHO He KaK KOMIUIEKC HAayK MJIM KOM-
IJIeKCHAsI HayKa, OXBaThIBAIOIIAsT TPYIIITY 0OBEKTOB, PeIMETOB, METOIOB, HO KaK
eovHas HayKa, MMeIoIIas CBOV 00beKT, TpeaMeT, MeTOAbI. B Takoi perpeseHTalm
HayKOBeJleHMe BIIpaBe IIpeTeHA0BaTh Ha 3BaHMe CTPOroil HayKu.

B-TpeTbux, 00BbEKT, MPeIMeT HAYKOBEIEHMSI TIPeICTABIIEHbI HE B CTAaTUKE, HO B
IuHamuke. [To cyTu, IpeAMeTOM HayKOBeAHMS SIBJISETCS He HayKa Kak TakoBas, a
pa3BUTHE HAYKM, MeXaHM3Mbl, (aKTOPbI, AJITOPUTMbI POCTA HAYUHOTO 3HaHMS. Pas-
yMeeTcs, Mpo6IeMbl CYITHOCTH U CYIIeCTBOBAHMSI HAYKU TaKKe He SIBJISTIOTCS CTO-
POHHMMMU [IJi1 HAYKOBeAeHMsI, HO OHM PacCMaTPUBAIOTCSI CKBO3b MPU3MY IJIaBHOI
Ipo6JIeMBI — TPOGIEMBI POCTA HAYYHOTO 3HAHMSI.

B-ueTBepThIX, HAYKOBEJIEHME HE MCKITIOUAEeT 3HaHMe, HaKOIIJIEHHOe B (P1I0Cco-
buu, coumonorum, MCUXOJOTUN U T. II. HAYKM, HO TIpejaraeT pacCMaTpuBaTh ero
T10J1 0COOBIM YIJIOM, OTIpeIeisieMbIM 0003HaUE€HHBIM ITPEeIMETOM.
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B-miaThix, B oTamume ot science of science (SciSci) npeanaraemoe BuieHMe Ha-
YKOBEIEeHMSI He OrpaHMYeHO JIMIIb KOJIMUYEeCTBEHHBIM aHaaM30M 6a3 JaHHBIX, OHO
BK/IIOUAET B cebst ¥ KauecTBeHHbIe MccmeqoBaHus. Hayka — cucreMa, obiamaroinast
CBOJICTBOM camopeddiiekcyi, Mo3TOMY MeTO/bl TTIOHUMaHMs (TepMeHeBTHUKa, aKCH-
OJIOTMST) BasKHBI HE MeHee, UeM MeTO/Ibl 00bsICHeHMsI (aHaIN3 GObIINUX JaHHbIX).

B-1ecTsix, rmpepajiaraemMblii IPOeKT HAayKOBeAeHMSI COOEpsKUT BecbMa 3HauM-
MbIi1 IIPUKJIAIHOM, B 00pa30BaTeIbHOM CMbIC/IE, aciekT. HaykoBeneHme, B BUIEHUN
aBTOPOB ITUX CTPOK, MTOJIKHO HECTU ceOe 3HAHMSI OTHOCUTEIbHO TOrO, KaK JeaTh
HayKy, B 3TOM €ro HeoCIIOpUMoOe TIpeuMYILecTBO, repern Gumocodueit, ucTopueit,
COLIMOJIOTHEN U T.JI. HAYKM KaK 06pa30BaTeIbHbIX UCIIUTIIAH.

B-cenpMbIx, pejiaraeMblii TPOEKT HAYKOBeAeHUST BKJII0OUaeT MeXaHM3MbI ca-
MOKOPPEKIHA, [TOCKOJbKY OH 6a3MpyeTcsl Ha MpeCTaBIeHy 00 M3MeHEeHUM HayKu
KakK B IJIaHE TT03HaBaTeJIbHbIX HOPM ¥ TEXHOJIOTHIA, TaK B IIAHE COIMATIbHOTO ObI-
THSI HAyIHOTO COOOIIEeCTBa.

HecoMHeHHO, y TIpeijlaraeMoro MMpoeKTa ecTh U ¢Jlabble CTOPOHBI, IVIaBHAs U3
HUX — OTCYTCTBME TIPeICTaBIeHNUi KaKuM 06pa3oM MOKHO IPEOOIeTh MHEPIVIO
YCTOSIBIIMXCSI TIPEICTABIEHNIT 0 HAYKOBEAEHMM KaK 3HAaHUY 060 BCEM, UTO KacaeTcs
HayKM ¥ HM O ueM KOHKpeTHO. Ho, KaKk TOBOPUTCSI, JOPOTY OCUIUT UYL,

3akK/ilovyeHue

[Mepedpasupys D. C. McClelland, mosaraoiiero, 4To JOCTUKUTEIbHOE (YCITeI -
HOe) O6IIEeCTBO COCTOUT U3 JTOCTVIKUTENbHBIX (YCIEIIHbIX) JUUYHOCTEH [33], MOXK-
HO CKa3aThb, YTO 3(PPeKTMBHOE HAayYHOEe COOOGIIECTBO COCTOUT 13 3(PEKTUBHBIX
yueHbIx. KakuM 06pa3oM ITPOUCXOAUT CTaHOBIeHMEe 3P GEeKTUBHOIO yUeHOro? ITo
JaJeKo He TMpas3mHbI BOIMPOC, €CM yUeCThb, YTO HayKa CETrOMHS SBIISIETCS OO0
BaXKHENIITYI0 CO3UAATENbHYIO CUTy 061ecTBa. CIIOXKMIOCH JOCTATOUHO YCTOMUMBOE
MHeHMe, YTO 3PPEKTUBHOCTh B HayKe OMPEeAessieTcsi 0COObIMM KaueCTBaMy Uesio-
BeKa, ero 0COGEHHBIMY BPOKAEHHBIMY CIIOCOOHOCTSIMM WIIM TajlaHTaMu [36]. DTO,
HEeCOMHEHHO, Tak. OTHaKO, KaK M3BECTHO M3 HOBO3aBETHOII MPUTYY, TATAHT MOXK-
HO MPEeYMHOXUTb MM 3aKomaTh. HayKkoBemeHMe, B perpeseHTaIyi aBTOPOB ITUX
CTPOK, €CTh HayKa O TOM, KaK IIPEYMHOXKUTh ¥ He 3aKOTATh CBOJ HAyUHbII TATaHT.
B 3TOM ItaHe HayKOBeZeHMe 3TO, IIpeskae BCero, o6pa3oBaTesibHAasI, a MIOTOM yKe
Y Hay4YHast IUCHIUILIMHA. TouHee roBopsi, HAyKOBeJeHMe KakK HayuHast VCIUIUIMHA
UIEeHTUDUIVPYETCS uepe3 HayKOBeZeHMe Kak 06pa30BaTeIbHYIO AVCLUILIUHY.

OTBeuast Ha UCCIEIOBATENbCKYE BOMIPOCHI, CHOPMY/IMPOBAHHbBIE BO BBEIEHUN,
HeOoOXOIMMO KOHCTaTUPOBATD:

1. HaykoBegenmue (science of science) B Poccun 1 cTpaHax 3amnafa IpeacTaB-
JIIeT CETOIHS HAaYYHYI0 ¥ 06pa30BaTeNbHYIO UCIUIUIVHY, HAXOISIITYIOCS B COCTOSI-
HUY CTAaHOBJIEHMSI, BbIOOpA TPAeKTOPUM Pa3BUTHUS — OUbypKaLN.

1 Tlpenyiaraemblit MPOEKT HAYKOBEZEHMs 6bUT alipOGMPOBAH aBTOPAMM CTaThy B KauecTBe Kypca [0 B TiomeH-
CKOM TroCyf,apcTBeHHOM yHuBepcutete B 2023 rogy.
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2. HaykoBepeHue Kak CTporasi HayyHas OUCUMUIUIMHA BO3MOXXHA JUIIb IIPU
YCJIOBUM OTIpeiesieHsl ee 00beKTa, ITpeaMeTa, METOHOB C TTO3ULIUYU TTOCTHEKIACCH -
YeCcKOoM HayKu.

3. HaykoBemeHue MOJIKHO OBITH CTPOTOIi HayYHOI 1 06pa3oBaTeIbHONM IuC-
LUITIMHOM, MMEIOIINii CBOi 06BEeKT, IMpeaMeT, MeTOHOJIOTMUeCKI il anmapar, coe-
IVHSIOIe QyHIaMeHTaJIbHbIN ¥ IPUKIATHONM acIeKThl, OMePUPYIONIEil Koude-
CTBEHHBIMM ¥ KaueCTBEHHBIMM MeTOofaMMu. JIUIIb IIPpU ITUX YCIOBUSIX OHO MOXKET
CTaTb 3HAUMMBIM IOJICIIOPbEM B [IesTeTbHOCTY HauMHAIOIero uccjienoBarTens, a,
CJieoBaTeIbHO, 3HAUMMBbIM JBUKMUTEIEeM POCTa HAYUYHOTO 3HAHMSI.
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Abstract. Introduction. Educational psychology focuses on the psychological aspects of learning and
teaching to optimise education by understanding how individuals develop skills and acquire knowledge
in an educational context. Aim. The study aims to understand how educational psychology can help the
effective management of medical-psycho-pedagogical centres (CMPPs) and to identify the links and syn-
ergies between the principles of educational psychology and the practice of managerial aspects within
such centres. Research methodology and methods. The authors used a quantitative methodology based on
a non-experimental correlational study. The sample included 100 CMPPs in the Ile-de-France region.
The directors of these centres were invited to complete the questionnaire hosted on the Google Forms
platform. The results were processed using IBM SPSS 29. Results and scientific novelty. Of the six relation-
ships studied, the results revealed four significant relationships between the “psychology of education”
variable and managerial aspects, namely team structure and management, quality and safety of care,
patient data management and interprofessional cooperation. The above-mentioned relationships repre-
sent 80% of the significant relationships between educational psychology and managerial aspects. The
scientific novelty of the research lies in examining the relationship between educational psychology and
managerial dimensions, providing a clear vision of the essential role of educational psychology in the
management of CMPPs. Practical significance. These results underline the importance for each country of
integrating the principles of educational psychology into the development of their CMPPs. This is par-
ticularly crucial for Morocco, in alignment with the 2015-2030 strategic vision to establish these centres.

Keywords: educational psychology, management, health psychology, disabled children, interprofessional
cooperation
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lleparoruyeckan ncuxonorua Ana agdexTuBHOro
ynpaBfieHna MeauKo-NCUX0N0ro-neaarornyeckumm
LIeHTPaMu: KOppenALMOHHOe UCCNef0BaHue
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VHueepcumem Xacana II, Kacabnauka, Mapoxxo.
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AnHnomauus. Bsederue. Tlcuxonorust 06pasoBanusi HOKYCUPYeTCs Ha MCUXOTOTUUYECKMX aCIeKTax 00y-
YeHMsI VI IPeIoiaBaHysI C 1IeTb0 ONTUMM3aMY TyTeM IIOHMMaHMSI TOTO0, KaK JIFOAM Pa3BUBAIOT HABBIKU
U TIPUOGPETAIOT 3HAHUSI B 06pa30BaTeIbHOM KOHTEKCTe. [[enb uccnedosanusi — MOHSTb, Kak 06pa3oBa-
TeNbHast IICYXOJIOTHUSI MOXKET ITOMOYb 3(h(eKTUBHOMY YIIPaBIEHUIO MeAUKO-TICUX0IOTO-TTeAarOTUeCcKu-
MM IIeHTPaMM, U BBISIBUTD CBSI3YM M CMHEPTMI0O MEXIY NPUHLMIIAMY 06pa30BaTeNbHOM IICUXOIOTUY U
MPAKTUKON YITPaBJI€HUECKMX ACIIEKTOB B PAMKaX TaKMUX LIEHTPOB. Memodonozust u menoodsl Ucciedo8amusl.
ABTODBI UCTIOTH30BaIM KOTUIECTBEHHYIO METOLOMOT IO, OCHOBAHHYIO Ha HEIKCIIEPYMEHTATbHOM KOP-
PeTSIIMOHHOM JCCIefoBaHNN. BeiGopka Brmoyana 100 MegyKo-IICUXO0IOr0-IeJarornuyeckux IeHTPOB B
peruone Unb-ne-Ppaunc. [Ijis c6opa nHHopMaLmm JUpeKTopam 3TUX LEeHTPOB 6bIIO MTPeJIOKEeHO 3aI10J-
HUTb aHKETY, pasMellleHHyI0 Ha iathopme Google Forms. PesynbraThl ObLIM 06pabOTaHbI C TOMOILIBIO
IBM SPSS 29. Pe3ynvmames! u HayuHast HO8Uu3Ha. V13 mecTu M3yuyeHHBIX OTHOIIEHWi Pe3y/IbTaThl BbISIBUIN
YyeThIpe 3HAUMMBbIe B3aVMOCBSI3Y MEK/LY TepeMeHHO «IICUXO0JIOTMsT 06pa30BaHMS» U YIIPABIeHUECKUMU
acrekTaMu, a MMEHHO CTPYKTypa U yIpaBjlieHue KOMaHZOi, KauecTBO U 6e30MacHOCTh MEIUIIMHCKOM
TTOMOIIY, YIIpaBJieHNe JaHHBIMY IalMeHTOB M MeXIPo(decCroHaIbHOe COTPYAHUYECTBO. YKa3aHHbIe
OTHOLIEeHMS cOCTaBsioT 80 % CyleCTBEHHBIX CBSI3€l MEXIy MeAarornyeckoii Cuxonormein u yrnpas-
JIEHUeCKMMU acrekTaMmu. HayuHas HOBM3HA MCCIELOBAHMS COCTOUT B M3YUEHUU CBSI3U MEXKAY MeIaro-
IMYeCKOi MICUXONOTHEN U YIIpaBIeHueCKMMI acleKTaMu, obecrieuyBasi YeTKoe BUIeHMe BaKHOI ponu
ne,uaromquKof/'[ TICUMXOJIOTUM B YIIPABJIEHUM MEOMKO-TICUXOJIOro-regarormyeCKMmm meHTpaMu. Hpa;(—
muueckast 3HauUMocmy. Pe3ynbTaThl UCCAENOBAHVS TIOMUEPKUBAIOT BaKHOCTD AJIST K&XKIO0M CTpaHbI MH-
Terpanyy IPUHIMIIOB [Tearornyeckoii MCUXONIOTMM B Pa3BUTVIe CBOMX MEIUKO-IICUXOIOr0-NeJaroru-
YeCKMX LEHTPOB. DTO OCOOEHHO BAaXKHO i MapoOKKO B COOTBETCTBUM CO CTPATErMYECKUM BUIEHUEM
co3maHust 3Tux eHTpoB B 2015-2030 ropmsl.

Kntouessie cnosa: ricuxonorvisi 06pa3oBaHysi; MEHEIPKMEHT; TICUXOJIOTUS 3I0POBbSI; NeTU-VHBAIUIbI;
MeXKITpodeccnoHaabHOe COTPYIHUYECTBO

Bnazodaprocmu. ABTODPbI 61arofapsIT [UPEKTOPOB COLMATbHBIX MEAVIIVHCKUX YUPEKIEHWI U BCEX, KTO
BHEC CBOJ BKJIai B YCIIEIHOE MPOBeJeHNe JaHHOTO UCCIeJ0BaHMs.

s yumupoeanus: Kacmu A., Typu B. [leparornyeckast rcuxomnorust 1jist 3pdekTrBHOTO yripaBieHus

MeIMKO-TICHXO/IOr0-T1elarOrMyeCcKUMY LieHTPaMM: KOppesILMOHHOe uccienoBanne. O6pasosanue u Ha-
yka. 2024;26(7):142-161. doi:10.17853/1994-5639-2024-3561-8054
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Psicologia educativa para la gestion eficaz de los centros
médicos psicopedagagicos: un estudio de correlacion

A. Kasmi!, B. Touri?
Universidad Hassan II, Casablanca, Marruecos.
E-mail: 'aziz.kasmi.20@gmail.com; “touribouzekri@gmail.com
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Abstracto. Introduccion. La psicologia educativa se centra en los aspectos psicolégicos del aprendizaje
y la ensenanza con el objetivo lograr una optimizaciéon mediante la comprensién de como las personas
desarrollan habilidades y adquieren conocimientos en un contexto educativo. Objetivo. El propésito del
estudio es tener una compresion suficiente respecto a cémo la psicologia educativa puede ayudar a la
gestion eficaz de los centros médicos psicopedagdgicos, e identificar conexiones y sinergias entre los
principios de la psicologia educativa y la practica de los aspectos de gestion dentro de dichas entidades.
Metodologia, métodos y procesos de investigacion. Los autores utilizaron una metodologia cuantitativa
basada en una investigacion correlacional no experimental. La muestra incluyd 100 centros médicos psi-
copedagdgicos de la region de Ile de France. Para recopilacion de la informacion, se pidio a los directores
de estos centros que rellenaran un cuestionario colgado en la plataforma Google Forms. Los resultados
se procesaron utilizando IBM SPSS 29. Resultados y novedad cientifica. De las seis relaciones analizadas,
los resultados revelaron cuatro relaciones significativas entre la variable de la psicologia educativa y los
aspectos gerenciales, a saber: la estructura y gestion del equipo, la calidad y seguridad de la atencién,
la gestion de datos de los pacientes y la colaboracion interprofesional. Estas relaciones representan el
80% de las conexiones significativas entre la psicologia educativa y los aspectos de gestion. La novedad
cientifica del estudio radica en el estudio de la conexion entre la psicologia educativa y los aspectos de
gestion, aportando una vision clara del importante papel de la psicologia educativa en la gestion de los
centros médicos psicopedagogicos. Significado prdctico. Los resultados de la investigacién enfatizan la
importancia para cada pais de integrar los principios de la psicologia educativa en el desarrollo de sus
centros médicos psicopedagdgicos. Esto es particularmente importante para Marruecos, en consonancia
con la vision estratégica para el establecimiento de estas instituciones entre 2015 y 2030.

Palabras claves: psicologia educacional, gestion, salud mental, nino discapacitado, colaboracion inter-
profesional
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Introduction

The effective management of medical-psycho-pedagogical centres (CMPPs)
requires a holistic approach, integrating both the principles of educational
psychology and the tenets of management. As essential pillars of psychological and
pedagogical support for children and adolescents, CMPPs are at the crossroads of
educational, psychological, and organisational issues [1].

This article explores the convergence between educational psychology and
aspects of management within CMPPs, highlighting the importance of an integrated
approach to optimise results and promote the well-being of beneficiaries.

Tom 26, N2 7. 2024 O6paszoBaHMe U HayKa

144



© A.Kasmi, B. Touri
Educational psychology for the effective management of medical-psycho-pedagogical centres: a correlation study

According to S. Morel, educational psychology is a branch of psychology that
focuses on the scientific study of learning processes and human development, within
Medical-Psycho-Pedagogical Centres (CMPPs), which are structures specialised in
the assessment and management of psychological disorders and learning difficulties
in children [2].

It is currently not possible for children with disabilities to receive mainstream,
inclusive, high-quality education [3]. With varying percentages depending
on the nation, most countries still educate children with disabilities in special
schools that serve a range of special needs (World Health Organization, 2011)
[4]. Furthermore, it is common for students with special needs and disabilities to
graduate from school lacking the necessary skills. In accordance with R. Bourgqia,
incorporating children with disabilities into the general education system is the
goal of the Moroccan Minister of National Education, Preschool and Sports’ 2015-
2030 strategic vision [5].

In agreement with S. R. Wong and G. Fisher, educational psychology offers a
theoretical framework and practical tools for understanding learning processes and
the affective, cognitive, and social needs of learners within CMPPs [6]. H. Ismajli,
C. David-Ferdon et al. emphasise the importance of pedagogical differentiation,
considering individual learning styles and adapting interventions to meet the
specific needs of children and adolescents in difficulty [7, 8]. At the same time, G. R.
Ferris, R. V. Aguilera et al. note that aspects of management within CMPPs include
coordinating human resources, planning educational and therapeutic activities, and
managing organisational dynamics [9, 10].

Effective management of multi-disciplinary teams, inter-professional
communication and the implementation of problem-solving strategies are all
key elements of management in this specific context. This article examines how
educational psychology can inform management practices within CMPPs, and
vice versa. It explores the synergies between these two fields, highlighting their
impact on the quality of services offered, user satisfaction and the well-being of
professionals working in these structures.

In summary, our study aims to explore the interconnections between educational
psychology and management within CMPPs, highlighting the importance of an
integrated approach to meeting the complex needs of children and adolescents in
psychologically and educationally vulnerable situations [11, 12].

Background

« Educational psychology is of great importance in CMPP.

Objective of the study:

 To study the impact of managerial aspects on educational psychology and
cooperation with families.

Problematic:

- How can management practices, such as effective communication with families
and efficient coordination with the school, improve the well-being and outcomes of
children in CMPP care?

The Education and Science Journal Vol. 26, No 7. 2024

145



© A. Kasmi, B. Touri
Educational psychology for the effective management of medical-psycho-pedagogical centres: a correlation study

Research questions:

» How does the way CMPP manage structure, team and patient data impact
educational psychology practices and therapeutic outcomes for children?

* How do quality and safety policies impact the effectiveness of psychological
and educational interventions, as well as children’s therapeutic and educational
outcomes in CMPP?

» How does collaboration between professionals, including communication and
coordination with the family and school, foster improved educational psychology
practices in CMPP?

Hypotheses:

« Good organisational and team management, as well as rigorous management
of patient information, are positively linked to the effectiveness of educational
psychology practices and to improved therapeutic and educational outcomes for
children.

« The implementation of rigorous policies on quality and safety of care,
combined with optimal accessibility and continuity of services, helps to improve
therapeutic and educational outcomes for children in CMPP.

e Better collaboration between professionals, including effective
communication and coordination with the family and school, is positively linked to
improved planning, evaluation and effectiveness of psychological and educational
interventions in CMPP.

Literature Review

According to L. Pomytkina, L. Moskalyova et al., educational psychology did not
come out of nowhere. Nor was it born overnight. On the contrary, the creation of a
branch of psychology dedicated to schoolchildren is the fruit of a very long gestation
period, some traces of which can be found in the (albeit recent) history of ideas [13].

Child psychology developed late in the history of the human sciences, probably
because childhood - as we know it today — was only belatedly distinguished from the
other stages of life. Even more recently, children have been identified as beings with
specific needs. From the Renaissance to the end of the 18th century, pedagogues
were confronted with children’s difficulties in learning the basics, and it was only
then that childhood began to be seen as distinct from adulthood. Until the end of
the Ancient Régime, childhood was seen as the age of dependence on maternal care.
Tightly swaddled for easier transport, children followed their parents as they moved
from town to country, from room to room in the house. Hanging from a peg, infants
and toddlers assisted with domestic chores, before later performing some of the
simplest tasks, until they reached the age of literacy [14].

According to A. Guillain, educational psychology is regarded as a strategic
science. It first appeared in relation to educational policies that were put into place
in Europe and the United States between 1870 and 1913. A. Guillain maintains that
through historical analysis, we can identify three tactics. Neo-Herbartian pedagogy
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placed a high importance on education; the manipulation of representations through
mental statistics offered a means of fostering national cohesion [15]. Child Study,
on the other hand, values the mechanisms through which interests are naturally
regulated, and believes that national unity arises from confronting all individual
differences. Mental statistics offer the means through which averages are regulated.
At the start of the 20th century, this liberal approach was to change to boost national
output, social life had to be rationalised and competition had to be controlled.
Subsequently, educational psychology evolved into a theory of measurement and a
psychology of learning that offered tools for equitable social distribution as stated
by A. Miyake and N. P. Friedman [16].

R. R. Hoffman and K. A. Deffenbacher highlight that educational psychology
took shape in the 19th and 20th centuries. More precisely, between 1870 and
1913, during the period that saw the introduction of the first mental statistics in
Germany, and the definition of an objective psychology in the USA, with the task
of predicting and controlling behaviour [17]. Education then sought to give itself a
scientific foundation by applying to its own field the methods that had ensured the
success of the natural sciences: the German neo-Herbartian pedagogy of T. Ziller
and his disciples, the American Child-Study of G. S. Hall, experimental pedagogy
and pedology are unmistakable signs of this. But it has recently been pointed out
that “the content of this movement was far from constituting a coherent whole”
(Depaepe, 1987). As reported by G. Cognet and F. Marty, we would like to show here
that this apparent confusion of programmes and projects in fact refers to different
competing and sometimes incompatible educational policies, and to the types of
intervention they authorise or prescribe by [14].

R. J. Cameron asserts that finding the teaching methods and environments
that best support the education of students with special needs is one of educational
psychology’s current challenges in this regard [18]. Educational psychology
research focuses on tactics, activities, and practices that improve learning for these
students, considering their unique characteristics. E. Duque, R. Gairal, S. Molina, et
al. and J. Dunlosky, K. A. Rawson, E. J. Marsh noted that to create shared learning
environments that support success for all, it is crucial to remember that research
also focuses on strategies, actions, and programmed that benefit the learning of all
students, including those whose unique characteristics make the learning process
more difficult [19, 20].

Education is a vast, multi-faceted field; everyone talks about it, but not always
with much relevance, and there’s a lot of confusion in the language. Terms such
as Psychopedagogy, school psychology, psychology applied to education, child
psychology, school psychology or psychology of the school, psychology of the
schoolchild, etc. are used to refer to the psychology of education. The list could be
extended. G. Mialaret and L. Chepurna, D. Frolov, N. Stepanchenko et al. mentioned
the fact that the interviewees have a vague idea of educational psychology is clear
from this imprecision of language and confusion between disciplines or activities
that cannot be superimposed [21, 22].
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According to J. Lecomte, a certain vision of the human being is necessarily
associated with teaching. This is why the various theoretical approaches to
educational psychology are generally based on more general psychological theories.
Theories of learning and education can be divided into three broad categories,
depending on where the determining elements are located: in the individual himself
(intellectual capacities, motivation, etc.); in the environment (teacher, family
environment, teaching method, etc.); and in the environment (teacher, family
environment, teaching method, etc.) [23].

The psychology of education and training generally focuses on the
shortcomings of the encounter with school, teachers, other students and this
medium, or some of the objects transmitted by the school. G. Lindsay mentioned
that the psychologist’s first objective is to diagnose as precisely as possible what is
causing the impediments [24].

Thus, as stated by J.-M. Besse, the aim of educational psychology is to enable
the psychologist to mobilise all possible fields of explanation to engage in a clinical
approach in the sense of an individual encounter that also considers social and
cultural, group and relational, intrapsychic, and cognitive aspects [25].

Materials and Methods

The methodology section of this article constitutes the methodological pillar
on which the solidity of our research rests. With a view to providing a precise, in-
depth response to our problem, we have developed a rigorous methodology, rooted
in a scientific approach and a systematic procedure. This section will scrupulously
detail the design choices made for our study, the experimental procedures
implemented, the instruments used for data collection, and the analysis methods
adopted. Our aim is to guarantee total transparency in our approach, enabling the
scientific community to reproduce our work and assess the robustness of our results.
By following this approach, we aim to establish a solid methodological foundation,
reinforcing confidence in the validity of the conclusions we set out below.

1. Sample Characteristics

We used Google Forms to distribute a questionnaire we had designed ourselves.
This methodological choice was made because of the geographical location of our
sample and to be able to wait for them.

We conducted our survey in the region of Ile de France. We decided to focus
on a judgement sample that was representative of the medico-social field and the
knowledge units selected. There are one hundred centre directors in the sample. The
selection of the sample was mainly based on open data in France (DATA EXTRACTED
FROM THE FRENCH REGISTRY OF SOCIAL AND MEDICO-SOCIAL). Given that Ile-
de-France has the highest concentration of CMPPs among the six regions of France,
the sample size chosen for this study is appropriate in relation to the total number
of CMPPs in this region. The validity and applicability of the findings are ensured
by this selection.
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2. Measuring Instrument

2.1. Ethical Considerations

Every interviewee stated that they were free to discontinue participation in the
study at any time and that it was entirely voluntary. The directors of CMPP were
also told that their answers would only be used for academic research and that their
identities would remain anonymous.

To ensure the credibility of our study, we made on-site visits to three of the 100
Parisian CMPPs that made up our study sample. These three CMPPs were selected
from those we had already contacted by e-mail. Based on their responses and
bibliographical research, we created a guide (Appendix) for direct interviews with
centre directors. We have simplified this guide to retain only the most pertinent
questions, particularly those relating to psycho-pedagogy and managerial aspects.

2.2.Tool Validation

Our work uses a combination of two internationally approved and validated
questionnaires:

- A questionnaire was created to assess the organisational development of
primary care groups: it was tested in five health centres affiliated to the Association
for the management of associative health centres (AGECSA) [26].

- Survey carried out in 2008 on the activity of medico-psych pedagogical centres
(CMPP) in the Centre region [27].

3. Design

The quantitative approach was the best way to conduct an empirical
and correlational investigation to examine the significant relationships and
dependencies between educational psychology and the managerial aspects involved
in health service management. As with all scientific research, the results may reveal
contrasting conclusions about pedagogical and educational thinking.

4. Data Analysis Process

We opted to gather quantitative dataviaa questionnaire,which was subsequently
subjected to an ANOVA statistical test using IBM SPSS version 29 IC, CHICAGO, and
Microsoft Office Excel 365. The questionnaire responses were coded using content
analysis into several useful categories. The data were coded, and then imported into
SPSS version 29 after being entered into an Excel document. Owing to the non-
normal distribution and ordinal categorical nature of the data, the ANOVA statistical
test was selected to ensure solid and trustworthy outcomes in these circumstances.

Univariate ANOVA is commonly used where there is a single independent
variable, or factor, and the objective is to assess whether different variations or
levels of that factor have a measurable impact on a dependent variable.

Significant correlations were considered to examine the statistical relationship
between the managerial aspects of health and the educational psychology variable.
A significance level (also known as alpha or a) of 0.05 is frequently employed,
signifying a 5% chance of incorrectly inferring the presence of an association.
Indicating a statistically significant association is a p-value < .
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After accounting for the variance explained by other variables in the model,
values closer to 1 indicate a higher proportion of variance explained by a particular
variable in the model. The value of eta squared ranges from 0 to 1. The following
general guidelines are applied when interpreting partial eta squared values:

«.01: Small effect size

«.06: Medium effect size

« .14 or higher: large effect size

Results and Discussion

I Descriptive analysis

Our research focuses on the correlation between educational psychology and
aspects of management. These aspects refer to the management principles and
practices applied by managers of medical-social establishments in the context
of health care. They are an important factor in the contribution of educational
psychology to the smooth running and efficiency of these health care establishments.

We have selected 6 crucial aspects of management: structure and team
management,quality and safety of care, patient data management, inter-professional
cooperation, accessibility and continuity of care, and continuing education.

The following factors were taken into consideration when choosing these
variables:

- Theoretical importance: the criteria applied match the primary facets of
health service administration. Theoretically speaking, they are significant.

- Research objectives: the criteria we selected were in line with our goals for the
study and were determined by what we intended to comprehend and analyze.

- Practical relevance: the selected criteria are likely to have important practical
implications for health care and management. This study enables us to provide
valuable information to healthcare managers in Morocco.

I. Exploratory Factor Analysis
The following tables show the results obtained.

Table 1

Results of the ANOVA statistical test between the educational psychology variable
and the managerial aspects of health

Health management aspects Sum of Squares | Df | Mean Square F Sig.
Structure and team Between groups | 0.376 6 0.063 3.298 [0.006
management Within groups | 1.558 82 .019

Total 1.934 88
Quality and safety of care | Between groups | 1.004 6 0.167 3.302 |0.006
Within groups | 4.155 82 .051
Total 5.159 88
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Patient data management | Between groups | 0.529 6 0.088 2.988 [0.011

Within groups | 2.422 82 .030

Total 2.952 88
Inter-professional Between groups |0.791 6 0.132 2.400 |0.035
cooperation Within groups | 4.502 82 0.055

Total 5.293 88
Accessibility and Between groups | 0.054 6 0.009 0.737 |0.621
continuity of care Within groups | 1.002 82 0.012

Total 1.056 88
Continuing training Between groups | 0.019 6 0.003 0.945 | 0.468

Within groups | 0.276 82 0.003

Total 0.295 88

Table 2
Effect sizes between educational psychology and health management aspects
) ) 95% Confidence Interval
Health management aspects Point Estimate
Lower Upper

Structure and team management Eta-squared |0.194 0.021 0.291
Quality and safety of care Eta-squared |0.195 0.021 0.291
Patient data management Eta-squared |0.179 0.012 0.274
Inter-professional cooperation Eta-squared |0.149 0.000 0.238
Accessibility and continuity of care Eta-squared |0.051 0.000 0.097
Continuing training Eta-squared |0.065 0.000 0.121

Analysis of the results reveals that according to Table 2, the “educational
psychology” variable shows significant links with management aspects within
CMPPs, with impact rates ranging from 19.4% to 19.5%, 17.9% to 14.9%. These links
can be studied as follows:

It should be noted that of the six relationships studied, four demonstrated total
dependence.

Firstly, a significant relationship was noted between educational psychology
and structure and team management (P = 0.006 < 0.05), with an effect size of 19.4%.
This suggests a dependency between the educational psychology variable and
structure and team management. More precisely, we can say that structure and team
management are positively impacted by educational psychology.

The management of a structure can be successful and well managed when it
involves monitoring the psychological health of its staff. Educational psychology
is a basic point that is indeed important and has an impact on managerial aspects
both near and far.

Similarly, the table shows a significant relationship between the psychological
aspect and the managerial aspect of quality and safety of care (P =0.006 < 0.05), with
an effect size of 19.5%.
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This clear dependency suggests the effect that educational psychology can have
on the quality and safety aspect of care.

The quality and safety of care is an essential and indispensable component in
the management of a CMPP, which is why the involvement of psychology guarantees
the success and development of its process through the promotion and fostering of
the psyche of its community and subjects in the field.

Furthermore, a significant correlation is observed between the managerial
aspect patient data management (P = .011 < 0.05) in relation to educational
psychology with an effect size of 17.9%.

This shows the dependency between the educational psychology variable and
patient data management within the centre.

This supports the importance of applying educational psychology principles in
the patient data management process.

Finally, a salient dependency was noted between the psychology variable and
the interprofessional cooperation variable, with a significant significance index and
effect size (P =.035 < 0.05) and 14.9%.

The significance and effect size indices reinforce this finding, with a significance
level (p) of 0.035, below the conventional threshold of 0.05, indicating a high
probability that the observed relationship is not due to chance.

The effect size of 14.9% underlines the substantial importance of this
relationship. Almost 15% of the variance in the managerial aspect of interprofessional
cooperation can be explained by the educational psychology variable.

These results suggest that specific educational psychological aspects play
a significant role in how managerial practices influence cooperation within
interprofessional teams.

In summary, these findings highlight the crucial importance of educational
psychology in the managerial context of CMPPs, positively influencing structure
and team management, quality and safety of care, patient data management, and
potentially interprofessional cooperation. These findings can inform professional
development strategies and initiatives aimed at strengthening these competencies
among CMPP staff for optimal service delivery.

During our face-to-face interviews with CMPP directors in Paris, we had the
chance to talk to renowned experts such as Christophe PERROT, Pedagogical
Director, and Amandine BUFFIERE, Medical Director of CMPP Claude Bernard,
the first centre created in France in 1946. We also spoke with Mr. Carlos PARADA,
Director, Malika REZKANE, Assistant Director of the CMPP Delépine in Paris, and
finally with Emmanuel DARMON, director of the CMPP de I’OSE in Paris.. All of them
stressed the importance of two fundamental elements: effective communication
with families and respect for management principles, with the aim of improving
educational psychology within their CMPP.

Moreover, an environment conducive to children’s optimal development
requires managerial aspects such as optimal organisational structure, effective
team management and rigorous quality and care safety policies. In addition,
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accurate management of patient data and enhanced inter-professional cooperation
are essential to personalise interventions and constantly improve educational and
therapeutic practices within CMPPs.

Close, proactive communication with families and schools is also a key aspect.
CMPPs can really improve their care by facilitating transparent collaboration and
ensuring continuity of care tailored to children’s individual needs. In this way,
careful management of these elements plays an important role in improving the
overall well-being and positive outcomes of the children who benefit from the
services of the CMPPs in Paris.

This section presents a discussion of the results obtained to answer the central
question of this study, articulated as follows: What is the nature of the dependency
between educational psychology and managerial practices, and how do these
relationships influence organisational dynamics and performance within medico-
social contexts?

Theresults of this study reveal substantial links between educational psychology
and managerial aspects within CMPPs. This unique exploration highlights specific
dynamics that could guide more effective practices in these contexts.

Firstly, K. Callicott, J. Leadbetter highlighted the significant correlation
between educational psychology and structure and team management suggests
that professionals imbued with knowledge of educational psychology are better
positioned to implement managerial practices that promote effective organisational
structure and optimal team cohesion [28]. A. C. Edmondson mentions that this
understanding of psychological dynamics can contribute to more strategic
management and increased team motivation [29].

The dependence observed between the educational psychology variable
underlines the need to adapt managerial strategies to meet the specific psychological
needs of teams working in CMPP. As confirmed by D. Holzberger, A. Philipp, M.
Kunter, individualised approaches, focused on emotional well-being, could foster a
more productive working environment [30].

Certainly, the significant dependence on the quality and safety of care
underscores the importance of educational psychology in the delivery of high-
quality care. According to I. M. Nembhard and A. C. Edmondson, professionals
with psychological skills may be better able to understand and respond to patients’
psychological needs, thereby improving the quality of care and the safety of
interventions [31].

S. S.McMillan, E. Kendall, A. Sav et al. suggest a direct link between educational
psychology and the quality of clinical interventions. CMPP managers could consider
additional training focused on psychological skills to improve service delivery [32].

Furthermore, G. C. Williams and G. L. Schlomer, S. Bauman, N. A. Card
concluded that the significant correlation with patient data management indicates
that educational psychology can play a crucial role in setting up effective data
management systems. Sensitivity to psychological aspects can contribute to more
thoughtful, patient-friendly data collection, analysis, and use [33, 34].
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The results by R. Krishnamurthy, L. VandeCreek, N. J.Kaslow indicate that
educational psychology skills can have an impact on the initial collection of clinical
data [35]. T. Schafer, S. Wood, R. Williams pointed to the fact that professionals
with psychological skills can adopt more sensitive approaches, fostering a deeper
understanding of patients’ needs [36].

G. Shier, M. Ginsburg, J. Howell asserted that CMPP managers could encourage
a patient-centred approach to data management. This would involve recognising
and integrating the psychological aspects of patients into the design of information
systems to ensure appropriate care [37].

As for interprofessional cooperation, Q. Eichbaum proved that the significant
relationship suggests that educational psychology can foster more open
communication and harmonious collaboration between team members [38]. As
confirmed by T. A. O’Neill and M. ]J. W. McLarnon, understanding psychological
dynamics can help resolve conflicts and promote a collaborative environment [39].

Managerial aspects, such as communication and collaboration, seem closely
linked to educational psychology. D. W. Johnson and R. T. Johnson pointed out that
managers could foster an environment where communication channels are open,
encouraging mutual understanding and cooperation within teams [40].

In sum, the significant dependence between educational psychology and the
managerial aspect of interprofessional cooperation indicates that psychological
characteristics related to this field may have a substantial influence on managerial
dynamics and collaboration within interprofessional environments. This deeper
understanding can be valuable in guiding managerial practices and training in
interdisciplinary contexts.

In conclusion, this study highlights the interconnection between educational
psychology and managerial aspects within CMPPs. The practical implications
of these findings may guide CMPP ai Maroc managers towards more holistic
managerial practices, thus fostering an environment conducive to the delivery of
quality services and the well-being of professionals as well as patients.

Conclusion

The management of CMPPs is a subtle balance between the medical and social
dimensions, where the coordination of resources is essential to offer comprehensive
support to children and adolescents in difficulty. A. Kasmi, B. Touri, K. Khennou et
al. concluded that these structures are unique in the medical-social field in that they
combine medical, psychological, and pedagogical knowledge to meet the unique
needs of patients by [41].

In the light of the interviews conducted in this study, the heads of the CMPPs
in Paris highlighted the paramount importance of effective communication with
families and strategic management of managerial aspects to improve educational
psychology and children’s well-being. Their answers thus propose a promising
model for Morocco, highlighting rigorous management of organisational structures
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and high-quality care. The implementation of these practices has been recognised
as essential for improving childcare and strengthening children’s mental health
services adapted to the Moroccan context, while providing greater support for
families.

In conclusion, exploration of the correlations between educational psychology
and CMPP management reveals a profound interconnection that is necessary to
ensure the well-being and holistic development of children in difficulty. Through
this analysis, it becomes clear that a thorough understanding of the principles of
educational psychology effectively informs management practices within CMPPs,
enabling a holistic and adaptive approach. Collaboration between mental health
and education professionals, the personalisation of interventions, and open
communication with families are all crucial facets of this dynamic. By harmonising
the principles of educational psychology with the demands of management in
CMPPs, it becomes possible to create environments that foster growth, resilience
and success for children facing a variety of challenges. Ultimately, it is this synergy
between educational psychology and management that enables CMPPs to fulfill
their essential mission: to offer comprehensive, caring support to enable every child
to reach his or her full potential.

Limitations

We recognise that the use of a self-administered questionnaire may lead to
reporting bias and that results may be influenced by the subjectivity of participants’
responses.

We recognise the possibility of response bias, as participants may be inclined
to provide socially acceptable answers rather than truthful ones, which could affect
the validity of the results.

Prospects

Our research focused on Medical-Psycho-Pedagogical Centres (CMPPs) in
France, motivated by the cultural similarity with Morocco, our aim is to contribute to
the discussion and planning of similar services in Morocco. The lack of such centres
in the Moroccan context reinforces the importance of our results, which can serve as
a reference for Moroccan professionals and decision-makers. However, we recognise
the need to adapt our findings to the cultural particularities and specific needs of
Morocco. By considering our research as an initial resource, we hope to encourage
local initiatives to establish CMPPs in Morocco, in order to meet children’s complex
needs for psychological and pedagogical support.
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AnHomauyus. Beedenue. Ceromusi Bbiciiiee 06pa3oBaHue CTaa0 OIHOM 13 chep aKTUBHOTO IIPUMEHEHMS
CHCTEM MCKYCCTBEeHHOro MHTestekra (M), crioco6HbIX MOAEIMPOBATh KOTHUTUBHYIO 1€SITEIbHOCTD Ue-
JIOBEKa JIJIs1 pelIeHNsI pa3IMYHbIX 33/5a4. BO3MOKHOCTb CAMOCTOSITETbHOTO IIPYMEHEHUS MHCTPYMEHTOB
¢ U crymeHTaMy ¥ MPeNojaBaTesIMM CTaJIa MPEeANOChITKOM K M3MEHEHWIO MOAEIN peaausaunn 06-
pas3oBaTelbHOTO Ipoliecca. [envio uccae0BaHMS SBISIeTCS U3yyeHMe OTHOIIeHMS MperojaBaTeseil u
CTYAEHTOB K MCIIONb30BAHMIO HAXOASIIMXCS B IIMPOKOM IOCTYIe MHCTPYMEHTOB ¢ VI B 06pasoBaHmm
Ha npumepe Tomckoro rocymapcrBeHHoro yHuBepcutera (TTY). Memodonozus, memodst U MemoouKu.
OCHOBHBIMM MeTOJaMM MCC/IefoBaHMs SIBJIS/IMCH COLMONOrMUeckue u cratuctuueckue. [IpoBoamiaocs
aHketupoBaHue 1597 crymenTos u 250 mpenogasaresneii TI'Y. [IpoBepKa cTaTUCTUYECKY 3HAUMMBIX pa3-
JINYMIT MEXKAY MOJBBIGOPKAMMU 110 COLMATBHO-TeMOrpadrueckum XxapakTepucTUKam OCyIIeCTBIIsIACh C
MOMOIIBIO XU-KBagparta [IMpcoHa u Z-TecTa CpaBHeHMsI IPOTIOPLIMIL (Ha ypOBHe 3HaummocTu 95 %, p <
0,05). Mexxny moABeI00pKaMY M MEXKIY pe3yibTaTaMu, ITOJyUeHHbIMM OT CTYAEHTOB U TperofaBaTeeit,
MIPOBOAWIICSI CPABHUTETbHO-COTIOCTaBUTENbHBIN aHanu3. Pe3ynsmamsol. BblI0 BBISIBIEHO, UTO CTYIEHTbI
yaiie, yeM IperoiaBaTenn, OTHOCSITCS K MHCTpyMeHTaM ¢ U nonoxkurensHo. [Ipodeccopcko-mperio-
nasarenbckuit cocras (TITIC) 6oee ckIoOHEH 06paliaTh BHUMAaHMe Ha Te PUCKM 1 HeraTuBHbIE (haKkTOPBI,
KOTOpbIe MOKET ITOBJIeUb MHTerpanus I B o6pasoBaHme. PeCIOHIEHTHI C OIIBITOM UCIIO/Ib30BaHMs U
60s1ee MO3UTMBHO HACTPOEHBI K TAKMM MHCTPYMeHTaM B 06paszoBanyu. CTyIeHTbl MJIAIINX KypCOB 60-
Jiee ONTUMUCTUYHO HACTPOEHBI OTHOCUTENILHO MePCIIeKTUB BHEIPEHMS U UCTIOMb30Banus U B BbiciieM
o6pasoBanuu. CTyIEHTbI, BHITOTHSIBILME yIeGHbIE 3aIaHNMs TIPY TIOMOLIY MHCTPYMeHTOB ¢ UM, oTme-
TUJIN, YTO B GOBUIMHCTBE CJIyYaeB MperoaBareny He 3aMeyay 3Toro. M npenogaBaTenn, ¥ CTyLeHTbI
JOITYCKAIOT, UTO 0€3 CHIMKEHMST 00pa30BaTeIbHbIX PE3YIbTaTOB MHCTPYMEHTHI ¢ I MOKHO MPUMEHSITh
B KauecTBe MTOMOIIHMKOB B 06paboTke mHbopmalmn. HayuHas HO8U3HA 3aKJTIOUAETCsT B BbISIBIEHUM aK-
TyanpHOro oTHoueHus IIIIC u crymeHdecTBa K cucremaM MV, HaxoosumMcsl B LIMPOKOM JIOCTYIIe: K
pucKkam U BO3MOKHOCTSIM TIOOGHBIX MHCTPYMEHTOB B 06pa3oBanmu. [Ipakmuueckas 3nauumocmo. Ilomy-
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yeHHbIe JaHHbIE Y Pe3y/IbTaThl aHAIM3a TO3BOJISTIOT 3aUKCUPOBATD CPe3 CYLIECTBYIOIEr0 OTHOIIEHMS
CTYAEHTOB U MpernofaBaTeseii K BO3MOXXHOCTSIM MCITOMb30BaHust VIV B BbIciieM 06pa30BaHUM, YTO MO-
SKeT CTaTh OJHMM 13 OCHOBAaHMIA [ pa3paboTKy MPUHIIATIOB 1 CTPATEruii paboThl CYyGEKTOB 06pasoBa-
TeJIbHOTO ITPOIeCcca C BO3MOKHOCTSIMU HOBBIX TEXHOJIOTMIA, UCTIONb3YIONMX ¢ I B CBOE# e TeTbHOCTH,
B YaCTHOCTH, Yepe3 COo3JaHye MeTOOMUeCKUX pPeKOMEHIAIMi, Kypca MOBBIIIeHNsT KBamuduKaumm Ijist
npernojaBaresieil, 06pa3oBaTebHbIX MOZY/IEN /IS CTYIEHTOB.

Knrouesste cnosa: I/[CKYCCTBEHHI)II‘;I VHTEJIJIEKT, I‘eHepaTVIBHbIﬁ I/ICKYCCTBEHHI)IIL/'I VMHTEJIJIeKT, BbICIIEee 00-
pasoBaHMe, MHCTPYMEHTbI MICKYCCTBEHHOT'O MHTEJIJIEKTa B O6paBOBaHI/II/I

BaazodapHocmu. ViccnenoBaHue BBITIOTHEHO P monaepskke IIporpamMmsel pa3Butus ToMCKOTO rocy-
napcrBeHHOro yHuBepcutera (Ilpuopuret-2030).

Jns yumupoeanus: bysxosa K.U., Imutpues S1.A., ViBanosa A.C., ®emenko A.B., SIkosnesa K.I. OTHO-
IIeHMe CTYI,eHTOB U IIperofiaBaTesieil K MCII0NIb30BaHMIO MHCTPYMEHTOB C MICKYCCTBEHHBIM MHTEITIEKTOM
B By3e. O6pasosaHue u Hayka. 2024;26(7):160-193. doi:10.17853/1994-5639-2024-7-160-193
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Abstract. Introduction. Today higher education has become one of the spheres of active application of
artificial intelligence (AI) systems capable of modelling human cognitive activity to solve various tasks.
The possibility of independent application of Al tools by students and teachers has become a prerequi-
site for changing the model of educational process realisation. Aim. The study aimed to investigate the
attitudes of teachers and students to the use of widely available artificial intelligence tools in education
on the example of Tomsk State University (TSU). Methodology and research methods. The main research
methods were sociological and statistical methods. A survey of students and teaching staff of TSU was
conducted. The study sample was 1597 students and 250 teachers. To check statistically significant dif-
ferences between subsamples by socio-demographic characteristics, the Pearson Chi-squared criterion
was used, as well as the Z-test for comparing proportions (at a significance level of 95%, p < 0.05). A com-
parative analysis was carried out between the subsamples, as well as between the results obtained from
students and teaching staff. Results. The results of the research showed that students are more likely
than teachers to have a positive attitude towards Al tools. Teachers are more inclined to pay attention to
the risks and negative factors that the integration of Al in education may entail. The respondents with
experience in using Al are more positive about such tools in education. Undergraduate students are more
optimistic about the prospects for the implementation and use of Al in higher education. Students who
completed coursework assignments using Al-enabled tools noted that most of the time teachers did not
notice it. Both teachers and students admit that Al tools can be used as information processing aides
without compromising educational outcomes. Scientific novelty consists in identifying teaching staff and
student attitudes towards Al tools in wide access: risks and opportunities of such tools in education.
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Practical significance. The data obtained and the results of the analysis allow recording a cross-section of
the existing attitude of students and teaching staff to the opportunities for using artificial intelligence
in higher education. It can become one of the bases for the development of principles and strategies for
working with the subjects of the educational process on the possibilities of using new technologies with
Alin their activities, in particular, through the creation of methodological recommendations, profession-
al development courses for teaching staff, educational modules for students.

Keywords: artificial intelligence, generative artificial intelligence, higher education, artificial intelli-
gence tools for education
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Abstracto. Introducciéon. En el mundo de hoy, la educacion superior se ha convertido en una de los espa-
cios donde activamente se usan los sistemas de inteligencia artificial (IA) capaces de simular la actividad
cognitiva humana con el propdsito de resolver diversos problemas. La capacidad de utilizar instrumentos
de inteligencia artificial de forma independiente por parte de estudiantes y profesores se ha vuelto un
requisito previo para cambiar el modelo de implementacion del proceso educativo. Objetivo. El objetivo
de la investigacion es estudiar la actitud de profesores y estudiantes respecto al uso de herramientas de
IA ampliamente disponibles en la educacion utilizando el ejemplo de la Universidad Estatal de Tomsk
(UET). Metodologia, métodos y procesos de investigacion. Los principales métodos de investigacién fueron
de tipo socioldgico y estadistico. Se llevo a cabo una encuesta a 1.597 estudiantes y 250 profesores de la
UET. La prueba de diferencial estadisticamente significativa entre las submuestras en cuanto al caracter
sociodemografico se realizé utilizando la prueba chi-cuadrado y Z de Pearson para comparar propor-
ciones (al nivel de significancia del 95 %, p < 0,05). Se hizo un anélisis comparativo entre submuestras
y entre los resultados obtenidos de estudiantes y docentes. Resultados. Se dedujo que los estudiantes
tienen mas probabilidades que los profesores al tener una actitud positiva hacia las herramientas de IA.
Los profesores estan mds inclinados a prestar atencion a los riesgos y factores negativos que puede im-
plicar la integracion de la IA en la educacion. Los encuestados con experiencia en el uso de la IA son mds
positivos acerca de este tipo de instrumentos en la educacion. Los estudiantes de tercer aio son mas opti-
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mistas sobre las perspectivas de la introduccién y el uso de la IA en la educacion superior. Los estudiantes
que completaron las tareas del curso utilizando herramientas de inteligencia artificial notaron que, en
la mayoria de los casos, los profesores no se dieron cuenta de que los estudiantes hubieran acudido a
este recurso. Tanto profesores como estudiantes admiten que, sin reducir los resultados educativos, las
herramientas de IA pueden utilizarse como asistentes en el procesamiento de la informacion. La novedad
cientifica radica en identificar la actitud actual del personal docente y de los estudiantes hacia los siste-
mas de IA ampliamente disponibles, es decir, hacia los riesgos y oportunidades de tales herramientas en
la educacion. Significado prdctico. Los datos obtenidos y los resultados del andlisis permiten registrar una
instantanea de la actitud existente entre los estudiantes y profesores ante las posibilidades de utilizar
la IA en la educacion superior, que puede convertirse en una de las bases para el desarrollo de principios
y estrategias para el trabajo en temas del proceso educativo apoyados en las capacidades de las nuevas
tecnologias que utiliza la IA en sus actividades, en particular, a través de la creacién de recomendaciones
metodoldgicas, cursos de formacién avanzada para docentes, mddulos educativos para estudiantes.

Palabras claves: inteligencia artificial, inteligencia artificial generativa, educacion superior, instrumen-
tos de inteligencia artificial en educacién
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BBepeHue

CoBpeMeHHOE BbICIlIee 00pa3oBaHMe CJIOKHO MPEeICTaBUTD 6€3 LIM(PPOBIX 1 UH-
(hopMalVOHHBIX TeXHONIOTUH. OHM TTO3BOJISIIOT 00eCIeunTh TMOKYI0 OpraHM3alio
06pa3oBaTeIbHOTO MPoIlecca, CO31aBaTh 06Pa30BaTEbHbI KOHTEHT, CMHXPOHHO U
ACMHXPOHHO MPOBOANTD 3aHSITHUS, ITOTyYaTh 3HAHMS B JII0060J TOUKE MyUPa I MHOTOE
apyroe. OOHOI 13 TaKUX TEXHOJIOTUI SIBISIETCSI UCKYCCTBEHHBIN MHTe/eKT (VN).
B pamKkax uccieoBaHus, OMMCAHHOTO B JAHHOM CTaThe, 6bIJI0 PACCMOTPEHO OTHO-
IIeHNe CTYIEeHTOB U ITpodeccopcKo-IpernomaBaTesbckoro cocrtasa (II1C) K yacTHO
rpyrimne MHCTpyMeHTOB ¢ VM, a UMeHHO K MHCTPYMeHTaM, KOTOpble HaXOAsTCS B
OTKPBITOM JIOCTYIIE [IJISI IIMPOKOTO Kpyra Mojab3oBaresneli. [loaTomy fanee B cTaTbe
CJIOBOCOYETaHME «MHCTPYMEHTHI ¢ VI» GyzeT MCIoIb30BaThCST B yKa3aHHOM 3HaUe-
Hun. [Ipu 3TOM CylecTBeHHasl YaCTh TaKMX MHCTPYMEHTOB Ipe/iCTaB/ieHa aKTUB-
HO pa3BUBAKLIMMUCS B [OCAeSHEee BpeMsl MHCTPYMEHTaMM ¢ TeHepaTuBHbIM MU
(TIN), KOTOPBI OIpenensieTcst Kak TeXHOIOTHS, MCTIOb3YIOIIasl MOJ ey IITyO0KOro
obyueHMs ISl CO3MaHMsI OPUTMHAIbHBIX MH(DOPMAaIMOHHBIX MaTepuaaoB (TEKCT,
M306paskeHNs1, BUZIEO U [IP.) B OTBET Ha 3aIpoc uenoBeka [1].

Ha maHHbIiT MOMEHT ITOTEHIIMAI MCIIOIb30BaHMsI B 06pa30BaHMM MHCTPYMEH-
TOB ¢ VI He IO KOHIA M3y4YeH, a BOIIPOCHI JIeTaIn3alun U OnpeneaeHns yCI0BUil
MHTeTpauuy B 00pa3oBaTeIbHbIN MPOIeCC OCTAIOTCS AMCKYCCMOHHBIMMU. Vcciemo-
BaTeM OTMEUaloT, UTO MHCTPYMeHThI ¢ MM 06/1a1aioT MOTEHIMAIOM [JIs yIyJlie-
HUs yuyeObHOro mporecca [2—4], HO OHM TakkKe COAEpPKAT YIPO3bl JJIsI TIPUBBIYHOIA
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MOZeNM peanu3saiyu 06pa3oBaTeIbHOTO MMPOoIlecca, TPaAUIIMOHHOM oK Mperoaa-
BaTess U CTyAeHTa B obpaszoBanuu [5; 6]. Tak, B mpuOMIVsKeHUM K TTO3UIMASIM 3TUX
TPYIII MbI CTAJKMBAEMCS C TPOTUBOPEUYMEM: C OLHOI CTOPOHBI, MOKHO 3aMETUTh
KOHCepBATU3M B MMpPeIoaaBaTeabCKol cpeie B MpUMeHeHUY HOBBIX TEXHOIOTUIA, C
IIPYTO¥1 ke CTOPOHBI — MHUIIMATUBHOCTD CTYJ€HTOB U OTKPBITOCTh HOBOMY OIIBITY.
OTO MPUBOAUT K YBeIMUYMBAIOIIEMYCSI pa3pbIBy MeXIy HMUMU: HaNpuMmep, Iperno-
JlaBaTeyu He BCerga MOHMMAIOT, KaK MCIOAb30BaTh MHCTPYMeHTHI ¢ VM u moryT
ObITh HE 3aMHTEPECOBAHbBI B UX OCBOEHMM, B TO BPEMSI KaK CTYI€HTbI UaCTO CKJIOH-
HbI IPUMEHSITh UX KaK GopMy aKaJieMMUUecKoi HeropsiouyHOCTU. BBUIY TOTO UTO
MIperofaBaTe/In U CTYIEHTHI SIBJITIOTCS OCHOBHBIMM aKTOpaMy B 06pa3oBaTeIbHOM
rpoliecce, akTyaJbHBIM MPEACTABISETCS] UCCIeI0BaHe TOTOBHOCTU CTYEHTOB U
npenogaBaTesieii K MCI0/Ib30BaHMIO MHCTPYMEHTOB ¢ MM B yHUBepcuTeTe, UX MHe-
HMSI O TIePCIeKTUBAaX TeXHOIOTUM.

B cBSI3M € 3TMM 1e/1bI0 MCCIeL0BaHMSI BBICTYIIAeT M3yUeHMe OTHOLIEeHUS IPero-
JIaBaTeJieil ¥ CTYIeHTOB K MCIT0JIb30BaHMIO MHCTPYMEHTOB ¢ MIM B 06pa3oBaHuM Ha
npumMepe TOMCKOTO roCyAapCTBEHHOTO YHUBEPCUTETA.

B maHHOIT paboTe BbIAENSIOTCS CIeqyiolie 3a4auy, HeOOXOmMMble JIJIsT JOCTH-
SKeHUS Le/T UCCIIeIOBaHMSI :

1. OxapakTepu30BaTb OTHOUIEHME CTYLEHTOB K MUCIIOIb30BaHNI0 MHCTPYMEH-
TOB ¢ VI B 06pa3oBaTebHOM IpOIiecce.

2. OxapakTepu3oBaThb OTHOIlIEHMe TperofaBaTesnell K UCIOIb30BaHUIO WH-
CcTpyMeHTOB ¢ VM1 B mpodeccroHaabHOI IesITelIbHOCTM ¥ 00pa30BaTeIbHOM IpOo-
ecce.

3. IIpoBecTu cpaBHeHMe OTHOIIEHUS CTYOeHTOB ¢ oTHomeHueMm IIIIC mo Bo-
IpOCam MCIOIb30BaHMsI MHCTPYMEHTOB ¢ I B 06pa3oBaTebHOM IpoIiecce.

O630p nuTepaTypbl

B nociiemHue rombl MHCTPYMeHTHI ¢ UV pro6pesy MomyIIpHOCTD B CPeJie CO3-
JaTejieil KOHTEHTa, B TOM YKC/Ie U 00pa3oBaTenbHoro. A passutiue 'Y mo3Boniser
CTyIeHTaM U MperofaBaTe/isM B OTBET Ha MX 3aIIPOChI 110 yUeGHBIM U MTpodeccu-
OHAJIbHBIM 3aJavaM I10JyYaTh TEKCTOBYIO MHGOPMAINIO, MaKCMMAaIbHO MPUO/IN-
SKEHHYIO K (DopMe YesioBeuecKoro yMo3aK/IoUeH s.

B psiny mpeAriochioK, TTOBAMSIBIINX Ha MTOBbIIIeHMe TIOMYISIPHOCTY UCII0JIb30-
BaHMS MHCTPYMEHTOB ¢ VIM B 06pa3oBaHmy, MOSKHO BbIIEIUTh INTOGaIbHbIE ITPOoIec-
chbl, cBSI3aHHbIe ¢ nmaHgemueii COVID-19. Kak oTMeualoT McciegoBaTeln, MMEHHO
MaHJIeMMsI CTaJia TOTYKOM JJIsl pa3BUTHUS OHJIAlH-00pa3oBaHus [7-9]. OHa oka3sana
60JIbIII0e BIMSIHVE Ha I3MEHeH)e IPUBBIUYHBIX CTAHIapPTOB 1 METOJOB BeJeHMsI 00-
pa30BaTeNIbLHOTO Ipoilecca. B To ske BpeMs M3MeHeHVsI, pa3BepHYBILMECS B CUCTEME
00pa3oBaHMsI B AHIEMMIO, BHICTYITVIIY HEOOXOAMMBIM JIpaiiBepOM 151 KaUueCTBEH-
HO HOBOTO 3Talla pa3BUTHUs OHJIAliH-06pa3oBaHus B cepe BbICIIETO 06Pa30BaHMs,
BBIJIESIMB BY3bl C BHICOKMM ypOBHEM IIMbpoBU3aALINM B JUIEepOB TpaHchOpMaIUmM
06pa3oBaTeIbHOM MapagurMbl.
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VHUBEPCUTETbI CMOIJIM BBISIBUTh OCHOBHbIE TPUUMHBI HAKOMMBILETOCS He-
raTMBHOTO OITbITA VCIIOJIb30BAHUSI TEXHOJIOTUII OHJIAiiH-00pa3oBaHus, pa3pabo-
TaTh METOIbI €r0 MpeofoeHus, peOpPMUPOBATh COMEPKaHMEe YUeOHBIX KypPCOB,
TOAAePXKUBATh aKTyalbHble TEXHOJIOTMM U BBICTPOUTDH 3 heKTUBHOE yIIpaBieHN e
obpasoBaTtenbHbIMMU Mpolieccamu [10]. PerreHnio 3TMx 3amau Crtoco6CTBOBaIa CBSI-
3aHHas CO BCEOOIIMM JIOKIAYHOM HEeO0OXOMMOCTb MCKATh HOBbIE BO3MOYKHOCTY 1T
obecrieueHMsT HEIIPEPbIBHOCTY 0OPA30BATENBHOTO M HAYUHO-YCCIeI0BATETbCKOTO
MpOoLIeccoB B By3ax. [I03TOMy B MaHAEeMMIO aKTyaJIM3UPOBAJICS CIIPOC Ha UCIIOJIb-
30BaHMe HUOPOBLIX U MHPOPMAIIMOHHBIX TEXHOIOIUIT B 06pasoBaHNUM, UTO TPU-
BeJIO K TpaHchopMalu 06pa3oBaTeabHbIX (OPMATOB, METOAMK MPEMOJAaBaHMSI, a
TaKoke K HeM30esKHOMY Pa3sBUTHIO MHCTPYMEHTOB X peanusaunu. Hampumep, ecin
paHee cepBuChbl Zoom, Google Meet o6mamany orpaHMYeHHOI BOCTPeOOBAHHOCTHIO,
a rtatgopMsbl e-learning (takme kak Moodle) cymiecTBoBaIy IJIsl COCTABJIEHMUS 10-
MalllHMX 3a[IaHNi1 U BBITPY3KM yUeOHBIX MaTepuaaoB, TO BO BpeMs MaHAeMUN TaH-
Hble MHCTPYMEHTBI CTa/IM HEOTHEMJIEMOI YacTbio obpasoBanus [11]. [IpoBemeHne
3aHATUI, TIpefocTaBaeHKe MHOpMaluM U OLieHKa MOoaydyaeMbIX 3HAHWUI cTaja
HEBO3MOKHA 6e3 OHJIaltH-TexXHOMoTHii. K ToMy jke OHM TToKa3aiu CBOIo 3hderTuB-
HOCTb, TIOCKOJIBKY 06Pa30BaTeIbHbIN MPOIIECC HE MTPEPBAJICS, CTYIEHThI ITPOIOJIKI-
JIM M3ydeHMe YUeOHbIX MaTepyasioB, a IpernoaaBaTe BO MHOTOM pa306painch C
HOBBIMM 00JIACThIO U MHCTPYMEHTapueM JJIsl CBoeil MpodeCcCroHaIbHOM IesiTenb-
HocTu. HoBble hopmaThl pabGOThI MPOJO/DKUIN CBOE CYIIECTBOBAHME U B TIEPUOL
TOCJIe MMaHIeMIY, TaK Kak, C OIHOI CTOPOHBI, OHM TTOKa3ain, YTO 06yueHne B YHU-
BepcuteTe MokeT 3¢ (PEeKTMBHO COBMeEIaTh OUHbBIN M OHJIAH (OopMaThl, IPUTOM
YTO MOCTeAHUI JaeT YHMBEPCUTETY BO3MOKHOCTb KaueCTBEHHO aCMHXPOHHO U/ B
OUCTAHIIMOHHOM (hopMaTe BBITIOMHSTH CBOM (DYHKLMY IIPY IIOMOIIM COBPEMEHHBIX
TexHosoruit [12-14]. AKTyaabHOCTh UMb poBU3aluy Bcex chep >KU3HU, BKIOYAS
o6pa3oBaHKe, 3aKPENUIach U B HOPMATUBHO-ITPABOBBIX JOKYMEHTAX CTPaHsI [15].

WHTerpalys 371eKTPOHHOTO 00yueHMs B 06pa30BaTe/IbHbII MPOLIeCC SIBISIETCS
OTIIPAaBHOJ TOUYKO JJIsi BHEAPEHMSI HOBBIX TEXHOJIOTMUECKMX CUCTEM, KOTOPbIE T0-
3BOJISIIOT CO3/aBaTh HOBbIe (hopMaThl pabOThI AJISI CMEIIaHHOTO 00y4yeHust. OmHO
n3 Hux BeicTynaet u 'MU [16]. Tak, Hanpumep, ratdopma Moodle, pacmpocTpa-
HEHHasl B CpeJie BbICIIero 06pa3oBaHMsI, MOMYYM/Ia MHOXKECTBO BO3MOKHOCTE Iist
BHenpeHus: B Hee ChatGPT, mo3Bosnsouuii CTyeHTaMi oIy4aTh MOMEHTaIbHYIO
06paTHYIO CBSI3b, a MPEIOJaBaTeIsIM COKPATUTh YaCTh PYTMHHBIX 3a7a4 [17]. Takke
CTOUT OTMETUTD, UTO TeXHOoruu ¢ M yke MocTeneHHO BHEIPSIOTCS B 06pa3oBa-
TeslbHYI0 cpeny [18-20].

Yacto I MOKeT ObITh y3Ke BKJIIOUEH B MHCTPYMEHTbI, UCITOJIb3yeMbIe CTYIEeH-
TaMM U IIpernojaBaTesIMU, U POLLECC MHTerpalyun MOKeT IPOMUCXOAUTb HE3aMEeTHO
Iuist HuxX. Hampumep, Bo BceM Mupe HaO/I0aeTCsl pOCT BKIIOUEHHOCTU 06pa3oBa-
TebHBIX OpraHu3anuit Bo BHeapeHue cucrem VU [21-24]. OmHako penu3s obieno-
crymHoit Bepcuy ChatGPT B 2022 romy BeI3BaJI MHTEPEC K M3YUEHUIO BO3MOKHOCTEM
MIpMMeHeHMSI MHCTPpYMeHTOB ¢ UM cpenn psimoBBIX MOJIb30BaTeneil. Tak, MOMUCK I10
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Teme VU B MHTEpHeTe BhIpoc Ha 2400 % mociie BoiTycka yaT-60ta ChatGPT komIta-
Huert OpenAl, u unciIo ero monb3osareseit mpeBbicvio 100 MMUTMOHOB [25].

B cBs13u ¢ Tem uTo mocwte penusa ChatGPT mocTym KO MHOXKECTBY MHCTPYMEH-
TOB ¢ MM OTKpBIICS AJIS1 MIMPOKOTO KPyTa MOAb30BaTeNel, B JVCKYCCUI0 OTHOCK -
TEeJIbHO MPUEMJIEMOCTU U JieTaau3aluy UCIIOAb30BaHMs, a TAK)Ke BO3MOXKHOCTEN U
PUICKOB TaHHBIX MHCTPYMEHTOB B 00pa30BaHMUM CTAJIO BCTYIIATh Bce GOJIbIee KO-
YeCTBO MCCaenoBaTeneii. AKTMBHO Havyajiy MOSIBISITbCS PeKOMEHAALNM O TOM, KaK
MPenoJaBaTeIn U CTyIEHThI MOTYT Mcronb3oBaTh ChatGPT B o6pasoBanuu. Ompoc
EDUCAUSE QuickPoll moka3biBaeT, YTO GOIBIIMHCTBO 3aMHTePeCOBAHHBIX CTOPOH B
cdepe BbICIIero 06pa3oBaHus yBepeHbl, uTo MU rrybOKO MU3MEHUT ee B OiviKaiiiive
3-5 ner, a Takke uto MU B BhIcIIeM 06pa30BaHMM MMeeT OOJbIle MPeruMyILecTB,
yeM He0CTaTKOB [26].

Kak mpaBuio, HOBble MHCTPYMEHTHI MEPBBIMM HAUMHAIOT UCIIOIb30BATh CTYy-
IeHTBI BBUAY OOJIbIIEl OTKPBITOCTY MHHOBALMSM. [IperomaBaTesy ske 4acTo CTaj-
KMBAIOTCS C IPO6IeMaMy B MHTETpalyuy B IIPEIoaBaTelbCKYI0 AesITeTbHOCTh 00-
pa3oBaTeIbHBIX TEXHOJOTUI, KOTOpPbIe OTAUYHBI OT TpaguIMOHHBIX [27]. Kpome
TOr0, 6apbepPOM JJISI HUX MOTYT SIBJISIThCSI YCTOSIBIIMECSI KOMMYHUKATUBHO-IUCKYP-
cuBHble nipakTuky I1I1C [28-30]. Ilo maHHBIM MCCIef0BaHMi1, MHOTHMeE TpernoiaBa-
TeJlX He TOTOBBI K MHTerpauyy MM B BpICIIYIO IIKOMY U3-3a OTCYTCTBUS HABBIKOB U
MpeCcTaBiIeHii 0 TOM, Kak ¢ VI moskHO paboTaTh [31]. BeposiTHO, UM TpebyeTcs f0-
TIOJIHUTE/IbHOE TIOJTHOILIEHHOe 00yueHne paboTe ¢ JAaHHBIM MHCTpyMeHTapuem [32].

Takum o6paszom, ajisg GOpMUPOBAHMS TIOTHOTO MPENCTABIEHMS O TOM, KaKUM
06pa3omM BO3MOXKHO CO3AATh YCIOBUS IJIS1 OIITUMAIbHOV MHTErpaluy MHCTPYMeH-
TOB ¢ VIV B 06pa3oBaTebHYIO cepy, HeOOXOIMMO OXapaKTepu30BaTh MOBeIeHe
TperofaBaTeneii U CTyJeHTOB B CUTyalMSIX MCIOIb30BaHMSI MHCTPYMEeHTOB ¢ VU,
KOTOpbIE TUMOTETUYECKM BO3MOXKHBI WJIM YoKe PeayIbHO C HUMU ITPOUCXOSIT. Peann-
3alMM ITOVI 3aJaUy CITIOCOOCTBYET M3yUeHVe OTHOIIEHMS CTyJeHTOB U IIperoaaBa-
TeJieli K UCTIOIb30BaHUIO MHCTPYMEHTOB ¢ M, HaXoOsimuxcst B OTKPBITOM JIOCTYIIE,
B 00pa30BaTEJIbHOM IIPOIECCE C YUETOM CYObEKTUBHOTO (haKTUUECKOTO OIbITA UX
npuMeHeHMs. PaccMoTpeHye MHTeHLIMI ABYX STUX TPYIII MO3BOJISIT CHOPMIUPOBAThH
6asuc, C MOMOIIbI0 KOTOPOTO CTAaHET BO3MOXXHBIM B3BEIIEHHOE COMPOBOKIEHME
BKJIIOUEHMS JAHHO TEXHOJIOTUY B 06pa30BaTeIbHbIN ITPOIECC.

MeToponorusa, Matepuanbl U MeToAbl

[t c6opa MaHHBIX B paMKaXx MCC/IeA0BATEIbCKUX 3a/1a4 VICIIOb30BaJICS OTIPOC,
KOTOPBIN TPOXOAN TTOCPEeICTBOM aHKeTMPOBaHMS CTYAEHTOB U IpernojaBartesieit
Ha maTdopmax Google ®opmbl 1 LMS Moodle, Takke 12 % npenogaBaTtesneii ObLan
ormpoiieHbl 0uHOo. OTIpoC MPOBOAMIICS B CeHTsIOpe — Hosi6pe 2023 ropa.

CratucTudeckast 06paboTka JaHHBIX MTPOU3BOAWIACH B porpamme IBM SPSS
Statistics 26.0. 11 KOPPeKTUPOBKU B CTyHeHUYeCKOl BbIOOpKe ObLIa MpUMeHeHa
MpoIeAypa B3BellMBaHMS 10 ABYM IlepeMeHHbIM: Kypc 00yueHUs U YPOBEHb 00Y-
yeHwus. [IJ11 TpOBePKM CTATUCTUUECKY 3HAUMMBbIX PA3INUMii MEXIY IOABbIOOPKaMU
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[0 COLMANTbHO-IeMOTpadUUecKuM XapaKTepUCTUKAM MCIIOMb30BaINCh KPUTEPUit
xu-kBaapart [lupcoHa, a Takke Z-TeCT CpaBHEHMS MPONOP1Nii (Ha ypOBHE 3HAUMMO-
¢t 95 %, p < 0,05). [IpoBOAWMIICS CPAaBHUTENIbHO-COTIOCTABUTEIbHBIM aHAIN3 MEXK-
Iy TIOABLIOOPKAMU, a TaKsKe MeKIY pe3yabTaTaMy, IOJyYeHHbIMM OT CTYIEeHTOB U
IIIC. ITosryueHHbIEe Pe3yIbTaThl OBLIM MTPOAHATMU3UPOBAHBI U COLIVOIOTMYECKN WH-
TePIPETUPOBAHBI.

OnucaHue BBIOOPKY UCCIeT0BaHUS

CrymeHTBI. [eHepaabHast COBOKYITHOCTD CTYIEHTOB IpeJcTaBaeHa 00yJaronu-
Mucst TOMCKOTO TOCYJapCTBEHHOTO YHMUBEPCUTETA, 00beM BbIOOPOUHON COBOKYII-
HoCcTU — 1597 cTymeHTOB, Iipefe/bHast OlMOKa BbIOOPKYM He MpeBbIliaeT 2,5 % mpu
IOBepUTEeIbHOIt BepossTHOCTM 95 %. Cpely CTyLeHTOB KOMMYeCTBO PeCIOHAeHTOB
cOaTaHCHPOBAHO 110 MOJY: 43 % MyKUMH U 57 % >keHIIVH. Pacripenenenne 1o Kyp-
caM ¥ YPOBHSIM 00yueHuUs MpeiCTaBIeHo B Tabuie 1.

Tabmuia 1
PacripeneneHnie pecrioHIeHTOB [0 KypcaM U YPOBHSIM 00yueHus (% U KOJMUECTBO)
Table 1
Distribution of respondents by courses and levels of study (% and number)
Homep Baxana’npua'r Cnenm.mfﬂe'r Mamc'fpa'rypa
xypea Bachelor’s degree Speciality Master’s degree
e % Ko:mqec.'rno % KOJIM‘-IeC.TBO % Konvmec.'rno
Quantity Quantity Quantity
1 28 264 21 54 55 219
2 27 259 22 58 45 177
3 24 221 21 55 0 0
4 21 194 13 36 0 0
5 0 0 23 60 0 0

[To HampaBIeHMIO TIPEIMETHOI 061aCTV PECTIOHIEHThI ObUIM Pa3eseHbl Ha 3
rpymmnbsl: 20 % — npencTaBUTeNM eCTeCTBeHHO-HayUHbIX HampasieHui, 21 % — Tou-
HbIX Hayk, 59 % - MpeacTaBUTENM COLMATbHO-TYMAHUTAPHBIX CIIELMATbHOCTEN,
YTO MIPUOIMKEHO K KOMMUECTBEHHOMY pacIipefeIeHNI0 CTYAeHTOB, 00yJaroXcst
Ha (akyapTeTax M B MHCTUTYTax NaHHBIX HarpasaeHuit. [log TOUHBIMU HayKaMu
B MICCJIEMOBAHUY TIOHMMAIOTCSI MaTeMaTuyecKue ¥ MHbOpMaIMoHHble HayKu. [Tog,
eCTeCTBEHHBbIMMU — HayKU, U3y4dalolie NPUPOLHbIEe SIBJIEHMS, CUCTEMAaTU3UPYIOLI/e
9T 3HAHUS U BBISBJISIIONIME TIPUPOIHbIE 3aKOHbBI (GU3MKa, XUMUSI, OMOIOTHS, Te0-
rpadus u T. 0.). [lox conmanbHO-TYMaHUTaPHBIMY — HAYKU, M3yJalollye YeoBeKa
KaK TaKOBOTO, OOII[ECTBO, X B3aMMOCBSI3b U KYJIbTYPY KaK COBOKYITHOCTb OOIIENpH-
3HaHHBIX IIEHHOCTEN 1 apTedaKTHOTO Hacaenus (MCTopus, Guirocodus, ICUX0I0-
IUsl, HOJIUTOIOTUS U T. 1.).

ITpodeccopcko-TnIpenogaBaTeIbCKUil cOCTaB. [eHepanabHass COBOKYITHOCTD
[II1C npencraBneHa npenopasaTenssMu TOMCKOTO TOCYAapCTBEHHOTO YHUBEPCUTE-
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Ta (1419 yenoBek), 06beM BEIOOPOUHOI COBOKYITHOCTY — 250 UesioBeK, IpeaeabHast
o1n6Ka BEIOOPKU — 5,63 % Tpu JOBEepUTEIbHOI BepoSITHOCTH 95 %.

Cpenu npernogaBatesieii paciipezeneHue Mo moay cienyoiiee: 35 % — Mykun-
HbI, 65 % — skKeHIMHbBI. PaciipeneneHne pecrioHI€HTOB 10 BO3PACTHBIM KaTeropusiMm
MpeacTaBjeHo Ha puc. 1.

23 19 Monogsie (10 35 1et) Young (under 35)
= Cpenauii pozpact (36-54)  Middle age (36-54)

Hoxmnpie (55+) Older (55+)

Puc. 1. PacnipeneneHnye peClIOHIEHTOB I10 BO3PaCTy (IpernogasaTenn), %

Fig. 1. Distribution of respondents by age (teachers), %

HomkHocTtHOoe pacrapenenenue IIIIC BRIVISAUT ClemyromyM obpasom: 5 %
3aHMMAIOT AO/KHOCTbh acCUCTeHTa, 8 % — mpemnopaBatenu, 20 % — crapiiue Iipe-
nopasaTenu, 51 % — moreHTsl, 9 % — ipodeccopa, 5 % 3aBenyioT kadenpamu, 1 %
SIBJISTIOTCST TeKaHaMu (aKyJabTeTOB. Pacmpenmenenne mpodeccopcKo-Ipernonana-
TeJIbCKOT'O COCTaBa I10 IIpeaMeTHbBIM 00JIaCTSIM IIPeICTaB/IeHo Ha PUC. 2.

Touneienayrn [N 12
Exact Sciences
Ecrecreenncienayru [N -3

Natural Sciences

Connanbo-rymanurapusre naycu [ INEIEG—— 63

Social Sciences and Humanities

Puc. 2. TIpegmeTHast 06;71aCTh peCIOHAEHTOB (TIpernogaBaTenn), %

Fig. 2. Subject area of respondents (teachers), %

[lpu aHanM3e MPeNoAaBaTeIbCKOTO CTaxka NAaHHBbIE OBLIM pasmeseHbl Ha 5
KaTeropuu: 14 % ompoIlleHHbIX MMEIOT CTaX MpernogaBaHus 1o 5 jert, 13 % pabora-
10T B JaHHo¥ chepe 6—10 set, 30 % npenonmaroT B Teuenne 11-20 net, 29 % umelor
TperofaBaTeabckuii ctax ot 21 go 30 net, 14 % — 31 rox 1 6onee. CpemHMii TIpeIo-
JlaBaTeNbCKMUIT CTaX coCTasisieT 19 fer.

Hacrosiee mcciemoBaHme MMeeT psill OTpaHMueHnit. Bo-1epBbIx, BIOOPKA, Ha
OCHOBaHMM KOTOPO¥ MPOBOAMIICS CTATUCTUUECKNIT aHANIU3 U COIMOIorYecKast MH-
TeprpeTanys, KacarTcs crelnuduieckoil 06pa3oBaTe/bHOM cuTyauuu B TOMCKOM
rocygapCcTBeHHOM yHuBepcuTeTe. COLMOKYIbTYPHbIE OCOOEHHOCTM YHUBEPCUTET-
ckoro mpoctpaHcTBa B TI'Y MOTYT OT/IMUaThCS OT aHAJOTUYHBIX CUTYyalUii mpume-
HEHUST MHCTPYMeHTOB ¢ M1 B o6pa3oBaHMM B APYTUX YHUBEPCUTETaX. BO-BTOPBIX,
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Ha OTBETbI PECIIOHAEHTOB MOIJIM MOBAUSTh KOTHUTUBHbIE MCKasKeHUSI, CBSI3aHHBIE
C Pa3JIMYHOI OCBEIOMJIEHHOCTBIO O Pa3BUTUM U (DYHKIIMOHAIBHBIX BO3MOXKHOCTSIX
MHCTPYMeHTOB ¢ VM, 0 KOTOPBIX 1IJIa peuyb B OMpoce. B-TpeTbux, MOT BOSHUKHYTh
3(dekT commanbHO KelaTeJIbHOCTY B OTBETaX PeCOHAeHTOB B CBsI3U ¢ abduima-
1yen uccaenoBaTenbckoy rpynribl ¢ TTY. DTO MOTTIO M3SMEHUTh MHEHME PeCTIOHIeH-
TOB B IT0JIb3Y COIMATBHO O06PSIEMBIX OTBETOB OTHOCUTEHbHO IIPUMEHUMOCTY WH-
cTpyMeHTOB ¢ VI B 06pa3oBaHMy C OMOPOJi Ha MO3UIMIO, IIPUHSITYIO B JIOKAJIbHOM
YHUBEPCUTETCKOM COOOIIeCTBe. B-ueTBepThIX, MyOIMKALIMS CTaBUT Iepen coboii
1IeJIb 0003HAUUTh OCOOEHHOCTh MPAKTUUYECKO MPUMEHMMOCTY MHCTPYMEHTOB C
VU B pamKax 06pa3oBaTeIbHOTO MPOIecca M OTHOIIEHMS K STOMY CTYIEeHTOB, MHbI-
MM CJIOBAMMU, 11T KaCaeTCsl BbIIeIEeHMS ITPOOIEeMHBIX TOUEK KOMMYHMKAIINY CyOh-
€KTOB YHUBEPCUTETA U MHCTPYMeHTOB ¢ VIU. [TaHHOe orpaHnueHye paboTsl B TO ke
BpeMSI MOKET MOCTYKUTb 6a31MCOM /IS HOBBIX aKTyaabHbIX IYOIMKAIMIi IO TeMe
npumenenns: TN B o6pa3oBaTebHOI cpefie, TOCKOIbKY BOIIPOC M3MEHEeHMs CTaH-
IapToB 06yueHus, pabounx MporpaMm, a Takke MeTOOMUECKMX MTOAX0I0B B o6pa-
30BaHMM TPeOyeT IpeIBapuUTeIbHOM pedieKCuy TeKYIIEero COCTOSIHMS TPOOIeMBbI.

Pe3ynbTaTbl UccrieaoBaHUA

1. Ucmonbp3oBaHMe pecriOHAeHTAMU MHCTPYMeHTOB ¢ UU: dakTmueckuii
OIIBIT ¥ MJIaHBI

[lepBast yacTh OMPOCHMKA ObLIa TOCBSIIEHA OIBITY MCIIONIb30BAHUS MHCTPY-
MeHTOB ¢ VI B yue6GHOI [AesiTeTbHOCTU CTyleHTaMM U B MpodeCccCOoHaIbHOI esi-
TeJIbHOCTY IIPeIofaBaTelsIMU.

PerynsspHoCTh MCIONb30BaHUSI MHCTpyMeHTOB ¢ VM. Ecnu roBoputh 0 pe-
TY/ISIPHOCTY MCITOJTb30BAHMST MHCTPYMEHTOB [JI1 BBITIOTHEHWST YU€OHBIX VT TPYIO-
BBIX 3a/1a4, TO [0 pe3yJabTaTaM OIpPOcCa CTYAEHThl UCIOAb3YIOT MHCTPYMeHThI ¢ 1IN
HEeCKOJIbKO yalle rpernojaBareseit. Tak, XoTs 6b1 pa3 MMM BOCIIOAb30BAINCh 51 % cTy-
IeHTOB U 41 % mpernogasareseii. [Ipy 3TOM OTHOCUTEIBHO PETY/SIPHO MCIIOIb3YIOT
MHCTPYMeHTbI ¢ UM ij1s1 yue6bl 29 % cTymeHTOB (OT 2 pa3 B MeCsI), Cpey peroaaBa-
TeJjiei Momo6HYI0 PEryIsipHOCTb JeEMOHCTPUPYIOT 17 % TiperomaBatereit (Tabmuiia 2).

Tabnuua 2
CpaBHeHMe peryaspHOCTY UCII0Ib30BaHMUI MHCTPYMEHTOB ¢ U1
cpeny CTYIEeHTOB U IIperogaBareneit, %

Table 2
Comparison of used regularity of Al-enabled tools among students and teachers, %

BapuaHTbI OTBeTa

Answer options

OTBeTHI CTYIEHTOB
Students’ responses

OTBeTsI IpernogaBaTesiein
Teachers’ responses

He ucnonb3yo
Idon’t use

49

59

OpuH pa3 B Mecs1], Wi pexe
Once a month or less

22

24
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OT 2 10 4 pa3 B MecsiL], 14 3
Between 2 and 4 times a month

OxoJ10 2 pa3 B HeZLeslio 6 5
About 2 times a week

Yamie 2 pa3 B HeeIIo 9 4
More than 2 times a week

CpaBHUTENbHBIN aHA/IMU3 MO CTATUCTUUYECKM 3HAUMMBIM Da3/IMUMSIM IOKa3bl-
BAaeT, YTO CPeJy TeX, KTO UCIIONb3yeT MHCTPYMEHTHI ¢ VIV, HeCKOIbKO 6OJIbIlIe CTY-
JIeHTOB, yUaIlMXCs Ha TEXHUUECKMUX HalpaBaeHUsIX OATroToBKY (2 = 16,096, CT. cB.
- 6). OTMeTHM, 4YTO Cpeay MpernogaBareieli yaiie OCTIbHbIX (77 %) He UCTIONb3YIOT
MHCTPYMeHThI ¢ UM B cBOeIT mesATenbHOCTY PEeCHOHIeHThI crapiie 55 met. Cpeau
rnpenopgasaresei, yalle MPpUMEHSIOINX MHCTPYMeHThI ¢ MW, okasanuch rpencra-
BUTeNIM BO3PACTHOI KaTeropuu 1o 35 et (55 % cpenu ucnomnb3ytomux U mpotus
41 % 1o BbIOOpPKE B 11e10M) (¥? = 12,354, CT. CB. — 2).

II1aHBI CTYOEHTOB Ha MCIOJIb30BaHNE MHCTPYMEHTOB ¢ UV B yHUBepcH-
TeTe. 59 % CTYIeHTOB IIAHUPYIOT ITPOJO/DKATH UCIIONIb30BaTh MHCTPYMEHTHI ¢ I
BO BpeMs JalbHeNIero ooyueHus B yuupepcutere, 21 % He IIaHUPYIOT (PUC. 3).

= Jla, LIaHupyo Yes, I will plan on it

20

Crkopee IIAHUPY O Probably yes
. Cropee He ILIAHAPY 10 Probably no
= Her, He IVIaHUPY K0 No, I don’t plan on it
9 33 3aTpyafcE OTRETUTE Difficult to answer

Puc. 3. OueHka nMpogo/KeHMs UCIOMb30BaHMS MHCTPYMEHTOB ¢ VI BO BpeMsi
IaybHelero o6yueHus B yHuBepcurere, %

Fig. 3. Evaluating the continued use of Al-enabled tools during further study at
university, %

HeckonbKko yallle TVIaHUPYIOT MPOJO/DKATh MCIOIb30BaHME MHCTPYMEHTOB C
VU BO BpeMs IaybHeliIero 06yuyeHusi B YHUBEPCUTETE CTYIEHThI MJIaAIINX KYPCOB
(64 % ipoTuB 56 % cpeny crapimmux Kypcos) (x> = 14,002, cT. ¢B. — 2), a TaKKe Te, KTO
y>Ke MMeJI OITbIT UCIT0/Ib30BaHMs MHCTPpYyMeHTOB ¢ U (70 % ripoTus 38 % cpenu Tex,
KTO He MMeJ OITbITa UCIIOb30BaHMsI MHCTPYMeHTOB ¢ ) (¥ = 164,654, cT. cB. — 2).

Pa3sHOBUAHOCTU MCHOJIb3yeMbIX MHCTpyMeHTOB ¢ NN. B ncuieqoBanuu
OB BbIZEJIEHBI 4 TPYIIITBI MHCTPYMEHTOB ¢ VIV reHepaTUBHOI MOIEN, KOTOPbIE,
Ha Halll B3IVISIM, PENIPE3eHTUPYIOT T€ TUIIbI JesITEIbHOCTH, C KOTOPBIMU 3a4acCTyIO
CTAJIKUBAIOTCS KakK CTyHeHThI, Tak u [IIIC B cBOeii HAYYHOI ¥ yueGHO/TPpyooBO
IesTeqbHOCTU. VI mpeniofaBaTenu, M CTyOEeHTHI 4Yallle MCIOIb3YIOT MHCTPYMEHTHI
I71s1 paboThl C TEKCTOBO ¥ 3HAKOBON MHQpopMalimeit. OqHaKko IS JesTelbHOCTI
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CTYIZEHTOB TaKKe OKa3aJMCh aKTYaJIbHbI U HepoCceTH sl reHepayumu u3obpaxe-
HMit (Tabmuia 3).

Tabnuia 3
CpaBHeHMe pa3HOBUIHOCTE MCII0/b3yeMbIX MHCTPYyMeHTOB ¢ VIV cpenu
CTYJIEHTOB U IIpernofaBareneit, %

Table 3
Comparison of the types of tools used with Al among students and teachers, %
OTBeTsI
BapuaHTbI OTBeTa OTBeTHI CTYAEHTOB .
Answer options Students’ responses npenom,ma'renen
Teachers’ responses

VHcrpymeHThI ¢ VI 1151 paGoThI € TEKCTOBO M 3HAKOBO
uHbopmanuei (Hapumep, ChatGPT, YandexGPT u T. 11.) 49 33
Al tools for handling text and character information (e.g.
ChatGPT, YandexGPT, etc.)
HeiipoceTu [ijist reHepanyu M306paskeHnii (Harpumep,
Midjourney, Leonardo.Ai, Kandinsky u T. 11.) %0 17
Neural networks for image generation (e.g. Midjourney,
Leonardo.Ai, Kandinsky, etc.)
WHcrpymeHTsI ¢ VIW 1y1st paboThI ¢ Ipe3eHTauusIMu (Ha-
npumMep, tome, Gamma, SlidesAl u 1. 11.) 13 9
Al tools for working with presentations (e.g., tome, Gamma,
SlidesAl etc.)
WNucrpymenTsl ¢ U ans co3panus BUAeo (HarpuMep,
Descript, 2shorts.Al, Pictory u T. 11.) 3 4
Al tools for video creation (e.g. Descript, 2shorts.Al, Pictory,
etc.)
Tipyroe
Other 0 4
He ucrionb30Bas (-a) HUKAKMX MHCTPYMEHTOB

32 59
Never used any tools

CpaBHUTEIbHBIN aHA/IM3 Pe3yJbTaTOB ITOKa3aJ, YTO IIpernogaBaTean oo 35 et
yarie rperogaBaresieit ctapiie 55 jleT UCIIoNb30BaIM MHCTPYMEHThI ¢ UM a1 pa-
60TBI C TEKCTOBOJ ¥ 3HAKOBOI MHMOpMaumeii (43 % npotus 14 % COOTBETCTBEHHO),
a TakKe HeiipoceTy JJj1st TeHepauyy u3obpaskeHuii (23 % mpoTuB 2 % COOTBETCTBEH-
HO) (x* = 44,691, cT. cB. — 12).

O6parasicb K HaIlpaBJIeHMSIM ITOATOTOBKM PECITOHIEHTOB-CTYIEHTOB, MOKHO
OTMETUTbh, UTO CTYAEHTHI, OOyUalouecs Ha HalpaBJIeHMsSX TOUHBIX HayK, yalie
OCTaJIbHBIX UCITOJIb3YIOT MHCTPYMEHTHI ¢ IV fjist reHepatiuy usobpaskennii (39 %).
Cpenu peCIOH[IEHTOB €CTeCTBEHHO-HAYYHbIX U COLIMATbHO-TYMaHUTAPHBIX CIIEIM-
aJIbHOCTE 3TY TTOKA3aTe M COCTaBSIOT 27 % u 28 % cooTBeTcTBEeHHO (3* = 14,853,
CT. CB. — 2).

[To pe3ysnbTaTaM aHa/113a BbISIBI€HbI OCHOBHbIE TIPUYMHBI, II0 KOTOPBIM IIPEero-
JlaBaTesIu He UCII0/Ib30Bal MHCTPYMeHThI ¢ I Ha MOMeHT onpoca. [JaHHble pef -
CTaBJIeHbI Ha PUC. 4.
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Apvroe 2
1Ot'her .

Cunrai ucnoabsopanue HH penpuemiereir _ 9
I consider the use of Al unacceptable

HexparaeT BpeMeHN /HABBIKOB A4 0CBOSHHA HOBBIX _ 21
HHCTPYMEHTOB -

Not enough time/skills to learn new tools

He znakon (-a) ¢ raxmmn neerpyrentan [ 3

Not familiar with such tools

HeT noTpefHoCTH MCMONBE20BATL TAKHE HHCTPY MEHTEI _ 45

I have no need to use these tools

Puic. 4. IIpuunnbl, no koTopsiM [1I1C He MCTIONB3YyIOT MHCTPYMEHTHI ¢ IU, %

Fig. 4. Reasons why teachers do not use Al tools, %

Yaiie He xBaTaeT BpeMeH/HaBbIKOB 111 OCBOEHMSI HOBbIX MHCTPYMEHTOB ITpe-
nojilaBaTessiM COLMANbHO-TYMaHUTApHBIX HayK (39 %), a Takke MperogaBaTeasim
6e3 yueHoii creredu (48 %) (¥ = 6,750, cT. cB. — 2). Yale Bcero He 3HAKOMBbI C TaKM-
MM MHCTPYMEHTaMU MPeCTaBUTENN COIMATbHO-TyMaHuTapHoii cdepsl (50 %) (% =
44,359, cT. cB. — 15).

2. MoTuBanus MCIojab30BaHNsI MHCTPYyMeHTOB ¢ U B yHuBepcurere

Taxske 6bUIM PacCMOTPEHbBI MOTMBBI MCITOTb30BaHMS MHCTPYMEHTOB ¢ VI mpe-
MoIaBaTe/ISIMY, UMEIOIIMMM Y He MMEIOIIMMMU OITBIT €ro MpuMeHeHus (puc. 5).

OCHOBHBIM MOTMBOM MCITOJIb30BAaHMS [IJIs 006eMX TPYIII IIperogaBaTesnei siB-
JITeTCSI HOBM3HA — MHTEPECHO TOMPo60BaTh UTO-TO HOBOe. IIpu aTOM y mpemnoga-
BaTesell, MMEeIOIIX OIBIT MCII0/Ib30BaHMs, JaHHbI/I MOTUB BCTpeUYaeTcs Yalle, Yem
Yy BTOPOJI TPyIINIbI IIpenoaasateneii. [IpernomaBareny, He MMeEIOIIME OIbITA UCITOIb-
30BaHUSI MHCTPYMEHTOB ¢ VU, yalie mosaraoT, YTO OHM CIIOCOOHBI CHU3UTD TPYHO-
€MKOCTb ITPY OI[eHMBAHUY PabOT CTYAEHTOB, B TO BpeMsI KaK CpeIy UCIIOTb3YIOMINX
MHCTpYMeHThI ¢ VIV TonbKo 16 % 0603HAUYAIOT 3TO KaK CYIIECTBYIOMIIT MOTUB MC-
nonb3oBaHysl. Kpome TOro, ecTb 3HauMMble MOTUBBI, paCIPOCTPAaHEHHOCTb KOTO-
PBIX B 06€MX IpyTIIax MPUMEPHO COBITAaeT: 3TO MOTUBbI, CBSI3aHHBIE C JKeJIaHVeM
COKPATUTb BpeMeHHbIe 3aTPaThl B pab0OTe, COKPATUTD KOJIMUYECTBO PYTUHHBIX 33724
" OBITH B TPEH/Ie Pa3BUTHUSI TEXHOIOTHMIL. TO eCTh, ONMpasich Ha MTPOSBIEHHOCTb ITUX
rokasaTesiell y IBYX TPYIII, MOKHO TIPENNOJIOKUTh, UTO MOTEHIIMAAbHBIN 3aMpocC
Ha UCII0Jb30BaHMe MHCTPYMEeHTOB ¢ VIV B OTHOLIEHUM JaHHbIX MOTMUBOB B LI€JI0OM
COBITaJaeT C BO3MOKHOCTSIMU, KOTOPbIE 3TY MHCTPYMEHTBI IIPeOCTaBIISIOT.
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5 69

It is interesting to try something new
CoKpamaeT BpeMeHHbIe 3aTPaThl Ha TOATOTOBKY — 52
JIeKI Ui /ceMIHAPOB /CTaTel /OTIeTOR H . 41
Reduces time spent preparing lectures/seminars etc.
CHITKAeT KOJIIMeCTBO PYTHHHBIX 33a4 B HOJIB3Y 45
TBOPYECKHX M KOMMYHHKATHBHBIX ¢ opM PpaboThl 37
Reduces routine tasks
IMorMoraer GBITE B TPeHAE PAZBUTHA TEXHOMOTHIA 28
Helps me stay on top of technology

Mpegocrapager yao6HBIH 0Ty T K MHGOpMAnK 1 29
pecypcam

Provides easy access to information and resources
MoMoraeT HAITH HeCcTaHIAPTHEI TOAX0/1 K pell eHIo m

3a4ad B 0Gy4eHIH
Helps to find an unconventional approach to solving problems

MomoraeT oGecneMUTh MOE KOHKY PeHTHOE NPEeUMY I eCTBO 24
: . 22

Helps to ensure my competitive advantage
Mormoraer GpITE «Ha 0AHOI BOJIHE» € 0GVIAOM HMUCT

Helps me to be “on the same page” with students

22
13
b aeT T Loeht R 16
CHHAHAST TPYA0eMKOCTE B OeHHBAHHUH PAanoT CTYJeHTOB 14

Reduces labour-intensive assessment of student’s work
[MormoraeT 6BITE «HA OJHOH BOJIHE» € KOJLTeraMH F 8
Helps to be “on the same page” with colleagues

N 3
Jpyroe l 3

Other
W TC, ncnonp3yomuii HH Teachers use tools with Al

R IITIC, He ncnoabayom uii HH Teachersdon't use tools with Al
Puc. 5. OcHOBHbIE MOTMBBI MCITOTb30BaHMS MHCTPYMeHTOB ¢ W cpenu IIIC, %
Fig. 5. The main motives for using tools with Al among teachers, %

MOTHBBI CTYAEHTOB UCIOAb30BaTh MHCTPYMEHTHI ¢ IV MOXKHO 3aUKCUPOBATh
yepe3 IJII0CHI, KOTOPbIE OHM BBIAESIOT B UX ITpUMeHeHnu (puc. 6).

CTyneHTBI, TaK ke, KakK ¥ MpernofaBaTesiy, Cpeil 3HaUMMbIX yallle OTMevaroT
BO3MOYXHOCTM MHCTPYMeHTOB ¢ U, cBsi3aHHbIe C COKpallleHeM BpeMeH! Ha Bbl-
TIOJTHeHMeE 3aJaHMi1, a TAKKe C aBTOMAaTH3aIMeli pyTMHHBIX 3amad. OgHako Hanbo-
Jlee 4acTo CTYIEeHThI BbIIE/ISIOT CIIOCOOHOCTbh MHCTPYMEHTOB ¢ VW mpenocTaBisaTh
yIo6HOV JOoCTyn K MHbOPMaLuy. B cBSI3M ¢ 3TMM MOKHO MPEIIONIOXKNUTh, YTO CTY-
IeHTbI CKJIOHHBI UCIIO/Ib30BAaTh X KaK MOUCKOBUK. EC/IM TOBOPUTH O CTaTUCTUYE-
CKM 3HAUMMBbIX pasjIiMUMsIX, TO uallle IOJOXKUTeIbHble CTOPOHBI MCIIOJb30BaHMS
MHCTPYMeHTOB ¢ I yKasbIBaIOT CTYAE€HTHI, 00180/ e OITBITOM PabOThl C HUMMA.
He umeronive e JMUYHOTO OTbITA Yallle 3aTPYOHSIIOTCSI OTBETUTDH HA BOMPOC O €Tro
MO3UTUBHBIX acrekTax (41 %, x2 = 201,937, cT. cB. - 1).
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Hpepocrasaner ynooustitgoctyn k ungopmanmiu pecypears |G, 5

Provides convenient access to information and resources

Reduces task completion time

Assistance in automating routine tasks

B03M0KHOCTE KOMIIEHCHPOBATb/Y CHIHTE HEIPO( IIBHbIE _ 29

HaBEBIKHA

The ability to compensate/strengthen non-core skills

H]J@,E(()CTHHJIH@T ANbTePHATUBHBIE TOYKA 3PEHNAA _ 30

Provides alternative points of view

BosmoskHOCTL GosbIIe Y3HATE 0 padoTe  Bo3MokHoCTAX HU _ 25
el

An opportunity to learn more about Al and study it

[Momoraet Gostee TOUHO ¢OPMYAUPOBATH MBICIH _ 24

Helps to formulate thoughts more accurately

TMozronger MoAYIaTh C[eHKW KaK Y OAHOTPYIONHHUKOB, - 7
KOTOpPBIe TPAaTAT G0bI e BpeMeHH U CIUT Ha 33aHNd

Allows getting grades like classmates who spend more effort

Apyroe - (]

Other

3aTpyAHAKCE OTBETHTE _ 21

Difficult to answer

Puc. 6. MHeHMe CTYIeHTOB 00 OCHOBHBIX MIO3UTUBHBIX CTOPOHAX IIPUMEHEHUS
MHCTPYMeHTOB ¢ U B yHUBepcureTe

Fig. 6. Students’ opinion on the positive aspects of using Al-enabled tools
at the university, %

3. XapakTepuCTHUKa OTHOIIEHUS K UCIOIb30BaHNIO MHCTPYMeHTOB ¢ U
B 00pa3soBaHUU

OTHomeHne K MHCTpyMeHTam ¢ I B o6pa3oBaTe/IbHOM mpoiecce. MHe-
HMe CTyJeHTOB OTHOCUTEIbHO TOT0, KaKMM 06pa3om ucmonb3oBanue U oTpasutcs
Ha 00y4YeHMM B YHUBEpPCUTETe, B OOJbIIEl CTeleH! MOJ0KUTEeIbHOE (63 %), TOMb-
KO 11% mporHo3upyroT HeraTuBHoOe BiausiHMe. OgHAaKO 26 % OMPOLIeHHBIX 3aTPY[-
HUJIVICh OTBETUTD HA JAHHBI BOIIPOC, YTO MOXKET ObITH CBSI3aHO C HEJOCTATOYHOIA
pacrpoCcTpaHeHHOCThIO ¥ MHGOPMUPOBAHHOCTHIO O BO3MOKHOCTSIX MHCTPYMEHTOB
¢ M B o6paszoBaHmu (puc. 8).

[TosuTMBHOE BAMSHMKE Yallle OTMeYaloT CTyLeHThbl MIaAIINX KypCOB, YeM CTap-
mmx (70 % u 58 % cooTBeTcTBEHHO) (3 = 26,243, CT. CB. — 2), @ TAK)Ke Te, KTO Mes
OIIBIT MCIOAb30BaHMsI MHCTPYMEHTOB ¢ UU (73 % nipoTus 44 % cpenu Tex, KTO He
MCITONTb30BaI MHCTPYMeHTHI ¢ VIN) (¥ = 150,706, cT. cB. — 2).
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Positive

= [[o3NTHBHO
26 Rather positively
Cropee MO3UTUBHO
Rather negatively
CI{O]}QE‘ HEeTaTHBHO

' Negatively
= Heratueno

7 Difficult to answer
3'.1T1J:v',-leﬂF}Cb OTBETHTE
33

Puc. 8. Kak, Ha Bau B3r/1s17, pasBuUTHe U AOCTYITHOCTh VI OTpa3sTcs Ha Ballem
obyueHNUM B yHUBepcuTeTe? (CTYOEHTHI, %)

Fig. 8. How, in your opinion, the development and accessibility of Al will affect
your university studies? (students, %)

[IpenomaBaTenyt Takke MO3UTUBHO BOCIPUMHMMAIOT CTpEMUTEIbHOE pacIpo-
crpaHeHye MM B HayuHO-06pa3oBaTenbHO chepe (62 %), TombKo 19 % oTHOCATCS K
3TOMY HETaTMBHO U CTOJIBKO JXe 3aTPYIHSIIOTCSI OTBETUTD Ha JAHHBIN BOTIPOC (puUC. 9).

19 17
M[losuTHBHO Positive
4 ~ Cropee NO3UTUBHO Rather positively
CKopee HETATHUBHO Rather negatively
15 a5 B HeraTueHo Negatively
N 3aTpyaAHAKCE OTBETHTE Difficult to answer

Puc. 9. OtHomenne IIIC k paszsutuio u gocrynHoctu UM B HayyHO-
obpasoBaTenbHOI1 chepe, %

Fig. 9. Teachers’ attitudes towards the development and availability of Al in
science and education, %

Bosnee MoO3MUTUBHO K CTPEMUTEIBHOMY Pa3BUTUIO U TOCTYNHOCTU VI oTHOCAT-
cs1 miony, ucrnombsyiomye VMU (70 %) (x> = 15,121, cT. cB. — 4), 4eM Te, KOTOpbIe He
MCIOMb3YyI0T. KpoMe TOTO, IO pe3yibTaTaM Z-TecTa MPUCYTCTBYeT CTaTUCTUUeCcKast
3HAUMMasl pasHUIla MEXAY peclioHIeHTaMu cTapiie 55 jet (72 %) v pecrioHIeHTa-
MM OT 36 10 54 et (57 %). IIpy aTOM ITepBasi rpyIina 6ojiee CKJIOHHA K ITO3UTUBHO
OlleHKe pacripocTpanenust I B o6pa3oBanmm, ueM BTopast (Tabmuiia 4).
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Tabnuua 4
Pacnpenenenne ornomenus II1IC kK passutuio u focrynHocty MW B Hay4yHO-
o6pasoBarenbHOI cdepe B pazpese 110 BO3PACTY U OIBITY MCIIONb30BaHus U, %

Table 4
Distribution of teachers’ towards the development and availability of Al in science
and education by age and experience in using Al, %

To 35 ner 36-54 g,fam: eM HerT omnbiTa mc- EcTb onbIT MC-
Bapuanrel oTBeTa |1, . o | TOAQ 55 pears nonb3oBauus UM | monb3osauus UUA
Answer options ::1 rs old 36-54 ol dyan d No experience Have experience
y years old older using AI using AI
HeraTtusHo
Negative 2 5 2 5 2
Cropee HeraTMBHO
Rather negatively 17 16 12 18 12
Ckopee NO3UTUBHO
Rather positively 51 41 49 46 43
HOS.]/I.TI/IBHO 13 16 93 0 .
Positive
3aTpyLHSIIOCh
OTBETUTH
Difficult 17 23 14 22 16
to answer

Taxoke pecrioHAeHTaM ObUT 3alaH BOIIPOC O MPMEMJIEMOCTHM VCIIOIb30BaHMS
MHCTPYMeHTOB ¢ VI mpernogaBaTenssMu B paboueir AesiTeIbHOCTY U CTyJIeHTaMU B
nporiecce o6y4ueHusl. Pe3yabTaThl IpeCcTaBIeHbl B TAOIMIIE 5.

B 6Gosnbiieii crerneH omo6psIIOT UCHOAb30BaHKe VI npernogaBaTeissMy PeCIioH-
IIeHTBI, y>kKe 00J1ajarolye TaKiuM OITbITOM B CBOei mpakTuke: 81 % cpenu rpemnonga-
BaTeneit (x* = 13,794, ct. ¢B. — 2) 1 70 % cpenu crymeHToB (}2 = 161,107, cT. CB. — 2).
N3 yucna IIC npeacTaBUTen TOYHbIX HAYK 3aHMMAIOT KaTeTOPUYHYIO TTO3UIIUIO
U 4Yallle OCTaJbHBIX TOBOPSIT O HEMPUEMIEMOCTH MCIIOAb30BaHMS MpernoaBaTensi-
vy VU B pa6ote (11 % mpoTtuB 2 % B 11e10M 110 BbhibOpKe) (¥* = 30,171, cT. cB. — 12).
Cpenyt CTyoeHTOB PeCIOHIeHThl MIaAIINX KYpCOB Yalie TOBOPSIT O AOIYCTUMOCTH
ucrnionb3oBanus II1C (64 %), ueM pecroHAeHTHI cTapmx KypcoB (57 %, y* = 15,972,
CT. CB. — 2).
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Tabnuia 5
[IpremMIeMOCTb MCIT0Ib30BaHMSI MHCTPYMEHTOB ¢ VI cyb6beKkTamMu
06pa3oBaTeIbHOTO Ipoiecca, %

Table 5
Acceptability of the use of tools with Al by subjects of the educational process, %
BapuaHTBI OTBETOB IIpuemiaemocTsb IIpuemnemocTs Mc- IIpuemnemMmocTs mc-
Answer options VICIIO/Ib30BaHMS II0/Ib30BaHMS CTY- I0/Ib30BaHMS NIPETo-
IpernogaBaTeasMu neatamu U c T. 3. nmaBatenssvmu UU c T. 3.
WU c T. 3. ipenioga- npenopaasaresen CTYJeHTOB
BarTesei The acceptability of the | The acceptability of the
The acceptability of | use of AI by students use of AI by teachers
the use of Al by teach- | from the point of view | from the point of view of
ers from the point of of teachers students
view of teachers
IIpuemnemo
Acceptable 26 12 30
CKopee npuemiaemMmo
Rather acceptable 42 30 30
Ckopee He IpHeMIEMO
Rather unacceptable 15 24 12
Henpuemnemo
Unacceptable 2 20 8
3aTpyAHsSII0Ch OTBETUTH
Difficult 15 14 20
to answer

OTHOCUTENTBHO MPUEMIIEMOCTM MCIIONb30BaHMUS CcTygeHTaMu VMU B yueOGHOI
IesITeIbHOCTYM MHEHMUSI MpelofaBaTeieli pasmenincb: 42 % CUMTAIOT 3TO IPU-
eMJIeMbIM, 44 % — HempuemeMbIM. [IJis1 BbISICHEHMSI TOUKM 3pEHMS CTYIEHTOB Ha
JaHHBII BOIIPOC UM ObLIa MpeIIoKeHa cuTyalus: «Bbl cienanu 3agaHue caMoCTO-
SITeJIbHO, Bally OgHOTPYIITHMKY MCITONb30Bau VI [j1s BBITTOJIHEHMS 3aaHus 6e3
3HAYMMbBIX KOPPEKTMPOBOK, HO MPeIoaBaTeb B 000MX CJIyyasx OTpearupoBat Ha
paboTel ogmHakoBO. Kak Bbl OyzieTe OTHOCUTBCS K 3TOMY?» Pe3ynbTaThl ITpeicTaB-
JieHbI Ha puc. 10.

= HeliTpanabHO Neutral
Cropee HEHTPANBHO Rather neutral

Cropee HeraTHBHO

Rather negatively

= HeratueHno

Negatively

17

3aTpyAHAKCE
OTBETUTH

24

Difficult to answer

Puc. 10. Peakuiusi CTyIeHTOB Ha CUTYalMIO UCIIOIb30BaHMSI OLHOTPYIIITHUKAMU
MHCTPYMeHTOB ¢ I/ npu roarotroske 3amanus, %

Fig. 10. Students’ reactions to the situation of using Al tools by classmates when
preparing homework assignments, %
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CoOTBETCTBEHHO, 60Jiee ITOJIOBMHBI OIPOIIEHHBIX CTYAEHTOB (56 %) cumra-
10T TIpYeMJIeMbIM KCITOIb30BaHue M B KauecTBe MHCTPYMEHTA JJisi BBITIOTHEHUST
yueOHbIX PaboT.

HeraTuBHbI€ CTOPOHBI ¥ PUCKU MPUMEHEHUSI UHCTPYyMeHTOB ¢ U1 B 06-
paszoBaHuM. Ha Bompoc o puckax mucrnonb3oBauust U [jist 06ydarommxcs mpernopia-
BaTeM BBIIESIOT OTCYTCTBYME Pa3BUTHSI HEOOXOIVMMbBIX HABBIKOB Y CTYIEHTOB KaK
CaMbIil 3HAYMMBbII pMcK. CaMI K€ CTYIEeHTbI CUMTAIOT, YTO OOJBIINIT PUCK 3aKITIO-
YaeTcsl B X BO3MOXHOI OTCTPaHEHHOCTY OT 06pa30BaTeIbHOrO Mpoiiecca. B meiom
rperiofaBarenyu 6osiee CKIOHHBI OTMEUATh HeraTMBHbIE CTOPOHBI, C KOTOPBIMM MO-
TYT CTOJKHYTbCS CTYAEHTHI IIPM HENOCPeACTBEHHOM B3aMMOZECTBMM TEXHOIOTH-
YyeCKMMM HOBIIecTBamu (puc. 11).

HuzkniiypopeHb BRIKNYEHHOCTH B 00pazoBaTelbHBIA MpoLecc 49
: I 39

Low level of involvement in educational process

n‘.‘BLI]]]@H]IECT}',J@H‘IQCHOﬁHl)l.‘Kl)JCT]IHJI.UI]I _ 37

Increasing student procrastination

50

OTcyTCTBUE PASBATHA HeoGX0JHMBIX HABBIKOE, IO1YIaeMbIX B 66
VHHUBEpPCHTETE I 33
Lack of situation for development of skills
CHUKeHHe SHAYUMOCTH CAaMOCTOATeTBHO T noaroToBKEH [E‘CJ'I]I 63
ucnoaezopanne I e zareueno) . pr
Decrease in importance of independent training
(if use of Al isn’t noticed) 33

CHUKEeHMe KA4eCTEA BEITOTHEHNT 33QaHHIT _ 26

HH BBI3BIBAET HEpABHOE MOMOKEHHE Y CTY/IEHTOB, 34
HCNOB3Y I X K He HCITOTB3Y K Il X ero N 25

Al causes an unequal position

or students using and not ygsing it
f 9 lﬁp}’goe El 9
Other
3 ; 5
AT P Tk T BT T |y

e Teachers
BCTYyAeHTH  Seydents

Puc. 11. HeratuBHbIe CTOPOHBI McHOMb30BaHMsI UM cTymeHTaMu B mpoliecce
0obOyueHMs B pa3pe3e OlleHOK CTYIeHTOB U IIperoaBaTeneit, %

Fig. 11. Negative aspects of the use of Al by students in the learning process in the
context of student and teacher evaluations, %

OpnHa 13 CyIIeCTBEHHBIX TPO6IEM MUCITOIb30BaHMS MHCTPYMEHTOB ¢ UM B yHU-
BEpPCUTETE — 3TO Yrpo3a aKaJeMMUUeCKOil YecTHOCTM, KOTOPOi Oblaa MOCBSIIEHA
YyacTh onpocHuKa. ITo pesynbratam ompoca 57 % rperogaBaresieii HUKOTIA He Mo-
JO3peBaM CTYJ€HTOB B MCIOAb30Bauuy MU mipu mmpoBepKe paboT MM Ieanyu 3TO
penko (puc. 12).
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14 = Jacto - nogozperan (-a) CTYAeHTOR
Gouteeuen B 75 % ciyuaes

oo Huorga- ot 25 % a0 75 % ciyvyaes

Penko - mogozperan (-a) ctyaenTor  Ra
MeHbmedeM B 25 % ciydaes
= Hukoraa He 6610 MOJ03PeHA B
HCMOAB2OBAHHK cTyAeHTamMu HH
25 3arpyaHAKCE OTBETHTH

Puc. 12. YacToTa mogo3peHuii mpenogaBaTenssMy CTYAEeHTOB B UCITOIb30BaHnM VA
3a 2-i1 cemectp 2022/2023 yuebHOTO roma, %

Fig. 12. Frequency of teachers’ suspicions of student use of Al for the 2nd semester
of the 2022/2023 academic year, %

B TO ke BpeMs1 6OJIbIIMHCTBO CTYAEHTOB OTMEUaloT, UTO HUKOT/IA He MCII0Ib30-
Bayu VIW iyt cBoux pabort (65 %). Ho cpeny Tex CTyIeHTOB, KOTOPbIE MCITIOIb30BaIn
WU 111 mOATrOTOBKM CBOMX paboT, 45 % cKasaiu, 4TO MpernojaBaTe/ib HUKOTHA He
IoTambIBajICS 00 ucrnonb3oBanuy VU, mumib 9 % CTymeHTOB CKas3ajy, YTo Mperoaa-
BaTeb BCeraga moragpiBasics (puc. 13).

’ ® Hukoraa He J0raAbIBAICA Never guessed
13 He porapeieanca Gonee Didn’t guess more than 75% of cases
yem B 75 % cayaaes
0725 % 075 % cnyiaes From 25% to 75% of cases
16 He noragbiBaicd Menbme Didn’t guess less than 25% of cases
yeM B 25 % cydaer
= Brerga gorageiBanca Always guesged

17

Puc. 13. OTBeThI Ha BOIIPOC AJ1S CTYOEHTOB, KOTOPbIE MCIT0Ab30Banu NN :
JIOTaIbIBAJICS JIM TIperoiaBaTenb 06 mcroab3oBauuy Bavu UN? (%)

Fig. 13. Responses for students who have used Al: did your teacher guess about
your use of AI? (%)

Takum 06pa3om, 3aYacTyi0 CTyJeHTaM YAaBaJIOCh UCIIONb30BATh JaHHbIE MH-
CTPYMEHTBI 6e3 TOC/eACTBUIT IJI OLIEHKU MX paboT. [TomyuyeHHbIE pe3ylbTaThbl
MOTYT CBUIETETbCTBOBATh O 3aTPYAHEHMSIX ¢ (puKkcaumeit Gakra MCIOIb30BaAHMS
MHCTpyMeHTOB MU. DTO nmenaeT akTyaJbHOW 1151 06pa3soBaTeIbHOIO COOOIIeCTBa
3a/iauy MOKCKa HOBBIX (DOPMATOB MOATBEPKIEHMSI 06Pa30BaTEIbHBIX PE3Y/IbTATOB,
KOTOpbI€ MOTYT MCII0JIb30BAThCSI BMECTO TEKCTOBBIX PaboT.

Taxcke B 8 % ciydyaeB CTyAeHTbl OTMETWIN, UTO CTATKUBAINUCh C TTOL03PEHEM
CO CTOPOHBI ITPEIoIaBaTesNsl, OJHAKO PAOOTY BBITIOHSIIM CAMOCTOSITETbHO, UYTO MO-
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SKET TOBOPUTb 006 060CTpeHMM TTPOB6IEeMbI aKaJEMUUYECKOTO HEPABEHCTBA B CBSI3U C
MCIO/Ib30BaHNeM MHCTPYMeHTOB ¢ MU.

Ecnu roBopuThb 0 OeiCTBUSIX, KOTOpbIe MperojaBaTeb TOTOB MPeaIpPUHSITL B
wlydae TOJO3peHus CTyAeHTa B ucnonb3oBaHuu MU njis pemenus 3afaHuii U Te-
CTOB, MPAKTUYECKN MTOJIOBMHA PECTIOHIEHTOB (45 %) OTMeTWIN, 9TO MOMPOCST yKa-
3bIBATh CTYJIEHTOB CChUIKY Ha (PaKT MCIIoab30BaHMst VI Ipy BHITIOTHEHUM 3aTaHUi1
(puc. 14).

[Monpomy cTYAEHTOR YKA3BIBATh CCBLIKY Ha $akT _ 45
ucnonbzoeanid HH npy BeimoTHeH MK 3a4aH Ui
I will ask students to provide a link to the fact
of using Al when completing tasks

HefiTpanbHo 2aMOLHOHAILHO Y Kay CTYAeHTaM o _ 20
HoA03peHHH B 00PaTHOI CBA3H HA 337aHNe h
In a neutral emotional way, I will tell students about the
suspicion of feedback on the task

He zacuuTar oTBET HA 3afaHue H/WIH OTIPABAK PadoTy _ 30
HazaJ1 Ha mepepadoTry -

I will not credit the assignment response and/or
send the work for revision

Hiraero He mpeanpuMy - 6

I'won’t do anything

CHILEY OLEHKY TPH M0J03)eH I - 6
I'm going to lower the grade if I suspect

HeraTHBHO 3MONUOHATEHO VEQKY CTYAEHTAM O -
noao3peHud B Oﬁ]J'JTHOﬁ CBA3U Ha 3aJJaHUe

I will negatively emotionally indicate to students
about the suspicion of feedback on the task

Jpyvroe - 9

Other

Puc. 14. [leiicTBuUS TIpenofaBaTeis mocie Mogo3peHns B UCI0/Ib30BaHUM
MHCTPYMeHTOB ¢ VU 1151 BeIMOMHEHMs paboThI, %

Fig. 14. Teacher’ actions after suspicion of using Al-enabled tools to complete
work, %

CpaBHUTENbHBIN aHAIN3 TIOKA3aJI, UTO Yallle HeTPaJbHO SMOIMOHAIBHO OY-
IOyT YKa3bIBaTh CTyIeHTaM O IMOA03PEeHNY B 0OPaTHOI CBSI3Y HA 3a[jaHye B UCIIOb-
3oBaHuy VI mosomble mpenogaBaTenu f0 35 et (47 %) (x> = 7,419, cT. ¢B. - 2), a
TaKke MpeCTaBUTeNM COLMATbHO-TYMaHUTapHBIX HayK (38 %) (y? = 19,864, cT. cB.
— 3). CHU3UTb OLI€HKY ITPeATIOUTYT PEeCIIOHIEeHTHI cTapiie 55 metT — 13 % (x* = 5,219,
CT. CB. — 2).

CTOUT OTMETHUTD, UTO cpeay haKTUIeCKMX Y TOTeHIMaTbHbBIX peakiuii Ha yc-
M0JIb30BaHMe MHCTPYMeHTOB ¢ MU cTymeHTaMu mperiofaBaTesin pexke BCero oTMe-
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Yajy HeTaTMBHYIO SMOIIMOHATBHYIO OOPaTHYIO CBSI3b, CHIDKEHME OIeHKY U OTCYT-
CTBUe [eiCTBUIL. B TO ke BpeMs CTY[leHTbI, KOTOPBIX TIO/I03peBaIy B IpMMeHeHUN
WU, yaiie oTMeuanay HajauuMe MogOOHbBIX Peakinii y IpernojgaBaTteseil (Kakaas 3
peakumii B 23 % ciydaeB). DTO MOXeT roBOpuTh 0 ToM, uTo cpenm IIIIC moka He
chopMMUpPOBAIOCh YCTOSIBIIEICS] CTPATETMM pearMpoBaHysl Ha IIpMMeHeHe MHCTPY-
MeHTOB ¢ MU cTymeHTamMu AJ1s1 BBITTOJIHEHMS PaboT.

[ToMMMO HeraTMBHBIX CTOPOH MCIIOJIb30BAHUSI CTYy[AEHTaMM, MpernogaBaTenm
yKa3a/i OCHOBHBIE PUCKM BHEIPEHUSI MHCTPYMEHTOB ¢ VI B ux npodeccroHab-
HYI0 chepy OesaTeqbHOCTY (HaHHbBIN BOIIPOC O6bUT OTKPBITHIM, Pe3y/IbTaThl 06pada-
THIBJIXCH ITPY TOMOIIM KOHTEHT aHan3a). Cpeiy IMTaBHbIX PUCKOB UCII0JIb30BaHMS
MHCTPYMEeHTOB ¢ U 1151 mesiTeIbHOCTY TIpernojaBaTesis peClIOHAeHTbI yallle BCero
OTMeYasau PUCKU, CBSI3aHHBbIE CO CHIDKEHMEM YPOBHSI HAaBBIKOB M KOMIIETEHIIUIA,
npodeccroHaabHO Aerpagaumeii (puc. 15).

CHIKeHHe HABBIKOB N KOMIIeTeH Ui, npodeccnonanbHas I
Jerpaganusa -

Declining skills, professional degradation
HE‘}\'O[]]]GHTHOCTI: reHepHupyemMbrx JaHHBLI; 0]]][16[\']1. _ 11
HEIOCTOBEPHOCTH JAHHBLX

Incorrect data generated; errors, unreliability of data

CHIDKeHHE 3HAUHMOCTH POJTH NPEeMoaBaTend, IoTepa _ 10
padorsl

Decreased significance role of the teacher, job loss
CHnkeHUe KOHTPO, yCTapeBaHie KPUTepHen - 6
OLeHHBAHNA paboT

Reduction of control, outdated assessment criteria
Pucku, ceAzanHbIe ¢ 5@30NACHOCTEID, - 3
HEKOHTpoupyeMocThio H h
Risks related to security, uncontrolled Al
[poGaeMel, PHCKH, CBA3aHHBIE C ABTOPCTBOM / I 1
HMHTEeJIeKTY ATBbHBIMH IPABAME

Risks related to authorship/intellectual property rights

garpyansoce orvernrs. [ -:

Difficult to answer

He Busky puckoB - 7

I don’t see any risks

foyroe I 7

Other
Puc. 15. ['maBHbIe PUCKM MHCTPYMEHTOB ¢ VIV A1 mesiTeIbHOCTY MpernoaaBates, %

Fig. 15. The main risks of Al tools for the teachers’ activity, %

OTHoUIeHKe K JerajJim3anuy UCIIOIb30BaHUsA MHCTPYMEHTOB ¢ I B yHu-
BepcuTeTe. YUUTBIBAs, UTO MHCTPYMEHTHI ¢ MV, ¢ OGHO CTOPOHBI, IIPENOCTaBIISIIOT
BO3MOKHOCTM, KOTOpble MOTUBUPYIOT CTY[IEHTOB U TperoaBaTesieil K X UCIO0Jb-
30BaHUIO, a C IPYTOJi CTOPOHBI, HECYT YIPO3bl, KOTOPbIE TAKXKE OTMEYAIOT PECIIOH-
IEeHTBI, TIPEMICTABIISIETCS I1e1ecO00pPa3HbIM OIMMCATh OTHOILIEHME OIMPOIIEHHBIX K
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Jleranu3anyiy TakKMX MHCTPYMEHTOB. IIo pe3ynbraTam Ormpoca GOJbIIMHCTBO CTY-
IEHTOB IMO3UTUBHO OTHOCSTCS K Jjierannusanuu (63 %), B TO BpeMsl Kak Cpeay mpero-
JlaBaTesieil HUKTO He MMeeT OOHO3HAUYHO NOo3UTUBHOro oTHoIeHus (0 %), a «Cckopee
ITO3UTUBHO» OTHOCSITCS TOJIBKO 38 % (Tabnuia 6).

Tabnuiia 6

OTHOIIIEHME K JIeTaau3aluy MHCTPYMEHTOB ¢ MU
CO CTOPOHbBI YHUBEPCUTETA CPEIY CTYIAEHTOB U Mperoaasateneit, %

Table 6
Attitude towards legalisation of Al tools by the university
among students and teachers, %
BapuaHTbI OTBETOB OTBeTHI CTYIEHTOB OTBeTHI IIpenoaaBaTene
Answer options Students’ responses Teachers’ responses

IMosutuBHO
Positively 35 0
Ckopee MO3UTUBHO
Rather positively 27 38
Ckopee HeraTuBHO
Rather negatively 10 2
HeraTtusHO
Negatively 8 23
3aTPyIHSIOCh OTBETUTD 20 18
Difficult to answer

Crout 3ameTuTh, uto cpeay IIC 6osee MO3UTUBHO K JIETAIMU3AIUM OTHOCSTCS
JIIOZIM, UMEIOIIME OIIbIT MCITOIb30BaHMs MHCTPYMeHTOB ¢ U (54 % mipotus 38 % B
1IeJIOM I10 BhIOOPKe). YeM yallie ImperomaBaTely UCHOAb3YIOT MHCTPYMEHTHI ¢ VU,
TeM 6oJiee JIOSTTbHO OHM OTHOCSITCS K JIeTaMM3aIMy JaHHBIX MHCTPYMEHTOB CO CTO-
pOHBI YHUBepcuTeTa (KoadgduimeHT Koppensinyu Kenpanna — 0,262, p < 0,05). B
CTYIeHYeCKOI cpelle CXOyKasi CUTyaIus: B OONbIeli CTereHn Ogo6pSIIOT Jierannsa-
o MU cTyaeHThl, MMelolye ONBIT MCIIOb30BaHMS TaKMX MHCTPYMEHTOB (71 %
poTuB 45 % cpeny TeX, KTO He UCIONb30Baa MHCTPYMeHThI ¢ M) (32 = 121,544, cT.
CB.—2).

B cBs131 ¢ paccmaTpuBaeMbIM B MCC/IeN0OBaHMM BOIIPOCOM O Jierajan3aly HaMu
ObLJI PACCMOTPEH M OTOOpPaH psif GYHKIMOHAJIbHBIX 3a/a4, BHIITOJTHEHME KOTOPBIX
NPy TIOMOIIM MHCTPYMEHTOB ¢ MM He TOBeYeT CHVDKEHMS YPOBHS TMOTy4aeMbIX
HaBBIKOB ¥ 3HAHMM y CTyIeHTOB. OCHOBHAS 3a/1aua, KOTOpasi MOIJIa ObI ObITH pele-
Ha C TOMOIIbIO MCIT0/Ib30BaHMSI MHCTPYMEHTOB ¢ M, 110 MHEHUIO CTYyeHTOB, — aHa-
JIU3 Y CTPYKTYPUPOBaHMe 60IbIINX 00beMOB MHpopMaIyn. [Tpy 5TOM MHTEPEeCHbIM
SIBJISIETCS TO, YTO JIJIS1 YaCTHU 3aJau MpernojaBaTeiy Jaske vallle JOIMyCKalT UCIIOb-
30BaHMe MHCTPYMEHTOB ¢ U, yeM CTymeHTbI. DTO 3aa4l, CBSI3aHHbBIE C ITOMCKOM,
HaBuUTraIyeii, aHaIM30M U CTPYKTypUpPOBaHMEM MHGOpMAINM, OObSICHEHMEM CJIOK-
HBbIX TeOopeTuveckux (GpparMeHTOB M3y4yaeMOro MaTepuasia, a Takke paboToir Haf,
ommbKramy B 3amaHusix. Ho B TO ske BpeMst IIperiofaBaTesu peske CKIIOHHBI, UeM CTY-
IIeHTbI, TO3BOJIUTD UCIIOAb30BaHMe M B 3ajauax, CBSI3aHHbBIX C HATlMCAHMEM Hayyd-
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HO-MCCIe[OBATENILCKOT/TBOPYECKOIT YaCTM TEKCTA, @ TAKKE € paboToit ¢ hopmynamu
¥ pellleHMeM 3a/1a4. B 11e710M MOKHO CKa3aTh, YTO ¥ MPEIOIaBaTe/N, U CTYJ€HTbI B
6OJIbIlIeli CTeIIeH! pacCMaTpMBaIlOT MHCTPYMEHTBI C WU B KauecTBe IIOMOIIIHMKOB B
o6paboTtke nHpopmauum (puc.16).

AHANMI W CTRYKTYPHP OBAHWE GONbLIHK 0B DEMOE MHD P AL, HM

Analysing and structuring large amounts of inform ation
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\ &
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MNomows MK B noncrke ownbok B paboTe M X MCNPaBaeHHH
Al assistance in finding errors in work and correcting them
NonyyeHre MrHoBeHHOA 0BPATHOMH CBAZM N0 MHTE PECYID MM
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Cetring instant feedback on issues of interest
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Generating alternative expressions of ideas
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Search for marerials and navigate them ro complete tasks
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Warking with formulas, solving problems
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Writing the main part of the text/code for completing tasks
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WKW NPOTHE HMX

Help with building arguments forfagainst the proposed theses
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Hanucanume TBODHECKOﬁ YACTH TEKCTA, BEINOAHE2HHME TROpYeCkMX padoT

Writing the creative part of the text, performing creative work
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Hanucanue HAYYHI-HCCNegOoBaT bl HOM YACTH TEKCTa
Writing the research part of the text

e
Other

ENC% W Crvaentw % 3aTpyAHAKCE OTBETHTh “ 19
Teachers  Srudents Difficult to answer

Puc. 16. OueHka pecrioHleHTaMM BO3MOKHOCTY pPellleH)s 3a4a4 CTyJLeHTaMU C
TTIOMOIIIBI0 MHCTPYMEHTOB ¢ IV 6e3 CHYDKeHUST 06pa30BaTeIbHBIX Pe3y/IbTaToB, %

Fig. 16. Respondents’ assessment of students’ ability to solve problems using Al
tools without compromising educational outcomes, %

CraTucTuyecKkuii aHa/IM3 pe3yslbTaToB [10Ka3aJl, YTO BO3MOXKHOCTD I10Ty4eHMs
MTHOBEHHOJ 06paTHOI CBSI3M 110 MHTEPeCyIOIMM BOIIPOCaM Yallle OTMeYaloT CTy-
JIEHTbI MJIA[IIINX KYPCOB (46 % mpOTUB 35 % cpeou CTyOEHTOB CTapIIMX KYPCOB)
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(o = 18,493, cT. cB. — 1). HammicaHue 0CHOBHOJ YacTy TEKCTA/KOMAA JJIsT BHITTOTHEHMS
3aJlaHMIi Yalle OTMEUalT CTYyIeHThl TEXHNUYECKUX HaAIIpaBIeHN TOATOTOBKM, YeM
CTYIEHTBI eCTeCTBEHHO-HAYYHbIX M COLMAIbHO-TYMAaHUTAPHBIX CIIEMaJIbHOCTEN
(25 %, 19 % u 16 % cootrBeTcTBeHHO) (% = 13,890, CT. CB. - 2).

[Ipu paccMoTpeHUM 3HaAUMMBIX pasauunii cpenyt IIIIC MOKHO OTMETUTb YTO
npenofiaBaTesiy, MMeIl/ie ONbIT UCII0b30BaHUSI MHCTPYMEHTOB ¢ VU, yaiie apy-
I'MX I0JIaraloT, YTO JaHHbIe MHCTPYMEHTbhI MOTYT IIOMOYb B TeHepaluuy ajbTepHa-
TUBHBIX BbIpaskeHUi uneit (44 %) (x* = 8,350, cT. cB. — 1), HanMcaHUY OCHOBHOJ Ya-
CTU TEKCTa/Koma AJIsl BeIMoaHeHMs 3amanmii (13 %) (y2 = 7,574, cT. cB. — 1), a Takke
HamnyucaHMUM HaAyIHO-UCCIeI0BaTeNIbCKOI yacTu Tekera (8 %) (x* = 6,383, cT. cB. — 1)
6e3 roTepy KauecTBa o6pasoBanus. [IpernogaBareny B 06/1aCTV TOYHBIX HAYK Yalie
TOBOPWIM O BO3MOXXHOCTM CTYAEHTOB HamyMCaHMUsI TBOPYECKOI YacTu TeKCTa, BbI-
TTOJTHEHUST TBOpUYeCKuX pabot (7 % mpotus 2 %) (x* = 8,604, cT. ¢B. — 3). [To pesyiib-
TaTaM Z-TecTta CpaBHEHMs Ipornopiinii B Bbibopke IMIIC vaille 0CTaabHbIX TOBOPSIT
0 BO3MOKHOCTU TIOMCKa OMIMOOK B paboTe M MX UCIPABIEHUM MPEIOaBaTeNn CO
craxkeM 1o 5 et (57 %) u co craskem ot 11 mo 20 et (54 %), ueM IpernomaBaTean co
ctaxkeM oT 6 1o 10 et (31 %).

Takum o6pa3om, pecrioHaeHThI cpeny IIIC 1 CTyIeHTOB, UMEIINE OIbIT UC-
ronb3oBanus MU, 6osee JIOSTIbHO HACTPOEHBI KaK K caMUM MHCTpyMeHTaMm ¢ MU,
Tak ¥ K MX BHeJIpeHUIO B BbICIIlee oOpa3oBaHue. [[Be TpeTu MpernopaBartesel mouio-
SKUTETbHO OTHOCSITCS K CTPEMUTETbHOMY PasBUTHIO U AocTyImHocT VU B 06pa3o-
BaTeIbHOM IIpOIIecce U Hay4yHOii cpeme. Cpeay CTYIeHTOB ke 6osee TIOJIOBUHBI pe-
CTIOHJIEHTOB HeNTpaabHO OTHOCSTCS K MCIOMb30BaHMi0 U npyrumu CcTygeHTaMu
I7Is1 BBITIOJTHEeHMS 3afaHuii. Yallle BCero CTyAeHTbhI 3asBISIIOT, YTO MCKYCCTBEHHBIN
MHTEJIEKT MOXKET ObITh MCITOIb30BaH 6e3 IoTepy KauecTBa 06pa3oBaHys Py aHa-
JIN3€ Y CTPYKTYPUPOBAHUY GOJBIINX 00beMOB MH(DOPMAIMM, TPY TIOKUCKE OIIMOGO0K B
paboTe U UX MUCIIPaBIeHNY, a TaKKe IPU MOTyYeHU MTHOBEHHOI 00paTHO CBSI3U
10 MHTepecyloum BolipocaM. [IperogaBaTeny yaiile OTMeUaroT Takue 3a7aui, Kak
TOMCK MaTepuaaoB M HaBUTAIMSI B HUX 7151 BBITIOIHEHMSI 3aIaHMi1, aHaIU3 U CTPYK-
TypupoBaHye 60MbIINX 00beMOB MH(pOpMaIu, momoib MV B moucke ommnboOK B
paboTe U UX UCIIPaBIEHUMN.

B 1ieom mHCTpyMeHTHI ¢ U MOTYT IPUMEHSITCS [JIS1 pa3aMUHbIX 3a7a4 CTY-
IEHTaMM: B CAMOCTOSITETbHOM IMOMCKe MHPOpMaLUK, aHaIm3e OoNbIIMX 06eMOB
MHOpMaIMK, OTHAKO, HAaIIpUMep, IIpU ITOVCKe OLIMOOK B pPelleHuy 3amay, ouc-
Ke OTBETOB Ha 3a/auy Heo6XoayMa IOMOIIb ITPeroaBaTesis, Tak Kak B €ro pykax
dhopMupoBaHMEe KPUTUIECKOTO, CUCTEMHOTO MBIIIIEHNMS CTYI€HTOB, 0O0yueHue pa-
60Te c rmosryuaemoii nabopmanyeit 1 MHOTMe ApyTye KOMITIeTeHIIY, OCBauBaeMble
B yHUBepcuTeTe. U CTymeHThI, U IMpernofaBaTej B Xo[e OMpoca OTMETWIM, UTO
MCITONIb30BaHMe MHCTPYMEHTOB ¢ VI i HamyucaHUs TEKCTOB HayUHbIX/YUeOHBIX/
TBOPYECKMX PAbOT MOKET ITOBJIEUb CHYDKEHME YPOBHS TOCTUTaeMbIX 06pa30BaTeb-
HBIX Pe3y/IbTaTOB. B TO ke BpeMsi pe3y/ibTaTbl OITPOCa OKa3bIBAIOT, UTO JOCTOBEPHO
KOHTPOJMIMPOBATh UX MPUMEHeHMe IJIT MHOTUX MPUHSITHIX ceityac popm caMoCcTosI-
TebHOI PaboThI CTYAEeHTA 3aTPYOHUTENBHO MY JaKe HeBO3MOKHO. B ¢BSI3U ¢ aTUM
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MbI OKa3a/11Ch B HOBBIX peaslusiX, Ioe MHCTPYyMeHThI ¢ MV HaxXomsaTcsl B UIMPOKOM
IOCTYTIE, a JIJIsl TOTO, YTOObI COXPaHUTh KaUueCTBO 06Pa30BaTEIbHBIX PE3YIHTATOB U
MX MTPO3PavyHOCTh, HEOOXOAVMO MOIU(PULIMPOBATH 00pa30BaTeIbHbI€ aKTUBHOCTH.

O6cyxaeHue

B uccnenoBaHuMsIX, TTOCBSIIEHHBIX OCMBICIEHNIO UCIIOAb30BAHMUSI MHCTPYMEH-
TOB ¢ Il B 06pa3oBaTebHO Cpefie, OTMEUaeTCs], UTO OHM MOTYT HECTU 3a coboit
60JIbIIMe PUCKHU IJIS TIPUBBIYHOM KU3HU YHUBEPCUTETOB. YHUBEPCUTETHI TPATULI-
OHHO MeJlJleHHee pearupyloT Ha MOsIBJIeHNe MpeleleHTOB MCII0Mb30BaHMs HOBBIX
MHCTPYMEHTOB CTYILeHTaMMU U NperiofaBaTenssMu. Ha maHHbIII MOMEHT OTCYTCTBYET
YeTKMII PEerJIaMeHT AeliCTBUI By30B OTHOCUTENBHO MCIOMb30BaHust M1 B 06paso-
BaTebHOM TTpoliecce. OMHAKO MHCTPYMeHTbI ¢ VI momyumiiu HaCcTOJMbKO IMPOKOe
pacrnpocTpaHeHNe, UTO OJHO3HAYHBIN 3ampeT X UCII0Ib30BaHMS He TTO3BOIUT U3-
6ekaTh BCEBO3MOXKHBIX PUCKOB U TPYOHOCTEN. AKTyaJbHBIM SIBJISIETCST BOITPOC pas-
paboTku crpaTerny 3pbeKTUBHOI MHTerpanuu MHCTpyMeHTOB ¢ VI B o6pa3oBa-
TeJIbHBII IIpoLecC.

Cyyay HEITUYHOTO MCIIOIb30BaHMS HelpoceTeil 0OydYalomuMuCs TP BbI-
TOJTHEHMM YYeOHbIX PabOT CBUIETEIBCTBYET O CYIeCTBOBAHMY ITPOOIEMHON CUTY-
auyy, pu KOTopoit hopmabHas 4aCcTh 06pa30BaTeIbHOIO ITPOIIeCCa VCIIOMHSIETCS
IOJDKHBIM 00pa3oM — IMMCbMeHHbIe pabOThI BHITTOIHSIIOTCS, CIAIOTCSI, IIPOBEPSIIOTCS,
OJTHAKO McIonb3oBaHme U B popmaTe MCIIOMb30BaHMSI CTeHEPMPOBAHHOTO TEKCTA
60TOM He MO3BOJISIET CTYIEHTY CHOPMUPOBATH KOMITETEHIIMM, Ha PA3BUTHE KOTO-
PBIX HaIlpaBJIeHbI TAKOr'0 TUIIA 3a4aHusl. Y IIperogaBarereli )ke Ha JaHHbI/ MOMEHT,
BO-TIEPBBIX, OTCYTCTBYET MHCTPYMEHTAPUIL, KOTOPBIii MTO3BOMM/ Obl BBISBIISITH He-
MpaBOMePHOe CIOAb30BaHMe HOBbIX TeXHOJIOTHIA, @ BO-BTOPBIX, HE B TIOJIHOI Mepe
chopMHUPOBAHO TMpeACTaBIeHNe O TOM, KaK MOTYT MPUMEHSTHCSI MHCTPYMEHTBI C
VU B 06pasoBanuy. BbI30BbI, TPOAMKTOBAHHbBIE PA3BUTMEM TEXHOJIOTUIA, TPEOYIOT
paspelleHMs] He Ha YPOBHE OTHEIbHOrO0 MpernofaBaTesis UM COTPYAHMKA YHUBEP-
CUTETa, HO Ha YPOBHE BCEr0 YHUBEPCUTETCKOTO COOOIIECTBa, a UMEHHO pedopmu-
POBaHMS CYIIECTBYIONIETO METOIMUECKOTO allllapaTa, MpakTUKY yIIpaBIeHus obpa-
30BaTeNIbHOM CUCTEMOA.

PesynbTaThl Mccaeg0BaHMUs JEMOHCTPUPYIOT He TOJIbKO MMPOHUMKHOBEHME, HO U
3aKpervieHye MpakTUKY 1CIonb3oBanus MU cTymeHTamMu B 06pa3oBaTeIbHOM IIPO-
1ecce: 6osiee MOOBVHBI OMPOIIEHHBIX MEPUOAUYECKY TIONb3YIOTCS KaKUMU-TNO0
MHCTpyMeHTamMu ¢ UV, a TpeTh pecrioHAeHTOB TPUOEeraT K HUM ABAXKIbI B MECSIIL U
yarie. CTyIeHTbI, a TAK)Ke MOJIOZIbIe TIPeIToaBaTev 601ee OTKPHITHI HOBOMY OITBITY
¥ OCBOEHMIO TEXHONOTHYeCKMX HOBIIECTB. XOoTs [1TIC MO3UTUMBHO OTHOCUTCS K pac-
npoctpaHeHuo MM B By3e, He TaK 4aCTO UM M0JIb3yeTCsl. OCHOBHBIMM ITPUYMHAMM
HEeMCII0/Ib30BaHMSI ATUX MHCTPYMEHTOB IpernojaBaTe/iyi Ha3bIBalOT HEXBATKY Bpe-
MEHV/HaBBIKOB [IJIS1 UX OCBOEHMSI, OTCYTCTBME HEOOXOOMMOCTM B UCIIOIb30BAHUN,
YTO CBUJIETENBCTBYET 06 X C1a60ii MHGOPMIPOBAHHOCTY O MIO3UTUBHBIX CTOPOHAX
¥ BO3MOXHOCTAX V.
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[IpennopgaBaTenu, MMerolIye OIBIT B3aMMOAEICTBUS C MHCTpyMeHTaMu ¢ WU,
yalie MCIoiib3oBa/ Takme, Kak ChatGPT, mpemHa3HaueHHbBIE 711 pa6OThI C TEKCTO-
BOJ 1 3HAKOBOIT MH(MOpMariyeit. CTyIeHTbI e puberaau K 6oee pa3HOOOpa3HbIM
MHCTPYMEHTaM JIJIsi CBOeil yueOGHOI, 06IIeCTBeHHOI, HayYHO-YCC/IeT0BATEeIbCKOIM
nesitenbHOCTU. CliemyroImuM npuMepom paspbiBa mexnay IIIIC u cTymeHTamu BbI-
CTyIIaeT CUTyalMsl C aKaJleMUueCKoii HeUeCTHOCTbIO, KOT/Ia CTYeHThbI UCIIOIb3YIOT
WU 17151 TOTOBBIX OTBETOB M OCTAIOTCS He3aMeueHHbIMMU. [IperogaBaTenu 1ubo He
00palamT BHMMaHMS Ha 3TO, JIMOO NEeICTBUTEILHO HE TOrafbIBalOTCS O MOJ0OHOM
(daxre. [Ipenmonaraem, uTo pa3padoTKa 0OyUaoUIMX MaTEPUAIOB CMOXKET ITpeIocTa-
BUTh HEOOXOIMMBI/ 6a30BbIii MHCTPYMEHTApHIi ITperoaBaTesisM 1o pabore c 1.

CTymeHTbI 60s1ee TTIO3UTUBHO, UeM ITPEoAaBaTesIn, BOCIIPUHMMAIOT HOBbIE BO3-
MOXXHOCTY B YUeOHOI JKM3HM, TaK KaK, 06;1a/1as1 6GIBIINM OIBITOM VICIIOIb30BaHMS
WU, oHM 0CO3HAIOT MEePCIIeKTMUBBI COKPAllleHNsI BpeMEHHbIX M TPYAOBBIX 3aTpaT Ha
BBITIOJIHEHME B GOJIbIlIell CTeIIeHM PYTUHHBIX 3a7ad, 6yIab TO MOMCK M COPTUPOBKA
MHGpOpMAIIMK PesieBaHTHOM YUeOHBIM M MHBIM 3a/iauaM, BBITIOJTHEHNE CaMMX 3a/1adu.
B 11e;10M 0kos10 70 % CTYyIEeHTOB IMO3UTUBHO OTHOCSTCS K IV, 6OMBINYIO JIOSITTBHOCTD
MIPOSIBJISTIOT CTYIEHTHI MJIAJIINX KypPCOB, a TAK)KE Te, KTO y3Ke MMeJI OITbIT PabOThI C
HUM. OTCYTCTBME HETaTMBHOTO OTHOIIEHMS y OONBIIMHCTBA PECIIOHIEHTOB K CU-
Tyalyu, B KOTOPOi APyroii obydarommmiics mpu oMoy MU ycrenHo BhIIIOTHSIET
U claeT 3ajlaHue TIpernoaBaTesiio, MOXeT CBUIeTelbCTBOBAaTh 0 Bocripusituu M B
KavecTBe MHCTPYMEHTA, YIIPOIIAIoNIero X1u3Hb, HO He 3aMeHSoIero coboi moyi-
HOIIEHHOTO aKTopa 00pa30oBaTeNbHOrO mpoliecca. XOTs, KOHEYHO, CTYOEHThI, KaK
U TperofaBaTesiy, 3aMedyaloT BO3MOKHbIe YIrpo3bl. [JlTaBHbIe oraceHusl CBSI3aHbI C
KavyeCcTBOM 00pa30BaHMsI: CHISKEHME BKIIFOUEHHOCTY B 06pa30BaTeIbHbIN ITPOIeCC,
TIOBbILIEHME CTYLeHYeCKOi MPOKpPaCTUHALIMM, perpecc pa3BUTUS KOMIIETEHLINIA,
HeOoOXOIMMBbIX IIJIS IToaydaemoit rpodeccun. VI3 maHHBIX HAOIIOMEHNIT BO3MOKHO
caenaTh BBIBOJ, O TOM, UTO CTYAEHThI OIMAcalTCs Ype3MepHOT0o BAUSHUS UHCTPY-
MeHTOB ¢ I Ha BO3MOXXHOCTH, IPeA0CTaBisieMble YHUBEPCUTETOM. U 3TO, B CBOIO
ouepezb, TAK’)Ke TOBOPUT O HEOOXOAMMOCTY CO3HAHMS YUEOHBIX MaTepuaaoB, Mo-
3BOJITIOIIMX TIOTPY3UTH KaK CTYAEHTOB, TaK U IIperoaBaTesieil B HOBYIO 06pa3oBa-
TeJbHYI0 PEIbHOCTDb C MHCTpyMeHTaMu ¢ Y.

3akK4yeHue

B pamkax maHHOTrO MCC/iefoBaHMS TPeAIIPUHSITA ITONBbITKA OMMCAaTh aKTyaJbHOe
OTHOIIIeHMe TIpernoiaBaTesieil U CTyIeHTOB K MCIO0JIb30BaHMIO MHCTPYMEHTOB ¢ VU,
MX TO3UTUBHBIM ¥ HETaTMBHBIM CTOPOHAM B 06pasoBaHMM Ha IpuMepe ToMCKO-
IO roCcyJapCTBEHHOTO YHMBEPCUTETA. BblJIo pacCMOTpPEHO OTHOIIIEHNE CTYAEeHTOB U
[1I1C K yacTHO¥ rpymnIie MHCTPYMEHTOB ¢ M, a MMeHHO K MHCTPYMEeHTaM, KOTOpbIe
HaXOJSTCSI B OTKPBITOM JOCTYIIE AJIS1 IIMPOKOTO Kpyra Mojb30BaTese.

ITo pesynbpTaTaM aHaaM3a JAaHHBIX COLMOIOTMUYECKOTo ompoca (1597 cTyneHTOB
u 250 mperiogaBaTerieit) MpeacTaBAeHO OMCaHMe OIbITa MCIIOIb30BaHUS MHCTPY-
MeHTOB ¢ MM pecrnioHZeHTamMu (PeryiasipHOCTb MCIOIb30BaHUS, Pa3HOBUIHOCTU
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UCIOJIb3yeMbIX MHCTPYMEHTOB), MOTUBOB UCITONIb30BaHMS, XapaKTEPUCTUK OTHO-
IIEHNST K MCITOJIb30BAaHUIO MHCTPYMeHTOB ¢ M B ob6pa3oBaHuM (IIPUEMIIEMOCTD,
PUCKM, HETaTUBHbIE ¥ IMO3UTUBHbIE CTOPOHBI, aCIIEKTHI JIeralu3aiuu B o6pa3oBa-
HUI), & TAKKe MPOBeJleH CPaBHUTEIbHbIN aHAJIN3 OTHOILIEHUS PECIIOHAEHTOB IO
BCEM M3y4yaeMbIM BOIIPOCAM.

BbUIO BBISIBIIEHO, UTO CTYA,EHTHI Yallle OTHOCITCS K MHCTpyMeHTaM ¢ U nomno-
SKUTENIbHO, yeM MpernomaBaTenn. ITIC 6oee CKIOHEH oOpaliaTh BHMMaHME HA Te
PUCKY U HeraTMBHBIE (DAKTOPbI, KOTOPbIE MOKET ITOBJIeub MHTerpanust I B o6pa-
30BaHMe. PeCIOHIEHTHI C OITBITOM MCITO/Ib30BaHus M 6osee MO3UTUBHO HACTpoe-
HbI K TAKMM MHCTPYMeHTaM B 06pasoBauuy. CTyIeHTbI MJIAIIINX KypcoB 6osiee O1-
TUMUCTUYHO HACTPOEHBI OTHOCUTENBHO MePCHeKTUB BHEOPEHUS U UCIIOIb30BaHMS
WU B BoIciieM o6pasoBaHuy. CTYIE€HTHI, BHIIOIHSIBIINME PAOOTHI TPV ITOMOIIM VH-
CTpyMeHTOB ¢ VM, oTMeTu/u, 4To B GOJBIIMHCTBE CIydaeB MpernogaBaTenn He 3a-
Meuasu GakT ero 1crnonb3oBaHus. [Ipu nomo3peHnn Ha HeYeCTHOe MUCTIONIb30BaHNe
y mpemnojaBaTeseil HeT eAMHON CTpaTernu pearupoBaHus. B cBSI3M ¢ UCIIONb30Ba-
HMEeM MHCTPYMEeHTOB ¢ VIV 06yJalonyiMucs IJIaBHbIe OITaCeHMSI CTYIEeHTOB CBSI3aHbI
CO CHIKEHMEM BKJIIOUEHHOCTY B 00pa30BaTeIbHbII MTPOIecc, a MpernoaaBarteseii —
C 3aTpymHeHMeM B (opMMpPOBaHMM KOMITeTeHIMIA. 1 mperogaBaTen, U CTyoeHTbI
IOITYCKAIOT, UTO 6e3 CHMsKeHMsI 06pa30BaTeIbHbIX Pe3yIbTaTOB MHCTPYMeHThI ¢ LU
MOXHO MCIIOJIb30BaTh B KAUeCTBE IMOMOIIHUKOB B 06paboTke MHMOpPMAaInK, TOTA
Kak MpuMeHeHue JJis TIOATOTOBKY HayUHO-MCCIeIoBaTeIbCKO/TBOpUECKOi YacTu
TEKCTa, a TaKKe IJIsI paboThl ¢ popMyaMu 1 /IS pellleHnsT 3aaa4 MPUBEAET K CHU-
SKEHUIO YPOBHSI TTOTyYaeMbIX HABBIKOB.

Pe3ynbraThl MCCIEIOBAaHNST TTOATBEPKAAIOT MOTPEOHOCTh B MPeobpa3oBaHUM
MEeTOZIOB OLIeHKM B CYCTeMe 00pa30BaHMsI B CBSI3Y C MIMPOKMUM JOCTYIIOM BO3MOXK-
HOCTeli MHCTPYyMeHTOB ¢ VN. [lanpHelilne 1ccaefoBaHus MMO3BOJST ONpenennuThb
ONTMMaJIbHbIE CITOCOGBI M3MEHEeHMsT OTHOIIeHNsT K IV B CTOPOHY KOHCTPYKTUBHO-
TO UCIOAb30BaHMS, YCUIEHUST BO3MOKHOCTEN eCTeCTBeHHOTO MHTEeJIeKTa UHCTPY-
meHTamu ¢ .
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MAMATKA ABTOPAM

O6Lwume nonoXXeHusd

CraThi0 MOKHO OTIPaBUTh B PeJaKIMIO, BOCIIOIb30BaBIIMCh caiiToM KypHaia (https:/www.
edscience.ru/jour).

B compoBoauTeNbHOM TMHUChME CjemyeT 06s3aTeNIbHO YKa3aTb HOMEpP MOGMIbHOTO TenedoHa
M aZipec 97IeKTPOHHO MOUTHI IJIs OTIePAaTVBHO 06PaTHOI CBSI3U C aBTOPOM. Pelakius 1o 9/1eKTPOHHO
[IOYTe B aBTOMATUUYECKOM PEXMME BbIChIIAET TIOATBEPKAEHME O ITOTYUYeHUM CTaTbMU.

B cooTBeTCcTBMU € OOIIMMY TPeGOBAaHMUSIMM K HAYUYHBIM MyOoAMKanyusiMm B PO B OCHOBHOM TEKCTe
CTaThU JOJKHBI IPUCYTCTBOBATD CJIEAYIONIME 06s13aTeIbHbBIE JIEMEHThI:

- TIOCTAHOBKA B 06II[EM BI/IE€ PACCMATPUBAEMOIt ITPOGIEMBI U €€ CBSI3b C aKTYaTbHbIMM HAYUHBIMMU
VIV TIPAKTUUYECKUMU 3a1a4aMu;

— aHaJIU3 MOCIeIHMX MyOIMKALMIi/MCCe0BaHMIi, Ha KOTOPbIE OMMPAETCs aBTOP MPU PeIIeHnn
3as1BJIEHHOI MMPOGIIeMbI;

— BbIJIeJieHe paHee He pa3paboTaHHbBIX aclIeKTOB 06CYKIaeMoit po6ieMbl, KOTOPbIM MTOCBSIIA-
eTCsl JaHHAs CTaThs;

— (hopMynMpoBKa 1iesieit ncciesoBaHms;

— U3JIOKeHMe OCHOBHOTO COZIepsKaHMs VICCAeN0BaHMsI C MCUePIIbIBAIOIMM 060CHOBAHMEM TIONTY-
YeHHbBIX HAYYHbBIX PE3Y/IbTaTOB;

— BBIBOJIBI C OITOPOi HA PE3YIbTAThI PAGOTHI U M3JIOKEHME MIEPCIIEKTUB AATbHEMIINX HAYUHbIX TT0-
JMCKOB B 9TOM HaIllpaBJeHNUMN.

Tpe6oBaHUA K aBTOPCKOMY OpPUrMHany

e ®opmat — MS Word (*.rtf/doc/docx).

e [apHutypa — Times New Roman.

e Pa3zmep mpudTa OCHOBHOTO TeKCTa — 14 MyHKTOB, LiBeT LIpudTa YepHblii, 0e3 3aIMBOK.

e [Tonst — Bce o 2 cM.

o BrIpaBHMBaHMe TEKCTa MO MMPVHEe CTPAaHULIBL.

e AG3arHblit oTcTym — 1,27 (cTaHgapTHBIN).

© MeXXCTPOYHBII MHTEPBA OCHOBHOrO TekcTa — 1,5. Mexxny ab63anamu He JOIKHO ObITh JOTIOHM -
TeJIbHBIX MEXCTPOUHBIX ITPOGEJIOB U MHTEPBAJIOB.

o MeKOyKBEHHbI MHTEPBAI — OOBIUHBIIA.

® MesKC/IOBHBIN ITPo6Gest — OoUH 3HaK.

® ABTOIIEPEHOCHI CJIOB 00513aTebHBI.

o [Ipy HaGope TeKCTa He JOIyCKAeTCs VICIIONb30BaHMe CTUIIel Y He 3a/1al0TCsI KOJIOHKMU.

e HeomycTuMbI BBIHOCHI IPUMeUYaHMii Ha TTOJS.

o TIpyHSTHIE BbIIENEHVS — KyPCUB, IIOTYKMPHBII HIPUPT.

o Jlecbuc momKeH OTIMYATBCS OT THPE.

e Heponyctumbl aHamadTHbie (TOPU30HTAIbHBIE) TAOIMUIIBL.

© BHYTPUTEKCTOBbIE CCHUIKM Ha MyOIMKALVM, BKIIOUEHHbIE B CITMCOK MCIO0b30BaHHBIX ICTOUHU-
KOB, TPUBOJSITCS. B KBAIPATHBIX CKOOKAX C yKa3aHMeM HOMepa VICTOUHYKA B CIVICKe U CTPaHMI] (-bl) LIU-
TUPYEMOTO TeKCTa.
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e [TocTpaHMuHbIE CHOCKM 0OPMIISIFOTCS Takoke B rapHuType Times New Roman, mipudt - 10 nyH-
KTOB.

o JlyiarpaMMmbl, CXeMbI U rpadMKM TO/DKHBI GBITh ITPENOCTaBIeHbl B MICXOAHOM BapuaHTe B hopma-
Tax MS Excel nin MS Visio 1 Bbic/aHbI B OTOENbHBIX aiiiax.

e PuicyHKM uepHO-6esible 1 1[BETHBIE, 6e3 MOMYTOHOB, B BeKTOpHbIX (opmatax WMF, EMF, CDR,
Al, pactpoBbie nsobpaxkenus: — B popmarax TIFF, JPG ¢ paspeniennem He meHee 300 TOuek Ha JIOiM,
B peajlbHOM pa3Mepe.

e Oopmysibl HaGpaHbl TOABKO B iporpamMme MathType. JInneitabie ¢hopMysibl (He «MHOTO3TaX-
Hble») HaGpaHbI C KIIABMATYPHI (HE B MATEMAaTUUYECKOM peJaKkTope).

KoMnoHoBKa TeKCTa

1. VIK ... (cm. cripaBouHuMk YIK: http://teacode.com/online/udc/) (pudT — 12 MyHKTOB, CBET/IBIN
NIpsIMOJA, BbIDaBHMBaH€ I10 JIEBOMY Kpalo)

2. HazBaHue cTaThM ... (MPOMMCHBIMYU OYKBAMMU, IIPUDT — 14 MMYHKTOB, MOTYKUPHBII TPSIMOIA, BbI-
paBHMBaHUeE TI0 IIEHTPY).

@DopMyIMpPOBKa Ha3BaHMS IO/DKHA 6bITh MHGOPMATUBHOI 1 TPUBIEKATEIbHOI: HEOGXOAMMO, UTO-
6bI OHa KpaTKo (He 60see yeM B 10 c10Bax, BK/IIOYAs IIPEAJIOrM M COI03bI), HO TOUYHO OTpaykana comepka-
HIe, TEMATVKY ¥ Pe3yabTaThl IPOBELEHHOTO VCC/Ie0BAHMS, & TAKKe er0 YHUKATbHOCTb.

3. UHuiuansl MMEeHHU, OTYeCTBa (€C/I OHO ecThb) U amMmmivs aBTopa (PycCKOsI3bIYHbIN Bapy-
aHT) (pudT — 14 MyHKTOB, MOMYKUPHBIN MPSIMOIL, BRIPAaBHMUBAHME T10 IPAaBOMY KPalo)

4. MecTo paGoThl aBTOpa (Ha3BaHMe OpPraHM3aluM), FOPOJ, CTPaHa (PYCCKOSI3BIYHbIN Bapu-
aHT), aApec JIeKTPOHHO MoUThI (PUdT — 12 MYHKTOB, CBET/IBIN KYPCUB, BBIPABHMBAHME I10 IPABOMY
Kpalo).

V coaBTOPOB, paboTalOUIMX B OMHOM OpraHM3alNn, ee Ha3BaHue He OyOIMpyeTcs.

O6pasey oopmneHus:

X. X. XXXXXXXX

KpacHospckuii zocydapcmeerHolii nedazozuveckuti ynusepcumem, Kpacrospck, Poccus.
E-mail: xXxXXXXXXXXX

X. X. Xxxxxxxxx!, X. X. Xxxxxx>

Toanbckuti yHusepcumem ¢usuueckoti Kyniomypot u cnopma, I'oanusck, ITonvuia.

E-mail: 'xXXXXXXXXXXX; ?XXXXXXXXXXXX

5. AHHomauus. ... (pudT — 12 MyHKTOB, MEXXCTPOUHBI MHTEPBAJ — 1, BBIpaBHMBAHME T10 IIMPUHE
crpanuibl). O6bem anHoTaumu 350-400 coB.

AHHOTalMs — ckatoe pedepaTMBHOE M3JIOKeHMEe comepskanus nyonukauyy. ComepskaTeabHbIe
KOMIIOHEHTBI aHHOTaLMM He TO/DKHBI AyOIMPOBaTh APYT APYyTa.

CTpyKTypa aHHOTaLMM (BCE CTPYKTYPHBIE YacTu 0(hOPMIISIIOTCSI C HOBOTO a63aria):

Bgedenue. (IIpenpiCTOpusl MPESIPUHSITOTO aBTOPOM MCC/IENOBAHUSI: AKTYaJIbHOCTh IPOOIEeMbI,
MIPUYMHBI €e BOSHMKHOBEHMSI M 060CHOBaHME HEOOXOAVMMOCTY MTOMCKA €€ PeIleHNnit.)

Llenw. (Kpatkoe GopmyavpoBaHye TeOPeTUYECKON WIM MPaKTUUECKOi 3a1auM, KOTOPYI0 HaMepe-
BaJICSl PEUINUTH aBTOP.)

Memodonoeust, vemodst u memoouxu. (OncaHue VHCTPYMeHTapusl UCCTeIOBaHMsL.)

Pezynemamet. (IlocenoBaTenbHOe CTPYKTYPUPOBAHHOE M3JIOKEHME TTPOMEKYTOUHBIX Y KOHEUHBIX
MUTOTOB MUCCIeI0BAHMSI C BHITEKAIOUIVIMM M3 HUX BBIBOJAMIA.)

HayuHas Hosu3Ha. (PeajbHbIi BKIAI MCCIEIOBAHNS B Pa3BUTIE TEOPUM MeNarornku 1 o6pa3oBa-
HMSI, @ TAK)KE CMEKHBIX C HUMM HayUYHBIX OTpaciiei.)
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TIpakmuueckas 3Hauumocmo. (IIpuKIagHbIE ACIIEKTbI UCCIEOBAHMS, BO3MOXKXHOCTY IIPAKTUIECKOTO
MCIIONb30BaHMS €r0 Pe3y/bTaToB.)

6. Knrouegsie cnoga. (ILlpudt — 12 MyHKTOB, MEXCTPOYHBI MHTEPBaJI — 1, BBIpaBHMBAHME TI0 LI~
pVIHE CTPaHMIBL. 5—10 OCHOBHBIX UCIIOB3YIOMIMXCS B ITyOIMKALMY TEPMUHOB U ITOHSTUI (CIOB MM CJIO-
BOCOYETaHMUIA)).

KitroueBble C710Ba — MHCTPYMEHT IOVCKa MHGOPMAaLMy IOTeHIMaIbHBIMY YN TATE/SIMY CTaThy, I10-
9TOMY CIIMCOK TaKMX CJIOB JO/DKEH 6bITb TIOJTHBIM ¥ OTHOBPEMEHHO JIAKOHUYHBIM M TOYHBIM.

7. Bnazodapuocmu. (Ilpudt — 12 MyHKTOB, MEKCTPOUHbBIV MHTEPBaI — 1, BBIpaBHUBAHME T10 IIN-
pUHe CTpaHMIIbl. YKa3bIBAIOTCS OPraHM3alyy, okaszaBlive (UHAHCOBYIO MOLIEP)KKY MCCIeN0BaHMS,
U JTIOIM, TIOMOTaBIIMe MTOATOTOBUTH CTAThI0. XOPOIIMM TOHOM CUYMTAETCS BbIpaXKeHMe MPY3HATeTbHOCTH
AHOHMMHBIM pelleH3eHTaM).

8. Ina yumupoearus: (ILlpudt — 12 MyHKTOB, MEXXCTPOUHBII MHTEPBAJ — 1, BBIpABHMBaHME T10 IINPU-
He cTpaHuLBL. [TaeTcst Gubmorpaduueckoe omycaHue CTaTby (IIOApo6Hee 0 paBuiax 6ubmorpaduyeckmx
onucaHui cMm. 1. 18)).

Obpasey oopmnerus:

Jna yumuposanus: Xxxxxxxx X. X. XXXXXXXXXX XXXXXX XXXXXXXXXXX // O6pa3oBaHyue 4 HayKa.
20XX.T....,N2....C....-....DOI: ...

Hanee mr. 2—-8 ny6nMpyrOTCsS Ha aHIIMIACKOM sI3bIKe. 7SI cTaTeli Ha aHIMIMIICKOM $SI3bIKe TOC/Ie0-
BaTeJIbHOCTh OOpaTHAsI: cHavaaa 0popMIIsieTCss aHIIOSI3bIYHBIN BapUaHT — IIl. 9-15, MOTOM C/1efiyeT ero
aHAaJIoT Ha PYCCKOM sI3bIKe — M. 2—8.

9. AHIIOSI3BIYHBIN BAaPMAHT HA3BaHMS CTAaThby (WPUPT — 14 MYHKTOB, MOTYKUPHBIN, TIPSIMOIA, BbI-
paBHUBaHMeE 110 LEHTPY)

10. AHITIOSI3BIUHBIN BapMaHT MHUIIMAIOB MMEHM, OTYeCTBa (eC/IM OHO eCTb) M hamMuanu aBTopa
(umpudT — 14 MyHKTOB, TIOMY>KMUPHBIIA, IPSIMOIA, BbIpaBHMBaHMeE 110 IPABOMY KPaio)

11. AHITIOSI3BIUHBI BapyaHT HAMMEHOBAaHMSI MecTa PaboThl, TOPO/IA, CTPAHbI, a[IPEC STIEKTPOHHOI
MOYThI (IPUPT — 12 MYHKTOB, CBET/IbIA KypCUB, BBIPABHMBAHME 10 TPABOMY KPaio)

V coaBTOPOB, pabOTAIOLIVX B OLHOM OpraHM3anum, ee Ha3BaHue He NyOIpyeTcs..

O6pasey opopmneHus:

X. X. XXXXXXXX

Krasnoyarsk State Pedagogical University named after V. P. Astafiev, Krasnoyarsk, Russia.
E-mail: XxXXXXXXXXXXX

X. X. Xxxxxxxxx!, X. X. XXXxXxx>

Gdansk University of Physical Education and Sport, Gdansk, Poland.

E-mail: "XXXXXXXXXXXX; XXXXXXXXXXXX

12. Abstract. (AuHOTauyst. HpudT — 12 MyHKTOB, IPSIMO#, MEKCTPOYHBII MHTEPBAI — 1, BBIDAaBHU-
BaHMe I10 MMPYHEe CTPAHNLIBI)

Introduction. (ITpeppIcTOPMST NPEAIIPUHSTOrO aBTOPOM MCCIENOBAHMSI: aKTyaJIbHOCTb ITPOGIEMBI,
MPUYMHBI €€ BOSHUKHOBEHVSI M 000CHOBaHVe HeO6XOMMMOCTH ITOMCKA ee PelleHMii.)

Aim. (Uenb.)

Methodology and research methods. (MeTonomorusi, MeTObI M METOOVIKI MCCIeJOBAHMSI.)

Results. (Pe3ynbTaThbl.)

Scientific novelty. (HayuHast HOBU3Ha.)

Practical significance. ([lpakTuueckast 3Ha4MMOCTb.)

13. Keywords. (KmoueBbie cnoBa. IpudT — 12 MyHKTOB, IPSMOI, MEXCTPOUHBI MHTEpBal — 1,
BbIPABHMBAaHME I10 [MPYHE CTPAHUIIBI).

14. Acknowledgements. (bnarogapHoctu. lllpudT — 12 MyHKTOB, IPSIMO, MEXCTPOUHBII MHTEP-
Bas — 1, BBIpaBHMBaHMeE 10 LIMPUHE CTPAHUIIBI).
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15. For citation. (Insa uytuposanus. pudt — 12 myHKTOB, NMPSIMOIA, MEXCTPOUHBI MHTEepBaI —
1, BIpaBHMBAHME TI0 MIMPUHE CTpaHUIlbL. [JaeTcst 6ubamMorpaduueckoe OmicaHne CTaThy (OApPOOHee
0 npaBmiIax 6mbaorpaduUecKmx onucaHuii cm. . 18)).

O6pasey opopmneHus:

For citation: Author A. A., Author B. B. Title of article. The Education and Science Journal. 20XX; 24
(1):...-....DOI: ...

16. OCHOBHOI TEKCT. O6beM — He MeHee 25, HO He Gojee 35 CTpaHMIL, BK/II0UAS TAOMMUILbI, PU-
CYHKU M CIMCOK MCIIOJIb30BAHHBIX MCTOUHMKOB (LIPUGT — 14 MYHKTOB, MEXKCTPOUHBIT MHTepBal — 1,5,
BbIPaBHMBaHMeE I10 IIVPYHE CTPAHUIIBI).

Pykomuch (OCHOBHO# TEKCT) CTaThby MOXKET ObIThb MpEeACTaBleHa Ha PYCCKOM MM aHIIMIACKOM
si3bIKe. OCHOBHOJI TeKCT JOKEeH ObITh Pa3OMT Ha pa3fesibl, KOTOPHIM C/IeAyeT JATh KPAaTKMe 3aroJI0BKIU.
CTpyKTYpMpOBaHMe TEKCTAa MOXKET 3aBJCETb OT HAIIPABJIEHHOCTY (3MIIMPUYECKON MU TeOPeTUYeCKOoI)
MCCeIOBaHKsI. DMIIMPUUECKIe UCCIeJOBaHMUS JOKHBI COOTBeTCTBOBATh popmary IMRAD. Teopernye-
CKI€ UCC/IeIOBaHUSI MOTYT MMeTh aBTOPCKYIO JIOTMKY OCHOBHOI TEKCT IMIMUPUYECKOTO UCCIeI0BaHMS
M3JIaraeTcs Ha PyCCKOM MM aHIVIMICKOM SI3bIKaX B CIeAYyIOLIeli ocae10BaTeIbHOCTI

1. Beegenne (Introduction).

2. 0630p auTteparyps (Literature review).

3. MeTtoposnorus, matepuainsl u Metonsl (Methodology, materials and methods).

4. Pe3ynbTaThl uccnegoBanus (Results).

5. 06¢cyxpenne (Discussion).

5. 3axmouenue (Conclusion).

Bce yactu Tpe6GyeTcst BbIIENATh COOTBETCTBYIONIVIMY TIO/3ar0JI0OBKAMM M M3J1araTh B JAHHBIX pa3-
Jleflax perieBaHTHYI0 MHPOPMaLNIo.

1. BBegenue (1-2 c.) IODKHO CopepskaTh MH(POPMAIIIO, TO3BOJISIIOLIYIO0 UUTATEIO TIOHSITh IEHHOCTD
MIPE/ICTAaBIEHHOTO B CTAThe UCCIeN0BaHMs 6e3 JOMOMTHUTEIbHOTO 06palleHyst K Jpyrum uctouHmnkam. Cie-
nyeT 0003HAUUTb AKTyaJlbHOCTh ITOJHVMAEMOV HAyYHOH MPOBIEeMbI,BYKHOCT TTOVMCKA €€ PelIeHus] st
Pa3BUTHS OTIPeZIeTIEHHO OTPaC/IV HAYKM MM TTPAKTUUECKO IesITeTbHOCTH. [lanee pacKpbIBAeTCsI TEOPeTH-
yeckast ¥ TPaKTUYeCKast 3HaUMMOCTh PabOThI C YKa3aHMEM BOIIPOCOB, HAa KOTOPbIE TIOKA HET YeTKUX HAYYHO
060CHOBaHHbIX OTBETOB 1 KOTOPbIE COOMPAETCst pacCMOTPETDb aBTOP (-bl). B 3aBepiueHne GopMyIupyroTcs
LIeJTb CTAaTh!, MCCIeJOBATEIbCKYIE BOIIPOCHI, TUIIOTe3a M OTPaHMYeHNS] MCCIeIOBaHYIS, BhITEKAOLIVe U3 T10-
CTaBJIEHHO HAYYHOi IIPOGJIEMBI.

2. 0630p naurepatypsl (1-2 c.). Heo6xoaumMo omnmcaTh OCHOBHbIE MCCTeNOBaHMS M TyOIUKaLUN,
Ha KOTOpBIE OIMMpasach paboTa aBToOpa, UCTOPUIO MPOGIEMBI ¥ COBpEMEHHbIE B3IVISIAbI HA Hee, TPY/I-
HOCTM ee pa3paboTKi; BBIAEIUTD B 061l Tpo6ieMe acmeKkThl, OCBenalecs B craTbe. JKeaaTenbHO
paccmoTpeTh He MeHee 25-30 ncTouHuKoB (50 % KOTOPbIX TO/DKHBI ObITh AHIVIOSI3BIYHBIMU) Y CPABHUTD
B3IVISIZBI ABTOPOB, MpuueM He MeHee 70 % aHaIM3MpyeMbIX MCTOYHUKOB JOKHbI ObITh M3/IaHBI I1OCTIE
2015 roga. @. 1. O. aBTOPOB LIUTUPYEMBIX pabOT peKOMEHYeTCsI yKa3bIBATh Ha SI3bIKE OPUTUMHAA LIUTH-
pyemoit ctatbu. Hanpumep: kak ommeuaem K. Furs [ ], no muenuto A. JI. Cudoposa... [ |

3. MeTozmosorusi, Marepuansl ¥ Mmetonsl (1-2 c.). OnmchIBaOTCS 0COOEHHOCTY OPraHM3aLMUy Ipo-
Be/IEHHOTO MCCIeNOBaHYsI: €r0 MeTOLoMorueckas 6a3a, MCIoNIb30BaHHbIE aBTOPOM METOZOIOTMYeCKe
MTOJXOMbI I METObI (IKCIIEPUMEHT, MOJIeIMPOBaHe, OIPOC, TECTMPOBaHMe, HabIIoIeHe, aHan3, 0600-
IIeHMe U T. [.) ¥ METOAMKY ¢ 060CHOBaHMEM UX BbIGOPA.
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[pencTaBisieTcs: COCTaB YYaCTHUKOB, MECTO, BpeMsI U [TOC/IeL0BATEIbHOCTD BBITIONIHEHUS 1CCIe-
IIOBAHMS, a TAaKKe TIPYMEHSIBIINIICS JOTIOTHUTEeNbHBIN MHCTPYMEeHTapuii (IporpaMMHOe obecrieueHne,
annaparypa u 1mp.).

4. Pe3y/IbTaThl MCCIENOBAHMSI — OCHOBHOJ paszies myoIMKalym, 11e/lb KOTOPOTro — [Py MOMOLIM aHa-
JI13a, 0006ILEeHMsT U IPYTMX METOL0B 00pa6OTKM MOTYyUeHHBIX HAYYHBIM ITYyTE€M JI0OCTOBEPHbBIX JAHHBIX apry-
MEHTMPOBAHHO JOKa3aTh pabouyo rumoresy (-bi). C1CcTeMaTU3MPOBAHHbI aHATUTUYECKII U CTaTUCTAYe-
CKMI1 MaTepua MOKeT ObITh ITPe/ICTaB/IeH B BUJE «JOKA3aTeIbCTB B CBEPHYTOM BUJe»: Tabuil, rpadMKoB,
CXeM ¥ PUCYHKOB. BaskHO TOMHUTB, UTO He HYKHO BKJIIOUATh CCBUIKM B 3TOT Pa3fie; MOCKOJIbKY IpeJ-
CTaBJISIIOTCSI TOJIBKO COOCTBEHHbBIE OPUTHMHAIbHBIE pe3ylbTaThl. CChUIATHCS Ha Jpyrue paboThl IPUHSTO
B pasgeine «O6CykIeHNe pe3yabTaToB». Bce Ha3BaHMsT pUCYHKOB, TpaMKOB, Tab/INII, CXeM, KOMMEHTapUn
BHYTPU PUCYHKOB 1 Ta6M1 0DOPMIISIIOTCS Ha PYCCKOM ¥ @HITIMIACKOM SI3bIKaX.

5. O6cy>kmeHue pe3yIbTaToB. B 3ToM paspesnie Hy)KHO OObSICHUTH 3HAUEHME MOTyYeHHbBIX Pe3yiib-
TaTOB [ UCClefoBaTesell U3 pa3HbIX CTPaH: MOAUYEPKHYTb BaXKHOCTb CBOErO MCC/IefIOBAaHMS U TO, KaK
OHO MOXEeT CITOCOGCTBOBATh MOHMMAHUIO CYLIECTBYIONIE/f B MUPOBOM HAay4HOM IPOCTPAHCTBE OOIIei
npo6iembl. CiefyeT COMOCTaBUTb CBOV Pe3Y/IbTAThl C paHee OMyOIMKOBAHHBIMM PAaGOTAMU YUEHbIX U3
Pa3HbIX CTPaH MMPA, YKa3aTh, KAK Pe3y/IbTaThl MCCIeL0BaHMSI IOMOIJIM 3aMIOHUTD ITPO6ESbl B HAYYHO!
JIUTEpaType, KOTOpble paHee He 6bIIM PACKPBITHI UM YUTEHBI.

6. 3akmoueHne. B 3Tom pasjesie HeO6XOAMMO COOTHECTH TIOMYUE€HHbIE PE3Y/IbTATHI C 3asIBI€HHbBI-
MM BO BBeJIeHVM LIe/IbI0 ¥ TUIIOTe3011, KpaTKO OTBETUTDb Ha I1OCTaB/IeHHbIe MCC/Iel0BAaTeNbCKIie BOIIPOCHI.
VYMeCcTHO OAYepPKHYTh HAYYHYIO ¥ TPAKTUUECKYI0 3HAUMMOCTb [IPOBEIEHHOTO VICC/IEIOBAHMUS U CIIPOTHO-
31POBATh BO3MOXKHbIE BAPMAHTBI PA3BUTHMS /I PELIeHMsT TIPOGIeMBbI.

17. IloaroroBKa JaHHBIX. VILTIOCTpALVY, BKIIOYAsT PUCYHKY U TABIMLIBI, SIBJSIIOTCST HamMbosee ad-
(eKTUMBHBIM CITOCOG0M TpeCTaBAeHNs] pe3yabTaToB. VuTiocTpauy He JO/KHbBI Ly6aupoBaTh MHMOP-
MalMIo, OTIMCAHHYIO B TeKcTe. [ToAMMey K PUCYHKAM U TabauIaM JOKHbI G6bITh CAMOJOCTATOUHBIMU U
BBITTOJIHEHHBIMM HA JIBYX SI3bIKAX (PYCCKOM ¥ aHIVIMIICKOM), He TPeBYIONMMY ITOSICHEHUI B TEKCTe.

v O6beMHbIe MaTepuaabl CJefyeT BKIOYUTh B KauyecTBe IOIOTHUTEIbHOTO MaTepuaia
(supplementary material). OHu 6ymyT pa3meleHbl Ha caiiTe U3AaHMs.

v XenarenpHO MNpefCcTaBIsITh LIBETHOI BAapMaHT PUCYHKOB JJISI OHJIAH-BepCUM SKypHala U
PDF-aitioB 1 yepHO-6eblit 15 TIeyaTi.

v CremyeT yuuThIBaTh pasmep mpudra B MILTIOCTPALMSIX TTOcae GopMaTUPOBaHMS JKypHaIa.

18. CIIMCOK MCIOIb30BAaHHBIX MCTOYHMKOB HAa PYCCKOM si3bike — 30-40 mybnmraumii, U3 HUX
He MeHee 50 % 3apyOeXKHBIX, M3HaHHbIX rocie 2015 1. Crmcok GpopMupyeTcss B COOTBETCTBUM C IO-
C/1ei0BaTeIbHOCTHIO YIIOMUHAHMS MCTOYHMKOB B TEKCTe cTaTbhy (IIpUdT — 12 MyHKTOB, MPSIMOIA,
MeXCTPOYHBII MHTEPBAJ — 1, BbIpaBHMBAHME I10 IIMPYHE CTPAHULIBI).

JIEKTPOHHBIE CCHIJIKU JOJIKHBI OTKPBIBATBHCSI — OBSI3ATE/IBHO ITPOBEPSIMTE!!!

B Texcre cTaThy CCHIIKM HA MCIIONb30BaHHbIE MCTOUHMKM CI€yeT YKa3blBaTh apabckumu mydpa-
MM COIJIAaCHO IMOPSIAKOBOMY HOMeEpY B YKa3aHHOM crycke. Homep CCbIIKM M CTpaHULBI IUTUPYEMOTO
MCTOYHMKA 3aK/TI0YAI0TCS B KBaIpaTHbIE CKOOKM.

VIcTOYHVKM B CITVICKe He JO/DKHBI HOBTOPSTHCS! [Ipy MOBTOPHBIX 0OpaIleHMsIX K OHOMY U TOMY Ke
VICTOYHMKY VICTIONTb3YETCSI Y3Ke TIPMCBOEHHBI BhIIIle HOMEP CChUIKMA.

BHUMAHUE! B criivcke MCTOYHMKOB HeXKelaTeNbHbI CChUIKM Ha AMCCEpTaluM U aBTopedepaTs
IUCCepTaIuil, TaK KaK OHM PaclieHMBAIOTCS KaK PYKOIMUCU U He SIBJISIIOTCS MeYaTHBIMM MCTOYHMKAMMU.
ABTOpaM peKOMEeH[yeTCs CChIIAThCSI HA OPUTMHAIbHBIE CTATbM JUCCEPTAHTOB 110 TeMe AVCCePTalOH-
HOJI paboThI.

Ecu cevinku Ha duccepmayuu u asmopegepamst He06X00UMbL, UX, KAK U CCbLIKU HA OOKYMEHbL
u u3dauus, He umeloujue asmopcmaea, ciedyem oopmasaime 8 eude CHOCOK 8 meKcime cmamsu.
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MpumMepbl opopMeHUa NUMTepaTypbl Ha PYCCKOM fi3blKe

1. Bensikosa E. I. CMbIcI00pMEHTMPOBaHHAs Negaroruyeckas nosuius // lepgaroruka. 2008. N2 2.
C.49-54.

2. 3arBsisauHckuii B. V1. HactynuT yiu artoxa Bosposknenus? CrpaTerusi MHHOBALIMOHHOTO Pa3BUTHS
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inquiry // American Psychologist. 1979. N2 34. P. 906-911. Available from: http://jwilson.coe.uga.edu/
EMAT7050/Students/Wilson/Flavell%20(1979).pdf (date of access: 10.12.2021).

7. EpemuH 0. B., 3amopoxknast E. V. BupTyanbHoe oOydeHMe MHOCTPAHHOMY SI3bIKY KaK OJVH U3
CIIOCOGOB peleHys Mpo6aeMbl KOMITbIOTEPHOJ 3aBUCMMOCTM MIAZIINX IIKOJIBHUKOB // TeplieHOBCKe
yTeHusl. IHOCTpaHHbIe SI3BIKM: MaTepyuasbl MeXKBY30BCKO/ HayuHOi KoHbepeHiny, 14-15 mast 2015 T.
Cankr-ITletep6ypr: PITIY um. A. U. Tepuena, 2015. C. 265-266.

18. Crincoxk mutepaTypsl Ha aHrumiickoM s13bike (REFERENCES)

CrpykTypa 6mbamorpaduueckux omuMcaHmii Ha aHIIuiickoMm s3bike B References ommnuaercst ot
npenncanHoil poccuiickum I'OCTom. TIpu obopmienun References ciemyer mpupmepskuBaTbesi BaH-
KkyBepckoro ctwis (Vancouver bibliographic style: http://guides.lib.monash.edu/citing-referencing/
vancouver).

HasBaHust XypHaJIOB ¥ JPYIUX NePUOIMYECKUX U3IaHMIA B ONIMCAHMSX CTATe BBIAEISIIOTCSI KypCH-
BOM U He OTAEJISIIOTCS 3HAKOM //, KaK B PYCCKOSI3bIYHOM BapuaHTe.

IIn1st TpaHCIUTEPALIY PYCCKOTO TEKCTAa B IATMHUIYY PEKOMEHTyeM UCTIONIb30BaTh CcaiiT http://www.
translit.ru
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MpumMepbl opopMeHUs NUTepaTypbl Ha aHINTUUCKOM fi3blKe

OnucaHue cTtaTtbu

Format: Author A. A., Author B. B., Author C. C., Author D. D. Title of article. Title of journal. Date of
publication Year Month (mepBbie Tpu 6yKBbI Ha3BaHMs Mecsiia) Date (ganee cokp. YYYY Mon (abb.) DD);
volume, number (issue number): pagination (page numbers).

(@opmam: ABTop A. A., ABTOp B. B., ABTOp B. B. HazBanue craton. Hazeaxue xcypHana. [Jata my6mm-
Kaiyy (TOZ, WU TOJ, MeCSILI, Y1C/I0); TOM, HOMED BbIITyCKa: HOMEepa CTPaHMIL.)

Examples (I[Ipumepst):

Efimova S. A. Academic and professional qualifications of graduates of the system of secondary vo-
cational education. Obrazovanie i nauka (mpancium) = The Education and Science Journal (aHI/I. BapyaHT
Ha3BaHus XXypHana). 2021; 23 (1): 68-82. (In Russ.)

Horsburgh M., Ladmin R., Williamson E. Multiprofessional learning: The attitudes of medical, nurs-
ing and pharmacy students to shared learning. Blackwell Science Ltd MEDICAL EDUCATION. 2001; 35 (9):
876-883.

OnucaHue cTaTbU U3 3JIEKTPOHHOIO XypHana

Format: Author A. A., Author B. B. Title of article. Title of Journal [Internet]. Date of publication
YYYY Mon (abb.) DD [cited (yka3biBaeTcst gata o6paiieHnst K MucTouHMKy) YYYY Mon (abb.) DD]; volume,
number (issue number): pagination (page numbers). Available from: URL

(®@opmam: ABTOp A. A., ABTOp B. B., ABTOp B. B. HazBanue cratou. Hazeanue xypHana [Internet].
Iara nmybnvkaumum (rof uiay rof, mecsi, unciao [YYYY Mon (abb.) DD]); Homep BbIrTycKa: CTpaHMUIIbL.
Available from: nntepHer-agpec).

Examples (I[Ipumepst):

Demenchuk P. Yu. Educational cluster as an institutional system for the integration of education.
Integracija obrazovanija (mpaxcnum) = Integration of Education (aHIJI. BApMaHT Ha3BaHMS KypHasa)
[Internet]. 2013 [cited 2019 Apr 17]; 4. Available from: http://cyberleninka.ru/article/n/obrazovatel-
nyy-klaster-kak-institutsionalnaya-sistema-integratsii-obrazovaniya (In Russ.)

Moscovici S. Social representations theory: A new theory for media research. Nordicom Review [In-
ternet]. 2011 [cited 2019 Sep 8]; 32 (2): 3-16. Available from: http://yandex.ru/clck/jsredir?bu=47ul3e &-
from=yandex.ru%3Bsearch%2F%3Bweb%3B%3B &text=&etext=5277.0pQXZvh0d

OnuncaHue MaTepuanoB KOHpepeHUUn

Format: Author A. A. Title of paper. In: Title of book. Proceedings of the Title of the Conference; Date of
conference; Place of Conference. Place of publication: Publisher’s name; Year of Publication. Pagination
(page numbers).

(®opmam: Aetop A. A. HazBanue cratou. In: Hazsanue cOopHuxa. Mamepuanst koH(epeHyuu (Ha-
38aHue KoH@epeHyuu); nata KOHGepeHLIMI; MeCTO ee IpoBeeHysl. MecTo u3naHusi: 3naTenbCcTBO; IO,
ny6mukanym. CTp. (KOIMYeCcTBO CTPAHNLL B COOPHUKE MM HOMePa CTPaHMII).

Examples (IIpumepbt):

Markic S., Eilks I. A mixed methods approach to characterize the beliefs on science teaching and
learning of freshman science student teachers from different science teaching domains. Ed. by Tasar M. F.
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& Cakmakci G. In: Contemporary Science Education Research: Teaching. A Collection of Papers Presented at
ESERA 2009 Conference; 2010; Ankara, Turkey. Ankara, Turkey: Pegem Akademi; 2010. p. 21-28.

Rosov N. H. Mathematics course of secondary school: Today and the day after tomorrow. In: Zadachi
v obuchenii matematike: teoriya, opyt, innovatsii. Materialy Vserossiyskoy nauchno-prakticheskoj konferencii
(mpaucnum) = Problems in Teaching Mathematics: Theory, Experience, Innovation. Materials of All-Russian
Scientific Practical Conference; Vologda; 2007. Vologda: Publishing House Rus’; 2007. p. 6—12. (In Russ.)

OnucaHue MaTepuanoB KoOHpepeHUuUn (UHTepHeT)

Format: Author A. A. Title of paper. In: Title of Conference [Internet]; Date of Conference; Place of
Conference. Place of publication: Publisher’s name; Date of Publication [YYYY Mon (abb.) DD]; pagina-
tion (page numbers). Available from: URL

(@opmam: ABtop A. A. Ha3Banue cratbu. In: Haszsanue koHpepenyuu [Internet]; nata KoHdpepeH-
1[1}; MECTO TIPOBeieHNs KoHbepeHuun. Mecto uspauus: U3qaTenscTBo; ro mybankammu [cited (yka-
3bIBAETCS JaTa obpauieHust K uctouHuky) YYYY Mon (abb.) DD]; crpanuipl. Available from: nnrepser-a-
Apec)

Examples (I[Ipumepst):

Bespalova N. R. Parents’ attitude to preschool education and upbringing quality. In: Lichnost’, sem’ja
i obshhestvo: voprosy pedagogiki i psihologii: sbornik statej po materialam XV mezhdunarodnoj nauchno-prak-
ticheskoj konferencii. Ch. II. Novosibirsk: SibAK, 2012 (mpancnum) = XV International Conference on Personal-
ity, Family and Society: Issues of Pedagogy and Psychology [Internet]; 2012; Novosibirsk. Novosibirsk: Publish-
ing House SibAK; 2012 [cited 2017 May 17]; 400 p. Available from: http://sibac.info/conf/pedagog/xv/27821
(In Russ.)

Potocnik J. European Technology Platforms: Making the Move to Implementation. In: Conference on
Social Sciences and Humanities — European Parliament. Seminar with Industrial Leaders of European Tech-
nology Platforms [Internet]; 2005 Dec 16; Brussels. Brussels [cited 2016 Dec 10]. Available from: https://
ec.europa.eu/ european-technology-platforms-makingmove-implementation

OonucaHue KHUrm (MoHorpadumn, C60pHMUKHU)

Format: Author A. A. Title of book. Number of edition [if not first]. Place of Publication: Publisher;
Year of publication. Pagination (page numbers).

(@opmam: ABTOp A. A. HazBaHue kuuru. Homep nsganus (ecim He repBoe usganue). Mecto nsnga-
Husi: M3naTenbeTBo; rog nybmvkanym. Ctp. (KOIMYeCcTBO CTPAHMI B KHUTe W/ HOMepa CTPaHMIY).

Examples (IIpumepeol):

Khotuntsev Y. L. Tehnologicheskoe i jekologicheskoe obrazovanie i tehnologicheskaja kul’tura
shkol’nikov (mpancnum) = Technology and environmental education, and technological culture of stu-
dents. Moscow: Publishing House Eslan; 2007. 181 p. (In Russ.)

Bloom W. Personal identity, national identity and international relations. Cambridge: Cambridge
University Press; 2011. 290 p.
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OonucaHue KHUIK, pa3Meu4eHHoi4'| B ceTu UHTepHeT

Format: Author A. A. Title of book [Internet]. Place of Publication: Publisher; Year published [cited
(yKkaspIBaeTcst Jara obpaieHus K uctouHuky) YYYY Mon (abb.) DD]. Pagination (page numbers). Avail-
able from: URL... DOI: (if available)

(@opmam: ATop A. A. Ha3Banue kuuru [Internet]. Mecto usnanusi: U3patenbCTBo; rof, my6aKa-
umu [cited (ykaspiBaeTcst jaTa o6paiieHust K uctouHuky) YYYY Mon (abb.) DD]. CTp. (Konu4ecTBO CTpa-
HULL B KHUTe WY HOMepa cTpanui). Available from: nnrepuer-agpec. DOI: (ecsiut ecTh)

Examples (I[Ipumepst):

Maslow A. G. Motivacija i lichnost’ (mpancium) = Motivation and personality [Internet]. Moscow:
Publishing House Direkt-Media; 2008 [cited 2019 May 20]. 947 p. Available from: https://litra.pro/moti-
vaciya-i-lichnostj/maslou-abraham/read# (In Russ.)

Bainbridge W. S. Technological determinism in construction of an online society. Virtual Sociocultural
Convergence [Internet]. New York: Springer; 2016 [cited 2018 Feb 10]. p. 25-43. Available from: https://doi.
org/10.1007/ 978-3-319-33020-4_2

19. ABTOpCKasi CrIpaBKa Ha PyCCKOM SI3bIKe

Ungpopmauus o6 asmope (agmopax):

@. 1. O. MONMHOCTBIO — yueHble CTelleHb M 3BaHMe, JOKHOCTD, ITOJTHOe Ha3BaHMe OpraHu3aluu,
B KOTOpoii pabotaet aBTop; ORCID, ResearcherID (ecnu ects); ropon, crpaHa. E-mail: ...

20. Bknad coaemopos. (PekoMeHayeTCsl yKa3aTh, e/ aBTOPOB HECKOJIBKO.)

[Topsimok onycanys GakTUECKOTro yYacTys B BBINTOTHEHHO paboTe COaBTOPBI CTAThY ONIPEeISIIOT
CaMOCTOSITETbHO.

21. ABTOpCKas cripaBKa Ha aHIVIMIACKOM SI3bIKe

Information about the author (s): (Uudopmarust 06 aBTope (aBTOpax))

................... (OdopmiisieTcst aHAIOTMYHO PYCCKOMY BapMaHTY.)

22. Contribution of the author (s): (Bkiag coaBTOpOB)

................... (OdopmsisieTcst aHAJIOTMYHO PYCCKOMY BapuaHTy.)

IIpu npebsSIBIEHUY CTATBY aBTOPBI JO/DKHBI IIOATBEPAUTD €€ COOTBETCTBME HIIKeCIeAyIo-
INMM TPeGOBaHMUSIM:

1. CraThst paHee He 6bUIa OITYOIMKOBAHA, & TAKKE He MTPeJiCTaBIeHa i paCCMOTPeHMs U Iy6nmka-
MM B APYTOM KypHaJe.

2. @aiin co craTheil mpencrasiieH B popmare nokymeHTa Microsoft Word.

3. IIpuBeeHbI IOJTHbIE MHTEPHET-apeca JJIsl CChIIOK TaM, Il 3TO HeOOGXOAMMO.

4. OCHOBHO} TeKCT HabpaH C IOJYTOPHBIM MEKCTDOYHBIM MHTEPBalIOM, WIPU(GTOM B pasmepe
14 myHKTOB; 1151 BbI/I€TIEHM1 MCTIO/Ib30BaH KypCKB, a He IoiuepKMUBaHMe (32 MUCK/II0YeHVeM MHTePHeT-a-
IIPeCcoB); BCe WIUTIOCTPAIVM, rpadyKy M TaGIMIbl PACIIONOKEeHbl B COOTBETCTBYIOIIMX MeCTax TEKCTa,
a He B KOHIIe IOKyMeHTa.

5. TeKCT COOTBETCTBYET BCEM OCTaJbHBIM, B TOM uuciie 6ubmorpaduueckum TpeboBaHusIM, Tepe-
yycieHHbIM B [IpaBuiax Jijist aBTOPOB, pa3MellleHHbIX Ha cTpaHuie «O skypHaie».

B cryuae HecoOMIOIEHMS ITePEeYNC/IEHHBIX BbIlIe TPeGOBaHMIt
PyKOIuch OyIeT OTKJIOHEHa peaKuyent
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AUTHOR GUIDELINES

Submitting articles

Authors are requested to submit their manuscripts as a single file using our online submis-
sion system (https://www.edscience.ru/jour).

The email should contain the author’s mobile phone and e-mail address. Receipt will be confirmed
by an automatically generated notification.

The submitted articles should include the following essential components:

— Clear identification of the research purpose and its relevance to current scientific issues;

- Extensive analysis of previous research in the field;

— Detailed presentation of research materials and research findings;

- Research conclusions and implications for further research.

Formatting requirements:

e File format — MS Word (*.rtf);

e Font - Times New Roman;

e Font size - 14 pt;

e Spacing - 1.5 lines;

e Paragraph indention - 1.27 c¢m;

e Margins - 2 cm;

e Alignment - justified;

e Hyphenation mode — automatic;

e Emphasis - italic or bold;

e Text references — in square brackets with a reference number and quoted page number;

e Hyphens - distinguished from dashes;

e Dashes and inverted commas to be used consistently throughout text;

e Type styles and columns are to be avoided;

e No extra line spaces between paragraphs;

e Figures - black and white, without halftones, in graphic vector formats, such as WMF, EMF, CDR
or Al;

e Raster (bitmap) — in TIFF, JPG formats at a minimum resolution of 300 dots per inch (dpi);

e Diagrams from MS Excel and MS Visio programs should be supplied in original file form.

e Formulas are typed using MathType only. Linear formulas are typed on keyboard (not in a math-
ematical editor).

Text Structure

1. UDC (refer to the Universal Decimal Classification http://teacode.com/online/udc/) (Font size
14, bold, left alignhment)

2. Paper title (Font size 14, bold, centre alignment, upper case)
The title should be concise and informative (less than 10 words), clearly conveying the essential
research findings.
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3. Author names (Font size 12, bold, right alignment)

Author names should be presented in the following order: First name, middle name (initial),
surname.

Authors’ names should be separated by commas.

4. Author affiliation (Font size 12, light italic, right alignment)

Author affiliation should be presented in the following order: Institution, city, country. Provide
an e-mail address.

Use a shared affiliation when the authors have the same institution.

Format:

X. X. XXXXXXXX

Krasnoyarsk State Pedagogical University named after V. P. Astafiev, Krasnoyarsk, Russia.
E-mail: XXXXXXXXXXXX

X. X. Xxxxxxxxx!, X. X. Xxxxxx>

Gdansk University of Physical Education and Sport, Gdansk, Poland.

E-mail: 'xXXXXXXXXXXX; ?XXXXXXXXXXXX

5. Abstract. (Font size 12, line spacing - 1, justified alignment). The abstract should be between
350-400 words in length.

The abstract plays the role of an enhanced title, providing essential information about the article
content.

Abstract structure:

e Introduction. (Dedicate at least a few sentences to providing the context or background of the
research paper, to explaining any motivation for conducting that specific research, and to identifying the
significance of the research and how it aims to fill a research gap.)

e Aim(s). (Consider the aims and intentions of the study as well as outline any important questions
or hypotheses.)

e Methodology and research methods. (Use this section to concisely justify and identify your study’s
approaches, methods, design aspects, key variables and any relevant data-analysis procedures.)

e Results. (Present the main findings and results of the research’s key aims, questions and hypoth-
eses, as well as provide some discussion of any additional considerations that were encountered during
the research process.)

e Scientific novelty. (Refer to one or elements that are new in the research, including new meth-
odology or new observation, which leads to a new knowledge discovery in the theory of pedagogy and
education, as well as related scientific industries.)

e Practical significance. (Highlight practical suggestions for application of the research or implica-
tions for future research.)

6. Keywords. (Font size 12, line spacing — 1, justified alignment)

Keywords are one of the most important factors in the discoverability of scientific articles indexed
in bibliographic databases. The paper should contain a list of 5-10 keywords, which reflect the research
problem, achieved results and applied terminology.

7. Acknowledgements. (Font size 12, line spacing — 1, justified alignment)

When acknowledging, thank all those who have helped in carrying out the research (chairs, super-
visors, funding bodies, or other academics, e.g. colleagues or cohort members).

It is a common practice for authors of an academic work to thank the anonymous reviewers at the
journal that is publishing it.
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8. For citation: (Font size 12, line spacing - 1, justified alignment). A bibliographic citation pro-
vides relevant information about the author(s) and publication (author name(s), article title, journal
name, publication year, volume and issue number, page range of the article, and article DOI).

Format:

For citation: Author A. A., Author B. B. Title of article. The Education and Science Journal. 20XX; 24
(1):..—...DOI:

Sections 2-8 (paper title, author names, author affiliation, abstract, keywords, acknowledgements,
bibliographic citation) should be provided in Russian using the same text structure and require-
ments.

9. Body text (Font size — 14 points, line spacing - 1.5, justified alignment)

The paper should be between 25-35 pages, including tables, figures and references. In some ex-
ceptional cases, when the work represents great scientific value, larger manuscripts can be considered.

The manuscript (body text) of the article may be presented in Russian or in English. The ma-
nuscript should be divided into clearly defined sections. Subsections should be given a brief heading.
Manuscripts should be structured according to whether their subject matter is of an empirical or the-
oretical nature. Empirical works must conform to the IMRAD format, whereas those having a theoretical
character may be constructed following the relevant logic of argumentation.

Order of sections in the IMRAD format:

1) Introduction.

2) Literature Review.

3) Methodology, Materials and Methods.

4) Results and Discussion.

5) Conclusion.

1) Introduction (1-2 pages) announces the research problem and its relevance to current theore-
tical and practical issues in the field. It establishes the scope and context of the research by analysing
the most relevant publications on the topic being investigated. The Introduction conventionally leads
the reader from the general background information describing the current research focus in the field
and specific terminology, through identification of a research problem or gap in the existing knowledge
to a statement of the aims and objectives of the paper. It is of importance to highlight the potential out-
comes and implications for further research.

2) Literature Review (1-2 pages) critically surveys scholarly papers and other sources relevant to
the problem being investigated. This section is designed to provide an overview of literature the author
studied while researching the topic and to demonstrate how the work fits within a larger field of study. It
is common practice to overview no less than 20-40 publications, with the majority of them to be retri-
eved from international English-language sources.

3) Methodology, Materials and Methods (1-2 pages) section presents actions taken to study the
research problem and the rationale behind the application of specific procedures, such as observation,
survey, test, experiment, analysis and modelling. This information should be detailed enough for an in-
terested reader to understand the principles that allowed the researcher to select, process and analyse
data pertaining to the phenomenon under study. This section provides the information by which the
overall validity of the work can be judged. Where the study is aimed at developing a particular model,
it should be detailed in this section. The authors’ names should also be integrated into the text, e.g.
Scholtz [1] has argued that ...

4) Results and Discussion (varies in length depending on the amount of information to be presen-
ted) reports the findings of the study and provides their evidence-based interpretation. In this section,
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the working hypotheses underpinning the study are either confirmed or rejected. A comprehensive and
objective description of the research results allows the reader to follow the logic of argumentation that
the author applied when analysing the obtained data. It is important to be concise and avoid presenting
information that is not critical to answering the research question. The research findings are conventi-
onally supported by non-textual elements (tables and figures) in order to further explicate key results.
The most significant results are given critical consideration in the text. It is desirable that the results
presented in the article be compared with those obtained in other studies. Such comparisons can be
helpful in describing the significance of the study in terms of how its findings fill existing gaps in the fi-
eld. This section is considered to be the most important part of the research paper because it reveals the
underlying meaning of the study and formulates a more profound understanding of the research problem
under investigation.

5) Conclusion (2-3 paragraphs) is not a mere summary of research results; rather, it is a synthe-
sis of main points. It highlights key findings by noting their important theoretical and practical impli-
cations. A synthesis of arguments presented in the text should be provided to demonstrate how they
converge to address the research aim stated in the Introduction. Directions for future research should
also be outlined.

10. Data preparation. [llustrations, including figures and tables, are the most effective way to
present results. Illustrations should not duplicate the information described in the text. Information in
figures and tables should be clear that do not require further explanations in the text. Each table or figure
should be displayed with a clear and concise title.

v Additional data or materials can be included as a supplement to a manuscript. Such materials will
be posted on the Education and Science Journal website.

V It is desirable to provide colour images for the electronic edition of the Journal and PDF files and
black and white images for a printed version.

v Note the font size in illustrations after formatting and converting.

11. References (Font size — 12 points, line spacing - 1, justified alignment)

References should be formatted according to the Vancouver bibliographic style (refer to http://gui-
des.lib.monash.edu/citing-referencing/vancouver).

This implies that:

e in-text references are given in square brackets using an Arabic numeral;

e a sequentially numbered reference list providing full details of the corresponding in-text referen-
ce is given at the end of the text.

Please, check if a URL is valid.

Do not duplicate the sources in reference list. Find and remove duplicate references. If the
source is referred to again, the same number is used.

Follow the examples below closely for all layout, punctuation, spacing and capitalisation. These
general rules apply to both print and electronic articles.
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Bibliographic description of a journal article (periodicals)

Format:

Author A. A., Author B. B., Author C. C., Author D. D. Title of article. Title of journal. Date of pub-
lication Year Month (Abbreviate months to their first 3 letters) DD; volume, number (issue number):
pagination (page numbers).

Examples:

Efimova S. A. Academic and professional qualifications of graduates of the system of secondary
vocational education. Obrazovanie i nauka = The Education and Science Journal. 2021; 23 (1): 68-82. (In
Russ.)

Horsburgh M., Ladmin R., Williamson E. Multiprofessional learning: The attitudes of medical, nurs-
ing and pharmacy students to shared learning. Blackwell Science Ltd MEDICAL EDUCATION. 2001; 35 (9):
876-883.

Journal titles are not abbreviated.

Bibliographic description of a journal article (periodicals)
retrieved from the Internet

Format:

Author A. A., Author B. B. Title of article. Title of Journal [Internet]. Date of publication YYYY Mon
(abb.) DD |[cited YYYY Mon (abb.) DD]; volume, number (issue number): pagination (page numbers).
Available from: URL DOI: (if available)

Examples:

Demenchuk P. Yu. Educational cluster as an institutional system for the integration of education.
Integracija obrazovanija = Integration of Education [Internet]. 2013 [cited 2019 Apr 17]; 4. Available from:
http://cyberleninka.ru/article/n/obrazovatelnyy-klaster-kak-institutsionalnaya-sistema-integratsii-ob-
razovaniya (In Russ.)

Moscovici S. Social representations theory: A new theory for media research. Nordicom Re-
view [Internet]. 2011 [cited 2019 Sep 8]; 32 (2): 3-16. Available from: http://yandex.ru/clck/jsre-
dir?bu=47ul3e &from=yandex.ru%3Bsearch%2F%3Bweb%3B%3B &text=&etext=5277.0pQXZvh0d-

Bibliographic description of a conference paper

Format:

Author A. A. Title of paper. In: Title of book. Proceedings of the Title of the Conference; Date of Con-
ference; Place of Conference. Place of publication: Publisher’s name; Year of Publication. Pagination
(page numbers).

Examples:

Markic S., Eilks I. A mixed methods approach to characterize the beliefs on science teaching and le-
arning of freshman science student teachers from different science teaching domains. Ed. by Tagar M. F.
& Cakmakci G. In: Contemporary Science Education Research: Teaching. A Collection of Papers Presented at
ESERA 2009 Conference; 2010; Ankara, Turkey. Ankara, Turkey: Pegem Akademi; 2010. p. 21-28.

Rosov N. H. Mathematics course of secondary school: Today and the day after tomorrow. In: Zadachi
v obuchenii matematike: teoriya, opyt, innovatsii. Materialy Vserossiyskoy nauch.-prakt. konf. = Problems in
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Teaching Mathematics: Theory, Experience, Innovation. Materials of All-Russian Scientific Practical Confe-
rence; Vologda; 2007. Vologda: Publishing House Rus’; 2007. p. 6—-12. (In Russ.)

Bibliographic description of a conference paper
retrieved from the Internet

Format:

Author A. A. Title of paper. In: Title of Conference [Internet]; Date of Conference; Place of Confer-
ence. Place of publication: Publisher’s name; Date of Publication [YYYY Mon (abb.) DD]; pagination
(page numbers). Available from: URL

Examples:

Bespalova N. R. Parents’ attitude to preschool education and upbringing quality. In: Lichnost’,
sem’ja i obshhestvo: voprosy pedagogiki i psihologii: sb. st. po materialam XV mezhdunar. nauch.-prakt. konf.
Ch. II. Novosibirsk: SibAK, 2012 = XV International Conference on Personality, Family and Society: Issues of
Pedagogy and Psychology [Internet]; 2012; Novosibirsk. Novosibirsk: Publishing House SibAK; 2012 [cited
2017 May 17]; 400 p. Available from: http://sibac.info/conf/pedagog/xv/27821 (In Russ.)

Potocnik J. European Technology Platforms: Making the Move to Implementation. In: Conference
on Social Sciences and Humanities — European Parliament. Seminar with Industrial Leaders of European
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