ISSN 0234-0453 (Print)
ISSN 2658-7769 (Online)

NMHdopmMaTuka
M 06pa3oBAHME

Hay4Ho-MeToanyecKnn XxypHar

Informatics
and Education

Scholarly Journal

< <>
o PNk
4 <> §
% N

M - .
&P infojournal.ru <

N2 1/ 2024

Tom (Volume) 39



A =

88N, 21- 27 cenTADpA  torwwe wons
,‘.::g':'.”:‘, MEXYHAPOAHbIA KOHTPECC  forwer ongspos
“*1 (ynepxommbroTepHble gHu B Pocoun 2024

JKekypenu

https://Congress.RussianSCDays.org

HoBblii paciuMpeHHbii GopMaT 06beuHIET HayuHyt KOHDEPEHLMIO, HayuHbIE WKOAbI CynepKoMnbIoTepHOi p
aKafleMuv, CEpYio CMIeLanu3upoBaHHbIX HayuHbiX CEMUHAPOB, 3KCKYPCHY B BEJYLLME CYNepKOMNbIOTEPHbIE
LEHTPbI ¥ MHOXECTBO [pYrux COObITiA, NPoBOAUMBIX HA pasnuuHbix nnoujapkax Mocksbi u Poccn. 4 o

LA

HAYYHBIE WKOTbI CYNEPKOMNbIOTEPHOI AKALLE-

TEMATUKA meponpusTuit KOHTpecca — CynepKoMNbIOTEPHbIE TEXHONOT UK MUIt — aTo cneunanusupoBattble Meponpus-
BO BCEM  MHOroobpasuu: napannenbHble W pacnpefieneHHbie TUA N0 aKTYaNbHbIM HaNpPaBJEHUAM PasBUTUA
BbIYUCIIEHNS, BbICOKONPOU3BOAMTENbHbIE NPOTPaMMHbIE U annapaTHble HayKit W TEXHONOT WiA, OPraHu3yemble i NpoXo-
pelleHus,  MaclTabupyemble  anropuTMbl,  WHAYCTPUANbHbIE faluue noj  pyKoBOACTBOM  U3BECTHbIX
CYNepKoMNbIOTEPHbIE PeLieHns, 6oNblUMe JaHHbIE, MaLUHHOR 0ByYeHHe, POCCHUACKMX CMELUanuCcTOB.

cynepKkoMnbloTepHoe 06pa3oBaHue U MHOroe fpyroe. PaBoume gHu akagemuu: 21.09 - 27.09.2024

AYIUTOPHA — poccuilckue W 3apyBexHbie NpecTaBUTENN HayKy, https://academy.hpc-russia.ru
NPOMbILLABHHOCTH, BU3Heca, 00pa3oBaHusd, rocyfapcTBEHHbIX OpraHoB.

OfIHA HERENA — MHOXECTBO NAPANTENbHbIX COBBITHI!

MECTO

lleTpanbHoe coBbiTUE KOHrpecca — HayuHas

Kondepenuus — Byner npoxoputo B Ulysanosckom  HAYYHAA KOHOEPERLUA — 3to MHoxecTBo napannesnbHo nAYLIMX CeKLui:
kopnyce MocKoBCKOro rocyapcTBeHHOr0 yHUBEp-  BbICTYNNeHns MupoBbix nuaepos HPC-coobuiecTsa, HayyHble U HHAYCTPY-
cuteta umexu M.B.lomoHocosa. aNlbHbIE CEKLMM, NOCTEPHAA CEeKIUs, KOHMEPeHLMS MONOIbIX YUEHbIX.

EUBBUlaHMﬂ,prFHbm CTONbl, XWUBbIE ﬂMCKyCCMM,UﬁMBH OMbITOM W UHHO-

YCNOBUA YHACTHA BaLUAMA.

B Kondeperun  ETEIGRE PaBioune um Kondyepeniyun: 23.09 - 24.09.2024
https://RussianSCDays.org

CTAHBTE YACTbIO «CYNEPKOMMbIOTEPHbIX IEH B POCCHIN!
lloceTuTe KOH(GEPEHLMIO M HaYuHbIE WKOMbI, Y3HailTe 0 paboTe BEAyLULMX POCCHACKMX M MUPOBbIX
CYNepKOMNbIOTEPHbIX LIEHTPOB, OpraHu3yitTe CBOE MeponpuaTHe B pamMkax KoHrpeccal

ﬂpwrnamaem K 0praHu3aluu cCeMuHapoB U MaCTep-KNnaccoB CynepKoMnbrTEPHOr0 KOHIpecca
EEMMHaprMUFyTﬂpUBUﬂMTbCﬂyHHHEHHU Ha pa3inYHbIX NoLlagKax BHDBHEHHXPUCCMW

”pMFﬂBMHEM PUHATL y4acTue B BbicTaBKe!




H ay yHoO-MeT oMW uyuecCcKMU W X Yy p H a n

MHOOPMATUKA N OBPA3SOBAHWE

Tom39Ne 1 depanb 2024

N3OAETCA ISSN (print) 0234-0453
C ABT'YCTA 1986 TOOA ISSN (online) 2658-7769
CopepxaHue

KOHKYPC UH®O0-2023

Ntorn XX Bcepoccniickoro KOHKypca HayyHo-npaktniyeckmx pabot MIHOO-2023 5

TokTtapoBa B. 1., Pe6ko O. B. /IHTerpaLms nckycCTBeHHOro MHTeNNeKTa B paboTy nefarora: MHCTPYMEHTbI
[NA nefarormyeckoro AmnsariHa 1 pas3paboTky o6pa3oBaTenbHbIX NPOAYKTOB 9

BypHﬂl.l.IOB b. A. Co3gaHve mogenu Ha6opa yLIE6HbIX 3afay MHOrosaga4yHoro npakTnyeCcKkoro 3aHATNA

no aucuyunnuHam «MHdopmatuka» n «<MHGopmMaLMOHHbIe TEXHONOTMM B NPOGECCMOHANTIbHON AEATENIBHOCTUY c.uceeeecerscennees 22
NEQATOTMYECKUU ONMbIT

BaceBa E. C. CuTyauroHHOe 06yueHme C ncnonib3oBaHvemM cpefcTts nnatdopmbl «1C:Mpegnpuatres

KaK cnocob npodeccroHanbHOM NoarotToBkM dyayluero cneyuvanucta UT-chepsl 31
Ipywesckaa B. 10. Pa3BurTre BU3yanbHOM KOMNETEHUUN B NPOEKTHOM AeATE/IbHOCTU CTYAEHTOB 42

NEAATOrMYECKMUE USMEPEHUA U TECTDI

3bikoBa T. B., KpitmaHoB A. A., XantypuH E. A., BaitHwTeiiH 10. B., Hockos M. B. Anroputm aHanm3a 1 oueHKun
yuebHbIX N1IaHOB 06pa3oBaTeNlbHbIX MPOrpamMm 52

MHOOPMATU3ALINA OBPA3OBAHUA

Akperov G. I.-o., Grigoriev S. G., Isiklar A., Khramov V. V., Grigorieva M. A. Cognitive modeling of university
management support as a human-machine system 65

AngyHuH [l. A. Mofienb apxuTeKTypbl peKOMeHAaTeNbHOro cepBurca No GopM1POBaHNIO MHANBUAYANbHON

o6pa3OBaTean0|7| TPaeKkTopum Npn CaMOCTOATENTbHOM N3YyYEHUN MaCCOBbIX OTKPbITbIX OHJ'IaIZH-KprOB ................................ 74
3APYBEXHbIN OMNbIT
Bnagumupos U. B., BaH 1., Yxao B., lacanoBa P. P. KoHTeHT-aHanu3 cTpaternin passntua yHnBepcntetos Kntasa
B paMKax NOHATUIN «yHMBepcuTeT 4.0» 1 «<0bpa3oBaTeNibHasA SKoCncTemar 84
CBrpeTenbCcTBO O perncrTpauum W3patenb OO0 «O6pa3zoBaHue 1 HpopmaTuKa» MNopnuncaHo B neyatb 29.02.24.
CpefcTBa MaccoBovi MHdopMaLmn 119261, Poccusa, r. MockBa, JleHUHCKMI np-T, A. 82/2, KOMH. 6 Qopmat 60x90/s. Ycn. neu. n. 12,0.
MW N2 77-7065 ot 10 aHBapa 2001 r. TenedoH: +7 (495) 140-19-86 Tupax 2000 3k3. 3aka3 N2 4966.
E-mail: info@infojournal.ru OtneuvataHo B Tunorpaduu <TAVIEP MPUHT»
Caint nspatenbctsa: https://infojournal.ru/ 142104, Poccus, MockoBckasa 06nactb, r. Mopaonbek,
MouToBbIN agpec: 119270, Poccus, r. Mocksa, a/a 15 yn. CBepanosa, f. 26, Ten.: +7 (495) 212-91-99,

+7 (926) 204-49-31, e-mail: info@book-expert.ru
© «O6pasoBaHune n Undpopmatuka», 2024




—

ISSN (print) 0234-0453
ISSN (online) 2658-7769

KypHan BxoauT B NepeyeHb
POCCUINCKNX peLieH3npyeMbIxX
HayuHbIX nsgannn BAK,

B KOTOPbIX JOMKHbI 6bITb
ony6/1MKoBaHbl OCHOBHbIE
HayuHble pe3ynbTaTbl
Ancceprayuint Ha conckaHue
yuYeHbIX cTeneHemn AoKTopa

1 KaHAnAaTa HayK

KoHTaKTbI

[MaBHbIV peaakTop
grigorsg@infojournal.ru
Pepakuua
readinfo@infojournal.ru
OTaen pacnpocTpaHeHns
info@infojournal.ru
TenedoH

+7 (495) 140-19-86
MouToBbIV agpec
119270, Poccus, r. Mocksa,
a/a15

Cant xXypHana
https://info.infojournal.ru

OBbEAUHEHHAA
PEAAKLINA UHOO

TnaBHbI pefaKTop XKypHana
«MHpopmaTuKa n o6pasoBaHne»
TPUTOPbLEB Cepreii [eoprmesny
TnaBHbI pegaKTop XKypHana
«MHndpopmaTtnka B IKone»
BOCOBA Jioamuna JleoHMaoBHa
[OupeKTop nsparenbcrBa
PbIBAKOB JaHuun Cepreesuny
HayuHbin pegakTop

LEPTAYEBA Jlapuica MuxannoBHa
Bepywuii pepaktop

KWPUYEHKO MpurHa bopucosHa
PepgakTop oTpaena

CUPOTKWH Huknta CepreeBny
KoppekTtop

LLIAPATKOBA Jliogmnna MuxannoBHa
BepcTtka

OEAOTOB AmuTpunin Buktoposuy
AunsanH

TNMABHULKWIA Esrenuin Hukonaesuny
OTpen pacnpocTpaHeHunsA

1 peKknambli

KY3HELIOBA EneHa AnekcaHppoBHa

HAYYHO-METOAUYECKUM KYPHAN
«AHOOPMATUKA N OBPA3OBAHUE»

YYPEOUTENN:

POCCUMCKAA AKALIEMUA OBPA30OBAHNA

W3OATENbCTBO
«OBPA30OBAHUE I NHOOPMATNKA»

IMABHbIVA PELAKTOP

FTPUTOPbEB Ceprein leoprueBsuy

un.-kopp. PAO, fokTop Tex. Hayk, npodeccop, VHCTUTYT undposoro obpasoBaHna MoCKOBCKOrO ropoacKkoro
nefjarormyeckoro yHuBepcuTeTa, npodeccop AenaptameHTa MHPOPMATUKN, yNpaBaeHNA 1 TeXHOOMi
(Mockga, Poccusn)

PEAAKUUOHHAA KOJUIETMA

BACWUJIbEB Bnagumup Hukonaesuu
un.-kopp. PAH, un.-kopp. PAO, poKTop Tex. Hayk, npodeccop, HaunoHanbHbIN UCCiefoBaTeNbCknin yHUBEPCUTET
NTMO, pekTop (CaHkT-MeTepbypr, Poccus)

FEVH AnekcaHap leoprunesuy

[OKTOp neA. HayK, KaHa. ¢pu3.-MaT. HayK, npodeccop, MHCTUTYT eCTeCTBEHHbIX HayK N MaTemMaTVki Ypanbckoro
denepanbHoro yHuBepcuteTa uMeHn nepeoro MpesugeHta Poccum b. H. EnbuyHa, npodeccop kadenpbl
anrebpbl 1 PpyHaameHTanbHon nHGopmaTukn (EkatepuHbypr, Poccus)

FTPUHLWUKYH Bagum BanepbeBuy
akagemuk PAO, fokTop nep. Hayk, npodeccop, VIHCTUTYT undposoro obpasoBaHnAa MOCKOBCKOrO ropofCcKoro
nefjarorMyeckoro yHuBepcuTeTa, Npodeccop AenaptameHTa MHpopmaTusaLmm obpasosaHua (Mocksa, Poccusa)

LOBPOBOJIbCKUW Hukonaii Muxaiinosuy

[IOKTOp $r3.-MaT. HayK, Npodeccop, pakynbTeT MaTeMaTUKK, GU3NKN U NHPOPMaTUKK TynbCKoro rocyaap-
CTBEHHOTO Nefarormyeckoro yHmeepcuteta um. J1. H. Tonctoro, 3aB. Kadenpoii anrebpbl, MaTeMaTMYeCcKoro
aHanusa n reometpum (Tyna, Poccums)

JIANTEB Bnapumup BaneHTHOBMY
akagemuk PAO, foKTOp Mnef. HayK, KaHA. dus.-MaT. Hayk, npodeccop, Poccuinckuii rocyfapcTBeHHbIV neparo-
rmyeckuin ynusepcutet um. A. W. fepueHa, nepsbiit npopektop (CaHkT-MeTepbypr, Poccua)

HOBUKOB AmuTtpuin AnekcaHgpoBuY
un.-kopp. PAH, nokTop Tex. Hayk, npodeccop, VHCTUTYT npobnem ynpasneHns PAH, aupektop (MockBa, Poccus)

POANOHOB Muxann AnekceeBuy

[IOKTOp nep. Hayk, npodeccop, Meparornyecknini MHCTUTYT UM. B. . BennHckoro MeH3eHcKoro rocyAapcTBeHHOro
yHUBepcuTeTa, 3aB. Kadpeapoi «MHPopmaTiKa 1 MeToguKa obydyeHna nHpopmaTke U MaTemaTrke»

(Mew3a, Poccua)

CEMEHOB Anekcen JibBoBu4

akapemuk PAH, akagemuk PAO, foktop ¢us.-mat. Hayk, npodeccop, VIHCTUTYT KnbepHeTVKN 1 obpa3oBaTenbHOM
nHpopmatrku um. A. /. Bepra ®efepanbHoro nccnefoBatenbckoro LeHTpa «MHpopmatuka v ynpasnexme» PAH,
avpekTtop (MockBa, Poccus)

CMOJIAHWHOBA Onbra leoprueBHa

akapgemuk PAO, foKTop nep. Hayk, npodeccop, VIHCTUTYT negaroruku, ncuxonorun u coumonorun Cnémpckoro
depepanbHoro yHuBepcuTeTa, 3aB. Kadeapon NHPOPMALMOHHbBIX TEXHONOTUI 0OYYEHNA 1 HENPEPbIBHOIO
obpasoBaHus (KpacHospck, Poccus)

YBAPOB Anekcangp lOpbeBuny

[OKTOp nef. Hayk, npodeccop, NHCTUTYT KnbepHeTMKN 1 obpa3soBaTenibHol nHdopmatrku um. A. U. bepra
DepiepanbHOro nccnefoBaTeNnbckoro LeHTpa «MHpopmaTuka n ynpasneHve» PAH, Befywmin HayuHbln
cotpyaHuK (Mocksa, Poccus)

XEHHEP EBrenunin Kapnosuy

un.-kopp. PAO, flokTOp ¢13.-MaT. HayK, Npodeccop, MexaHNKo-maTemaTnyecknin dpakynbtet MNepmckoro
roCyAapCTBEHHOIO HaLMOHANIbHOMO UCCIIEA0BATENbCKOTO YHUBEPCUTETa, Npodeccop Kadenpb!
MHdOpMaLMOoHHbIX TexHonorui (Mepmb, Poccun)

LUAKUPOBA Jlunuana PajpukoBHa

LOKTOp nef. Hayk, npodeccop, MHCTUTYT maTeMaTKn U mexaHvkin um. H. U, JlobaueBckoro KaszaHckoro
(MpuBoMKCKOro) defepanbHOro yHUBepCHTETa, 3aB. Kadefpor Teopumn 1 TEXHONOMI NpenoaaBaHna
MaTeMaTuKu 1 nHdopmatnkn (KasaHb, Poccus)

BOHK KépTuc Ixei

Ph.D., Meparornyeckas wkona MHgnaHckoro yHnBepcuteta B baymuHrToHe, npopeccop (Bnymunrton, CLUA)
OATEHE BaneHTHa AHTaHOBHa

[IOKTOp HayK, npodeccop, VHCTUTYT HayK O AaHHbIX 1 LudpPOBbIX TEXHONOMMI BunbHIOCCKOrO yHUBEpCUTETa,
pyKoBoauTenb rpynnbl o6pa3oBaTenbHbIx crcTemM (BunbHioc, JIntea)

JIEBUH Unba

Ph.D., Meparornyeckuin konnepx Tenb-ABMBCKOro yHusepcuteta, npodeccop (Tenb-Asms, M3paunb)

MPAKALLA Ox. C.
Ph.D., lkona obpa3oBaHma XpuUCTUAHCKOIO YHUBEPCUTETa, accUcTeHT (BaHranop, NHans)

CEPTEEB flpocnas mutpueBuy

OKTOp $u3.-maT. Hayk, npodeccop, YHnBepcuteT Kanabpuu, npodeccop (KoseHua, Vitanmsa); Huxeroponckui
rocyfapcTBeHHbIl yHUBepcuTeT um. H. W. JlobaueBckoro, npodeccop (HuxkHuin Hosropog, Poccus)
CTOAHOB Cranumup Hepgankos

Ph.D., MnosanBcknin yHnBepcuTeT «Mancuin Xunenpapckuity, npodeccop pakynbreta maTemMaTviku

n nHdopmatuku (Mnosgus, bonrapus)

®OMMUH Cepreit AHaTOnbeBMNY

Ph.D., YHunBepcuTeT wrata KanndopHusa B Yuko, npodpeccop (Yuko, CLLUA)

OOPKOLL BAPYX AnoHa
Ph.D., Megarornyecknii konnegx um. JIEBUHCKY, CT. npenogasaTens (Tenb-Asus, M3paunb)



Scholarly journal

INFORMATICS AND EDUCATION
Volume 39 No 1 February 2024

PUBLISHED ISSN (print) 0234-0453
SINCE AUGUST 1986 ISSN (online) 2658-7769

Table of Contents

INFO-2023 CONTEST

The results of the 20th All-Russian contest of scientific and practical works INFO-2023 5

V. l. Toktarova, O. V. Rebko. Integrating artificial intelligence into the work of an educator: Tools for instructional
design and development of educational products 9

B. A. Burnyashov. Creating a model of a training task set for a multitask practical training in the courses "Informatics"
and "Information technologies in professional activity" 22

PEDAGOGICAL EXPERIENCE

E. S. Vaseva. Case-based learning using the 1C:Enterprise platform tools as a method for professional training
of future IT specialist 31

V. Yu. Grushevskaya. Developing the visual competency in the students' project activity 42

PEDAGOGICAL MEASUREMENTS AND TESTS

T.V. Zykova, A. A. Kytmanoy, E. A. Khalturin, Yu. V. Vaynshteyn, M. V. Noskov. The algorithm for analysis
and evaluation of educational programs curricula 52

INFORMATIZATION OF EDUCATION

G. l.-o. Akperov, S. G. Grigoriev, A. Isiklar, V. V. Khramov, M. A. Grigorieva. Cognitive modeling of university

management support as a human-machine system 65
D. A. Aldunin. A model of recommendation service architecture for the formation of an individual educational
trajectory for self-paced massive open online courses studying 74
FOREIGN EXPERIENCE
I. V. Vladimirov, P. Wang, W. Zhao, R. R. Gasanova. Content analysis of university development strategies in China
within the framework of the concepts of "University 4.0" and "educational ecosystem" 84
Certificate of Registration Publisher: LLC "Education and Informatics" Signed for printing: 29.02.24.
of Mass Media Pl No 77-7065 119261, Russia, Moscow, Leninsky prospect, 82/2, room 6 Format 60x90/s. Cond. printed sheets 12,0.
dated January 10, 2001 Phone: +7 (495) 140-19-86 Circulation 2000 copies. Order No 4966.
E-mail: info@infojournal.ru Printed at the printing office of "LIDER PRINT"
Publisher's website: https://infojournal.ru/ 142104, Russia, Moscow region, Podolsk,
Postal address: 119270, Russia, Moscow, PO Box 15 st. Sverdlova, 26, tel.: +7 (495) 212-91-99,

+7 (926) 204-49-31, e-mail: info@book-expert.ru
© Education and Informatics, 2024




4

ISSN (print) 0234-0453
ISSN (online) 2658-7769

The journal is included in the
List of Russian peer-reviewed
scientific publications of the
Higher Attestation Commission,
in which the main scientific
results of dissertations

should be published for the
degrees of Doctor of Sciences
and Candidate of Sciences

Contacts
Editor-in-chief
grigorsg@infojournal.ru

Editorial team
readinfo@infojournal.ru
Distribution

and Advertising Department
info@infojournal.ru
Phone

+7 (495) 140-19-86
Postal address

119270, Russia, Moscow,
PO Box 15

Journal website
https://info.infojournal.ru

EDITORIAL TEAM
Editor-in-Chief of the

"Informatics and Education" journal

Sergey G. GRIGORIEV
Editor-in-Chief of the
"Informatics in School" journal
Lyudmila L. BOSOVA

Director of Publishing House
Daniil S. RYBAKOV

Science Editor

Larisa M. DERGACHEVA
Senior Editor

Irina B. KIRICHENKO

Editor

Nikita S. SIROTKIN
Proofreader

Lyudmila M. SHARAPKOVA
Layout

Dmitry V. FEDOTOV

Design

Eugene N. GLAVNICKY
Distribution and Advertising
Department

Elena A. KUZNETSOVA

e

SCHOLARLY JOURNAL
"INFORMATICS AND EDUCATION"

FOUNDERS:

RUSSIAN ACADEMY OF EDUCATION

PUBLISHING HOUSE
"EDUCATION AND INFORMATICS"

EDITOR-IN-CHIEF

Sergey G. GRIGORIEV
Corresponding Member of RAE, Dr. Sci. (Eng.), Professor, Professor at the Department of IT, Management
and Technology, Institute of Digital Education, Moscow City University (Moscow, Russia)

EDITORIAL BOARD

Vladimir N. VASILIEV
Corresponding Member of RAS, Corresponding Member of RAE, Dr. Sci. (Eng.), Professor, Rector of ITMO
University (St. Petersburg, Russia)

Alexander G. GEIN

Dr. Sci. (Edu.), Cand. Sci. (Phys.-Math.), Professor, Professor at the Department of Algebra and Fundamental
Informatics, Institute of Natural Sciences and Mathematics, Ural Federal University named after the First
President of Russia B. N. Yeltsin (Ekaterinburg, Russia)

Vadim V. GRINSHKUN
Academician of RAE, Dr. Sci. (Edu.), Professor, Professor at the Department of Education Informatization,
Institute of Digital Education, Moscow City University (Moscow, Russia)

Nikolai M. DOBROVOLSKII

Dr. Sci. (Phys.-Math.), Professor, Head of the Department of Algebra, Mathematical Analysis and Geometry,
Faculty of Mathematics, Physics and Information Technologies, Tula State Lev Tolstoy Pedagogical University
(Tula, Russia)

Vladimir V. LAPTEV
Academician of RAE, Dr. Sci. (Edu.), Cand. Sci. (Phys.-Math.), Professor, First Vice Rector of the Herzen State
Pedagogical University of Russia (St. Petersburg, Russia)

Dmitry A. NOVIKOV
Corresponding Member of RAS, Dr. Sci. (Eng.), Professor, Director of the Institute of Control Sciences of RAS
(Moscow, Russia)

Mikhail A. RODIONOV
Dr. Sci. (Edu.), Professor, Head of the Department "Informatics and Methods of Teaching Informatics
and Mathematics', V. G. Belinsky Institute of Teacher Education, Penza State University (Penza, Russia)

Alexei L. SEMENOV

Academician of RAS, Academician of RAE, Dr. Sci. (Phys.-Math.), Professor, Director of Axel Berg Institute

of Cybernetics and Educational Computing of the Federal Research Center "Computer Science and Control"
of RAS (Moscow, Russia)

Olga G. SMOLYANINOVA

Academician of RAE, Dr. Sci. (Edu.), Professor, Head of the Department of Information Technologies
in Education and Lifelong Learning, Institute of Education Science, Psychology and Sociology,
Siberian Federal University (Krasnoyarsk, Russia)

Alexander Yu. UVAROV
Dr. Sci. (Edu.), Professor, Leading Researcher, Axel Berg Institute of Cybernetics and Educational Computing
of the Federal Research Center "Computer Science and Control" of RAS (Moscow, Russia)

Evgeniy K. KHENNER
Corresponding Member of RAE, Dr. Sci. (Phys.-Math.), Professor, Professor at the Department of Information
Technologies, Faculty of Mechanics and Mathematics, Perm State National Research University (Perm, Russia)

Liliana R. SHAKIROVA

Dr. Sci. (Edu.), Professor, Head of the Department of Theories and Technologies of Mathematics and Information
Technology Teaching, N. I. Lobachevsky Institute of Mathematics and Mechanics, Kazan (Volga region) Federal
University (Kazan, Russia)

Curtis Jay BONK
Ph.D., Professor at the School of Education of Indiana University in Bloomington (Bloomington, USA)

Valentina DAGIENE
Dr. (HP), Professor, Head of the Education Systems Group, Institute of Data Sciences and Digital Technologies,
Vilnius University (Vilnius, Lithuania)

llya LEVIN
Ph.D., Professor at the Department of Mathematics, Science and Technology Education, School of Education,
Tel Aviv University (Tel Aviv, Israel)

G. S. PRAKASHA
Ph.D., Assistant Professor, School of Education, Christ University (Bangalore, India)

Yaroslav D. SERGEYEV
Ph.D., D.Sc., D.H.C,, Distinguished Professor, Professor, University of Calabria (Cosenza, Italy); Professor,
Lobachevsky State University (Nizhny Novgorod, Russia)

Stanimir N. STOYANOV
Ph.D., Professor at the Faculty of Mathematics and Informatics, University of Plovdiv "Paisii Hilendarski"
(Plovdiv, Bulgaria)

Sergei A. FOMIN
Ph.D., Professor, California State University in Chico (Chico, USA)

Alona FORKOSH BARUCH
Ph.D., Senior Teacher, Pedagogical College Levinsky (Tel Aviv, Israel)



KOHKYPC MH®0-2023 / INFO-2023 CONTEST

ISSN 0234-0453 - INFORMATICS AND EDUCATION - 2024 - Volume 39 No 1

UTOIN XX BCEPOCCUNCKOIO KOHKYPCA
HAYYHO-MNMPAKTUYECKUX PABOT NHDO-2023

YBaskaemblie KoJIeru!

B oxTabpe 2023 roga usgarensetBo «O6pasoBanue u MubopMaTrKa» 00bABUI0 KOHKYPC HAYYHO-TIPAKTUUECKUX
paboT Mo MeToANKe 00yUueHUs nHPopMaTUuKe 1 nHpopMmaTusanuu oopasosanusa MHDO-2023.

Br1y10 oprann3oBaHO JKIOPU KOHKYPCa, B KOTOPOe BOIILIU ITpefcTaBuTe n Poccuiickoii akageMuu o0pa3oBaHmsd,
BeAyII1ie METOAUCTHI, UWIEHbBI peJaKIIMOHHBIX KOJJIeTUH KypHaIoB « MHpopMaTuKa 1 oopasoBanme» u « Madopma-
THKAa B IIIKOJIE» , COTPYAHUKY 00 bequHeHHO pegakiuu THDO.

B KoHKypce IpuHAJU yyacTre KaK padOTHUKU 00pasoBaHUs — YUUTEJNA, IpemoJaBaTe I By30B, PA0OTHUKU
YUPEeKIeHUN TOIITKOJBHOT0 00pa30Batus, ITearoT CUCTEMBI JOIIOJHUTEILHOTO 00pa30BaHnd, METOAUCTEI, — TaK
¥ CTYIEHTHI IeJBY30B 13 Pa3HbIX PernoHoB Poccuiickoit @emepaiiuu, a TakKe U3 CTPAH OJUIKHETO 3apy0erKba.

IIpencraBiasem gaypeatoB (1-e MecTo) U AUILIIOMAHTOB (2-e MecTo) KOHKypca HH®DO-2023.

Bce mobeguresiu npeacraBiieHbI B aJi(paBUTHOM IOPSAIKE.

Jlaypeatbl KOHKYpca (1-e mecTo)

Beaoyc Crernana OseroeHa,

3amecmumenv Oupexkmopa no YBP, yuumenvb UHGOpMAMUKLU,

Tebuccrkas cpeduas wkoaa umenu 75-asemus Hosocubupckoil obracmu,

c. Tebucckoe, Yanosckuil paiion, Hoeocubupcras obaracmo, Poccus

Kyrora Bepa HukosaesHa,

Mmemoducm no uHGopmamu3ayuu, yuumeasb QU3UKU U UHPOPMAMUKU,

cpednsasn obuieobpasosamenvras uikona Ne 3,

2. Yepenanoso, Yepenanosckuii paiton, Hogocubupcras ooracmuv, Poccus

Kopoaes FOpuit Bnanumuposuu,

yuumeav uH@opmamuru, OpdviHckas cpednsas obuweobpasosamenbHas wkoaa Ne 2,

p. n. Opdviuckoe, Opdvinckuil paiton, Hosocubupckas obiacmo, Poccus

Pudiunr Anexcanap AleKkcaHAPOBUY,

yuumenv Qu3UKU, MamMemamuKu, UHQOPMAMUKY, ACMPOHOMUU, YepHoBcKas cpedHnas WKoaA,
c. Yepnoska, Kouxosckuil paiton, Hosocubupckas obracmo, Poccus

Yepuosa Oasra HuxkomnaesHa,

yuumeJsb mamemamuKru u uHpopmamuru, Yucmoosepras cpeduas obujeobpasosamenvinas wkoana Ne 2,
p- n. Yucmooszeproe, YucmoosepHuiil paiion, Hogocubupckas obaracmo, Poccus

IIlyxknna Upuna AuapeeBHa,

cmapwuili npenodasamensv Kapeopvl Mamemamurku U UHQOPMAMUKL,

Hogocubupckuii uncmumym nosbluleHUs K8AAUDPUKALUU U nepenodzomosKu pabomHUK08 00pA306AHUS;
yyumeawv uH@opmamuru, Hogocubupckas kraccuieckas eumtHasus Ne 17,

2. Hosocubupck, Poccus

Pe6xo Oasra BacuabeBHa,

acnupanm xagedpuvl memodonozuu U YynpasieHus 06pa3o6amenbHblMU CUCTeMAMU, NCUX0N020-nedazo2uiecKuil
parxyavmem, Iledazozuueckuii uncmumym, Mapuilckuil zocydapcmeen ulil yHugepcumem,

2. Howrap-Ona, Pecny6auxa Mapuii a, Poccus

ToxkrapoBa Bepa UBanoBHa,

npogeccop Kagedpv. NPUKAAOHOU MAMeMAMUKU U UHDOPMAMUKU, PUIUKO-MameMamuiecKuil paxKyavmem,
Hucmumym yu@posovtx mexnoaozuil, Mapuiickuil zocydapcmeenHbyLil yHUu8epcumem,

2. Howrap-Oana, Pecny6auxa Mapuii Oa, Poccus
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AunnomaHTbl KOHKypca (2-e mecTo)

Bapakuna Tarpana BsaueciaaBoBHa,

3amecmumednv Oekarna no YBP, doyenm kagedpvl npedmemubLx mexHoL02Ull HALALbHOZ0

U 0OULKONbHO20 06PA308AHUA, PAKYIbMmem HALALbHO020, 00ULKOAbHO20 U CNeUUalbH020 00PA308AHUS,
Omcruil zocydapcmaeeHHbLil nedazozuieckuil yHugepcumem, 2. Omck, Poccus

Boumapesa Kapuna /ImurpueBHa,

cmydenmka 5-20 Kypca, Qaxyivmem HALAIbHO20 00pa3osanus, Hncmumym 0emcmaea,
Mocrkosckuil nedazozuyeckuil zocydapcmeenHbuLil ypueepcumem, 2. Mockea, Poccus
HNcaesa Mapuna AHgpeeBHa,

cmydenmrka 5-20 Kypca, Qaxyivmem HALAIbHO20 00pa3oeanus, Hncmumym Oemcmaea,
Mocrkoseckuil nedazozuyeckuil zocydapcmeenHbuLil ypueepcumem, 2. Mockea, Poccus

Bypusamor Bopuc AnaToxbeBud,

douenm Kagedpovl COUUALbHO-2YMAHUMAPHBLX U eCMeCMEEHHO-HAYYHbLX OUCYUUNIUH,
Cesepo-Kaskasckuil puauaa Poccuiickozo zocydapcmeenHoz0 yHugepcumema npagocyous,
2. Kpacnodap, Poccus

I'pomoBa Ceersiana ®dayToBHa,

Odoyenm Kagedpol 8viculell MAMeMAMUKU U URGOPMAMUKU, COYUALbHO-nedazozuiecKuil parKyivmem,
Cypeymcruil zocydapcmeenHblil nedazozuiecKuil yrugepcument,

2. Cypeym, Xanumut-Mancuiickuil aemonomHuuLit okpyz — FOzpa, Tromencrkasa obracme, Poccusa
Kyrkymkuna Exarepuna ®exoposHa,

cmydenmra Hanpagienus nodzomosxku 44.03.05 ITedazozuueckoe obpasosanue (¢ 08Yyms npoPuiimu
nodzomosxu — Mamemamura u Hrgopmamuka ), kagedpa vicuieil mamemamurku U UHPOPMAMUKU,
coyuanvHo-nedazozuieckuil parxyarvmem, Cypeymcruil zocydapcmeennbulil nedazozuiecKuil ynueepcumem,
2. Cypeym, Xanumut-Mancuiickuil aemonomHuuLit okpyz — FOzpa, Tromencrkasa obracmo, Poccusa

Jlo6aHoB Alekceit AlleKCaHAPOBUY,

yuumenv uH@opmamuru, oupexkmop 4OV «Illlkona «Taypac», Cankm-Ilemepbype, Poccus
Jlo6anoBa Tarpana IOpseBHa,

yuumenv uH@popmamuru, Anzapcruil auyeii Ne 1, e. Anzapck, Upkymckas obanacmyv, Poccus

Bce nipeacraBiienHbie Boilne Jgaypearts! (1-e MecTo) m gunyioMaHTHI (2-e MecTo) KOHKypca UH®DO-2023 6yayT
HarpakJeHbl TUIJIOMaMM COOTBETCTBYIOIIEro JOCTOMHCTBA OT uafaresbcTBa «ObOpaszoBanme u MHdpopmMaTukKar.
HNx paboTel OyayT onyOJMKOBaHLI B JKypHaiax «MHpopMaTuka u obpazoBanue» u «MHbopMaTnKa B IIKOJIE»
(B COOTBETCTBUU C PEKOMEHIAIINAMHU YIEHOB *KIOPU KOHKYPCAa B 3aBUCUMOCTH OT TEMAaTUKH U COAEPIKAHUA PAOOTHI).

B kauectBe npusa mobeaurenu KouKypca MH®PO-2023 monyuaT mognucky B medaTHoM Buze Ha 2024 rox Ha 3Ky p-
Hasbl « AHGopMaTuKa 1 obpasoBaHue» u « MHGopMaTUKa B IITKOJIE» .

YBaxaemsbie koJsuiern! O6pamjaem Bame BHUMaHue, 4To ¢ 2022 roma 3JI1eKTPOHHbIE BEPCHH KYPHAJIOB
«Audopmatura u oopasoBanue» u «MHpoOpMATHKA B IIKOJEe» Pa3MelIaIOTCS Ha caiiTe N3IaTeJIbCTBA B pesKnMe
oTKpBITOrO Hocryna (Open Access), M09TOMY 9JIEKTPOHHAA IOJMHUCKA MO0eauTeaM He odopmiserca (KakK 3TO
OBLIO B MPEeABIAYIIUX KOHKYpPCaXx).

Tak:ke 1Mo pe3yJbTaTraM KOHKYPCa OTMEYeHbI SKIOPU ¥ PEKOMEH/I0BaHbI K IyOJNKAI[UU B JKypHajgax « UHpoOp-
MaTHKa U o0pa3oBaHue» u «MHpopMaTuKa B IIKO0JIe» PA0OTHI CJIEIYIOIUX ABTOPOB:

Barpmuna I'yzeas CaiidynnosHa,

doyenm KagedpovlL mexHONL02UlL KOMNOZUYUOHHBLX MAMEPUALOS,

Huemumym mexHonozuil u mamepuanos, Ypumckuii ypueepcumem HAYKU U MEXHOL02ULL,
2. Yga, Pecnyoarurxa Bawkopmocman, Poccus

Baunos Avmurpuit Muxaitiosuu,

memoducm, [[enmp HenpepbL8H020 NOBbLULEHUA NPOPECCUOHALLHOZ0 MaAcCMmepcmaa nedazozuiecKux pabomHuKos,
Hnemumym paseumus o6pasosanus, 2. Hoceseck, Yomypmcerasn Pecnybauxa;

3amecmumeJib OupeKmopa no UH@GOPMAYUOHHOL 6e30NACHOCU, YLUMelb QUIUKU U UHGOPMAMUKU,

cpednsasn obueobpazosamenvras utkoaa Ne 50, 2. Hacesck, Yomypmcras Pecnyboarura, Poccus
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Boponuna Enena IOmaranoBHa,

yuumenwv ungopmamuru, Konvyosckas wrkoaa Ne 5 ¢ yeaybienHulM U3yieHUeM AH2AUILCKO20 A3bLKA,

p. n. Koavyoso, Hosocubupckas obracmsv, Poccus

Kaumosa Hatanbs AHaToIbeBHA,

yuumenv ungopmamuru, CmanyuonHo-Oawunckas cpedusas oou,eobpa3osamenvHas ULKOLA,

p. n. Cmanyuonno-Oswunckuil, Mowkosckuil paiion, Hosocubupcrkas obracmsw, Poccus

Ilysankora Kpuctuna BukropoBHa,

yyumeav UHGOpMAMUKU, cpedHas 00ueobpasosamenvhas ukoaa Ne 10,

2. Tamapck, Hogocubupckas obaacmo, Poccus

Poenko Mapuna AnexcaHIpoBHA,

yuumeJsb mamemamuKru u uHpopmamuru, eumnasus Ne 1 umenu I'epos Cosemcrozo Cowsa B. H. Tumonosa,
2. Kapacyx, Kapacykxckuil paiion, Hosocubupckas obiacms, Poccus

CraposoiiTtoBa Onbra AsnexceeBHa,

3amecmumens Oupexkmopa, yiumeasv uHgopmamuru, Kpacnozpueencras cpednsas obujeobpasosamenvHas ULKOLA,
c. Kpacnas I'pusa, JJlosonenckuil paiion, Hosocubupckas obracmsw, Poccus

IIlyxknna Upuna AHapeeBHa,

cmapwiuil npenodagamensv Kageopvl mamemamuKu U UHGOPMAMUKU,

Hoeocubupckuil uHcmumym noévluleHusa K8ALUPUKAYUU U nepenodzomo8KU pabomHUK08 00pa308aAHUL;
yuumenwv ungopmamuru, Hosocubupckas kaaccuieckas eumnadus Ne 17,

2. Hosocubupck, Poccus

Brikosa Upuna AnsGepToBHa,

cmapwuili npenodasamensd Kagpeopvl meopuu u MemoOuKu 00yieHus UHpopmamuKre, Pu3uKo-mamemamuiecKuil
parxyarvmem, Apocaasckuil zocydapcmeennulil nedazozuveckuil ynusepcumem um. K. J]. Yuiuncrkozo,
Apocaasav, Poccus;

yyumeav uHGOpMamuKu, cpednsas ukora Ne 26, 2. Apocaasns, Poccus

Mopo3zos Makcum JleoHnmoBuy,

Mmazucmpanm Ka@edpvl meopuu u memoouku 00yueHus uHpopmamuke, uauKo-mnamemamuiecKuil paxyaiovmem,
Apocaasckuil cocydapcmaennslii nedazozuuweckuii ypugsepcumem um. K. JI. Ywunckoeo,

2. Apocaasnv, Poccusa

Brrukosa [lapea IMuTpueBHa,

douyenm Kapeopol 6bIYUCIUMENbHOU MAMEMAMUKY U UHDOPMAUUOHHLLX MEXHOL02UL,
Qusuro-mamemamuieckuil paxyavmem, I'ocydapcmeennulil yHugepcumem npoceeu,eHus,

2. Muumuwu, Mockosckas obaracmou, Poccus

Ilpomanen Anuna BacuabeBHa,

cmydenmra Hanpasaenus nodzomosku 44.03.05 I1edazozuueckoe obpasosarue (¢ 08Yyms npopuasmu
nodzomosxu — Mamemamukxa u Hugopmamura ), pusuko-namemamuiecKuil paxyivmem,
TocydapcmeenHbLil yHUuBepcumem npocgeuw,eHus, 2. Moemuwu, Mockosckas obiacmo, Poccus

Bapuasckuii Anexcanap Hukomnaesuu,

doyenm OenapmameHma KOMNblomepHol unxicenepuu, Mockosckuil uncmumym sAeKmpPoOHUKU U MAMeMaAmUuKy
um. A. H. Tuxonosa, HayuonanvHbolii uccaedosamenvckuil yrusepcumem «Buvicuwas wkonia sKOHOMUKU»,

2. Mockea, Poccus

T'epacumoBa Hpuna BaragumuposHa,

doyenm KagedpoL xXumuu u memoduKu npenodasanus Xumul, QaKyibmem ecmecmeeHHo-HAYLH020 00PA306AHUSA,
Omcruil zocydapcmaeennslil nedazozuieckuili ynugepcumem, 2. Omck, Poccus

Kypranosa Haranpa AnexkcaHIpoBHA,

doyenm Kagedpvl npUKAAOHOU UHGOPMAMUKU U MAMEMAMUKU, QAKYAbMen MAmemMamuKi, URPOPpMAmUKU,
dusuru u mexunoaozuu, Omcruil zocyoapcmeenrnulii nedazozuieckuilt ynueepcumem, 2. Omck, Poccus

JAposxosa Baraguciasa EBrenreBHa,

cmydenmka Hanpasienus nodzomosku 44.03.05 ITedazozuueckoe obpasosanue (¢ 08Yymsa npoPuiimu
nodzomosku — Mamemamura u Hugopmamura ), pusurko-namemamuveckuil paxyaivmem, Apocrasckuil
zocydapcmaeennulii nedazozuueckuii ypusepcumem um. K. I]. Yuwunckozo, 2. Apocaasav, Poccus

Oseposa /lapsa MakcumoBHa,

cmydenmra Hanpasienus nodzomosku 44.03.05 I1edazozuueckoe obpasosanue (¢ 08Yymsa npoPuiimu
nodzomosku — Mamemamura u Hugopmamukra ), pusurko-namemamuyeckuil paxyaivmem, Apocrasckuil
2ocydapcmeennulil nedazozuieckuil ypusepcumem um. K. JT. Ywunckozo,

2. Apocaasav, Poccus

IlnacynoBa Y apsana BajgepreBHa,

doyenm kagedpvL meopuu u MemoduKu 00yLeHus uHpopmamuke, puaurKo-namemamuyeckuil paxyivmem,
Apocaasckuil zocydapcmaentulii nedazozuieckuil ypusepcumem um. K. J[. Ywunckozo,

2. Apocaasav, Poccus
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Eropos Koncrantun Bopucosuuy,

pexmop, ITepmcruil zocydapcmeennslil zymaHumapHo-nedazozuieckuil ynusepcumem, 2. Ilepmo, Poccus
3axaposa Bepa AnartoibeBHa,

doyenm KagedpvL meopuu U MexHoN02UU 00YUeHUs U BOCNUMAHUS MAAOWUX ULKOAbHUKOS,

daxyarvmem nedazozuku u memoOuKu Ha1aibH020 00pa3osanus, [1epmcruil zocydapcmeenbLil
2ymanumapro-nedazozuieckuil yHueepcumem, 2. Ilepmv, Poccus

ITosoBuna U3ab6emnna IlerpoBHa,

doyenm KagedpovL npUKLAOHOUL UHDOPMAMUKU, UHGOPMAYUOHHbLX CUCMEM U MeXHOL02UlL, paKyibmem
UH@OpMAMUKU U IKOHOMUKU, [lepmcKuil zocydapcmeennulil 2yMAHUMAPHO-nedazozuiecKuil yHueepcument,
2. Ilepmyv, Poccus

CxopHaxoBa Auna IOpreBHa,

dexan mamemamuyeckozo paxyaivmema, Ilepmcruil zocydapcmeeHHbLil 2YMAHUMAPHO-Nedaz02uLecKUll
yHueepcumem, 2. Ilepmv, Poccus

3yopunun AHapeii AHATOIBE€BUY,

doyenm KagedpovL Pu3UKU, UHPOPMAYUOHHBLX MeXHOL02UL U MemoOUK 00yueHus, PUIUKO-MameMamuiecKuil
parxyavmem, Mopdosckuil zocydapcmeen bt nedazozuyeckuil yrusepcumem umenu M. E. Egcesvesa,

2. Capanck, Pecnybaurxa Mopdosus, Poccus

Kaamseirkoa Ceersiana BaragumuposHa,

doyenm Buvicurell ulKoabl A0MURUCMPAMUBHO20 YnpaeaeHus, dncmumym npomvlulieHHO20 MeHedH MeHma,
aKOHOMUKU U mopzosau, Cankm-IlemepOypzcruil noarumexnuveckuil ynugepcumem Ilempa Beaukozo;
duperxmop I[enmpa omrpsvimozo oopasosanus, Cankm-ITemepOypeckuil nolumexHuLecKuiL yHugepcumem
ITempa Beaurxozo, Canxm-Ilemepoype, Poccus

Kouepruna Tarpana BaHoBHA,
yuumenvb uHPopMmamukru, eumHasus Ne 26, 2. Omck, Poccus

Haszapos Imurpuit Muxaiiaosud,

3a6edyrwuil kagedpoil 6usHec-uHGoOpMamuKu, 3a8edyruuil Kagedpoil UHPOPMAUUOHHOIL 0e30NACHOCMU,
Hucmumym yugposvlx mexnoLo2uil ynpasienus U UHPOPMAUUOHHOI Oe3onacHocmu,

Ypanvcruil zocydapcmeennwvlii a9KkoHOMUYeCKUL YHUu8epcumem, Examepunoype, Poccus

Cananaiiko Janun IlaBxoBuy,

admuHucmpamop uH@opmayuonroii 6esonacnocmu, AO «Touka», Examepunobype, Poccus; mazucmpanm
nanpasnenus nodzomosku 09.04.03 Ilpukaadnas ungopmamura (npoguae — Iugposas 6usnec-anarumura ),
Kagedpa 6usnec-unpopmamuru, Hncmumym yupposvlx mexHosL02uil ynpasieHus U UHGOPMAUUOHHOLL
b6e3onacHocmu, Ypanvckuil 2ocydapcmeennulil 9KkOHOMUYecKUll yrusepcumem, Examepunoype, Poccus
Cumoupier Pycian ApsyeBuu,

ananumuk 0anHbLx caAYxHcOvL Oezonacnocmu, AO «Tourka», Examepunbypz, Poccus; mazucmpanm HANPagleHus
nodzomosxu 09.04.03 IIpurknadnas ungopmamura ( npogpuav — L{ugposas busnec-analumuxa ),

Kagedpa 6usnec-uH@opmamuru, HHcmumym yu@pposvlx mexHoa0zul YynpasieHus U UHGOPMALUOHHOU
b6esonacHocmu, Ypaavckuil zocydapcmaeenulil IKOHOMUYecKUll yhugepcumem, Examepunbypz, Poccus

Opemenkos Hrops Cepreesuy,
admuHucmpamop eeb-cepgepa, unmepnem-nopman «Banku PB», 2. Monodeuno, Munckas obnacme, Benapyco

ITan:xueBa Hazoxar HopmaxmaToBHa,
doxmopanm, Tepmesckuil zocydapcmeennvlii ynugepcumem, 2. Tepmes, Y3bexucman

ITomor Baanucaas Cepreesuu,

cmapwiuil npenodasamens kagedpvl « dnpopmayuontbLe cucmemvl U MeaeKOMMYHUKAUULY ,

parxyarvmem «Hpopmamukra u cucmemvl ynpasienus», Mockosckuil zocydapcmeeHHbLil mexXxHULeCKUil
yHusepcumem umenu H. 9. Baymana (HAUUOHANbHBLIL uccaedosamenvckuil ynusepcumem ), 2. Mockea, Poccus;
acnupanm Hucmumyma nedazozuiecrkozo 06pa308aHUS U COUUALLHBLYX MeXHON02ULL,

Teepcroil zocydapcmeenHbLil yhusepcumem, 2. Teepw, Poccus

CoanoBpaniok-Kporosa Basentuna I'puropseBHa,
yuumeJsnvb UHGOPMAMUKU U PUBUKU, KYPAMOp npoeKkmHoil Oeameavrocmu, Ilaénoeéckas ezumrHas3us,
Hempunckuil paiion, Mockoagckas obaracmu, Poccus

YuacTHUKY KOHKYPCa, YbM PAGOTHI PEKOMEHJOBAHBI K IIYOJUKAIIUH, IIOJyUYaT cepTuuKaT 00 y4acTuu B KOH-
Kypce U IIyO0JINKaIli BMECTE C aBTOPCKUM dK3eMILISAPOM KYyPHAJIa, B KOTOPOM OyIer ony0anKoBaHa pabora.

OcTasbHBbIE KOHKYPCAHTHI MOTYT IIOJIYYUTh CEPTUDPUKAT 00 yUIaCTUM, KOTOPBIHA OYAET ITOATOTOBJIEH 110 MHANBU-
IyaJIbHOMY 3aIpocy.

Criemure 3a nu(opmMaIreiil 0 HOBLIX KOHKypcax B iKypHaiax « Mudopmarura u odpasoBanue» u « MHpopmaTuKa
B IIIKOJIE», a TaksKe Ha caiite TH®O: https://infojournal.ru/
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UHTENrPALMNA MCKYCCTBEHHOIO MHTEJIJIEKTA

B PABOTY MNEOATIOTA:

WUHCTPYMEHTbI ANA NEQATOMMYECKOIo AN3ANHA
N PASPABOTKU OBPA3OBATEJIbHbIX MPOAYKTOB

B. U. TokTapoBa', O. B. Pe6ko' <

! Mapuiickuli zocydapcmeenHbiii ynueepcumem, 2. Mowkap-Ona, Pecny6nuka Mapuii 3n, Poccus
DX molochki@yandex.ru

Annomayusn

Bueapenue nckyccrBennoro naresiekra (M) B o6pasoBanHue cTajao OJHONU M3 CAMBIX IIPOTUBOPEUMBLIX MHHOBAI[UI HAIIIETO Bpe-
menu. C 0JHOM CTOPOHBI, CKBO3HBIE I[M(PPOBLIE TEXHOJIOTUY YoKe IIPOYHO BOIILJIN B IPOU3BOACTBEHHYIO IPAKTUKY, U Pa00TOLATEIN BCe
yalre UIyT COTPYJHUKOB, YMEIOIINX paboTaTh ¢ HepoceTeBhIMU TeXHOoJIoTusaMu. C IPYroil CTOPOHSI, ITeJarory CTAJIKUBAIOTCS C PSAIOM
HeraTUBHBIX SIBJICHU pu ucnonab3oBanuu U crynerramu. HacToposKeHHOCTH BBIBBIBAET U OTCYTCTBHE JOCTOBEPHBIX CTATUCTUIECKIUX
IaHHBIX B OTHOIIIEHUU IOBUTUBHOTO BiausaHusa VIV Ha KauecTBO 00pa3oBaHUA.

ABTODEHI CTATHU WCCJIEAYIOT BOSMOYKHOCTY IIPUMEHEHUs WHTEJJIEKTYaJIbHBIX NHCTPYMEHTOB U CEPBUCOB HA PA3JIMYHBIX dTAllax
paspaboTKu 00pa3oBaTeJIbHBIX IPOAYKTOB. OTMeuaeTcsa BeAyIiasi poJib MeJarornueckoro AusaiHa Kak OCHOBHOI'O METOLOJIOTUUECKOT0
WHCTPYMEHTA JJIs YIYUIleHns KadyecTBa oopasoBanusa u 9ddeKTuBHOM nurerpanuu UV, AHaIu3upyoTcsa COBpeMeHHbIe OIIPeieIeHU s
HOHATHUS «IIeJaroTUYeCKUl qU3aiiH», BEIBOAATC €ro o0Iie XapaKTePUCTUKY, IPUBOJUTCS ONMCAaHNe HanboJiee PACIPOCTPAHEHHBIX
mozeselt peanuzanuu. ONUCHIBAIOTCS 9TAIBI CO3LAHUSI 00PA30BaATEILHOIO IPOJYKTA, PACKPBIBAETCS COLEPIKAHNE KAXKA0T0 U3 HUX C I0-
BUIUH UCIIOJIb30BAHUA PYHKIIMOHAJIBHBIX BOSMOXKHOCTEH nHCTPYyMeHTOB VIM. Oco6eHHOCTH IPUMEeHEeHUA NHTEJIJIeKTyaIbHbIX CEPBUCOB
WJUTIOCTPUPYIOTCS HA IPUMePe PadpaboTKU Kypca « Y IpaBIeHue IPOeKTHON [esITeIbHOCTHIO» )1 MATUCTPAHTOB II€PBOT0 rofa 00y YeH s
o npoduiio «ITudposas negaroruka» B MapuiickoM rocyapcTBeHHOM yHUBepcuTeTe. IIpuBoAATCA 32aIPOCHI IJI aHAIN3a IOTPeOGHOCTe I
I[eJIeBOM ayaquTopuu, (POPMUPOBAHUS TEMATUUECKOTO IIJIaHA 00yJaloliero Kypca, Co3Lanus yuyeOHbIX MaTepuaaoB, BHEAPEHUS Kypca
B IPAKTHUKY. [lJId 5TUX U JPYTUX 3a7a4 IOJ0UPAIOTCA NHCTPYMeHTHI 1 cepBuckl IU. CrenaH BBIBOJ O TOM, KaK¥e JeHCTBUA HEOOXOUMO
IPeAIpPUHATE B chepe TpodeCcCUOHATHLHOrO 00Pa30BaAHUSA 1T YCKOPEHUSA €r0 TeXHOJIOTU3ANUN U CHUIKEHUSI PUCKOB OT IPUMEHEHUS
MHTEJIEKTYaIbHbIX IIU(MPOBBIX TEXHOJIOTUN. ABTOPHI IPUXOLAT K 3aKIIOUEHUIO O BEHICOKOM aKTYyaJILHOCTH [1eLaroruuecKoro AusaiHa
¥ IIIXPOKOM PaCIIPOCTPAaHEHUY IPAKTUKY BHeapeHus VIV npu ero peaansamumn.

Knroue6wle cnoéa: NCKyCCTBEHHBIN NHTEJIIEKT, IPodeCCHOHATbHOE 00pa3oBaHue, Iefaroru, nudposad Tpanchopmanusa oopaso-
BaHUsA, IeJarOTUUECKUI JU3aiiH, CKBOSHEIE I[U(DPOBBIE TEXHOJIOTUN, NHTEJJIEKTYalIbHble NHCTPYMEHTHI U CePBUCHI.

M na yumuposeanusn:

Toxmaposa B. H., Pe6xo O. B. IHTerpanusa UCKyCCTBEHHOTO UHTEJIJIEKTA B PabOTy Iefarora: MHCTPYMEHTHI AJIA IeJarorn4ecKoro
IusaiiHa U pa3paboTKu 00pasoBaTeJIbHBIX IPOAYKTOB. MH@opmamukrka u oopasosarue. 2024;39(1):9-21. DOI: 10.32517/0234-0453-
2024-39-1-9-21.

INTEGRATING ARTIFICIAL INTELLIGENCE INTO THE WORK
OF AN EDUCATOR: TOOLS FOR INSTRUCTIONAL DESIGN
AND DEVELOPMENT OF EDUCATIONAL PRODUCTS
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' Mari State University, Yoshkar-Ola, The Mari El Republic, Russia
DX molochki@yandex.ru
Abstract
The introduction of artificial intelligence (AI) into education has become one of the most controversial innovations of our time.
On the one hand, end-to-end digital technologies are already firmly embedded in production practice, and employers are increasingly

looking for employees who can work with neural network technologies. On the other hand, educators face several negative phenomena
when students use AI. The lack of reliable statistical data on the positive impact of AI on the quality of education also causes concern.
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In the article, the authors explore the possibilities of using intelligent tools and services at various stages of educational product
development. The leading role of instructional design as the main methodological tool for improving the quality of education
and effective integration of Al is noted. The modern definitions of the concept of “instructional design” are analyzed, its general
characteristics are derived, and the most common models of its implementation are described. The stages of creating an educational
product are described, and the content of each of them is revealed from using the functional capabilities of Al tools. The peculiarities
of intellectual services application are illustrated by the example of the development of the course “Project Activity Management” for
the first-year undergraduates at the profile “Digital Pedagogy” of Mari State University. Queries for analyzing the needs of the target
audience, formation of the training course thematic plan, creation of training materials, implementation of the course in practice are
proponed. For these and other tasks, Al tools and services are selected. It is concluded what actions should be taken in the professional
education area to accelerate its technologization and reduce risks from the use of intelligent digital technologies. The authors conclude
that instructional design is highly relevant and the practice of introducing Al in its implementation is spreading.

Keywords: artificial intelligence, professional education, educators, digital transformation of education, instructional design,
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end-to-end digital technologies, intelligent tools and services.
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1. BBegeHmne

PocT TexHIYECKUX BO3BMOYKHOCTEN 1 BBIUUCINUTEb-
HBIX MOIIIHOCTEH COBPEMEHHBIX KOMIIBIOTEPOB IIPUBEJ
K TOMY, UTO Ha CEerOAHAIIHUNA JeHb MCKYCCTBEHHBIN
uaTemnekT (UMW) n mamuuHOe 060yUueHNE CTAHOBATCA
KJIIOUEeBOU ABUIKYIEl CUJOU AJA Pa3BUTUSI MHOTHUX
orpacieii. O6pasoBaHue He OCTAETCs B CTOPOHE OT O0II[e-
MUPOBBIX TeHAeHIUII. B mociieqHme Togbl TeXHOJIOTUN
TeHepaTUBHBIX HeWpoceTed WM MCKYCCTBEHHOTO MHTEJI-
JeKTa IPUMEHAIOTCA BCe aKTUBHEee JIs Pa3padoTKU HO-
BBIX 00pa30BaTeIbHBIX PEIIeHUI, KOTOPhIEe TO3BOJIAIOT
HOBBICUTH KauecTBO U 3(PhGHeKTUBHOCTL 00pasoBaHusd,
JleJIafoT ero 0oJjiee SOCTYIHBIM U TMOKWM, YUUTHIBAIOT
COBPEMEHHBIE BHI30BbI 1 IIOTPEOHOCTHU OOYUAIOIMXCA.

CraTucTmnuyecKue JaHHbIE TOKa3bIBAIOT, YTO HAU-
6oJiee YYBCTBUTEJBbHBIMHU K HCIIOJb30BAHUIO BO3MOK-
HocTelt U B HACTOANIUHA MOMEHT ABJIAIOTCA CEKTOPBI
KOPIIOPATUBHOTO U BBICIIIEro oopazoBaHudA. Ilo nau-
HBIM MEXXIYHapOAHON MapKETUHTOBOW IMJIAT(MOPMEI
Holon IQ!, mepcnexTussl npuMeHeHus MW uMeHHO
B 9TUX cepax oleHuBaroTcsa Ha 8,3 u 8,2 6ajaa cooT-
BETCTBEHHO 13 BO3MOKHBIX 10. ITpu saTom 26 % u3 ana-
JU3UPYEeMBbIX 00pa30oBaTeIbHBIX OPTaHM3aIUH 110 BCEMY
MUPY 3aABUJU O IMIMPOKOM ucmob3oBanuu UMW gnsa
yueOHOI aHAJIUTUKY 1 THTEJJIEKTYAaJIbHOM IOAIEPKKY
NPUHSTHAS YIIPaBJIeHYeCKUX pelleHui u ere 35 % opra-
HU3aIni IJIaHUPOBaJIN UCTIOJIb30BaTh IV B 9TUX 1eaax
K KoHIy 2023 roga. 'TaBHBIM MOTUBOM WMHTErpauu
TexHoJsioruit I B o6pasoBaTeibHBII IIPOIlecc ObLIO Ha-
3BaHO NOBBIIIEHNE KOJUYECTBEHHBIX U KAaUEeCTBEHHBIX
Pe3yJIbTATOB 00yYaOIIIXCAZ,

B 2021 roay B Halmlei cTpaHe ObLI IPUHAT HAIMO-
HaJAbHBIN cTaHZAPT «TeXHOJIOTUM MCKYCCTBEHHOTO
UHTeJdJeKTa B ob6pasoBanuu. O6Iue mMOJOKEeHUA
U TepMUHOJIOTHA» 3, B KOTOPOM OIpefeJaiOTCA OCHOB-
HbI€ TOHATUA TEXHOJOTUH NCKYCCTBEHHOTO NHTEJLJIIEKTA

Artificial intelligence in education. 2023. Survey insights.
Holon IQ. 27.02.2023. https://www.holoniq.com/notes/
artificial-intelligence-in-education-2023-survey-insights
Tawm xe.

TOCT P 59895-2021 TexHOJIOTUU UCKYCCTBEHHOT'O MHTEJI-
JexTa B oopasoBanuu. OOIIMe MOJIOMKEHU U TEPMUHOJIOTUA.
https://docs.cntd.ru/document/1200181910

¥ HAIIPaBJIEHUA UCTIOJIB30BAHUS 9TUX TEXHOJOTUH B 00-
pasoBaTresibHOI chepe. CorsacHo JaHHOMY JOKYMEHTY
HanboJiee aKTyaIbHBIM ABJIAETCS IPUMEHEHVE TeXHOJIO0-
I'uii KOMIILIOTEPHOT'O 3PEHUsT, 00PabOTKY €CTeCTBEHHOT'O
SI3BIKA U PEeUU, NHTEJJIEKTYaJbHOM! IONIePIKKY ITPUHSI-
Tusa perreHnii. ICKyCcCTBEHHBIN NHTEJIIIEKT IIpeIJiaraeT-
cs BHEAPATH AJIs1 aBTOMATU3AIUU ITPOBEPKU JOMATITHIX
3alaHu, peaaus3anum afallTUBHOTO 00yUeHU s, YIIPOIIle-
HUS ¥ aBTOMATHU3AI[MU IIOTOTOBKY ITeflarora K 3aHATH-
sM, IPOEKTUPOBAHUS U Pa3paboTKU 00pasoBaTeIbHBIX
MPOAYKTOB, aBTOMATH3AINN CAMOCTOATEIbHOM PabOThI
o0yuamIuxcs, coopa JaHHBIX M NPOTHO3UPOBAHUS
pesyJIbTaToB O0YUEeHUs, CO3AAaHN MHAUBUIYAJIbHBIX 00-
pasoBaTeJIbHBIX TPAEKTOPHIl, a TAKIKE B IPYTUX IEIIX,
HEOOXOQUMBIX JJIA IIOBBIIIIEHNA Ka4ecTBa 00pa30BaHUA.

Pacnopsamxenuem IlpaBurenscrtBa Poccuiickoit
denepanuu ot 18 okTadpa 2023 roga Ne 2894-p 661110
YTBEDPIKAEHO CTPAaTeTUYeCcKOoe HalpaBjeHUe B 00JiacTu
nudpoBoit TpaHchopManuyu 06paszoBaHuga?, B KOTOPOM
ycTaHaBJIUBaeTCA HEOOXOAUMOCTD YCUIEHUA TPALUIII-
OHHBIX (hOpM 06PA30BAHUS 34 CUET BHEIPEHUA CKBO3HBIX
MU POBLIX TEXHOJIOTHII U B IEPBYI0 OUepenb UCKYC-
CTBEHHOT'O MHTEJIJIeKTA 1 OOJbINUX JaHHBIX.

OpHako, HeCMOTPsS Ha paspaboTaHHYIO 3aKOHOA-
TeJBbHYIO 643y U IOCTOSTHHO OOHOBJIAIOIIUHACS ITepeYeHb
MHCTPYMEHTOB U cepBucoB Ha ocHoBe U 1151 06pasoBa-
HUS, Iearory He BCcera rOTOBLI CTATh TPOBOAHUKAMU
1 poBoit TparcopMAaIi B CBOUX 00Pa30BaTEIbHBIX
yupexkaernusax. Cornacuo ucciaenoBauuio I1. B. Ceicoe-
Ba [1], us 426 mpemogaBaTesieil BBICIITUX yUeOHBIX 3a-
Bemenuii 18,1 % MOIHOCTBIO COIVIACHEI ¢ TeM, uTo UM
M03BOJIAET pa3dpabarTbiBaTh KaueCTBeHHBbIe yueOHbIe
MaTepuaabl, 1 TOJbKO 9,1 % pecroHAeHTOB I'OTOBBI
IOBEPUTH HEHpoceTAM paspaboTKy IIPOrpaMMbl Kypca
U TeMaTu4yecKoro miaHa. ITpu sTtom 36,3 % npenoxasa-
TeJIell CUUTAIOT Ce0A OTKPBITHIMU K TeXHOJOTUUYECKUM
M3MEeHEeHUsM U COTJIACHBI C TeM, UTO MHTerparusa Uc-

Pacnopsisxkenue IlpaButenscrBa Poccuiickoit Pepepanuu
otr 18 okTabpa 2023 roxga Ne 2894-p «0O6 yTBep:KAEHUH CTPa-
TErnuecKOoro HaIpaBJeHus B obsacTu mudpoBoi TpaHchop-
manuu 06pasoBaHUsA, OTHOCAIENCS K cdepe NesiTeIbHOCTH
MunucrepcTBa npoceiieHusa Poccuiickoit Pemepamun».
http://publication.pravo.gov.ru/document/00012023102
70020?ysclid=1q2cc8qp4663699990&index=2
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KYCCTBEHHOT'O MHTEJLIJIEKTA U APYTUX CKBO3HBIX TEXHO-
JIOTUH TpeOyeT OT ImearoroB IepPecMoTPa TPAIUIITMOHHBIX
B3TJIALOB U OJIX0IOB K O0YUEHUIO.

OueBUAHO, UTO IeJarormyecKkoe cOOOIIeCTBO HAa-
CTOPOKEHHO OTHOCHUTCS K DKCIIAHCUM HelipoceTell u uc-
KYCCTBEHHOT'O MHTeJJIeKTa B obpasoBaHue. Ha Ham
B3TJIAJ, CKEITUUYECKOE OTHOIIIEHNE MOYKET OBITH BBI-
3BaHO PEBOJIIOIIMOHHOCTHIO ITPEIIaraeMbIX TEXHOJIOT U
U OTCYTCTBUEM HaJE}KHBIX CTATUCTUYECKUX NaHHBIX,
TOBOPAINMUX O MO3UTUBHOM BiaudHuu MU Ha mpoiecc
o0yuenus. B HACTOAIIUI MOMEHT UCIOJIb30BaHUE WH-
cTpyMeHTOB u cepBucos MU B o6pasoBaTebHO chepe
HOCHUT B OCHOBHOM 3KCIIEPUMEHTAJIbHBIN XapaKkTep, a I0-
CTYHI K HUM MOKET OBITH OTPAHUYEH II0 TEXHUUYECKUM
u (puHAHCOBBIM IpuunHaM. Tem He MeHee HEOOXOJUMO
OPUBHATH, UTO UHCTPYMEHTHI Ha ocHOBe U yixe cranu
YaCcThI0 COBPEMEHHOT0 ObITA U TPAaHCHOPMAIIY MHOTUX
Ou3Hec-TIPoIeccoB [2], YTo JOJIPKHO B BHAUUTEJIHHO CTe-
eHU YCKOPUTH IIPUHATHE NHTEJJIEKTYaJIbHBIX CEPBICOB
aKaJeMUIeCcKUM COOOIIeCTBOM.

B pamkax maHHOIT paboOThI aBTOPHI CTaBAT CBOEIT
I[eJIBbI0 HCCJIeOBATH 00PAa30BaTEIbHBIN IIOTEHI[UAJ CeP-
BHCOB ¥ NHCTPYMEHTOB HCKYCCTBEHHOTO MHTEJLIEKTA,
a TaK’Ke IOKa3aTh BO3MOSKHOCTH UX MCIIOJIb30BAHUA
Ha pPa3JIMYHBIX JTAaNaX IeJarorudyecKoro gusaiHa
M pa3paboTKu 00pa30BaTEJHLHOTO NPOAYKTA (Ha IpU-
Mepe o0ydaroliero Kypca «¥YIipaBjeHNe NPOeKTHOH
IeATeJIbHOCTHIO» ).

2. MaTtepuanbl u meToAbl

ITpu mpoBemeHUN MCCIETOBAHUA OBIJIU MCIIOJIb30-
BaHBI TEOPETUUECKNE U SMIINPUUYECKe MeTOAbI. MeTo-
IOJIOTUUECKYI0 6a3y MCCIeJOBAHUSA COCTABUIU TPYABI
OTEeYEeCTBEHHBIX W 3apyO0EKHBIX YUEHBIX B 00JlacTu
unudpoBoit TpanchopmManuu 06pasoBaHUI U UCKYC-
CTBEHHOTO MHTeJLIeKTa. VICTOUHNKOBO 6a30ii nccieno-
BaHUS IOCJIYKUJIN HOPMATUBHbIE JOKYMEHTHI B cdhepe
nudpoBusanuu o6pasoBaHUA U HAYKH, IPOrpaMMHbBIE
IOKYMEHTBI, CTAHJaPTHI B chepe MCKYCCTBEHHOTO MHTEJI-
JIeKTa U CTaTUCTUUECKUE TaHHbIe. OMIIMPUYECKYIO 6a3y
HCCJIeOBAHUSA COCTABUIIN PA3JINYHbIE NHTEJJIEKTYaJb-
Hble HHCTPYMEHTEI u cepBuckl: Perplexity, ChatGPT,
HeyGen, BotHub u mHOTHE ADYyTHE, — BHIOOP KOTOPHIX
OCYII[ECTBJIAJICA HA OCHOBE MX (PYHKITMOHAJBHBIX U WH-
TeJIJIEKTYaJbHBIX BO3MOKHOCTEI B OTHOIIIEHUU Iie[a-
TOTMYECKOr0 fu3aiiHa 00pa3oBaTeIbHBIX IPOLYKTOB.

3. Meparornyecknin gusamH
o6pa3oBaTeNbHbIX NPOAYKTOB:
CYWHOCTb 11 MOAENN peanvsauum

BHenpenme mu@poBbIX TEXHOJOTUH B MeAaroru-
YECKYIO IPAKTUKY HEBO3MOYKHO 0e3 IIepeoCMbICIeHU T
OPeKHUX CTpaTeruii, MeTomoB, IPHUEeMOB O0yUeHU S
U B I1eJIOM TOT'O, KaK JIOAY BOCIPUHUMAIOT U UCIOJIb3Y-
0T yueOHy0 nH(pOpPMAIIMIO B cOBpeMeHHoM Mmupe. Ilena-
TOTUYECKUY AU3aiH B MIMPOKOM MOHUMAHUU TaHHOTO
SIBJIEHUS SIBJIAETCS CIIOCO60M He TOJhKO pas3paboTKu

yueOHBIX MaTepuaJioB 1 ()OpMUPOBaHUA yueOHOU cpebl,
HO U BhICTpaMBaHUs 00pa30BaTEIHLHOTO IIPoIiecca B Iie-
JIOM, CO3IaHUSA YCIIEIITHOTO 00pa30BaTeIbLHOI0 OIIbITA.

ITedazozuueckuili Ousailh — 9TO:

® IIeJIOCTHBIH ITPOIlecC aHaJI3a IIOTPEeOHOCTEN U 11e-
Jeli o0yueHUs W paspaboTKa CUCTEeMBI CIIOCO00B
nepefavy 3BHAHUH AJ1A YIOBJIETBOPEHUA dTUX 110~
TpebHoCcTel [3];

® eATeJbHOCTH II0 (DOPMaTHPOBAHUIO COIEPIKAHNUA,
TOATOTOBJIEHHOTO CIIEIMAJINCTOM-TIDEIMETHUKOM,
C IeJIBIO CZIeJIATh €r0 JOCTYITHBIM U IOHATHBIM JJIS
00OBIYHOTO IT0JIb30BaTe s (obyuatorierocs) [4];

® CHCTEMHBIA IOAXOJ K HOCTPOEHUIO YU4eGHOTO
Kypca ¢ OIIopoii Ha cofepsKaHue, CTUJIb U TOCJIe-
JIOBATEJIbHOCTD U3JIOKEHUS, a TAKIKEe CIIOCOOBI eT0
npefcTaBIeHU!;

® ICKYCCTBO, OCHOBBIBAIOII[EECA HA HAYUHBIX MOJ-
XoZax K IIPOIeCCYy CO3JaHusA YUeOHBIX MaTepua-
JIOB, METOI0B, ()OPM, CPEICTB U AJITOPUTMOB UX
BHeApeHUs [5];

® CUCTEMATU3UPOBAHHBIA IIOLXOJA K CO3JaHUIO
HOBBIX 00pPa30BaTEJBHBIX PEIIEHUI C MCIOJIb-
30BaHMEM KOTHUTHUBHON IICUXOJIOTHU, IIefaro-
TUKHU (B TOM YHCJIe aHAPAarorukun), SPrOHOMUKH
U IPYTUX HAYK, U3YUAIOIINX OCOOEHHOCTH UeJio-
BEYECKOTO BOCIPUATUSA U MO3HAHUA, ITPUHITAIIBI
obecreueHuA 9P PeKTUBHOCTU 00yueHus [6].

Hecmorpsa Ha pa3HHUITLY B OIX0AaX UCCIeI0oBaTe e,
MOJKHO CJleJIaTh BBIBOJ O TOM, YTO IMeIarOTHUYeCKH -
3aifH IOHUMAETCS KaK CUCTEeMHBIN IIOIX0/I K 00yYeHUIO,
cocToAuuii n3 Tpex PyHIaMeHTAIbHBIX ACIIEKTOB:

1.'naénana yenv nedazozuuweckozo u3aillna
3aKJII0UYaeTcss B TOM, 4TOOBI cAesiaTh o6pasoBa-
TeJBHBIN IPOIECC AOCTYIIHBIM U MOHATHBIM JIJIs
00yYaroIMXCA U YAOBJIETBOPUTH UX ITOTPEOHOCTH.

2. OcHosol nedazozuieckozo Ou3allHa ABIAETCI
aHaJIN3 TOTPEeOHOCTEl ayIUTOPUU U OIIpeiesIeHIe
00pas30BaTeIbHBIX IIeJIed U Pe3yIbTaTOB.

3. ITedazozuuweckuii Ou3aiin exrirovaem 6 cebs
paspaboTKy AUTAKTUUYECKUX CPEACTB U BHIOOD
OITUMAaJBbHBIX CIIOCOOOB JOCTAaBKU yueOHOTO
MaTepuaja yJallluMcs, a TaKiKe OIpelesieHue
COZIEP’KaHUA, CTUJISA U IIOCTIEeL0BATEJIbHOCTH €T0
U3JI0KEHUS.

B pamkax HalIero mccjaeqoBaHUS MBI OIIPEIEJIUM
neJaroru4ecKuii TU3aiH KaK KOMIIJIEKCHBIN ITOXXO0
K MPOEKTHUPOBAHUIO U pa3paboTKe cpeacTB u popm
NpexocTaBJeHUsI yIeOHOT0 KOHTEHTa 00y4aromuMcs
C IIeJIBIO PA3BUTHUA Yy HUX TPeOyeMbIX KOMIIeTeHIIi.

CosmaBas oOpas3oBaTeJbHLIA IPOAYKT, Iegarormde-
CKUI qu3aiiHep MOKeT PYKOBOACTBOBATHCS OJHOM MU
HECKOJbKUMU MOJEJAMU, CJIOKUBIINMUCS U JOKA3aB-
UMY CBOIO 3(p(peKTUBHOCTH B MUPOBOII IpaKkTUKe. BoI-
60p KOHKPETHOM MOJIeJIN 3aBUCUT OT MHOTUX (DAKTOPOB:

e IIeJI1 OOyUeHIs;

® aAyIUTOPUU;

800 croB 11po megarornueckuii qusaita. HRbazaar.31.10.2008.
https://hrbazaar.ru/articles/800-slov-pro-pedagogicheskij-
dizajn/
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® YCJIOBUU;

e IIpeaMeTa U3YUEHUS;

e MaTepuaJbHO-TeXHUUYECKOM 0a35I U T. I.

PacemoTpuM HeCKOJBKO HauboJIee YaCTO UCHOJIb-
3yeMbIX MOIeJIei.

Moodenv ADDIE — nau6oJjiee 4acTO UCIOJIb3yeMas
¥ XOPOIIIO 3apeKOMeHJ0BaBIIIas ce0sl B IefarornuecKoi
IpaKTUKe MOJIeJIb IleJarornueckoro ausaiina. Hassanue
HPOUCXOTUT OT ab0peBUaATYpPhl HA AHTJIUNACKOM SA3BI-
Ke: Analysis, Design, Development, Implementation
u Evaluation — ee cocTasiisirolrue mpecTaBIs0T COO0MI
OATH CTaAUM IIeJaroruuyecKoro nus3aHa: aHaaus, Ipo-
eKTUpOBaHUe, paspaboTKa, peaqusaliusi/BHeIpeHUE,
omenkal.

Moodenv Kupknampukxa BKIIOYAET B ce0d YeThIpe
YPOBHS OI[EHKU O0OYyUYEeHUSA M OIIpPeleIeHus CIIOCOOHO-
creii (peaxknus, o0yueHue, MOBeieHEe U Pe3yabTaThl),
Ha Ka'KJOM 13 KOTOPBIX TPeOYyeTCs OTAEJIbHBIHN ITOAXO0]
K OIIeHMBAHUIO. ITA MOJIeJIb YUUTHIBAET KaK (hopmMasib-
HBIH, Tak 1 He)OPMAaJIbHBIH CTUIL O0yUeHTAZ,

Moodenv MRK (anzan. Morrison, Ross, & Kemp
Model — momens Moppucona, Pocca u Kemima) ocHOBBI-
BaeTcs Ha I[eJIOCTHOM U TMOKOM IIOAX0/e K IPOEKTUPO-
BaHUIO 1 pa3paboTKe 00pa30oBaTeIbHBIX OHJIANH-KYPCOB.
Mopeas MRK cocTOUT U3 [eBATH KOMIIOHEHTOB®:
obpasoBaTesibHAA MpobeMa;
oby4yarIuiicsas U KOHTEKCT;
aHaJIU3 yU4eOHOro MaTepuasia;
obOpasoBaTeJibHbIE I[eJIN;
yIopsAgoUYeHre KOHTEeHTa;
meqarornyecKue CTpaTeruun;

IPOEKTUPOBAHUE COOOIIIeHNA/3aIIpoca;
paspaboTKa MHCTPYKI[UN;
UHCTPYMEHTBI OI[eHKH.

Modens PODSIR ocHOBBIBaeTCSA Ha MPUHIIAIIAX
amarTUBHOCTHI 1 OPUEHTAIINU HA CYOBLeKT o0yueHusd. Ha-
3BaHUeE IPOUCXOIUT OT ab0peBUaTypPhl HA AHTJIUNCKOM
asbike: Plannig, Orientation, Design, Select, Iterate
u Review, — cocTaBismoIe KOTOPOil IIPEACTABIAIOT
co00ii B3aMOCBA3aHHEIE 3TAIILI pA0OTHI Hafl IPOEKTOM:

* IJIAHUPOBaHUE;

OpUEeHTAIU;
IPOEKTUPOBAHIE;
BBIOOD;
urepamnus;

0630p.

1 Kurt S. ADDIE model: Instructional design. Educational
Technology. 29.08.2017. https://educationaltechnology.
net/the-addie-model-instructional-design/

Kurt S. Kirkpatrick model: Four levels of learning
evaluation. Educational Technology. 06.09.2018. https://
educationaltechnology.net/kirkpatrick-model-four-levels-
learning-evaluation/

Strauss K. Instructional design models, theories &
methodology: Ross and Kemp Model. CI 484 Learning
Technologies. Summer, 2011. https://k3hamilton.com/
LTech/ross.html

Clark D. Plan, Orientate, Design, Select, Iterate, Review
(PODSIR). Knowledge Jump. Agile Learning Design: An
Ethos for Creating Learning, Training, and Performance
Processes. 27.09.2015. https://www.knowledgejump.com/
agile/agile_learning design.html#PODSIR

Moodenwv 4C/ID (anea. Four-Component Instruc-
tional Design — ueThIpeXKOMIIOHEHTHAS MOJEJb Iie-
IaroruyecKoro Au3aiiHa) oTJinuaeTca paspadboTaHHOIL
Hay4YHO-TEeOpeTHUYecKoil 6a3oii. ITa MOJEJb COCTOUT
U3 YeThIpeX KOMIIOHEHTOB: yueOHbIe 3a/Jlauu, BCIIOMOTAa-
TeJabHasA nHGOPMAINA, CBOeBpeMeHHasA nHpopMaIius,
JacTHYHAA IPAKTUKA’.

Moodenv Knupra u I'ycmagcona (anen. Knirk
and Gustafson Instructional Design Model) umeer ympo-
MIEeHHBIA JU3alH U COCTOUT U3 TPEX OCHOBHBIX 3TAMOB:
oIpejesieHre IPO0JIeMbI, AU3ANUH U pasdpadoTka [7].

HasBanHbIe MOAe N ITeIarornYecKoro fu3aiua pas-
HOOOPABHBI I10 CJIOYKHOCTH U PABINYAIOTCS 10 9DDEKTUB-
HOCTH. BBEIOOP HEOOXOAMMOM MOAEIN KaXK bl pas ormpe-
JeJIeTCs e IsIMU U CTPaTeTusIMU aBTOPOB KOHKPETHOTO
00pas3oBaTeILHOTO IIPOAYKTA, HO OOIITMM [JIsI BCEX MO/ie-
JIel aBJsgeTcsa (POKYC Ha 00pa3oBaTeIbHbBIN pe3yJIbTar.

B nporiecce megarornueckoro qusaiina oopasoBaTesib-
HOT'0O MPOAYKTa BO3MOYKHO MCIOJIb30BAHE HE TOJbKO
OMHOI, HO M HECKOJIBKUX MojeJieit omaoBpeMeHnHo. K mpu-
Mepy, MOKHO B3ATh Mogenb ADDIE B kauecTBe 0CHO-
BBI [8, 9] 1 JOMIOJTHUTE ee dJIeMeHTaMu APYTUX Mozesell,
MCXOJ U3 CHeIN(PUKHU ITeJIEBOr0 00beKTa 1 NUCII0JIb3ye-
MBIX TeXHOJIOTUH ausaiina. Takoit moaxonm mpeodpasyer
IpoIlecc co3manuA 00pa3soBaTeJIbHOT0 IPOAYKTA U3 IIPO-
CTO¥ IIOCJIeIOBATEIbHOCTH STAIIOB B €IUHYIO CUCTEMY
C MHOJKECTBOM IIOCJIeJOBaTeJbHBIX nuTeparuii [10].

4. Nuterpauyma nucrpymentos U
Ha pas3J/INYHbIX 3Tanax negarornyeckoro
Aun3aliHa o6pa3oBaTenbHOro NpoAykKra

HecMmoTpsa Ha cyliecTBeHHOe pasjuurie MojeJieil
megaroruuyecKoro AuaaiiHa, UX CTPYKTypa B I[eJIOM
YKJaAbIBaeTCs B IATH OCHOBHBIX STAlOB pPaspaboTKuU
oOpasoBaTeabHOTO IpoayKTa. Kasablil oTam mpeamoJia-
raer onrpe/ieJIeHHBIN HAa0Op JefiCTBUH 1, COOTBETCTBEHHO,
CBOM MHCTPYMEHTHI U METOIbI PAOOTHI.

Onpoc, TpOBeIeHHBIN HAMY CPEIY I1eIaroToB M3 UH-
IyCTpUM KOMMepPUYEeCKoro oopasosauus peiHka EdTech
B utoJsie-aBrycre 2023 rozga, mokasai, uro 82,42 % pe-
CIIOHJ€HTOB ysKe UCIIOJb3YIOT HelipoceTu u cepBuchkl N
nas paboThl HaZ 00pasoBaTeJbHBIM IpomaykTom [11].
B 0CHOBHOM MCKYCCTBEHHOMY UHTEJJIEKTY IeJIETUDPYIOT
co3maHue IIPe3eHTaI i, COCTABJIeHNEe TECTOB U 3aTaHU I
I BUKTOPUH, HAITMCAHNE HECJIOKHBIX TeKCTOB, T'eHe-
parnuio 1 06paboTKy nsodparkennii. OqHAKO IIPUIMEHEHMe
N B paspaboTke 00pasoBaTEeJILHOIO IPOLYKTA MOMKET
OBITH TOPa3o 6oJiee MIUPOKUM.

PaccMoTpuM OCHOBHBIE dTAIBI IIELATOTUUECKOTO
nusaiiga [12]u ux TpaHchopMAaIUio TOCPELCTBOM UHTE-
rpanuu uHCTpyMeHToB U Ha KasKa0M U3 HUX.

4.1.9tan 1. AHanu3

Ha mamnoMm sTame ujger cO00p W aHAJIU3 PA3HO-
00pasHbIX JaHHBIX. 3aJaya IIeJarora — BbIIBUTH CBOIO
IeJIeBYIO0 ayqUTOPUIO, €€ OCOOEHHOCTH, CTPEMJICHN,

5  Four-component instructional design (4C/ID). https://

www.4cid.org/
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IOTPEeOHOCTH, I1eJIU ¥ IPOOJIEMBI, KOTOPhIE HEOOXOJTIMO
PELIUTH IIOCPECTBOM CO3/1aBaeMOT0 00pa3soBaTEJIbHOTO
nponykTa [13]. MoxkeT OBITH IPOAHATMSUPOBAH TaAKKe
TEeKYIIUN YPOBEeHb 3HAHUU 1 HABBIKOB O0YYaIOIIUXCS.
Eciou peus unet He 0 co3ganuu 00pasoBaTeJIbHOTO IIPO-
IyKTa c HyJId, a 0 peJu3aiiHe y:Ke UMeloIelica oopa3oBa-
TeJILHOUW IPOTPAMMBI, TO Ha 9TOM dTalle 1eJecoo0pas3Ho
IpOaHAJU3UPOBATH U IIEPECMOTPETH CYIIECTBYIOIIUI
TeMaTUYECKUI IIJIaH U CTEIeHb €r0 YCBOEHUA IIPEIbI-
IYIIUMU OOyUYaIOIUMUCA, & TaKyKe OLEHUTh UX yAO0B-
JIETBOPEHHOCTH nporpamMmoii/Kypcom [14]. Ha ocHoBe
aToil nHGOpPMAIIUKY IMOoAOHpaloTcsa Hanbojee ya00HbIe
u 3(pdeKkTuBHBbIE (hopMaThl O0YUEHUA, OIPEHeIAI0TCS
aKTyaJbHbIE TeMbI, KOTOpbIe OYAYT YIOBJIETBOPATH
IPEeNIOUYTeHUAM O0yYaIoIuXCsaA U COOTBETCTBOBATH
TpeboBaHUAM I'OCCTAHIAPTOB.

C mpumMeHeHVEM IIepeOBBIX METOOB aHAJIN3a JaH-
HBIX 1 MAIITUTHHOTO 00YUYeHU A NCKYCCTBEHHBIM MHTEJLIEKT
MOXKeT 3(pheKTUBHO UIeHTU(PUIMPOBATS IIEPCIIEKTUBHBIE
obsacTu IJid M3y4YeHUsA, KOTOPble COOTBETCTBYIOT KaK
TpeboBaHUAM 00Pa30BATEIILHBIX MHCTUTYTOB, TAK U 0K~
IaHuAM orpacau. Asnropurmsl UV MoTyT CKaHUPOBATH
aKTyaJIbHbIe Hay4YHble yOJMKAIIM, OTUETHI O TeHIeH-
OUAX B OTPACIM U 3aIPOCchl paboromareseil, BbIABIAA
KJIFOUEBbIEe TEMBI U HATIPABJIEHUA Pa3BUTHUA. VICKyCCTBEH-
HBIII MHTEJIJIEKT MOYKET aHaJIU3UPOBATh NOTPEeOHOCTH
PBIHKA TPYA, OCHOBBIBASACH HA 3aIIpocax paboTomaresneit
¥ TPeOOBAHUAX K IIPO()eCcCUOHATLHBIM HaBbIKaM. AHAIN3
BaKaHCUM, TpeOOBaHUI K KaHAUIATAM U IPOPUILHBIX
KOMIIETEHIIUH MOXKeT II0ICKAa3aTh, KaKye 001aCT! 3HaAHUHA
OyayT BoCTPeOOBaHEI B OyAyIlleM. DTO II03BOJIAT BEIABUTD
HOBBIE IIePCIIEKTUBHI JIA NCCIEOBAHUI U OOy UeHU s, KO-
TOpPBIE MOTYT OBITH BA’KHBIMU KaK JIJIs 00pa30BaTeIbHBIX
yupesxaeHuii, Tax u ajada EdTech-komnanmii.

Hanpuwmep, Ha srame aHaamsa UCKYCCTBEHHBIHN
WHTEJIEeKT MOXKEeT ObITh MCIOJIB30BaH [JIS TOTO, YTOOBI
OIIPeJIeIUTh aKTYyaJIbHOCTb 00Pa30BaTEIFHOTO ITPOAYKTA
U MHUIIMUPOBATH ero co3xauue (Tabi. 1).

B kauecTBe IpuMepa NpuBeaeM padoTy ¢ CEPBUCOM
Perplexity B pamkax co3gaHusa o0yuamomero Kypca
«YnpaBiieHNEe IPOEKTHON AeATEeJIbHOCTHIO» JIJIsI Maru-

UHcTpymeHTbl 1 cepBucbl U Ha sTane aHanusa
Al instruments and services at the analysis stage

CTPAHTOB IIEPBOTO0 r'ojia 00yueHUs 1o npoduirio « I {udpo-
Bad memaroruka» B MapuiicKoM rocy1apcTBEHHOM YHU-
BepcureTe. IlpeaBapuTesibHO HEPOCETH 3aaHa POJb
mefarornyecKoro qusaiiHepa U MeTOL0JI0Ta U YKa3aHo,
YTO IeJieBass ayJUTOPUSA — MaruCTPAHTHI B BO3pacTe
ot 21 roga mo 35 jer.
3anpoc. Onuiiu 0co0eHHOCTH aHHOM 11eJIeBOH ay u-
TOPUU U TIPEIIOJIOKY, KaK1e 3HAHUS U HABBIKU XOTSAT
TOJIYUYUTH MATUCTPAHTHI BO BpeMs O0yUeHU .

Pesynvmam 6vi0aqu. OcOGeHHOCTHU IIeJIEBOH aymu-
Topuu (CTYAeHTHI MarucTpaTypsl B BodpacTe oT 21 roga
o 35 jer):

e cTaTycC: OHUM HaXOJASTCSA B mpollecce (popMUpoOBa-
HUSA cBOeU IPoecCUoOHAIBHON NAeHTUMOUKAINHT
U OIpeJeJIeHUsA CBOUX IeJield M IIPUOPUTETOB
B Kapbepe;

e ypOBeHb 00PA30BAHMA: MAaruCTPAHThI UMEIOT 6a-
30BbI€ 3BHAHUSA, HO eIIle He UMEIOT OIIbITA B yIIPaB-
JIEHUU TIPOEKTaMU;

® UHTEPECHI: CTYAEHTHI, BOBMOXKHO, UMEIOT MHTEPEC
K Pa3BUTHUIO CBOEH Kapbhephl, IIOBBIIIEHUIO CBOMUX
npodecCuoOHAIbHBIX HABBIKOB U 3HAHUIA;

® CIIOCOOHOCTH K OOYUEHUIO: CTYJEHTHI YK€ UMEOT
OTIBIT O0YUYEeHUA ¥ 3HAKOMBI C PA3JIMYHBIMHU METO-
IaMu O0OyUYeHUsA, TAKMME KaK OHJIAH-00yYeHne,
aJalTUBHBIE 1 UHTEPAKTHUBHBIE METOABI U AD.

IIpeanosioKUTeIHHO CTYAEHTHI XOTST OCBOUTH CJIe-

IYIOIe 3HAHWUS, HABBIKU U WHCTPYMEHTBI:

e TeopeTHUecKNe 3HAHUS: 3HAHUS O TEOPETUIECKUX
moAxXogax, MeToJaX U MOHATUHHOM almapare
B 00JI1aCTH YIIPaABJIEHUS IPOEKTAMU;

¢ HABBIKU YIIPABJIEHUS IIPOEKTAMM: HHTErPUPO-
BaHHBIE HABBIKY, HEOOXOJUMBbIE JJIA YIIPABIEHUA
IpPOEeKTaMU, a TaKyKe rmOKue 1 IpodecCuoHab-
HbIE HABBIKU;

® UMHCTPYMEHTHI U METOABI: MHCTPYMEHTHI CUCTEM-
HOTO aHaJIN3a, METO[bl MATEMATHUYECKOT'0 MOJEJIVI-
POBaHUA COIMAIBLHO-9KOHOMUUYECKUX ITPOIIECCOB,
nH(OPMAIIMOHHBIE TEXHOJIOTUYU 1 IPOTPAMMHBIE
OPOAYKTHI B cdhepe yIIpaBJIeHUs IPOeKTaMM1, IIPO-
rpaMMaMu 1 TopTdeasaMu IPOeKTOB.

Tab6auuya 1 / Table 1

Oram 1. Ananus

VHCTPYMEHTBI

Omneparuu

Perplexity (https://www.perplexity.ai)
GigaChat (https://developers.sber.ru/gigachat)
Gemini (https://bard.google.com)

OpenAI GPT-3.5 u Brire (https://openai.com)

aHaJIN3 IeJIeBOM ayAUTOPUU U BbIABJIEHUE ee 0COOeHHOCTeI;
aHaJ M3 PIHKA TPyJa u TpeboBaHuil paborogareseii;

MOMCK HamboJiee peJleBaHTHBIX TeM U (DOPMATOB O0yUEHUT;
aHaJIN3 NMEIOIerocs TeOPeTUUEeCKOr0 MaTepruasia;
oIpejieJIeHre MePCIeKTUBHBIX 001acTel /I N3yJYeHn s

Forecast (https://www.forecast.app)

IPOTHO3MPOBAHNE BPEMEHHBIX U OO KeTHBIX IapaMeTPOB IPOEKTOB
00pas3oBaTeJIbHBIX IIPOLYKTOB;

aBTOMAaTHUYECKOe ITPOTHO3UPOBAHNE HATPY3KU U OINTHMAJIbHOI'O pac-
mpejesieHns 3a0a4;

AQHaAJU3 CTATUCTUYECKUX NaHHBIX U IIATTEPHOB AJIA IIPUHATUA 060CHO‘
BAHHBIX PellleHul B IJIaHUPOBAHUN 3aHATHUM, PECYPCOB U IP.
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Kommenmapuii. [lanHasa HelipoceTh UMEET BO3-
MOJKHOCTH BBIXO/la B MHTEDHET U aHaJIU3UPYeT peJie-
BAHTHYIO WHQOPMAIHUIO U3 OTKPBITHIX MCTOUHUKOB.
OTBeTHI JOMOJHAIOTCS CChLIKaMU Ha HUX. Kpowme Toro,
CepBUC peaIaraeT o0paTUThL BHUMAHNE HA CBSI3aHHBIE
samnpocsl. Tak, B HallleM caydyae HefipoceTh IpeIoKia
MOTOJHUTh MHPOPMAIUIO CIAEAYIONIUMU 3aIIPOCAMM:
«Kakue mpakTuuecKkue HaBBIKY MOT'YT OBITH IIproOpeTe-
HBI CTYJ€HTaMU B 00JIaCTH YIIPABJIEHUA TPOEKTAMM? »,
«Kaxue KapbepHbIe BOSMOYKHOCTU OTKPBIBAIOTCA IJIS
BBIIYCKHUKOB B 00JIaCTU yIIPaBJIEHUS IIPOeKTamMu? »,
«Kakue yuuBepcurersl B Poccuu mpeaiararmoT Maru-
cTpaTypy B 00JIaCTU yIIPABJICHU IIPOEKTAMU? » U IP.

4.2, 3tan 2. [MpoeKkTnpoBaHune

OcHoBHAaA IeJIb JaHHOTO dTalla 3aKJII0YAETC B IO~
6ope Hanboee a(hHeKTUBHOTO CIIoco0a JoHeceHud yueo-
HOI mHOpPMAIUKU A0 O0yUaMInXcsa. 3aKaagbIBaeTCs
o01ias KaHBa 00pasoBaTEIBHOTO IMIPOAYKTA B COOTBET-
CcTBUU ¢ 00pasoBaTeIbHBIMU IesissMu. Ha sToMm aTarme mpo-
M3BOAUTCA BBIOOD CPENICTB O0yUEeHU s, pa3padaThIBAIOTCA
CIleHapUil U cTpaTeruu 00ydYeHUA, IOATOTABINBAIOTCA
yueOHbIe MaTepuabl, CO3JaeTcA AU3aiH nHTepP(DeicoB
u rpadUUECKUX MaTEPUAJIOB.

HcKyccTBEeHHBIN MHTEJJIEKT CIIOCO0eH UIAeHTU( M-
IUPOBATh WHHOBAIMOHHBIE IIOJXOAbI 1 TEXHOJIOTUH,
KOTOpbIe MOT'YyT 000raTUTh 00pa30oBaTeIbHBIN IIPOIIECC
U cIeJiaTh ero 0oJiee pe3yabTaTUBHBIM. Y MeHnue I 06-
pabaTbeiBaTh PasHOOOpPAa3HbIe THUIILI JAHHBIX, BKJIOUA
TEKCT, ayA10 U BUJE0, TO3BOJIAET CO30aBaTh MYJIbTUMO-
TaJibHbIe 00pa3oBaTeJbHbIE PECYPChI, IPUBJIEKATEIbHbBIE
u a(pheKTuBHBIE I cTyAeHTOB. I criocobeH aHaIn3m-
poBaTh UHAUBUAYAIbHBIE XaPAKTEPUCTUKU CTYAEHTOB
U TMIPeAOCTaBJSATh MEePCOHATU3NPOBAHHBIE PEKOMeH1a-
WU 10 BEIOOPY UHCTPYMEHTOB ¥ METOO0B.

Paccmotpum riudpoBbie CEPBUCHI, KOTOPBIMU MOXKET
BOCIIOJIB30OBATHLCS IIearor Ha sTale MPOeKTUPOBAHUSA
ob6pasoBaTeJibHOTO IIpoayKTa (Tabdi. 2).

WHcTpymeHTbI M cepBucbl UM Ha 3Tane npoeKTupoBaHusa
Al instruments and services at the design stage

Ha nammom sTane B KauecTBe mpuMepa 00paTUMCSI
K HeiipoceTu Perplexity kak K camomMy JOCTyIHOMY
¢ GMHAHCOBON U TeXHUYECKON TOUKU 3PEHUS MHCTPY-
MEHTY.

3anpoc. CocTaBb TeMaTUYECKUI NJaH IJSI KypP-
ca «¥YmpaBiieHUE TIPOEKTHON AeATeJbHOCTHIO» IJIS
CTyAeHTOB-MarucTpaHToB. Pas3beii ero Ha MoAy.Jau,
a MoAyaum — Ha TeMbl. [[J1a KasKJA0l TeMbl IPOMUIIN
o0pas3oBaTeJIbHYIO IeJIb U ITOA0ePU TOAXOAAIIINI 00heM
YacoB, HEOOXOQUMBIH 1Jid ee 93(ODEKTUBHOIO U3YUEHUA.

Pesyavmam 6vl0ayu IpeiCcTaBIEH Ha PUCYHKe 1.

Kommenmapuii. OueBUAHO, YTO NPENTIOKEHHBIN
HeNpoCceThI0 TeMaTUUYECKUH IJIaH HYKAaeTcA B Aopa-
00TKe U KOppeKIuu. B maHHOll cTaTbe MbI IPUBOIUM
JIUIIBL IIPUMED TOro, Kak MV MokeT ObITh UCIOJIb30BaH
B paMKax paboThI Irefarora 1o IpoeKTUPOBaHUI0 00paso-
BaTeJILHOTO IPOAYKTAa, He IPOBOA IIyOOKOTO aHAIN3a
mpegMeTHOro coaep:kaHusa. OmHAKO gake IPU TaKUX
CcXeMaTUYHBIX 3aIpocax pe3ybTaT BhIJaul BIIOJIHE MO-
JKET CIIYKUTH JJIS CO3LAHUS PEaJIbHOTO TEMATUUECKOTO
miaHa. U y memarora ecth jBa IyTHU: B3ATH 32 OCHOBY
npennokenusii U BapuanT m mopaboTaTh ero caMo-
CTOATEJBHO JIN00 yTOUHATE 3anpoc K U no monmyuenus
YIOBJIETBOPUTEJIHHOTO Pe3yabTaTa.

4.3.9t1an 3. Paspab6oTka

Ecau sran amanmsa npemocrasigeT negarory Heo0-
XOAUMBIE AAaHHbBIE IJs IPUHATUAA JaJIbHEHINNX pelle-
HUU IO HACTPOMKeE 00yUeH’s, a 9Tall IPOEKTUPOBAHUA
ompeaeasaeT o0IIyIo KaHBYy Oy AyIiero oopasoBaTeIbHOTO
MPOAYKTa, TO pa3paboTKa IpemoJiaraet cCo3ane KOH-
KpeTHOTO 0OpasoBaresibHOTO KoHTeHTa [15]. 'enepanusa
TEeKCTOBBIX JAHHBIX U N300PAKeHN, CTATUYHOM 1 TUHA-
MUYECKOM rpapKu, BUAEOMAaTEePUATIOB ABJIAETCS OLHOMN
"3 KJIIOUEBBIX 00JIacTell IPUMEHEeHsI NCKYCCTBEHHOTO
WHTeJJIeKTa B 00pasoBaHuu. PaspaboTKka aHMMAIUU MO-
JKeT ObITh OCHOBaHA HA aHaJIN3e IBUKEeHUN U TUHAMUKI
00'bEKTOB, UTO II03BOJISIET CO3JaBaTh 00pa30BaTEJIbHBIN

Tabauya 2 / Table 2

Iram 2. [IpoekTupoBanme

WHCTPpYyMEHTHI

Omnepamuu

Perplexity (https://www.perplexity.ai)
GigaChat (https://developers.sber.ru/gigachat)
Gemini (https://bard.google.com)

MetaMinder (https://learn.metaminder.com)

co3maHue CTPYKTYPhI 00pa3oBaTeIbHOI0 MPOLYKTA;
coCTaBJIeHUE TeMAaTUYECKOro IJIaHa Kypca;
ompesesenre 06pa3oBaTENbHBIX PE3YIbTATOB;
coCTaBJIEHUE Te3UCHOTO IJIaHAa 3aHATHUH;

moa00p ONTUMAJIBHBIX (DOPM 00yUeHUs 1 (DOPMATOB YyUeOHBIX MaTe-
puaaos

LearningStudioAl (https://learningstudioai.com) | e moJHBII MUKJ CO3MaHUI OHJIANH-KYPCOB;

e cO6op oOpasoBaTeIbHON aHAJIUTUKY;

® HACTPOIKa 00yYeHUs II0J 0COOEHHOCTH M BO3MOXKHOCTHU II0JIb30Ba-
TeJs;

e Hajuuue coocTBeHHO cucTeMbl CRM

Coursebox (https://www.coursebox.ai) e TeHepaIus CTPYKTYPHI U COMeP)KaHUA YUeOHBIX MaTePUaioB;
e cocTaBJIeHHE IIPOTOTUIA 00PA30BATEIBHOIO IPOAYKTA 10 3aJaHHO
TeMaTuKe
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iy perplexity

BoT ratnvua ¢ obpasosaTtenbHeIMI LeNaMIn M KONMYeCTBOM HacoB AN KaXaoh Tembl 8 Kypce
«YNpaBneHne NpPoeKTHON AeATeNbHOCTLION:

Moayns

Moayne 1: OcHoBb!
NPOEKTHOrO
yNpaBnexuns

Moayns 1: OcHoBs!
NPOeKTHOro
ynpaBneH1A

Moayne 1: OcHoBbI
NPOEKTHOFO
ynpagneHus

Moayne 1: OcHoBebl
NPOEKTHOIC
ynpaBneH1a

Moayns 2
Mnaxsnpogaxe
npoexTa

Tema

Beegenve 8
NPOEKTHLIA
MEHEQKMEHT

MprHUKMNL 1 uenu
NPOEKTHOro
ynpagneHns

Basoean

CTPYKTYpa
npoekTa

3Tansi NpoekTa u
HIMIHEHHBIA LMKN
npoaykTa

MnaHiposaxue
copepranua
npoekTa

4 Collection / Untitled
O6pasoearentHan Lens Konuuectso uacoe
MoHMMaHMEe OCHOB NPOEKTHOTO 8
YNpaBneHus! U NpuMeHeHre X B NpaKTitke
PaapaboTka HaBLIKOB aHanMaa u 10
NPHMEHEHUA NPHHUMNOB NPOEKTHOrC
ynpasneHus
Oenapenrie Ga3osbiMK CTPYKTYPaMi 8
NPoEeKTa M X NpUMEeHeHre
MOHMMAHUEe ITAN0B NPOEKTa K KUIHEHHOI 6
UMKNa NpoAYKTa ANA YNPaBnNeHus
NPOEKTOM
PaapaboTrka HaBLIKOB NNAHUPOBAHMA W 10
OPraxHu3aLMy coaepxaHa NpoekTa

Puc. 1. Dpazmenm omeema netipocemu Perplexity

Fig. 1. A fragment of the Perplexity neural network response

KOHTEHT, NEeMOHCTPUPYIOIIUNA IPOIECChHl U ABJIEHUA,
KOTOpPBIE TPYAHO HOHATH TOJBKO II0 TEKCTY. AJITOPUTMBI
WU criocoOHBI TaK Ke reHepUpPoBaTh ayAUOMaTePUAJIbI,
BKJIIOUasA 3BYKU, PeUb U MY3BIKY. OTO MOYKeT ObITH II10-
JIE3HO AJIA CO3AAHUA ayANOBU3YyaJbHBIX 00pa30BaTEb-
HBIX MaTePUAaJIOB, a TAKsKe IJIA 000TalleHUsI TEKCTOBOTO
KOHTEHTA ayANOKOMIIOHEHTOM.

Ormerum, uro U crmocobeH co3maBaTh IIepPCOHA-
JU3UPOBaHHBIE 00pa3oBaTeJbHbIE MaTepuajbl B 3a-
BUCUMOCTH OT WHAWBUAYAJIbHBIX ITOTPEOHOCTEI 1 Xa-
PaxKTepPUCTUK O0yUamoIiuxcs. AHAINS TaHHBIX O CTUJIE
o0yueHUsI, yPOBHE 3HAHUN WM MHTEpPecaxXx CTYJAEeHTOB

NHcTpymeHTbI 1 cepBucbl U Ha 3Tane pa3paboTku
Al instruments and services at the development stage

nosBosiger I aganTupoBaTh MaTepUaJbl TaK, YTOOBI
OHU ObLIM HamboJIee TOHATHBIMY U PEJIEBAHTHBIMY JJIA
Ka’KJOoT0 CTyIEeHTa.

CreKTp MHCTPYMEHTOB u cepBucoB U Ha aT0Ii cTa-
nuu Haubosee mupok (taba. 3). Ilpu c6ope maTepuasia
IJIA TaHHOU cTaThu MBI HacuuTaau 6osiee 600 HelipoH-
HBIX CeTell [IJIs TeHepallu ayJNOBU3yaJIbHOTO U TEKCTO-
BOT'0 MaTepHuaJia, a TakJKe AJIA PellleHNA YHUBEPCATbHBIX
3amadu.

Kak BUIHO 13 IPUBEIEHHOTO CIINCKA, OOJIBIITTHCTBO
CEepPBUCOB II03BOJISIET TeHEPUPOBATH KOHTEHT, aHAJIN3M-
Pys yCIIeBaeMOCTb ¥ BO3MOYKHOCTH OOYUAIOIUXCSA JJIs

Tab6ruuya 3 / Table 3

Oram 3. PaszpaboTka

HWHCcTpyMEeHTHI Omnepamnuu
1. Co3aHue TeOPEeTUYECKOr0O KOHTEHTA
Tome (https://tome.app) e TeHepaIlus TeKCTa U pacIipeiesieHne ero 1o cjaiiaM B COOTBET-
Gamma (https://gamma.app) CTBUU C 3aIIPOCOM IT0JIH30BATEJA;
Prezo (https://www.prezo.ai) e mpeoOpasoBaHUe TEKCTA B CIAANUIbI;
e reHeparusa AM3aiiHa IPe3eHTaIui
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End of the table 3

dram 3. PaszpaboTka

HMHCTpyMEHTHI

Onepamun

HeyGen (https://www.heygen.com) °

O3BYUHMBaHME TEKCTA Ha PA3JIMUYHBIX A3BIKAX;

CO3aHUEe NUKTOPOB-aBaTapoB U I'reHepanusda BUAe0 C O3ByduBa-
HHEM TeKCTa JIEKI[UHU;

MOHTaX CreHEePpHPOBaAHHBIX BHUAE0 B COOTBETCTBUU C IIEJIAMU
" 3agavaMiu IIipernogaBaTesisa

MaxText (https://maxtext.ru)
RoboGPT (https://robogpt.co)
HeiipoTexcrep (https://neuro-texter.ru)
Cram101 (https://cram101.com)

reHepanusa TeKCTOB B COOTBETCTBUY C 3aIIPOCOM II0JIb30BATENI;
mepeckas yuebHOr0o MaTepuaa;

noucK nHGOPMAIUY B OOJIBIINX 00bEMaxX TEKCTa;

co3aHue KPATKNX 0030POB U KOHCIIEKTOB

Kauguuackuit 3.0 (https://www.sberbank.com/promo/
kandinsky)

ITeneBpy™m (https://shedevrum.ai)

Heiipoxomcr (https://neuro-holst.ru)

reHepanusa n300paKeHu Mo TeKCTOBOMY OMMCAHUIO;
PefaKTUpPOBaHUE N300pasKeHUIT;

HaCBII[eHre N300parKeHUN feTalsaMu;

co3laHNe MYJIbTUMEJUIHBIX 00'eKTOB AJIA YIeOHOT0 MaTeprasia;
reHepaiusa 00yJaroIero BUaeo;

co3JaHue IPOMOPOJINKOB KyPCOB

2. CospaHue IpakKTUUYECKUX 3aJaHUNA

Smart Sparrow (https://www.smartsparrow.com) .

CcOo3[aHVe NHTePAKTUBHBIX U aJalITUBHBIX 3aJaHU, OCHOBAHHBIX
HaA OTBETaX CTYLEHTOB;

pa3paboTKa MHTEePaKTUBHBIX CIleHAPUEB U 3aJaHuil, KOTOPHIE
aHAJUBUPYIOT OTBETHI CTYJ€HTOB U IIPEJOCTABISIIOT NHANBULY-
aJbHYIO 00PaTHYIO CBA3b;

OTCJIeKMBAHUE YCIIEBAEMOCTH U IIPOrpecca CTYAeHTOB

Labster (https://www.labster.com) °

BUPTYaJbHBIE JIA00OPATOPUU ¥ CUMYJIAIUN C UCIOJIH30BAHUEM
MCKYCCTBEHHOT'O MHTEJJIEKTA;

IpefoCTaBJIEeHUE aIalITUBHBIX PEKOMEH AU 1 ITOACKA30K IJIs
6oJiee TTyOOKOT0O YCBOEHUA MaTepraia

ZapWorks (https://zap.works) .

cosflaHWe MPAKTUYECKUX 3aJaHUU C UCIIOJIb30BAHUEM J[OIIOJ-
HEHHOU U BUPTYaJbHOU PEaJbHOCTH;
paspaboTKa afalTUBHBIX 3aJaHUN U TECTOB

Floop (https://floopedu.com) .

OpraHu3aIusa O0PATHOM CBA3Y HA IPAKTUUECKUX BaHATUAX
aHaJIM3 U OLleHKAa paboT CTYJeHTOB;
co3aHue IepCOHATN3UPOBAHHBIX 38 aHUH

3. Cozmanme OIEHOUHBIX 3aJaHUN 1 aBTOMaTUYeCKasi IPOBEePKAa 3HAHUI CTY/IeHTOB

Brightspace by D2L (https://www.d2l.com/brightspace) |
Zzish (https://www.zzish.com) .
DreamBox (https://dreambox.com)

co3aHVe afallTUBHBIX 3aJaHu;

OIleHKa yCIIeBAeMOCTH CTYLEeHTOB U BHIABJIEHHUE 001acTell, Tpe-
OYIOIIUX JOIIOJHUTEJIHLHOTO BHUMAHUS;

aBTOMAaTHYeCKas IPOBePKa 3aJaHUIl U TECTOB C IIPELOCTaBIIE-
HUeM 00paTHOH CBA3U

4. Opranusaius IPOeKTHOM 1 COBMECTHOH IesITeIbHOCTH O0YUAIOIIUXCSI

Scoro (https://www.scoro.com) °

yIpaBJiieHre IPOEKTaMU, 3aJadaMu, (DUHAHCAMU U KOMMYHU-
KaIluAMU;

aBTOMATUYECKAsA ONTUMU3AINS PACIUCAHNA 3AHATHUHI C yIETOM
UHIWBUAYAJIbHBIX IIPEAIOYTEHUN CTY/IeHTOB;

reHepalnusi OTYETOB U aHAJTUTUKU

Notion (https://www.notion.so) °

opraHusaIusa 3aMeToK, 3aJ1au, TOKYMEHTOB U1 0a3 JaHHBIX;
aBTOMATHUYECKadA KJIaCCUPUKAIIUA U aHAJIU3 JaHHBIX, KaTero-
pusaIua U CTPYKTYPUPOBAHIE MAaTEPUAJIOB

6oJiee TOUHOM HACTPONKY IIpoliecca o0yueHus. B kaue-
CTBe IIpUMepa MbI BOCIIOJIb30oBauch cepBucom HeyGen
IJIsi O3BYyUYUBaHUA yu4eOHOI Hpe3eHTaIluu IO TeMe
«Benumapkuurs (puc. 2). Cuauasa 6bL1 BHIOPAH OMUH
U3 IPeJIOJKEeHHbIX IITa0JIOHOB, 3aTeM 3arpysKeHa 3apa-

Hee CO3JaHHAs MperoJaBaTeieM IIPe3eHTanusa, CO3TaH
aBaTap U 3aJJaHbl HYKHbIE A3bIK U CKOPOCTb O3BYUYKH.
3amerum, uro HeyGen paspaboraj poJInKU Ha HECKOJIb-
KUX A3BIKAX, YTO ABJIAETCA aKTYaJbHBIM B YCJIOBUIX
MYJIbTUASLIYHON CPEabI By3a.
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Puc. 2. Ckpunuwom 036y4u8arus mexcma yweOnoll npesenmayuu ¢ nomousbio Hetipocemu HeyGen

Fig. 2. A screenshot of the text-to-audio process for a presentation with the help of HeyGen

4.4, 3t1an 4. Peanusaynsa/BHegpeHne

Ilepexonm Ha sTam BHeApeHUs 00pas3oBaTEJIbHOTO
MPOAYKTA B IPAKTUKY — HamboJee CJIOKHBIN BO BCEM
mpoiiecce pa3paboTKM, TaK KaK 3[]eCh BCS IIPeAbIAYIasd
IMOATOTOBKA ITPOXOUT «IPOBEPKY HA IPOUHOCTh» , UJET
c60p 06pa3oBaTEIbHOM aHAJIUTUKMY JIJIsI UTOTOBOTO ATAIla
omenku [16].

Ha sTom srane 6sarongapa rexuonoruam U mo:xHO
TIOCTPOUTD AJISI KAXKJOT'0 00y YAIOIIeroCsa NHAUBULYaJIb-
HYIO TPAEKTOPUIO U3YUEHU MaTepHuasia, dTo IO3BOJIUT
aIanTUPOBaTh 00pasoBaTENbHBIN IPOIECC K WHIUBU-
IyaJIbHBIM MOTPEOHOCTAM, CIIOCOOHOCTAM U TEMITY 00y-
YeHUsA CTYyOeHTa. AJTOPUTMBI MAIIIMHHOTO O0yUYeHUA
CIIOCOOHBI BHISIBJIATH 3aKOHOMEPHOCTH B yCIIEBA€MOCTH,

UHcTpymeHTbl 1 cepBucobl U Ha sTane BHeapeHnA
Al instruments and services at the implementing stage

a TaK’Ke aHAJIM3UPOBATH IPOTPECC B PEIIIEHUU 3aaHUN
u TecToB [17]. 3TO IO3BOJIAET CO3IaTh IEPCOHATIUSUPO-
BaHHBIN YUeOHBIN IIJIAH, KOTOPBLIN YYNTHIBACT UHIUBU-
IyaJibHbIE IOTPEOHOCTH U IieJiu 00yuarolerocs. BakHo,
uyro IU criocobeH afanTupoBaTh TPAEKTOPUIO O0YUeHU S
B peaJbHOM BpeMeHU. AJITOPUTMbBI MAITMHHOTO 00y Ue-
HUSA MOTYT aHAJU3UPOBATH IPOTPECC, IMPEAINOUTEeHU
U WHTEPEeChl CTYJeHTOB Ha OCHOBE UX B3aMMOAENCTBUSA
¢ yueOHBIM MaTePUaJIOM, BbISBJIATD, KAKHE TeMbI BHI3HI-
BaOT HaMOOJBIINI NHTEPEC U AKTUBHOCTD, U HA OCHOBE
9TOT0 aJATITUPOBATH IIPeJjIaraeMbIlii MaTepual (Tabu. 4).

B kauecTBe mpuMepa AJ1d Kypca « YIIpaBJieHN’e IIPo-
eKTHOH JeATeJIbHOCTHIO» HaMM OBLI HACTPOEH Ha POJIb
ThioTopa nHcTpyMeHT BotHub. fKenaTenbHo npeasapu-
TEJIBHO JOOOYYUTH HEHPOCETH, UTOOBI YOeAUTHCHA, UTO ee

Tab6ruuya 4 / Table 4

Aran 4. Peanusaiusi/BHeApEeHNE

WHcTpyMeHThI

Omuepauu

1. ITudpoBbIe aCCUCTEHTHI ¥ TOMOIITHUK U

BotHub (https://bothub.chat)

® CO3/laHUE UHTEJIEKTYaJIbHOTO ACCUCTEHTA /I CTYJeHTOB U IIpeIofaBaTesieil;

® BO3MOYKHOCTb HACTPONKU MHTEJLJIEKTYaJIbHOTO ACCUCTEHTA B KauecTBe 1M Po-
BOTO THIOTOPA JJISI CTY/EHTOB;

e cOoOp 0OpAaTHOI CBAZU
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Jran 4. Peanusanusa,/BHeApeHNE

HaCTPYyMEHTHI

Onepanun

Manybot (https://manybot.io)
Fasttrack (https://fstrk.io/)

KOHCTPYUPOBaHUE YaT-00TOB;

aBTOMATHU3AIU B3aNMOAEHUCTBUSA C IT0JH30BATEIAMY;
IpOBE/IeHNe OIIPOCOB, UTP, KBECTOB;

aHAJUTHUKA AUAJIOI0OB

2. ITocTpoeHue NHAMBUAYAJIBHBIX 00pa30BaTENIbHBIX TPAEKTOPU

AdaptiveU (https://www.adaptiveu.io)

® aHAJM3 JaHHBIX 00 00YUYEHNU U IIPEeLOCTABICHIE Hanbojee IMOAXOAAIINX 00y-
YaAIIUX MAaTEePUAJIOB;

¢ aHaJIn3 yClieBaeMOCTU U BOBJIEUEHHOCTHU CTYJE€HTOB;

® aBTOMATHUYECKAas reHepalius IepCOHATN3NPOBAHHBIX 3aJaHUI C YUETOM YPOBHSA
CJIOKHOCTH U IIPEAIIOUTEHUN CTYNEeHTOB

BpeMeHU

BenchPrep (https://www.benchprep.com) | e cosmanue mepcOHATU3UPOBAHHBIX YUEOHBIX MATEPUAJIOB U 3aaHUIT;

Kiddom (https://www.kiddom.co) e aBTOMATHUYECKAas afalTalius YUeOHBIX MATePHUAaJIOB K MHAUBUAYAJIbHBIM II0-
TPeOHOCTSAM U YPOBHIO 3HAHUI KasK/I0r0 CTYAeHTa;

e aHAJIU3 YCIIEBAEMOCTY CTYJE€HTOB;

e IIpeJOoCTaBJIeHUE UHAUBUAYATIbHBIX PEKOMEHIAII;

* MOHUTOPUHT U OI[eHKA yueGHOI0 IIPOrpecca CTYJeHTOB B PEIKIMe PeaJIbHOro

OTBETHI U Pa3bsICHEHUs OYAyT COBIIAAATE C MATEPUAIOM
Kypca. ITocsie 9TOTo CTyZIeHT MOYKET 00paTUThCA K JaH-
HOMY 4aT-00Ty 3a pasbsiCHeHUEM IMOHATUN U HauboJiee
CJIOXKHOTO MaTepuaJia mo nmpeamery (puc. 3).

4.5.3t1an 5. OyeHkKa

Eciu Ha riepBoM sTare MbI II0APO0HO PACCMATPUBAJII
«TOUKY A», T. €. UICXOIHOE COCTOSIHIE 00y UAIOIINXC S, 00-
pasoBaTeIbHOM IPOrPaMMBbI, CTAHIAPTOB U PhIHKA TPYIA,

Bot hub

OBbACHM MHe, UTO Takoe GeHUMaPKMHT ¥ KaK ero nposoauTy? (&

TO HA UTOTOBOM dTalle OIeHK! HaM He0OOXOJMMO IIpoaHa-
JIN3UPOBATH «TOUKY B», T.e. IOCTUTHYTbIE Pe3yIbTaThI
¥ B I1eJIOM Bech IIPOIECC CO3MAaHUSA U PAOOTHI IO 3aIIYCKY
00pas30BaTeIbLHOIO ITPOAYKTA. 31eCh OCHOBHLIMU TaHHBI-
MU ABJIAIOTCSA yueOHaA aHAJIUTUKA, COOpaHHas 3a BpeMs
MPOXOXKIEeHUA 00yUEH!s, a TAKKe 00paTHAas CBA3b OT CTY-
IEHTOB U JPYTUX 3aMHTEPECOBAHHBLIX CTOPOH.

Irai oneHKN 3(pPHeKTUBHOCTH 00pa3oBaTEJIbHOTO
MMPOAYKTa XapaKTepus3yeTcs OOJbINUM KOJIUUECTBOM

-

Y

ey

benumapimir - 310 Npouecc cpaBHeHUA 1 M3YUYEHUA NYULLIMX NPaKTHK, METOAOBE 1 pesynbratos paboTbi
Oprasuaaumin MM NPOEKTOR C LE/bIO YNYUILEHWUA NPOM3BOAMTENLHOCTH U AOCTMIKEHMS KOHKYPEHTHbIX

NPeHMyILecTB.

Jins nposeaeHnn GeruMmapkuira cneyert cneayioupe warm:

1. Onpepenexue uenei u obnactu 6erumapkuHra: Onpeaenure, YTo MMEHHO Bbl XOTUTE LOCTHYL M

KaKyio obnactb paboTbl XoTHTE MIYyUUTD.

2. Buibop naptHepos no cpasHenuio: Onpeaenure opraHuaaliin UK NPOeKTHI, KoTopbie byayT

HCNONBL30BATHCA B KAYeCTBe 3TaNoOHOB.

3. Cbop pnawnbi: Cobepure Heobxonumyio uutopmaumio o paboTte napTHepos No CpanHeH Mo,

Aanece +

£7) CEpoCHTE KOHTEKCT

Puc. 3. Dpazmenm pabomosr uncmpymernma BotHub 6 kavecmee yugposozo mvromopa cmyodenma

Fig. 3. A fragment of BotHUb work as a student’s digital tutor
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dram 5.

OweHka

MHaCTpyMEHTHI

Onepamun

Blackboard Analytics (https://www.blackboard.com/ | e
es-lac/teaching-learning/data-and-analytics)

aHanms oO0pasoBaTeIbHBIX JAHHBIX U CO3JaHUeE OTYETOB AJIA
OPUHATUA PEIIeHUI;

u3ydyeHNe yCIeBaeMOCTHU CTYAEHTOB, BBIIBJIEHUE YPOBHEI II0-
HUMAaHUS MaTepuasa;

IpenoCcTaBeHVE PEKOMEHJAIIUY 0 YIYUYIIEeHUI0 y4eOHOTO
ONbBITA CTYIEHTOB;

MOHUTOPUHT aKTUBHOCTY CTYAEHTOB U BbIABJIEHUE [IaTTEPHOB
B UX MOBEJIEeHUU

Ellucian Insights (https://www.ellucian.com/solutions/ | e
ellucian-insights)

aHaJN3 JaHHBIX 1 oO0ecredyeHMre MPO3PAYHOCTU OIEHKHU U IIPO-
THO3a;

® IIPOTHO3UPOBAHME U MOAEJIMPOBaHUE PE3YyJIbTaTOB 06yquI/Iﬂ;
¢ BuU3yaJid3alud JAaHHBIX W CO3JaHMHE OTYETOB AJId MIPUHATUA

pereHu

Performance+ (https://www.d2l.com/brightspace/ | e
performance)

aHAJIU3 JaHHBIX 00yUYeHUs, BKJIOUAsd WHGOPMAIIHIO O JOCTUKE-
HUAX CTYIEHTOB;

e IPOTHOBUPOBAHUE YCIIEXOB CTYIEHTOB;
e IIpefoCTaBJIeHVWE PEKOMEHJAIUui I WHANBUAYAJIbHBIX CTPa-

Teruii O0yuyeHus;
MOHUTOPHUHT 00pa3oBaTeJILHOTO IIpoIecca

00pas3oBaTeIbHBIX JaHHBIX, HA OCHOBE KOTOPBHIX MOKHO
cyauTh 00 3(pheKTUBHOCTHU IIpoIlecca O0yUYeHus: U He-
ob6xonumocTtu ero moxgudukanuu [18]. Anropurmber N
CIIOCOOHBI aHAJIU3UPOBATH IMOBEJEHUECKUE MATTEPHBI
CTYIEHTOB BO BpeMsA O0yUeHUs, BHIABJIAA Hauboee pe-
3yJIbTATUBHbBIE METOIBI X CIIOCO0ObI. AHaIu3 a(pheKTrB-
HOCTHY 00pa30BaTeJIbHBIX MAaTEPUAJIOB IIYTEM OTCJIEKU-
BaHUSA YCIE€BA€MOCTH CTYAE€HTOB U MX B3BAUMOAEHCTBUSA
C KOHTEHTOM II03BOJISIET HAXOAUThH CJIabble MecTa B MaTe-
puaiax 1 BHOCUTH KOPPEKTUPOBKU C IEJIBIO VIYUIIIeHU S
WX TUAAKTUYECKOTO 0(hOPMJIEHUS.

Ha mamHOM 5Tame MOYKHO BOCIIOJIB30BATHCSA OT-
IeJbHBIMU CIIeI[UAJbHBIMU UHCTPYMEHTaAMHU AJIs1 cOopa
¥ aHaJIM3a JaHHBIX (TabJI. 5) MJIX COOTBETCTBYIONINM 00-
PasoM HaCTPOUTDH HEHPOCETH IIINPOKOr0 HA3HAUCHU S —
Gemini, Perplexity, ChatGPT u ap.

OueBUAHO, YTO MHOTOOOpa3ue NHTEJIEKTYaJIbHbBIX
MHCTPYMEHTOB U CEPBUCOB, a TaKiKe YHUBEPCAJIbHBIN
XapakTep HelipoceTei 1 KOHCTPYKTOpoB MU 1mo3BOIAIOT
JIETKO MHTETrPUPOBATh UX B Pa3HbIe 3Talbl Pa3paboTKu
o6pas3oBaTeJIbHBIX IIPOAYKTOB, HE3aBUCUMO OT TOTO,
KaKOU MOJeJId IMeJarornyecKoro Au3aiiHa cJIeayeT UX
aBTOD.

5. 3aKkno4yeHune

TeXxHOJIOTUY NCKYCCTBEHHOTO MHTEJLIIEKTA BCe 0OJIb-
IIe IPOHUKAIOT B o0pas3oBaHue, TpeOysa MeHSATH ero,
rnmepecMaTpPUBAaTh MOAXO0ABI K 00YYEeHNIO, NUCKATh HOBBIE
dopmbl u cTpaTernu. B 0cOGeHHOCTH 9TO KacaeTcst IIpo-
deccroHATBHOT0 00PA30BAHUS, KOTOPOMY IPUXOIUTCS
HaMHOTO OBICTpee, UeM paHee, pearnpoBaTh Ha HeIpe-
PBIBHO OOHOBIAMOIIMECA TPpeOOBAHUA PHIHKA TPyJa
[19-21]. IlosTOoMy BCceM y4acTHHKAM U aBTOPaM JITOMH

cepsl 00pa3oBaHUSI HEOOXOAUMO NPEINPUHUMATH
onpeesieHHbIE KI0UYeBbie TeiiCTBIA:

e zomosumbvbca kK danvHeluell mexHOoL02U3a-
yuu: paspaboTUNKM HeIIPEPHIBHO COBEPIIIEHCTBY-
IOT ¥ PACIIUPSAIOT BO3MOMKHOCTU UCKYCCTBEHHOI'O
uHTeIeKTa. [losToMy cileyeT MOOIPATh meaa-
TOTOB K MCCJIEJOBAaHUIO IIOTEHINAJIA JaHHOMN TexX-
HOJIOTUH, U3YUEHUIO CIIOCO00B ee 9(p(PheKTUBHOTO
OpUMeHeHUs OJIA Pa3BUTUA 3HAHUMN, YMEHUH
¥ HABBIKOB 00yYaIOIUXCSA U MUHUMUSAIUU PU-
CKOB ee HeraTUBHOI'O BIUAHUSA Ha Pa3BUTHE JIUU-
HOCTHU U1 0bO11tecTBa [21];

e caredums 3a mpendamu U U3MEHEHUAMU:
He CTOUT 3a0bIBaTh, YTO TEXHOJIOTUA I'eHEePATHB-
HOTO MCKYCCTBEHHOTO MHTEJIJIEKTAa HaXOTUTCA
Ha paHHell craguu cBoero padsutusa. Ceiiuac
TPYAHO B IIOJHOM Mepe OI[eHUTh ePCIEeKTUBEI ee
Pa3BUTUA U IPEACKa3aTh MaCIIITA0bI UBMEHEHUH,
KOTOpBIe OHa 3a co0oii moByeuer. OpHaKo y mega-
TOTOB €CTh BO3MOYKHOCTD CJIEAUTDH 34 TEKYIIIUMU
TeHAEHIIUAMU, IPOTHOBUPOBATh U3MEeHEHU
¥ CBOEBPEMEHHO OTBeYaTh Ha HUX;

* u3yuambsv ycneuwHdvle npumeps. uHmezpa-
yuu mexHonozuil 6 o6pa3oéanue: OLHOTO
MOHUTOPUHTA TEeKYIIel CUTyalluu MOKET OBITH
HemoctaTouHo. Heob6xoxumo 6osiee riayboxoe mc-
cJjieloBaHNe YCHEIHbIX U HeYAaYHbIX MPaKTUK
BHeapenus VU B mporecc o6yueHus. Tak MOIKHO
OTCJIEAUTD IPEUMYIIeCTBA U HEIOCTATKU UHCTPY-
meHTOB UU, mepeHATH IT0JI€3HBIHN ONBIT U IPUHATDH
MephI 110 MUHUMU3AINY PUCKOB.

B norckax onTUMAaJIbHOIO IIYTH MHTETPAIIUY UCKYC-

CTBEHHOI'0 MHTEJLIEKTAa B 00pa3oBanue IeJarory Bee yare
obpamramTcsa K IpakTUKe IeJaroruuyecKoro nmusaiiua,
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aTanTUPYs ero MoAeju K TpeOOBaHUAM COBPEMEHHOTO
nudposoro mupa [22]. B pesysibTaTe TaKOTO CUHTE3a MbI
CTaHOBUMCS CBUJETeJIMU TpaHchopMaium odpasoBa-
TeabHOTO Jlauamadra. [loaBasercsa BOBMOIKHOCTD, CO-
XpaHad KJIaCCUYEeCKYIo INIyOuHy 1 QyHIaMeHTaJIbHOCTD,
IeJjiaTh 00pasoBaTeJIbHBIN Ipolecc 6oiee TMOKUM, MHIU-
BUAYyAIU3UPOBAHHBIM, OTBEUAIOIIIIM TPEOOBAHUAM COBpe-
MEHHOT'O PhIHKA TPYy/a 1 MHTepecaM O0IlecTBa 3SHAHUM.
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Annomayus

CorsacHo (peepasibHBIM I'OCYLAPCTBEHHBIM 00Pa30BaTeJILHBIM CTAHZAPTAM B yUeOHOM ILJIaHE [JIsI CTYLEeHTOB COLUAIbHO-9KOHOMU-
YeCKOT'0 U T'yMaHUTAaPHOT'O HAIIPAaBJIEeHUH ITIOATOTOBKY cpeaHero npodeccuonanbuoro oopazosanus (CIIO) u Beiciero obpasosanusi (BO)
IPUCYTCTBYIOT AUCIUILINHEL, 00eCIeYNBAIOIINe OBIafeHe KOMIETeHIIUAME B 00/1acTy NHGOPMAINOHHO-KOMMYHUKAIIMOHHBIX TeXHO-
aoruit. Hapsaay ¢ kypcom nHGOPMAaTUKU K HUM OTHOCATCA JUCIHUILINHBI 6Ji0Ka « MHMDOPMAIMOHHBIE TEXHOJIOTUHU B IIPO(eCCUoHaATbHON
nesaTeabHOCTH» : « IHDOpPMAIMOHHBIE TEXHOJIOTUH B AesiTeabHOCTH cyAa» (CII0), « MudopmMamoHHbIEe TEXHOJOTUH B IPOo(hecCuoHaATbHON
mesareabHOCTU» (1o paxy cuenuanbHocTeit CIIO), «MHGOpMaIiMOHHBIe 1 KOMMYHUKAIMOHHBIE TeXHOJIOTUU B CYAe0HOI AeATeSIbHO-
ctu» (BO), «MHMDOpMAannoHHbIe TeXHOJIOTUY B MeHepKMeHTe» (BO), « HMOpMaIimoHHbIe TeXHOJIOTUH B mepeBogoBenenun» (BO) u psaxn
OPYTUX JUCIIUILINH.

Ha ocHoBe aHa/sim3a Hay4YHOI JIUTepPaTypPhl U MAacCUBa yUEOHBIX MOCOOUI — MPAKTUKYMOB, IIPEIOCTABIAEMbIX CTYAEHTAM U IIpe-
IoJaBaTeJIAM BeAYIIUMU POCCUUCKUMU 3JIeKTPOHHbIMU OubiunoreunbiMu cucremamu (9BC), a TakKe cOOCTBEHHOI IleqarorunuecKoi
paboThI B IIpoIiecce mpernogaBaHusa nHGOPMaTUKU U OJI0KA YUeOHBIX AUCHUILINH « MH(pOpMaIMOHHbIE TEXHOJIOTUHU B ITPO(ECCUOHaATbHON
[esITeJIBHOCTH » aBTOP IIpejjaraeT MoLeab Habopa yueOHbIX 3aZlau, PeIIaeMbIX B X0/ie U3YUEeHNUA STUX AUCHUIINH. AKTYaJIbHOCTh TEeMEI
craThy 00yCIIOBIeHA HE0OX04UMOCTHIO 9 (PEeKTUBHO UCIOJIH30BATh BPEMS, OTBOAMMOE YUeOHBIMY IIJIaHAMY COINATIbHO-9KOHOMUYECKOTO
u rymaHuTtapHoro HanpasiaeHui mogrorosku CIIO u BO Ha usyuenue nadopMaTuku U nHGOOPMAIMOHHBIX TEXHOJIOTUI B IIpod)eccuo-
HaJIBHOU fesiTesbHOCTH. HOBUBHA IpEIbABIAEMBIX aBTOPOM PE3yJIHTATOB IIOATBEPIKIAETCA OTCYTCTBHUEM B 0a3de POCCUICKOro HHAeK A
"HayyHoro nnutupoBanusa (PUTHII) craTeit u JOKJIAZOB II0 pacCMaTPUBaeMOIi TeMe.

Knroueéble cnoéa: NpakTUIYeCKUe 3aHATUA 10 HPOPMaTHKe U NHOOPMAIMOHHBIM TEXHOJIOTUAM, MOJEJIb Habopa yueOHbIX 3a5a4,
MHOI'03aauHOCTh, cpefHee IpodecCHOHAILHOE 00pa3oBaHue, BhICIIee 00pa3oBaHue.

A nsa yumuposanusn:

Byprawos B. A. Co3nanue mozesu Habopa yu4eOHBIX 3a/au MHOT03aJJa4YHOTO IIPAKTUYECKOTO 3aHATUA 10 fucnuiinHam « HDop-
MaTuka» u « TH(pOopMaIMOHHbBIE TEXHOJIOTUY B IPO(ECCUOHAIBHOU feATeIbHOCTU » . M Hopmamuka u oopasosarnue. 2024;39(1):22-30.
DOI: 10.32517/0234-0453-2024-39-1-22-30.

CREATING A MODEL OF A TRAINING TASK SET

FOR A MULTITASK PRACTICAL TRAINING IN THE COURSES
"INFORMATICS" AND "INFORMATION TECHNOLOGIES

IN PROFESSIONAL ACTIVITY"

B. A. Burnyashov' X
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Abstract

According to the federal state educational standards, the curriculum for socio-economic and humanitarian students of
secondary vocational education (SVE) and higher education (HE) includes disciplines that provide mastery of competencies in
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the field of information and communication technologies. Along with the course of informatics, they include disciplines of the
block “Information technologies in professional activity”: “Information Technologies in Court Activity” (SVE), “Information
Technologies in Professional Activity” (for several specialties of SVE), “Information and Communication Technologies in Judicial
Activity” (HE), “Information Technologies in Management” (HE), “Information Technologies in Translation Studies” (HE) and
several other disciplines.

Based on the analysis of scientific literature and an array of manuals — workshops provided to students and teachers by leading
Russian electronic library systems (ELS), as well as own pedagogical work in teaching informatics and the block of academic courses
“Information Technologies in Professional Activity”, the author proposes a model of training tasks set to be solved during the study of
these courses. The relevance of the article subject is conditioned by the necessity to effectively use the time allocated by the curricula
of socio-economic and humanitarian training areas of vocational education and higher education for the study of informatics and
information technologies in professional activities. The novelty of the results presented by the author is confirmed by the absence of
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articles and reports on the topic in the Russian Science Citation Index (RSCI) database.
Keywords: informatics and information technologies practical trainings, model of a training task set, multitasking, secondary

vocational education, higher education.
For citation:

Burnyashov B. A. Creating a model of a training task set for a multitask practical training in the courses “Informatics” and “In-
formation technologies in professional activity”. Informatics and Education. 2024;39(1):22—30. (In Russian.) DOI: 10.32517/0234-
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1. BBegeHune

Ananus yueGHBIX IIPOTPAMM IO CIEI[UATBHOCTAM
COIMAaJbHO-9KOHOMUYECKOTO0 U I'YMaHUTAPHOTO Ha-
paBJIeHUI cpeaHero mpodecCuoHaTbLHOTO U BBICIIIErO
00pasoBaHusA MOKAa3bIBAET, UYTO B CTPYKTYpPE yueOGHOro
BpeMeHU, OTBOAUMOTO HA AUCIUIJIUHBI, obecreuun-
BaIOIMe OBJIaJleHNe KOMIETEHIMAMMU B 00JIaCTU UH-
GhopManMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTHUMH,
npeobJsiafaoT NMpakTUYecKre 3aHATUA. JacTo ObIBaeT
U TaK, YTO II0 3TUM AUCIUIJINHAM IIPENyCMOTPEHBI
TOJBKO MPAaKTUYECKUE 3aJaHUA WM HU OJHOU JIEKI[UHU.
Hamnpuwmep, yuebubim miranom @I'BOY BO «Poccuii-
CKUU T'OCyIapCTBEHHBIA YHUBEPCUTET IIPABOCYAUA» IO
craenuagbHocTu 40.05.04 «CynebHasa 1 IPOKypopcKas
IesiTeIbHOCTh» HA U3yUYeHUe ZUCHUILINHBI « MHDOpMA-
IUOHHBIE U KOMMYHUKAI[MOHHBIE TEXHOJOTUU B Cye0-
HOU [esATeJbHOCTH» MPEeJyCMOTPEHO: IPAKTUUYECKUX
saHaTuii — 28 yacos, Jeknuii — 0'. Yue6HBIM IIaHOM
Kosunemxka (paryabTeTa cpegHero npodeccioHaIbLHOIO
o6paszoBanus) HOY BO «MocKOBCKHUII YHUBEPCUTET
umenu C. JO. Burte» no cnermanbHocT 38.02.04 « Kom-
Meprusa (II0 OTPAcJAM)» Ha MBYUYEeHUE AUCIUIIUHBI
«MuadopManmoHHbIE TEXHOJOTUHU B IPOGECCUOHAB-
HOM [eATEJbHOCTH» IIPEJYyCMOTPEHO: IPAKTUUYECKUX
3aHATHIT — 66 uacos, sekiuit — 02. B arToii cuTyanuu
Hens30eXHOM OKa3bIBaeTCsd HeOOXOIUMOCTh U3YUEeHU S
CTYAEHTAMU TEOPETUUYECKOU («3HAHMEBOW ») COCTABJIA-
forriei yueOHOTO IIpeIMeTa B X0/Ie BRIIOJIHEHU A 3aJaHU I
HA TPAaKTUYECKUX BaHATUIX.

ITess cTaThu — HA OCHOBAHUY HAYUHOM JIUTEPATYPhI
U IPaKTUKYMOB, JOCTYIIHBIX CTYA€HTaM U IIperoaBaTe-
JISAM B BeIYITHUX POCCUMCKUX SJIEKTPOHHBIX OMOIOTEeY-
HBIX cucTeMax (9BC), ¢ momombio aHaan3a cCoOCTBEHHOMN

1 VYueGHBIN IJIaH U KaJIeHAapPHBIN yueOHbIl rpaduk. Cremuanb-

HOoCTh 40.05.04 «CynebHasa 1 MPOKYPOPCKAS AEATEIBHOCTD» .
Poccuiickulil zocydapcmeernHblil yHUBepcUumem npasocyous.
25.01.2022. https://rgup.ru/sveden/files/40.05.04,
ochnaya_forma_obucheniya. pdf

VueGHBIN IJIAH O CIenUaJbHOCTHU CcpeaHero npodeccuo-
HaJbHOTO OoOpasoBanus 38.02.04 «Kommepriusa (o orpac-
nam)». Mockosckuii ynusepcumem umenu C. IO. Bumme.
23.03.2023. https://www.muiv.ru/upload/umm_files/UM
M/000013719/000013719 000000000.pdf?1691563002

IperoaBaTeIbCKOM eATeJIbHOCTH, B YACTHOCTH, Pabo-
TBI CO CTYAE€HTAMU I10 M3JaHHBIM aBTOPOM IPAKTUKYMaM
[1-4], co3maTs Moaeas Habopa y4eOHBIX 3a7a4 MPAKTHU-
YeCKOro 3aHATHSA no aucuuiinaaMm «HMHdopmaTura»
u «AH(popMaIiuOHHBIE TEXHOJIOTUH B PO eCCHOHATD-
HOM JeATEeJIFHOCTH» , KOTOPAas IO3BOJIUT CTyAeHTaM OCBa-
MBATh TEOPETUUYECKYIO 6a3y IIpeiMeTa 1 OJJHOBPEMEHHO
OBJIaJIeBATh He ToJabKO UT-KoMIeTeHIIuAMY, HO TaKKe
TEOPETUUYECKON 6230 M KOMIIETEHIIUAMU M3yIaeMOH
npodeccuoHaIbHOI 00JIaCTH.

2. AHanus cogepKaHuA NPakTUKymMoB
no ancunnanHam «MHpopmaTuka»
n «MHpopmaLnoHHbIe TeXHoNOrnNn
B npodeccnoHanbHOm AEATENIbHOCTN»

VYuebHble mocobua 1o fucnuniansam « Tadopmaru-
Ka» u «/HpopMaInMOHHbIE TEXHOJOTUH B IIPodeccro-
HanabHOU mesarenabHocTu» («UT B mpodeccruoHaabHOM
eATEeJIbHOCTH » ), UCIIOJIb3yeMbI€ /IS HAIIIETO UCCIIE0-
BaHUA, OBLIN OTOOPAHBI II0 CJAEAYIONIUM KPUTEPUIM:

® THUII IIOCOOUSA — MPAKTUKYMBI 1 COOPHUKU J1a00-
pPaToOpHBIX padoT;

e T0CcO0OUsA MpeJHA3HAUEHBI TOJBKO JJIA COI[AATbHO-
9KOHOMMYECKOT0 ¥ T'YMaHUTaAPHOTO HATIPABJIEHU I
TOATOTOBKU;

e 1oco0uA AOCTYIIHBI CTYAEHTAM U IIpemojaBa-
TeaaM B poccuiickux OBC Znanium, «Jlaub»,
IPR BOOKS, «YHuBepcurerckas 0uOJIMOTEKa
online», BOOK.ru u (unu) B eLIBRARY;

e K IpeaMeTy aHaJIM3a He OTHOCATCS II0CO0Us, KO-
TOPBIE ABTOPbI ITO3UIMOHUPYIOT KaK yUeOHbIe WIN
yueOHO-MeTOANUYeCKe, HO KOTOPbIe IIPU 3TOM He
COJZIepJKaT IIOJHOTO Ha0opa IPaKTUYEeCKUX PaboT
B COOTBETCTBUU C paboueil IpOrpaMMOM JUCIU-
IJIUHBI (CM., HAIIpuMep, [5]).

Bcero 651710 oTo6paHo 38 yueOHbBIX ITOCOOU I, N3HaH-
HbIX ¢ 2011 o 2023 rox B CTOJIUYHBIX U PETHOHATBHBIX
u3gaTreabCcTBax, B TOM uucjge B Bopouexxe, UpKyT-
cke, Kasaum, Kpacuogape, HoBokysuernke, CaHKT-
ITerepbypre, Caparose, CraBponoJie, PocToBe-Ha-IoHy,
YabsaHoBcKe, SIpociaBie u ap.
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AHanu3 nIpakTUKYMOB 110 qucnuniange « Tagopma-
THKa» IIOKa3aJI cjenylolee:

1. Pa6oTa c TeopeTHuyecKnM MaTepHuaiom mo nagop-
MaTHKe OPTraHM30BaHa aBTOPAMU B IPAKTUKYyMax
O-pasHoOMY:

e B OoJibIliei yacTu IPakTUKymMoB (53 %) darnbL
mexnuveckue xapakxmepucmuxu HT-
uHCMpPYy MeHmapus, NCI0Ib3yeMOT0 B X0%e
OpakTUYEeCKUX 3aHATUN (CcM., HATIpUMED,
[6, 7D);

e B XO/ie BBIMOJIHEHUSA 3aJaHUN MPaKTUKyMa
npedycmompeno noniyienue cmyoenmamu
meopemuieckux céedenuill no uHpopma-
muke: 8 % NPaKTUKYMOB OTKPBLIBAeTCA Teope-
TUYECKUM pasziesioM (cM., Hampumep, [8]), uiu
TEKCT 3aJaHuA IPAKTUYECKOIl paboThl CHAOKEH
nyHkToM «CropaBka» (cM., HanIpuMmep, [4]).

2. IloxyueHue CTyIeHTAMH TE€OPEeTUYECKUX CBeme-
HUII 110 u3y4aeMoii mpodeccuoHaJIbHON 001aCTH
OpPraHM30BaHO B XO/€ BHINMOJHEHUA 3aTaHUN
B 10,5 % npakTuxymos [2, 9].

3. Yactp npaktukymos (10,5 %) o6ecrieuuBaer or-
pPaGoTKy cTyZeHTaMi HaBHIKOB PA0OTHI C OTIEJIb-
HbIMU cTaHgapTasivu UT-uHCcTpyMEeHTAMM B U3Y-
yaeMmoii mpodeccnoHaIBHOM 001aCTH: HATIPUIMED,
«IIpaxTurywm o nudopmaruke. CraTucruuecKas
00paboTKa XMMHUECKOTO dKCIepUMeHTa CPeJ-
CTBaAMU 3JIEKTPOHHBIX Tabaui» 1. B. ITporacosoii
u U. B. Heuaesa [9], «Cratuctuueckuii anaimns
ITAHHBIX C IIOMOIIIbI0 IPOTPAMMHBIX CPEJACTB.
IIpakTurym» 9. HWU. IamunoBoii, JI. H. TutoBoii
u A. C. ®uaunnosoii [10].

4. OTpaboTKy CTyI€eHTaMi HABBIKOB PaldoTHI CO
CIeIMaJIu3UPOBAHHBIM IPOrPaMMHBIM O0ecreye-
HHEeM B u3ydyaeMoii mpodeccuoHaIbHOM 00/1aCTH
MOAePsKUBAET TAKKe MAJIasi YaCTh MMPAKTUKY-
moB (10,5 %): HanmpuMep, 3aJaHus IPAKTUKYMA
oo uapopmarure H. A. 3BepeBoil mpeaycma-
TPUBAIOT M3yUYEeHUE CTYJeHTAMU MEeJUIIMHCKOTO
KOJLIemKa IMopsaagKa paboThl MeIUIIUHCKUX aB-
TOMaTU3UPOBAHHBIX NH(MOPMAIMOHHBIX CUCTEM,
co3maHMA MeIUIIMHCKUX 0a3 qauHbix [11].

5. 26 % MPaKTUKYMOB, KaK CJIeyeT U3 X 3arJIaBusd,
MOCBSIEHBI OTPA0OTKEe OTHEJIBHBIX TeM (pas-
JesoB) mporpamMmmbl gucuunanasl « Madgopma-
THKa»: HAIpUMeD, JIab0oPaATOPHBIN MPAKTUKYM
T.B. Kuguenxo u A. A. Emenuna «Cucrema
yupaByenusa 6asamu ganubix LibreOffice Base
B GosLinux» [12]. 3ameTuM, 4TO Uaiiie BCEro aTo
OPUKJIAAHBIE IPOTPAMMBI O(DUCHBIX ITAKETOB:

e mponpuemapHoe npozpammHoe obecne-
yenue (I10), nanpumep, Microsoft Office
[13, 14];

® c60600HO pacnpocmpansemoe I10, Hanpu-
mep, OpenOffice [15, 16].

OTaesbHO CTOUT OTMETUTH, UTO NasKe ecJu B Ha-
3BaHUU IPaKTUKyMa o nmHGOpMaTHKe Ha3BaHUE IIPO-
TPaMMHOTO IPOAYKTA He YKa3aHO, TO 3aJaHUA 3a4aCTYIO
OrpaHUYEHbI OBJIaJIeHUeM HaBbIKaMU PAGOTHI B IPUKJIA/-
HbBIX TporpamMmax nakera Microsoft Office. Ha momeHnT

Hanucauusa cratbu B 9BC IPR BOOKS!, manpumep, us
JIeCATH JOCTYIHBIX TIPAKTUKYMOB Ha3BaHe KOHKPETHOTO
nponykTra komuanuu Microsoft 66110 BEIHECEHO B 3aro-
JIOBOK B ISITU ITOCOOMAX (CM., BYaCTHOCTH, [14, 17]), emtte
Tpu He ynomuHau I10 Microsoft B HazBamum, HO UCIIOIb-
30BaJId €T0 MHCTPYMEHTHI (Hampumep, cM. [18]), a aBa
OCTaBIINXCA IOCBAIIEHBI BOIIPOCAM IIPOrPAMMUPOBAHUSA.

Wsyuenune npukaagusix mporpamm Microsoft Office
CTAHOBUTCSH I'JIAaBHOM 3a/iaueil 1 HEKOTOPBIX IPAKTUKY-
MOB 110 6J10Ky maucniuiina «UT B mpodeccruoHaibHOM
IesaTeabHOCTH» (CcM., Hanpumep, [19, 20]) uau oxHoMI
U3 IJIaBHBIX 3a1au (cM., Hanpumep, [21, 22]).

Ha mamr B3rasang, udydeHue IporpaMM makKeTa
Microsoft Office B kauecTBe IriIaBHOrO MHCTPYMEH-
Ta B U3JAHHBIX B IIOCJEJHUE TONbI IPAKTUKYMAaX IO
nH(pOpPMaTHKe U HEKOTOPBIX MPAKTUKYMaX II0 GJIOKY
nucrunanH « AT B mpodeccruoHaIbHON AesITEJTbHOCTH »
ABJISETCSA OIITUOKO:

e Kypc Ha uMmnoprosdamernenue 110, ncooabsye-
MOT0 [IJIsI TOCYIaPCTBEHHBIX U MYHUIIUIAIbHBIX
HYKI, 6611 ipuHAT [IpaBuTenbctBoM PD ere
B 2015 rogy?;

® DOCCHUICKVE aJbTEPHATUBLI IIPUJOKEHUAM
Microsoft Office y:xe cyiecrsyior: ¢ 2015 roma
IOCTYIIEH IeCKTOMHBIN BapuaHT rtakera MoitOduc,
a c 2018 roga — kpocciiaT()OPMEHHBIA HaKeT
P7-Oduc;

e 3aBHCeTh OT Kanpus3oB Kommanum Microsoft,
TO OPUINATHLHO OTMEHSIONIeH TPOJaKy CBOEro
nakera mporpaMm B Poccum (c mapTa 2022 roza),
TO HerJIaCHO paspelaioineii ero mpoaasky (Ha Mo-
MEHT HallMCaHUS CTaTbH), He MOTYT HU yueOHbIe
yuperKIeHns, HI KOMMepUYecKre KOMIaHUH;

e ¢ 31 mapra 2022 roma BBeIeH 3aIlpeT Ha roc-
sakynku uMmonopTHoro ITO 6e3 corsacoBauus
C YIIOJTHOMOYEHHBIM (pe/lepajlbHbBIM OPraHOM HC-
TIOJIHUTEJILHOM BJIACTU HA OObEKTAaX 3HAYUMOU
uH(ppPaCTPYKTYPHI CTPaHbl, a c 1 suBapa 2025 roga
takoe [10 HeIb34a OyAeT MCII0IB30BaTh, JaXKe eCIIN
OHO OBLIO IIPHOOpPeTEeHO paHees,

Ha MoMeHT HanMcaHus CTaThU COOTHOIIIEHUE IPaK-
TUKYMOB IO paboTe ¢ IPUKJIAAHBIMU IIPOTpaMMaMU
Microsoft Office u co ¢cBOGOIHO pacHpoCTPaHAEMbIMUI
o(mcHBIMU IIpOrpaMMaMu cocTaBiigeT mpumepro 20:1.
EnuncrBensbM gocTynHbIM (B OBC «Jlanb»* u B maTep-

QuekTpoHHO-0ubnnoreunas cucrema IPRBOOKS. http://
www.iprbookshop.ru/

ITocranosnenue [IpaButenscTBa PP ot 16 HOsA6pa 2015 roga
Ne 1236 (¢ uam. Ha 30 HOAOpA 2023 roga) «0O6 ycTaHOBIEHUN
3ampera Ha JOIIYCK IPOTPaMMHOT0 00eCIIeYeHMsT, TPOUCK OS5I~
1I1eT'0 3 NHOCTPAHHBIX TOCYAAPCTB, IS I[eJI€H OCYIIeCTBICHU S
3aKYIIOK JJIs1 00€CIIeUeHN A TOCYAAPCTBEHHBIX U MYHUI[AIATE-
HBIX HY3KI». https://docs.cntd.ru/document/420316861
Vrkas IIpesugenra Poccuiickoit @emepanuu or 30 mapra
2022 roma Ne 166 «O mepax mo o6ecneueHUI0 TEXHOJO-
TMYEeCKOM HEe3aBUCUMOCTU U 6e30IMaCHOCTU KPUTUUECKOI
nHGOpMAaUOHHON MHOPACTPYKTYpPHl Poccuiickoit Dene-
pauuun». http://publication.pravo.gov.ru/Document/
View/0001202203300001

DJIeKTPOHHO-0ubsnoTeunada cucrema «Jlaub». https://e.
lanbook.com/userinfo
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HeT-MarasuHax) IPaKTUKYyMOM, 00ecIriedrnBaionium op-
MUpPOBaHMeE Y 00yUYAIONIUXCS YMEHUHN 1 HaBBIKOB PA60OTHI
B IPUKJIAAHBIX IIPOrPAMMAaX POCCUHACKUX OPUCHBIX MaKe-
TOB, ABJIAETCA MIPAKTUKYM, U3AaHHBIN HaMu B 2023 roxy
[3], Torma Kax B 'epmanuu, cTpaTernueckoM IIapTHepe
CIITA, mpaKTUKYMBI C HAITMOHAJIHLHOM aIbTePHATUBOM —
opucubiM makerom SoftMaker Office BeIxoaAaT peryJisap-
HO 110 Mepe ero oouoBienusd [23]. A B KHP munucrepcTBo
o0pasoBaHUA B PaMKaX IIPOBeNEeHUA HAI[MOHAJIBHOTO
SK3aMeHa JJIA CTYAEHTOB Ha BJIaJIeHIIe KOMITbIOTEDHBIMU
3HAHUAMU IIPOBEPSET YMEHUE IT0JIL30BAThHC ITPOTpaMMa-
Mu Kurtaiickoro nakera WPS Office [24].

AHanun3 mpakTUKYMOB 10 0JIOKY mucuuniaue «UT
B 1pocdeccMOHATIBHOM IeATeIHbHOCTH » IIOKA3aJI:

1. 3naunTeapHasa YacTh MpaKTUKYMoB (31,5 %) moa-
IepsKkuBaeT oTpaboOTKY CTyJleHTaMi HaBBIKOB pa-
00THI CO CIENUATN3UPOBAHHBIM IIPOTrPAMMHBIM
o0ecneyeHuEeM B N3y4aeMoii mpodecCHOHAIbHON
obJsacTu:

e B10,5 % IpaKTUKYMOB €CTh OTEJILHBIE MeMbL,
npedycmampuéarouj,ue oéradenue npo-
¢geccuonanvnvimu HT-uncmpymenmamu
U UHPOPMAYUOHHBLIMU CUCeMaAMU: HAIIPU-
mep, mogenvpoBanue B BizAgi Process Modeler
[1, 25], pelieHre yueTHBIX 3a/1a4 B IPOrPaMMHO-
TEeXHUYECKOM KOMILIEKCE aBTOMATU3UPOBAHHOTO
KapTOTEeUYHOTO yUeTa CIIeIIKOHTUHTeHTa [26];

e 8% NpakKTUKYMOB OXBATBHIBAIOT WLUPOKUL
cnexkmp cneyuaausupoéannvix HT-un-
cmpymeHmoa: HaupuMep, Halll IPaKTUKYM
Mo MHMOPMAIMOHHBIM TEXHOJOTUAM B Iepe-
BOZOBEIEHUN U 3apy0erKHOM (DUJIOJIOTUY TIOJ-
pasymeBaeT paboTy CTYZEHTOB C Pa3sHBIMU
TUIIAMU OHJIAMH-CJI0Bapeii, OpaysepHbBIMU pac-
IMUPEHUAMU OHJIaWH-TIEPEBOJA, JIMHTBUCTHYE-
CKUMU KOPIyCaMH, IOMCKOBBIMU CHUCTEMaMU
TEPMUHOB U AeDUHUIINI, TEDMUHOJIOTUUECKI-
MU cJ0oBapsaMu, 6azamu (0aHKaMu) JaHHBIX,
OHJAalH-CepBUCAMM MAIIMHHOTO IIEPEBOJA,
OHJIAITH-CepBUCAMU IIPOBEPKU IIPABOIUCAHUS,
cHUCTeMaMU aBTOMATU3UPOBAHHOTO iepeBoa[2],
a mpakTukym « HbopMarmoHHbIe TEXHOJIOTUHT
B sKuBOTHOBOACTBe» O.B. ®UIMHCKONA HAPAILY
C pelreHneM 300TexHnYecKux 3agad B MS Excel
mpegycMaTpuBaeT pabory ¢ poccuiickum I1O miis
sKuBOoTHOBO/cTBA « Kopasi» u «Censxrc. MoJiou-
HBIN CKOT. Il1emenHO yueT B X03aMcTBax » [27];

e 10,5 % IpPaKTUKYMOB IIOJHOCTBHIO IIOCBSIIIIEHEI
061a0€eHUI0 HABBLKAMU PAGOmMbL c omdens-
Hotmu HT-uncmpymenmamu u ungpopma-
YUOHHBbLMU cCUCMemMamMu 6 CO0OMmeemcmeuu
C 3aA613eMbLMU YerimU YLeOHo20 Kypca:
HampuMep, B Kypce «HpopMaIinoHHbIe TEXHO-
JIOTUY B 9KOHOMUKE» CTYAEHTHI OCBANBAIOT ITPO-
rpamMHEbIe TPoAyKTHI « 1C:IIpeanpuarues» uopo-
rpammy «Barir hmHaHCOBBI aHAIUTUK » [28];

e BBIMOJIHEHUE 3amaHuil 8 % TPaKTUKYMOB IIO-
3BOJISET CTYAEHTaM PaCIIUPUTh 3HAHUA B U3Y-
yaeMoli mpodeccuoHaabHO obgacTtu (cMm.,
HapuMmep, [27]).

2. B 13,5 % npakTUKYMOB OCHOBBI MCIIOJIb30BAHMS
NPUKJATHBIX IPOTPAMM OTPAaGATHIBAIOTCS HA
MaTepuaJe, He OTHOcAIeMcs K Oyayureit mpodec-
CHOHAJILHOM 1eATeJIFHOCTH O0yUAIOIIUXCSA: HAITPU-
Mep, OyAyIIue IPUCTHI PACCUNUTHIBAIOT CXEMBI 10~
raireHus 3aiiMa, IPOU3BOISAT OIEHKY UHBECTUILHIH,
paspabaThIBAlOT CBOAHYIO TAOJIUILY C IOABEIeHIEM
UTOTOB II0 MOJIIO «IIpoxano» [29, 30].

3. Cneyndpuka popmmnpoBaHmna 3apgau

Ha NpaKTUYeCKNX 3aHATUAX NO ANCLNMINHaAM
«MNHpopmaTuka» n «<MHpopmaLoHHbIe
TexHonorum B npodeccroHanbHoOM
[eATeNnbHOCTU»

B maGope sHaHU, yMEHUHN U HABLIKOB, KOTOPLIMU
corJacHo (emepasbHBIM T'OCYAapCTBEHHBIM 00paso-
BaTenbHBIM cTangapraM (PI'OC) cTrymeHTHI pa3HbIX
HaMpaBJEeHUN MOATOTOBKU 110 MHGOPMATHKE U OJOKY
yueOHBIX aucnuiiane « AT B mpodeccruoHaJ bHON ae-
ATEeJIbHOCTU» AOJKHBI OBJIAJIEBATH B YUPEKIEHUAX
cpexHero npodeccuoHasibHOTO obpasoBanusa (CIIO),
KaK IPaBUJIO, IPUCYTCTBYIOT, IOMUMO HH(GOPMAIIMOH-
HO-TE€XHOJIOTUYECKUX KOMIETEeHI[U, KOMIIOHEHTHI OT-
IeJIbHBIX KOMIIETEHITNH n3y4yaeMoii mpod)ecCuOHAIbHOMI
obsactu. Tak, PI'OC cuenuanabuocTu 40.02.01 «IIpaBo
¥ OpraHM3aIlus COIINAJIbHOT0 00ecIieueHnA» IIpeaycMa-
TPUBAET IPU U3YUEHUU TUCITUILINHEI « THOpMAaIOH-
HbIe TeXHOJIOTUU B IIPOoGheCCUOHATBHON eI TeIbHOCTY »
oBJazeHue cpenu npounx Komierenmueit OK-9: «Opu-
€HTHUPOBATHCA B YCJIOBUSAX MOCTOSHHOTO M3MEHEHUS
IpaBoBoii 6a3bI» L. UTOOBI BpeMs, OTBOAMMOE YUeOHBIMUI
IJIaHAMHU Ha OCBOEHIE Ha3BaHHBIX AUCIIUIIINH, MCIIOJIb-
30BaJIOCh 9PPEKTUBHO, MPAKTUYECKNE 3aHATHU A 110 UH-
¢dopmaTuke u UT B npodeccuoHaILHOM e ATEITLHOCTH
nasa crymeHToB CIIO u BO conmuaasHO-9KOHOMUYECKOTO
M TYMAHUTAPHOTO HANIPABJIEHUI IMOATOTOBKH JOIKHBI
Cco/epKaTh MHOT03aJauyHble 3aTaHU.

MHoOrosagauHoCThb MPAKTUYECKOT0 3aHATUA, HA HATIT
B3TJIAL, OTUYACTU YKJIAABIBAETCS B IMIOHATHUE «MHTErPU-
poBaHHOE 3aHATHUE», IIOJ KOTOPHIM OOLIYHO ITOHUMAIOT
«OCOOBIN TUII 3aHATUA, 00'beJUHAIOIIETO B cebe 00yUueHme
OJHOBPEMEHHO I10 HECKOJbKUM AUCIUILINHAM IPU U3Y-
YEeHUU OJJHOTO IOHATUSA, TeMbI WU ABjJeHuA» [31]. IIpu-
MEepPOM TOMY MOJKET CJIYKUTh NHTETPUPOBAHHOE 3aHATHE
no aucnunanuaMm «HopMupoBaHue Tpynga U CMeThI»
u «MadopmaTura» Ha Temy « CocraBiienue cMeTh» [31].

HekoTopble aBTOPELI CUNTAIOT, UTO PeEIlleHre 3a1au
npeaMeTHOH AeATeJbHOCTU SIBJIAETCS OCHOBOI s
opraHmu3auu 3aHATUI KaK Mo nHpopMaTUKe, TaK U 10
MHOOPMAIIMOHHBIM TEXHOJJOTUSIM B IPO(hecCuOHATbHOMN
IesaTesbHOCTHU [32], ¢ YeM MBI IIOJIHOCTHIO COTJIACHBI.

ITpukas MuHucTepcTBa 06pasoBaHud U HayKu Poccuiickoit
dDepeparnuu ot 12 mas 2014 roga Ne 508 (pex. ot 14.09.2016)
«006 yTBepkAeHnH QeepaTbHOTO rOCyAapCTBEHHOTO 06paso-
BATEJILHOTO CTAHJAPTA CPELHEro TPo(heCcCnOHaTILHOTO 06paso-
BaHUs 1o cueruasbuoctTu 40.02.01 “IIpaBo u opraHusamus
conmasbHOrO obecrieuenusa” ». https://fgos.ru/fgos/fgos-40-
02-01-pravo-i-organizaciya-socialnogo-obespecheniya-508/
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ITockoabKYy 00yUeHUe 10 BCeM JUCIIUATIINHAM (BKJIO-
yasi, HAIIpUMep, HallCaHWe CTYAeHUeCKUX YUeOHBIX
paboT, HAy4YHO-UCCIeq0BaTeILCKYI0 paboTy CTyaeHTa
(HUPC)) TpebdyeT oT oOyuaromuxca KaK MUHUMYM BJIa-
JIeHUA TEKCTOBBIMU PeJJaKTOpaMu, 3alaHue IPaKTUYe-
CKOT0 3aHATHUA 110 nH(POPMATHKE U/UIU OJOKY yIeOHBIX
mucrunani « AT B mpodeccruoHa IbHON AeATEIBHOCTU »
IOJI3KHO OBIThH, B YACTHOCTHU, IIOCBAIIEHO TaKyKe OBJIA-
IEeHWI0 CTAHJAaPTHBIMU YUYEOHBIMU KOMIIETEHITUAMU
uan Kxomnereunuamu HUPC. Kpome Toro, B miaHax
HaYYHBIX pa0OT U MPAKTUKYMaX BCTPEUAIOTCS 3aJaHUs,
dopmMupy0OIIe NHBIE KOMIIETEHIIN, HAIIPUMED, KOM-
mMyHuKaTtuBHbIE [33].

Ucxopgsa us ckazanHoro, cpopmyaupyemMm tpedoBa-
HUSA, KOTOPHIE PEIHABIAIOTCA K (POPMUPOBAHUIO 32,124
MPAKTHYECKOTr0 3a{aHnA.

Bo-nepBeIX, 3aHAmMUe 00NHCHO ObLMb MHO203a-
dauHblm (1 3aJaHUA B HEM TOXKe).

Bo-BTOpBIX, B 3aBUCUMOCTH OT I1eJIU O0YUEHU ST MOHC-
HO 6bLdenumb nAmMmb MuUnoé 3adayi, peuraembLx
6 x00e NpaKmu1ecKkozo 3aHaAmus no uHpopma-
muke u 610Ky ywebHovix ducyunaun «HT 6 npo-
eccuonanvHol deamenbHoCMU»:

e 3amauwm 110 oBiageHnio UT-KoOMIeTeHIIUAMY;

® 3aJaYM 110 OBJIAJIEHUIO KOMIIETEHIITUAMY B U3y4a-
eMoii mpodeccroHAIBLHOMN 00J1aCTH;

e 3aJaYU II0 OBJIAJIEHUIO CTAHAAPTHHIMU YIeOHBIMU
KOMIIETEHIIUAMU;

e 3aJauM IO OBJaAeHNI0 KomiereHuamu HUPC;

® 3aJaYM II0 OBJIAJIEHUIO UHBIMU KOMIIETEHITUAMU.

B-TpeThbux, 3a0aiu npakKkmuieckozo 3aHAMUA
MOXHCHO pa3denumsb HA MPU Kamezopuu 6 3a6uU-
cumocmu om nepuoduLHOCMuU UX 6blLNONLHEHU:

e 3ajauu, 00si3aTesIbHbIE AJIA BEIIOJHEeHUS Ha KaskK-

JIOM BaHATUU;

e 3ajauu, KOTOPBIE CJIeYeT BhIMMOJHATH C YCTAHOB-
JIEHHOII IePUOAUIHOCTHIO;

e 3aJauu, BBITTOJHSIEMbIE Ha ONPeAeJIeHHOM KOJIU-
YyecTBe 3aHATHUH (B 3aBUCUMOCTU OT 0OCOOEHHOCTEH
y4eOHBIX IIJIAHOB KOHKPETHBIX YUPEKIeHUN 00-
pasoBaHUA).

4. Mopenb Habopa yue6HbIX 3agay
NPaKTNYECKOro 3aHATNA: KOHCTPYpOBaHue
M NpuMep NCNosNib30BaHNA

YT06BI cO3IaTh MOZEIb Ha0opa yUeOHbBIX 3aaU IIPaK-
TUYECKOTO 3aHATUS I0 Aucruanaam « MadopmaTura»
u/unu «HpopMaIMoOHHbIe TEXHOJOTUHN B ITpodeccro-
HaJBHOU JeATEeJIbHOCTU» B COOTBETCTBUY C OIIMCAHHBIMU
TpeGOBaHUAMUY, PACIIPEIEJINM TUIIBI 3a1a4 IO BBIJEJIEH-
HBIM HaMU KaTeTOPUAM CJIeIyIOIIuM 00pa3om:

1. 3adauu, o6a3amenvrHovle 0N 6bLNONLHEHUS

Ha Kaxcoom 3aHaAmuu.

e 3amaua Ne 1 «CoBepilieHCTBOBaHIIE HABBIKOB pa-
60ThI co cTaugapTHEIMU UT-uHCTPpYMEHTAMUY »
(nna kypca «MHpOpMaATHUKa» WM TUCIHUIJINH
6sioka «T B mpodeccoOHAIBHON AeATEJIbHO-
CTHU»).

2.3a0a4vu, komopuvie cnedyem 6bLNONHAMD

C YCmaH061eHHOU nepuoduiHoCmslo:

e zamaua Ne 2 «IlosryueHme TeopeTUUECKUX 3HA-
Hu# B obsnactu UT» (g kypca «Uuadopmaru-
Kay);

o 3anmaua Ne 3 «IIpumenenue cranmaptTabix UT-
WHCTPYMEHTOB B U3y4YaeMoO#l mpodeccroHaIb-
HOIT ob6sactu» (naa Kypca «MudopmaTukras
u quctuianH 6oKa « T B mpodeccruonaabHO
IesITeJIbHOCTU » );

o 3amaua Ne 4 «IlosyueHune 3HAHUU B ©3y4aeMoi
npodeccruoHaIbHOM obacTu mpu momoru UT»
(misz kypca «MuHpopMaTHKa» U OJUCIIUNINH
o6sioka «UT B nmpodeccroHAIBHO IesATeIbHO-
CTHU»).

3. 3ada4u, ébitnonnaemvle Ha onpedeneHHOM

Koauwecmaee 3anamuil o uaopmarure u UT

B IIpo(eccroHaIbHOM AeATeILHOCTH B 3aBUCUMO-

CTH OT 0COOE€HHOCTEH yUeOHBIX IIJIaHOB KOHKPEeT-

HBIX VUPEKIeHUN 00pasoBaHUA:

e zamaua Ne 5 «IIpuMeHeHUe CIIeUATIU3UPO-
BamHoro 11O B uzyuaemoii mpodeccruoHaIbHOMN
obacT» ;

e 3anmaua Ne 6 «IIpumenenue cranmapTabix UT-
WHCTPYMEHTOB B YUeOHO NeATeIbHOCTH »;

e 3zanmaua Ne 7 «IIpumeHenue cranmapTHbix UT-
unacTpyMeHTOB B HUUPC»;

e zamaua Ne 8 «IIpumeHeHUE CIEIIMATIU3UPOBAH-
HbIX U T-UHCTPYMEHTOB 1151 HAYYHOUN PabOThI» ;

e zamaum Ne 9, obecmeumBaloIe OBJIAJEHNIE
CTYyIeHTaMU MHBIX KOMIIETEHITUI.

IIpencraBum HAGODP yueOHBIX 3a4a4 OJHOTO IIPAKTHU-
YeCKOTr0 3aHATUS 110 HH(popMaTHKe (MIn GJIOKY JUCITH-
nanH «T B npodeccrnoHaIbHON NeATEIBHOCTH» ) U UX
B3aWMOCBS3HU B BUe MoJeau (CM. puc.).

IIpoanamusupyeM OPU IMOMOIIU TPEIJI0KEHHOM
Mozenu HaGOp yueOHBIX 3aJad, pellaeMbIX Ha IpPaK-
TUYECKOM 3aHATUU 110 TeMe « HTepHeT-UCTOUHUKU
PaBOBOI MH(MOPMAIIUU » B XO/e UYUCHUS TUCIIUILINHBI
«HdopMaIinoHHble TEXHOJJIOTUU B IOPUAUUECKON Ies-
TeJIBHOCTU» (CM. TabJI.).

Ha paccMoTpeHHOM HPaKTUYECKOM 3aHATUU pelra-
FOTCS 3aJ]aUM III€CTH BUAO0B U3 NeBATH BO3MOMKHBIX.

5. BbiBOADI

IIpakTUKyMBI 0 AucHuianHe « AHDOopMaTUKa»
u 670Ky yuebubIX aucnuniaud «T B mpodeccuoHab-
HOM [eATEeJbHOCTH» AJIS COINAIbHO-9KOHOMUUYECKOTr0
U I'yMaHUTaApHOTro HamnpaBJeHuu nmoxroroxku CIIO
u BO B 1es1ax a)(peKTUBHOTO UCTIOJIb30BaAHUA BPEMeHH,
OTBOAMMOTO yUeOHBIMU IIJIAHAMY Ha OBJIAJEHUE ITUX
NUCIUILINH, JOJIXKHBI COIepKaTh MHOT03aJauHbIe 3a1a-
HUsA, HAIIpaBJIeHHbIE Ha PeIlleHre 3a4a4, 00513aTeJIbHBIX
IIJIs BBITIOJTHEHU ST Ha KAXKIOM IIPAKTUYECKOM 3aHATUH,
U OJHOBPEMEHHO Ha pellleHre OJHOM MM HEeCKOJbKUX
3a/1a4 «He00s13aTeJIbHBIX » KATETOPUI, IepeunCIeHHBIX
HaMU B MOJeJIN, IIPeJICTaBJIeHHO Ha PUCYHKE.

Tpebosauusa roccrangapros CIIO u BO k comep:ka-
Huio gucnuiiule « Muadopmaruka» u « T B mpodeccuo-
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3aoaua Ne 9. Opnagenue |
MHBIMH KOMIIETCHLHAMH | -

OBnanenyrie MHbIMA

OBnageHre KOMIIETEHIUSIMA

3aoaua Ne 7. [lpumeHenue

UT-unctpymenros B HUPC

KOMIIETEHLUAMU B H3y4aeMoii
e . npodeccuoHanbHoi 061acTu
I
1
3aoaua Ne 6. Ilpumenenne
CTaHIAPTHBIX < Obnazerue
nap - CTaHAapTHBIMH 3ANAHUE
HUT-unctpymenToB
. yueOHBIMU
B Y4eOHOH JeATENbHOCTH
KOMIIETEHIUAMH r
J L
Ognanenue

W T-xoMneTeHnusIMu

CTaHAAPTHBIX

HAJIbHO JeATeTbHOCTH » AJIsI KOHKPETHBIX HAITPABJIEHU I
MOATOTOBKY MAJIO PA3/INYaoTCAa MexK Iy coboii. [TosTomy,
HWCTIOJIb3Y s OMUCAHHBIN B CTATHE TMOAXO0/, II0 3TUM JUC-
MUIJINHAM MOKHO CO3/aBaTh KaK MPAKTUKYMBI IJId

3aoaua Ne 8. IlpumeneHue
CreLHAT3UPOBAHHBIX
UT-vHCTpYyMEHTOB
JJIsl Hay4HOH paboThl

OBnajgenne
KOMITETEHIIMSMHU
HHUPC

3aoaua Ne 1. CoBeplIeHCTBOBaHHE
HaBBIKOB PabOTHI CO CTAHAAPTHBIMU
UT-uncTpyMEHTaMU

3aoaua Ne 5. Ilpumenenne
CIeLMaTU3UPOBAHHOTO
I1O B uzyuaemoii
npodecCHOHaNIBbHOM 00nacTu

3aoaua Ne 4. Ilonydenue
3HaHUH B U3y4aeMou
npodeccuoHanbHOM obnacTu
npu nomomu UT

3aoaua Ne 3. [lpumeHneHue
crangapTHeix UT-uHCcTpyMEHTOB
B M3y4yaeMol npodeccroHanbHO
obnactu

3aoaua Ne 2. Tlomydenue

"| reopeTnueckux 3uaumii B o6mactu UT

.

Puc. Modenv Habopa yuebHbLX 3a0a4 NPAKMULECK020 3AHAMUSL
no ducyunaunam « Hugopmamura» u « HHopMayUOHHbLE MEeXHON0ZUL 6 NPOPECCUOHALbHOU OesmelbHOCU»

Fig. The model of a training task set for a practical training
in the courses “Informatics” and “Information technologies in professional activity”

KOHKDETHBIX HAllPaBJIE€HUH TIOATOTOBKY, TAK U YHUBED-
caJIbHbIE TPAKTUKYMBI JAJISI COI[UATbHO-9KOHOMUYECKOTO
U T'yMaHUTApPHOTO HAaNIPaBJIEHUII cpeJHero mpodeccuo-
HAJILHOTO U BBICIIIETO 00PA30BaHUA.

Tab6auya / Table

Ha6op yue6HbIX 3afay, peluaeMbiX Ha NPaKTNYECKOM 3aHATUMN No TeMe «MIHTepHeT-NCTOYHUKIN NpaBoBoli Hpopmauun»
The training task set to be solved at the practical training on the topic "Internet sources of legal information"

Ne
/o

Copmeprxanue 3agaHus

ITens oOyueHUSA

YuebHasa 3agaua

Twun yue6HOM 3agaunm

CopeprxaHye yueOHOU
3amauu

CospaiiTe B paboueil mamke «Nerpyi-
nel_Pavmunaua Vma Muadopmann-
OHHBIE TeXHOJIOTHU B IOPUANYECKOHN
eATeJIbHOCTU » TEKCTOBBIHN JOKYMEHT
«Nerpynner @amvunusa Vms uaTEp-
HeT-UCTOYHUKU IIPaBOBOUd mHGOP-
MAaIyu »

Osnanenne UT-kowm-
MeTeHIUAMU

3amaua Ne 1 «CoBepiren-
CTBOBaHIE HABBIKOB pabo-
Tl cO cTaHmapTubiMu WT-
WHCTPYMEHTaMU »

Pab6ora ¢ uHCcTpy™MeHTa-
MU O0JIAUHBIX X PAHUJIAIIL]
O6aaxo Mail.ru wian u-
nexc.luck

OTKpOiiTe HEKOMMEPYECK YO OHJIAH-
BEPCHUI0 CIIPABOYHOU IPaBOBOM CHU-
crembl (CIIC) «KoncynbrauTlliaioc»
¥ TIPU TIOMOIIY UHCTPYMeHTa (BKJIaI-
Ku) «CioBaph TEPMUHOB» HaWguUTE
onpeneneHue TepmuHa «IIpaBoBas
uHpoOpMaAIIA»

OBJlaseHne KoMIle-
TEHIIUAMU B U3yda-
eMoii mmpodeccuo-
HaJIbHOU 00aCcTU

Bagaua Ne 2 «ITomyuenue Te-
OpeTHUYeCKUX 3HAHUU B 00-
gmactu UT»;

samaua N¢ 4 «Ilomyuenue
3HAHUU B MU3y4yaeMOU IPO-
deccuoHaabHON O6GIacTU
mpu oMoty YUT»;

samaua Ne 5 «IIpumenenue
cuenmajiusupoBarHoro 110
B m3ydaeMoil npodeccuo-
HaJBHOU 06JacTu »

ITonyuenue yueOGHOM UH-
(opmaimu Ipu TOMOIIU
CIIC
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OKkonuanue mabaiuybt |
End of the table

ComepskaHue 3aIaHIs

ITens oOyuenus

YuebHada 3amaua

Tun yueGHO 3amaun

Cozepsxanue yueOHOMR
3amaun

Buecure Ha cTpaHHUIy TEKCTOBOIO
IOKyMeHTa Hali[eHHOe OIpeJeseHue
CO CCBLJIIKO¥ Ha UCTOYHUK (BCIIOMHUTE
npaBuiia 0OPMIIEHIS ICTOYHUKA TP
HanmcaHnu KoHcuekTa). [IpumenuTe
OIVH M3 MIPUQTOB ITOJHOIEHHBIX Me-
Tpudyeckux aHaiaoros Times New Ro-
man, peKOMeH/JOBaHHBIX JIJI BeIeHUA
OPraHu3aIMOHHO-PACIOPALATEIHHOMN
noxymenTanuu TOCTP 7.0.97-2016;
pasmep mpudra 11 ot

Osnagenne UT-Kom-
MeTeHIUAMU

3amaua Ne 1 «CoBepirmen-
CTBOBaHIE HABLIKOB Pa0OThI
co cragmaptabiMu UT-un-
CTPYMEHTAMH »

Pa6GoTa B TeKcTOBOM pe-
IaKTope

OBnameHue cTaH-
IapTHBIMU yIeOHBI-
MU KOMIIETEHITUAMU

3amaua Ne 6 «IIpumenenue
craugapTabix UT-mHCTDY-
MEHTOB B y4eOHOM JeATeb-
HOCTU»

IIpaBusia opopmiaeHUs
WCTOYHUKA IIPU HAIKCA-
HUAY KOHCIIEKTAa

OBylazeHue KoMmie-
Teunuamu HUPC

3amaua Ne 7 «IIpumenenue
craggaptasix UT-uncrpy-
menTOoB B HUPC»

IIpaBusia 6ubnauorpa-
PrYecKOro onucaHusa
HCTOUYHUKA

Haiigure Ha opunmuanbHOM MHTEP-
HEeT-IIopTaJje IPaBOBOY MHMOPMAI[UU
Poccuiickoit @enepanuu 4. 3 cT. 15
Koucrurynuu P®

OBJlaseHre KOMIIe-
TEHIIUAMU B U3yda-
eMoii mpodeccuo-
HaJILHOM o0JacTu

agaua Ne 2 «ITosryuenne Te-
OpeTUuYecKux 3HAHUI B 00-
aactu U'T»

ITonyuenue yueOHOI HH-
dopMaIuy IpU ITOMOIITH
opUIMaTBHBIX CAWTOB
IPaBoOBOI MHMOPMAIIUNA

OBJlaseHre KOMIIe-
TEHIIUAMU B U3yda-
eMoii mpodeccuo-
HaJILHOU o0JacTu

Bamaua Ne 5 «IIpumenenue
crnenuanusupoBanuoro 110
B M3ydyaeMoOu Impodeccuo-
HaJIbHOIT 00JI1aCTH »

ITonyuenue yueOHOI NH-
dopMaIuu Ipu ITOMOIITH
opHUIMaTBHBIX CAUTOB
IPaBoOBOI MHMOPMAIIUNA

Brecure Ha CTpaHUILY TEKCTOBOTO J0-
KyMeHTa HailZIeHHBIH TeKCT, oTdhopmMa-
TUPYHATE B COOTBETCTBUU C YKABAHUSA-
MU IIyHKTa 3 3aJaHnil K HACTOAIIEMY
IPaKTUIECKOMY BaHATUIO

Osananenune UT-KoMm-
MeTeHIUAMU

3amaua Ne 1 «CoBepimen-
CTBOBaHVE HABBIKOB Pa0OThL
co cragmaptabiMu UT-un-
CTPYMEHTAMH »

Pa6GoTa B TeKcTOBOM pe-
IaKTope

Bo Brianke «O KOMIAaHUU U IPO-
IYKTaxX» TJIABHOM WHTEPHET-CTPaHU-
el CIIC «Koucynwsraurlliioc» B He-
KOMMEDPUYECKOM IIPOEKTe «YuacTue
B pa3paboTKe KOHIEIIUU dJIEKTPOH-
HOT'O PACIIPOCTPaHEHUs IPABOBOI MH-
dopmauu» HaWAUTe TPUIOKeHUe 1
K JOKJAaLy MeHePaJbHOTO0 JUPEKTOopa
3A0 «Koucyasraut ILaroc» I0.B. Ho-
BUKOBA « OCHOBHBIE ITPUHITUAIILI ITOCTPO-
eHUs 93(PPEeKTUBHOI CUCTEMBI PACIIPO-
CTpaHeHMs IPaBOBOI MH(MOPMAITI »

OByazmeHue Komme-
TEHIIUAMU B U3y4a-
eMo# mpodeccuo-
HaJILHOM 00JIacTu

3amaua Ne 5 «IIpumeneHnue
crenuanusuposanuoro I10
B Mm3y4uaeMoi mpodeccuo-
HaJILHOM 00J1aCTH »

Patora B CIIC

N3n0XeHHYI0 B IPUJIOYKEHUN UH-
dopmManuio o CTPyKType IpaBOBO
na@opManuu oopMuUTE B BUAE Ta-
OJIUIIBI TI0 TTAa0JIOHY, IPUBEIEHHOMY
Ha PUCYHKe; Ha3BaHUA HEO(PUIUATb-
HBIX ICTOYHUKOB BBIJEJINTE KYPCUBOM

Osnagenne UT-KoMm-
HeTeHIUAMU

3amaua Ne 1 «CoBepimen-
CTBOBaHVE HABBIKOB Pa0OThL
co craggapTabiMu UT-uHCT-
PYMEHTaMM »

Pa6GoTa B TeKcTOBOM pe-
IaKTope

K ormMeueHHBIM 3Be3M0YKOM (*) MOHA-
TUAM 400aBbTe OIpENeJeHUs B BUE
KOMMEHTapueB (BCOOMHUTE, KAk
UHCTPYMeHT «J[06aBUTH KOMMEHTA-
puii» UCHIOJB3yeTCA IPU HAIIMCAHUU
3JIEKTPOHHOTO KOHCIIEKTA)

OBnameHue cTaH-
IapTHBIMU YUeOHBI-
MU KOMII€TeHI[AMU

3amaua Ne 6 «IIpumenenue
craugapTabix UT-mHCTDY-
MEHTOB B yu4eGHOU JeATeshb-
HOCTU»

Pa6GoTa B TeKcTOBOM pe-
IaKTope

OBylazieHue KoMmIie-
Teunuavu HUPC

3amaua Ne 7 «IIpumenenue
cragmaptasix UT-uncrpy-
menToB B HUPC»

Pa6GoTa B TeKkcTOBOM pe-
IaKTope

«IIpuBssxuTe» K HANMEHOBAHUAM 01~
UAAJIbHBIX NCTOUHUKOB I'UIIEPCCHLIKY
Ha COOTBETCTBYIOIINE BeO-CalThI, pas-
MEeCTHUTE PALOM CO CChLIKAMU JIOTOTH-
TIBI 9TUX CAUTOB (CM. IITa0JI0H)

Osaanenne UT-Kom-
HeTeHIUAMU

3amaua Ne 1 «CoBepirmen-
CTBOBaHIE HABBIKOB PA0OTHI
co craamaptabiMu UT-un-
CTPYMEHTaMM »

Pa6GoTa B TeKcTOBOM pe-
IaKTOpe C UHCTPYMeHTa-
MU BKJIAAKU «BcTtaBka»
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Annomayusn

OG6pasoBaTeJIbHBIN ITPOIECC B By3e HalpaBJyieH Ha ()OPMUPOBaHUE Y CTyJeHTa OIIPeeJIeHHOro Habopa KOMIIETeHIIUI U HAYaJIbHOTO
onbITa IPOEeCcCUOHATBLHOM [esATeIbHOCTH. Y KABaHHBIH OIIBIT MOYKET ObITh IPUOOPETeH IIyTeM CUTYAI[MOHHOI'0 00yUYeHU s, KOTOPOEe OCHO-
BBIBaeTCs Ha pasbope U pelIeHn Y 3a/ja4, XapaKTePHBIX JJIA OIpeleIeHHOM MTPodheCCUOHATBHON AeATEJILHOCTH. PelleHre CUTyarnoHHBIX
3aj/1a4 ¢ UCIIOJIb30BaHUEM cpeacTB miaaTdopmsl « 1C: IIpeanpusiTie» IO3BOJUT afauTUPOBaTh Oy ayiero cunemuanucra UT-cheps K paboTe,
CBABAHHON C HEOOXOAUMOCTHIO CO3JaHUA IPEeIMEeTHO-OPUEHTUPOBAHHBIX NH(POPMAIITMOHHBIX CUCTEM CPEJCTBAMY BOCTPE6GOBAHHBIX IIPO-
TPaMMHBIX IIPOAYKTOB.

B craTbe mposeMOHCTPUPOBAHBI JUAAKTUYECKUE BOSMOYKHOCTY OPTaHUBAINY CUTYAIMOHHOTO O0y4YeHUA Oy AYIIUX CIEeIUaINCTOB
HUT-cheps! ¢ ucnonbzoBanueMm cpenctB miaatdopmel «1C:IIpeanpusitues. IIpeacraBieHbl IPUMeEPhl CUTYAIIMOHHBIX 3a7ad, PelleHue
KOTODBIX IIPEAIIoJaraerT pa3paboTKy NPUKJIAAHON NHGOPMAIMOHHON CUCTEMBI AJIA 3aJaHHOI IIPeAMEeTHON 006JIacTH CPeACTBAMU IIJIAT-
dopmsl «1C:IIpegnpuarue» . IIpeaioskeHsl 061iue TpeOOBaHUA K Pe3yabTaTy paspaboTku nuGopManuoHHo cucteMbl. IIokasaHo, 4TO
pellleHe CUTYaIlMOHHBIX 3a/1a4U B YKa3aHHBIX (POPMYJIHUPOBKAaX TPEGYET OT CTyJeHTa BCECTOPOHHET0 aHAIN3a YCIOBUI padpaboTKU U Tpe-
60oBaHUIT K UTOTOBOMY IIPOAYKTY, AMArHOCTUPOBAHUS U CBOEBPEMEHHOT'O UCIIPABJIEHU S OIINO0OK Ha BecexX dTamnax paborsl. CresiaH BHIBOJ
0 11eJ1eCO00PAa3HOCTH BKJIIOUEHUA CUTYAIMOHHOTO O0YUeHU s B IIOATOTOBKY Oyayiero cuenuanucta UT-cdepsl Kak crmocoba morpysKeHuns
B OyAyIIYIO IPO(ECCHOHANBHYIO JeATEeIbHOCTD.

Knarmoueswvle cnosa: cutyanuonHoe o0yueHue, CUTyalluOHHAA 3aja4da, Keic, Keiic-metron, «1C:IIpegnpusatue», miardopma, KOH-
durypanusa.
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CASE-BASED LEARNING USING THE 1C:ENTERPRISE
PLATFORM TOOLS AS A METHOD FOR PROFESSIONAL
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Abstract

The educational process in higher education is aimed at developing a certain set of competencies and initial experience of professional
activity in the student. This experience can be acquired by case-based learning, which is focused on the analysis and solution of problems
that are typical for a certain professional activity. Solving case-based tasks using the tools of the 1C:Enterprise platform will allow
adapting the future IT specialist to professional activities related to the development of domain-specific information systems using
popular software products.

The article demonstrates the didactic possibilities of case-based learning for future IT specialists using the 1C:Enterprise platform
tools. The article presents examples of case-based tasks, the solution of which involves the development of an applied information
system for a given subject area using the 1C:Enterprise platform tools. General requirements for the result of information system
development are proposed. It is shown that the solution of case-based tasks in given formulations requires the student to perform
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a comprehensive analysis of the development conditions and requirements for the final product, diagnosing and timely correction of
errors at all stages of the solution process. It is concluded that it is expedient to include case-based learning in the training of a future

IT specialist as a way of immersion in future professional activity.

Keywords: case-based learning, case-based task (situational task), case, case method, 1C:Enterprise, platform, configuration.

For citation:

Vaseva E. S. Case-based learning using the 1C:Enterprise platform tools as a method for professional training of future IT special-
ist. Informatics and Education. 2024;39(1):31-41. (In Russian.) DOI: 10.32517/0234-0453-2024-39-1-31-41.

1. BBegeHume

PesynbraT 060yueHusi B By3e mpezmosaraetr chop-
MHUPOBAHHOCTH Y BBIIIYCKHUKA OIIPeeIeHHOro Habopa
KOMIIETEeHIIUH U IpruobpeTeHrne UM HAaYaJIbHOTO OIbITa
npodeccroHaNIbHON AeATebHOCTH. KoMIeTeHIIUN
BKJIIOUAIOT B ce0s1 He TOJIBKO 3HAHUS U YMEHUS, HO U CIIO-
COOHOCTDH U TOTOBHOCTH K X IIPUMEHEHUIO B PEIIeHnNn
npodeccroHaJbHBLIX 3a1au. B degepaibHOM rocyaap-
CTBEHHOM 00pas30BaTeJbHOM CTaHIapTe II0 HalpaBJe-
"uio noaroToBKu 09.03.03 «IIpukaaguas nadopmaTu-
Ka» OIpe/ieJIeHbl YyHUBEePCaJIbHbIE KOMIIETEHIIHY, CPDEN
KOTOPBIX CIIOCOOHOCTH IPUMEHATH CUCTEMHBIN ITOIXO]
B IIpoliecce pelreHns moctapieHHbIX 3agad (YK-1) u coo-
COOHOCTD BBIOMPATE ONITIMAJIbHBIE CIIOCOOBI X PEIITeHU
C yY4eTOM UMeIOIIUXCs pecypcoB u orpannuennii (YK-2),
a TaksKe obIenpodeccnoHaIbHbIE KOMIIETEHITUU, B UMC-
Jie KOTOPBIX — FOTOBHOCTH paspadbaTbiBaTh aJITOPUTMBI
¥ IPOTPaMMbl, IPUTOIHBIE JJIS MPAKTUUECKOT'O UCIIOJIb-
soarusa (OITK-7)!. IIpodeccroHaIbHbIE KOMIIETEHITIH,
KOTOpPbIE TOJI3KHBI ObITH CHOPMUPOBAHBI Y BEINYCKHUKA,
YCTaHOBJIEHBI C YIeTOM IIPO(PECCUOHATHLHOI0 CTaHapTa
«CreruasuceT mo nHGOPMAIMOHHLIM cCUCcTEMaM» . B Ha-
3BAHHOM TPOGEeCCHOHATBLHOM CTaHAAPTE OIIPEAEIISAIOTCS
TPYZOBBIEe QYHKIIUHU, KOTOPhIE IPEUMYIIIeCTBEHHO CBS-
3aHBI C TEXHUYECKOH MMOAAEPIKKONA CO3NAHUA U COIIPO-
BOXKIAEHUA WHOOPMAIIMOHHBIX CUCTEM, BHIIOJHEHUEM
paboT IO CO3MaHMIO0 U CONMPOBOKAECHUIO MHMOPMAIM-
OHHBIX CHCTEM, YIPaBJIEHUEM paboTaMu 10 CO3NAHUIO,
MOAU(PUKAIIUN U COIIPOBOMKIAEHUIO UHMPOPMAITMOHHBIX
cucrem?,

VHuBepcasbHbIe 1 00111errpodeccuoHaIbHbIE KOMIIe-
TeHIIuu, onpeneaerubie B PI'OC o Hanpasiaenuto «IIpu-
KJagHad nHPOpMaTHUKAa», a TaKMKe IIpo(pecCuoHaAIbHbBIE
KOMIIeTEHI[MY, TPOJUKTOBAHHbIE TPEOOBAHUSMU IIPO-
deccuonambHOrO craggapra «Croeruaauct mo uHbop-
MAaI[MOHHBIM CHUCTEMaM», MOTYT ObITH C(OPMUPOBAHBI
TOJIBKO B X0/Ie IPUKJIATHOTO, TPAKTUYECKOI'0 OOy UEeHUA.
ITpakTuueckuii xapakTep OHO IIpuoOpeTaeT IIPU UC-
MOJIb30BAHUY CUTYAI[MOHHOTO METOA, HATIPABJIEHHOTO
Ha IpuodpeTeHMe ONbITa, (DOPMUPOBAHNE T'OTOBHOCTHU
K IPUMEHEeHUIO 3HAHUN U YMEeHUH B IeATeJILHOCTH, aHA-
JIOTUYHOM Oy ayIeit mpodeccruona bHO. Byayimas mpo-

ITpukas MunucrepcTBa o6pasoBanusa u Hayku P® ot 19 cenra-
opa 2017 roma Ne 922 (pex. ot 08.02.2021) «O6 yTBepsKAeHUN
(hemepaIbHOTO rocy1apCTBEHHOTO 06Pa30BaTEIBHOTO CTAH AP~
Ta BBICIIIETO 0O0Pa30BaHUs — 0aKaJlaBPUAT IO HATIPABJIEHUIO
noarorosku 09.03.03 “IIpuksaguas nadopmarura’» (c usme-
HeHUAMU u fonojanenusamu). http://fgosvo.ru/uploadfiles/
FGOS%20V0%203++/Bak,/090303_B_3 17102017.pdf
ITpukas MunTtpyna Poccuu ot 13 urona 2023 roga Ne 5861
(pex.or 12.12.2016) «O06 yrBepKAeHNYT TPOheCCUOHATBLHOTO
craggapra “CoenuaancT 10 THPOPMAITUOHHBIM CHCTEMaM” » .
http://fgosvo.ru/uploadfiles/profstandart/06.015.pdf

M3BOJICTBEHHA feATeIbHOCTE crreriuaiaucta B UT-cdepe
CBsA3aHa C MOAEPIKKOI 1 pa3paboTKOM NHMOPMAaIIOH-
HBIX CUCTEM, YIIPABJIE€HUEM IIPOEKTAMU II0 UX CO3LaHUIO.
BesyciyioBHO, TONYJIAPHBIMU OTeYeCTBEHHBIMU MHGOD-
MaIlMOHHBIMY CUCTEMAMU JJIA ABTOMATU3AINY PA3JINU-
HOT'O BU/Ia YUeTa U YIPaBJIEeHUA Ha IPEAIPUATUAX JIIO-
6oro MmacriiTaba ABIAIOTCA IPOAYKTHI, pa3dpaboTaHHbIe
dupmoit «1C». CoryiacHO OTUETy HCCIeL0BATEIbCKOTO
areurcrBa CNews Analytics, KoTopoe crenuaausupy-
eTcs Ha MOATOTOBKE €KEeroqHBbIX PEeHTUHTOB B cdhepe
nHGOPMAIIMOHHBIX TEXHOJOTUN U TeJIeKOMMYHUKA-
nuii, pupma «1C» 3aHUMAaeT IIepBOe MECTO IO BEIPYUKE
OT IPOJA’K NPOrPaMMHBIX IIPOAYKTOB COOCTBEHHOM
paspaboTKu cpenu cra kpynuenmunx UT-Kommanuit
Poccun®. TIoaTOMy MOKHO yTBEPIKAATE, UTO HA PEIHKE
TpyZa 6yAyT BOCTPEOOBAHEI CIIEINAINCTEI, CIIOCOOHBIE
BHEAPATH, COITPOBOXKIATh U aJallTUPOBATH PeIleHUs
ATOU KOMIIaHUHU, a TAKIKe pa3pabaThIBaTh IPUKJIIAJHbIE
KoHpurypanuu Ha matdopme «1C:IIpegnpusarues».

ITeas uccieqoBaHUS — BBIABJICHUE TUAAKTUYECKUX
BOBMOYKHOCTEI OPraHUBAINY CUTYAIMOHHOT0 O0yUeHU A
oyaymux crernuaauctoB UT-cheps! ¢ ncmoib30oBaHEM
cpenactB maaTdopmsel «1C:IIpeanpusarue».

2, CuTyaunoHHbI MeTog o6yueHuns
B npodeccnoHanbHON NOAroToBKe
6yaywero cneyvanuncra

CuTyamuoHHBIA MeTOI O0yUYeHUs OCHOBBIBAETCHA
Ha pasbope u peleHn 3aJau, XapaKTePHBIX IJIs OIIpe-
IeJIeHHON mpodeccuoHaNbHOU AeATeIbHOCTH; UX TaK-
JKe Ha3bIBAIOT CUTYAIlMOHHBIMU 3aJlauaMu, KelicaMu.
Oco0eHHOCTAMY CHUTYAIIMOHHOW 3a/aYU SIBJISIIOTCSA ee
IPaKTHKO-OPMEHTUPOBAHHBIN XapaKTep, mpodeccuo-
HaJbHASA HANIPABJIEHHOCTH, HEOOXOIMMOCTH IIPHUMe-
HEeHHUA MPeIMEeTHhIX U UHTEeTPHPOBAHHBIX M3 Pa3HBIX
MUCHUILINH 3HaHU. MeToa MpuMeHeHUs CUTyaI[uOH-
HBIX 3aJla4 HA3bIBAIOT TaKJKe Ketic-meTonom (anezn. Case
Method). CiioBo «case», IIepeBOAMMOE C AHTJIUMCKOro
KaK «KOpOOKa, AIUK, YeMOJaH», B KOHTEeKCTe 00paso-
BaHUA MMeEeT JBa 3HAUYEHUs: IIepBoe — y4eOHO-MeTo-
IUYEeCKHUIl KOMILJIEKC II0 OIpeIeJIeHHON TeMe yueOHOoro
mpeaMeTa, BTOpoe — Ha0op CBeeHUIl, OIMMChIBAIOIITHIL
KOHKPETHYIO IIPAKTUUYECKYIO CUTYAI[NIO 1 IIPeaIiojara-
IOIIM TOCTaHOBKY ITpo6iieMsl [1].

H. JI. JIe:xauna B cTrathe «Keiic-MeTon B 00yueHNN »
[2] paccmaTpuBaeT Kelic-MeTOJ KaK CPeICTBO, IIO3BOJISA-
[olree CTYAEHTY OHATD, UTO MOJyUeHHbIe aOCTPaKTHbBIE

CNews100: Kpynueiimue UT-kommauuu Poccuu 2022.
CNews. 05.07.2023. https://www.cnews.ru/reviews/
rynok_it_itogi_2022/articles/rejting cnews100_v_2022_
gvyruchka razrabotchikov
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MOJiesiu BecbMa JaJeKU OT PeaibHOTO MUpPAa, U IpeiJia-
raeT UCIO0JIb30BaTh CUTYAI[MOHHOE O0yYeHe KaK CII0CO0
aanTUPOBATh TEOPETUUECKNEe 3BHAHUA K IPAKTUYECKOH
curyanuu. E. B. Jlykuaauuna B padore «BHegpenue
Kelic-MeToa B MPAKTHKY BBICIIET0 00pa3oBaHuA» [3]
OTMEYaeT, UTO Keiic-MeTO; MOYKeT cTaTh 3P (HeKTUBHBIM
CcI0cOo00M JEeMOHCTPAINM aKTyaJbHOCTU IIPEeIMETHBIX
3HAHWH B pelIeHn Y TPOdeCcCUOHATBHBIX 3a/1aU, « TPAHC-
dopmanuu yueOHOU MesATeIbHOCTU B MPoecCuoHa b
HYIO».

CuryanumonHoe o0yueHre II03BOJISIET PACHIUPUTDH
IPAHUILI COAEPIKAHUA OSHOM YUeOHOM MUCIIUIIINHEI,
OpraHm30BaTh AEATEJLHOCTh CTYJEHTOB B paMKax He-
CKOJIBKUX IIPeIMETHBIX 00JacTeil, cO3maTh yCIOBUSI,
B KOTOPBIX HEOOXOAUMO IPUMEHATDH IEJIbIH KOMILIEKC
TexHoJOTUHN M MeTomoB. Hampumep, H. B. BeicTpora,
E. A.¥Ypakosa, B. 0.I'n1a3oBa B ctatse «Keiic-meTon Kak
Beayniasa TeXHOJ0Trus1 (hopMUPOBAHUA IPO(PECCUOHATB-
HBIX KOMIIETEeHI[MII CTyAeHTOB By3a» [4] onpemensamoT
Kelc-MeTo KaK «0000IIeHHbIH cIIoco0 AeiicTBU, obe-
CIIeYMBAIOIINIT TPOAYKTUBHOE OCYIIleCTBIeHTE Ipodec-
CHOHAJIBHO U COINATBHO-TIUNYHOCTHOI [eATeTHHOCTH » .
IIpu opraHmBanuy CUTYarmOHHOTO OOYYeHUSA CTYHEH-
THI, Pelllas ONUCAHHYIO IIPO0JIeMy, BBIHYKIeHbI ObITH
AKTUBHBIMU, CAMOCTOATEIbHBIMU, OHU IIOCTABJIEHBI
B YCJIOBUA, T'Zle HEOOXOIMMO BBIIIOJIHATEL OTOOD U aHATINU3
uHOpPMAIIUU, OCBAUBATH YUeOHBIN MaTepUal.

Cornacuo ucciuenosanuio C. IO. I'py3koBoii
u A.P. KamaaeeBoii «Keiic-meroa: ucropusa paspa-
0O0TKHM ¥ MCIIOJIH30BAaHUA METOIa B o0pasoBaHuu» [5],
9(p(PeKTUBHOCTH dTOT'0 METOJa COCTOUT €eIlle U B TOM,
YTO OH C JIETKOCTHIO MOKET IPUMEHATHCSA B COBOKYII-
HOCTHU C IPYTUMHU MeTojaMu obyueHus. [IpumeHeHUe
Kelic-MeToia IIO3BOJIAET IPUBECTU IIPOIleCC O0yUeHU
B COOTBETCTBUE C PANOM AUAAKTUUYECKUX IIPUHIIUAIIOB,
k xotopsiM B. B. IOmkoBa B crathe «Keiic-meTosn B mpo-
¢deccuoHaspbHOM 00pa3oBaHuU» [6] oTHOCUT ciemyio-
mue:

e IIPUHIIUAII BCECTOPOHHET0 PA3BUTHUA JUUYHOCTH;

e IIPUHIIUII HAITPABJIEHHOCTY 00yUeHU s Ha TTpodec-

CHOHAaJILHOE Pa3BUTHE CTYAEHTA;

e IIPUHIUI HAYYHOCTU COJEPIKAHUA 00yUeHUH

¥ CBSA3U C IPAKTUKOM;

e IIPUHIWI MOTHBAIUM, aKTUBHOCTHU, CAMOCTOS-

TEJILHOCTU U CO3HATEJILHOCTU CTYAEHTOB.

A.B. Iy6akoB B pa6ore «CuTyaTuBHBIE 3aJaY1 KaK
CPEeCTBO BOCIIUTAHUA KOMMYHHKATUBHON KOMIIETEH-
MU GyAyIIero yuureas» [ 7] onpenesisaer CUTyaIlIOHHYIO
3aJlauy KaK «00BEeKT MBICIUTEIHLHON NeATeIbHOCTH»,
BKJIIOUAOIIUHA B ce0sd, IO MHEHUIO aBTOPA, OMMCAHUE
IpO6JIEMHOM CUTyaluu, HAOOP YCIOBUM WJIU OTPaAHU-
YeHU, KOTOPble HEOOXOANMMO YUUTHIBATH B IIPOIlECCE
pelieHus, PyHKIIMOHATIbHBIE 3aBUCUMOCTH (BO3MOXKHO,
B HESIBHO (hopMe) 1 TpeOOBaHUA K IIPUHATUIO PEIIIeHU .
CuryamuoHHad 3aiaua B NCCJIEJOBAHUU BLICTYIIaeT KaK
CPEACTBO AJIA IleJeHAIIPaBIeHHOT0 (DOPMUPOBAHUSA CU-
CTeMbI 3HAHUI, YMEHUH U KAUECTB, BXOIAIINX B COCTAB
KOMMYHUKATUBHON KOMIIETEHITUH CTY/IeHTA.

CuryanuoHHOe 00yUeHe IT03BOJIAET CTYAEHTY IIPU-
o0peTaTh He IPOCTO IPodheCCUOHATbHBIE KOMIIETEHIIH,

HO ¥ OIBIT uX peanusanuu. CTyIeHT He TOJIbKO 00HADY-
JKMBaET CIIOCOOBI IPUMEHEHU A TEOPETUUECKUX BHAHUMN
Ha IIPaKTHKe, HO U OCBaWBaeT HOBLIE, BBISABIAA 00IIIUeE
WJIM YaCTHBIE CBOMCTBA PeaJIbHBIX IPO(GECCUOHATBHBIX
CUTYAaIIUi IIPU UCCJIeJOBAHU U IIPEIJIOMKEHHOIT ITpobIeM-
HOU cuTyaruu. Bosabliioe sHaueHMe OJIsI IPUOOPEeTeHU T
KOMIIETEHTHOCTU MUMeeT MOJeJnpOoBaHue mpodeccuo-
HaJLHOU CUTYyaIMu. ITO OTHOCUTCA U K CJIyUasiM, KOraa
[LJIsI MOJIe IMPOBAHUA TPEOYIOTCA CIIeIuaaIbHOe 000Dy I0-
BaHUe, IPeIMeThI TPYJa, KOHTAKTHI C 0COOBIMU KaTero-
pusamu gioneii. Hampumep, cutyamnnonHoe o0yueHne ak-
TUBHO IPUMEHSETCA B MEAUITMHCKOM 00Pa30BaHUM KaK
coco0 co3maHus YCJIOBUI A PA3BUTUA JUATHOCTU-
YeCKUX HABBIKOB, IPUHATUS PEIIeHUNH B KDUTUUECKUX
curyanusax, GopMUPOBAHUS YBEPEHHOCTHU B JIEUEHUU
nanueHToB [8, 9]. B megaroruueckux By3ax CTYAEHTHI
AKTUBHO NMPUBJIEKAIOTCA K AEATEJbHOCTU IO paspa-
60TKe COOCTBEHHBIX 3JIEMEHTOB METONVUKU O0yUeHUSA
U UX peaju3aluy Ha IIPAaKTUKe B aclleKTe 3aJaHHOU
obpasoBaresnbHoi curyaruu [10, 11]. Mcooab3oBanue
TEXHOJIOTUUA CUTYAI[MOHHOTO O0YUYEeHUA B IIOATOTOBKE
oynayiero cuernuaaucta UT-chepsl mo3BoIAET IIPUBIEYb
CTYAEHTOB K PEIIeHUI0 MIPAaKTUKO-OPUEHTUPOBAHHBIX
3a/1au Ipu KOMaHJHOM B3auMOJECTBUY I IPUMEHEHUN
TeXHOJOTuIl r'MOKOl MEeTOm0JIOTUHN Pas3paboTKU IPOo-
TPaAaMMHBIX TPOAYKTOB, CO3[JaTh CUTYaIl[UU KOMMYHU-
Kanmu c 3akaguuxom [12, 13].

Muorue uccienoBaTesn 0OTMEYAIOT, YTO PE3YJIbTAT
IPUMeHEHUA CUTYAIlOHHOTO O0YyUYeHUA OIPelesgeTCs
TJIaBHBIM 00pPa30M COOTBETCTBUEM CUTYaIMOHHON 3a-
naum pany trpeboBanuii. Tak, III. T. Xaauaosa B cratse
«TexXHOJIOrNA KOHCTPYUPOBAHUS CUTYAIMOHHBIX 312U
B CO/IePsKaHUU IPAKTUYECKOTO0 00yueHusa» [ 14] yTBepsx-
laeT, YTO CUTYaIlMOHHAA 3a/1aUa JOJIYKHA BEIPABUTEIHHO
ompenessaTh NPo6JIeMy, COLepKaTh He TOJIBKO IIOJIO-
JKUTEeJIbHBIE, HO U OTPHUIATEJbHbIE IPUMEPHI UCXOIa
COOBITHIT, ONUCHIBATHCA JJOCTATOUHBIM U HEOOXOJUMBIM
KOJINYEeCTBOM MH(MOPMAIUH.

M. Yymak u coaBTOpsl B pabore «Applying case
method in the training of future specialists» [15] ompe-
IeJISTIOT PAJ TPeOOBaHUN K CUTYaIlMOHHOMY O0YUYeHUIO,
cpeiu KOTOPBIX HA IIEPBOM MECTe — HEOOXOAUMOCTH
OpraHm3anuu 0O0yYeHUsA «OT IPOCTOTO K CJIOKHOMY»,
mepexo OT PEIIeHUA MPOCTHIX JIUHEHHBIX CUTYAI[MOH-
HBIX 38714, TPEOYIOIUX IPOXO0KIEHUA OTPAHUYEHHOTO
KOJINYEeCTBA II1aroB, K 0oJiee CJI0KHBIM, PeIlleHe KOTO-
PBIX IIPEAIoIaraeT MHOTOCTOPOHHUM aHAIN3 CUTY AU,
Kpowme Tor0o, aBTOPHI TOBOPST O IeJIeCO00Pa3HOCTU IIPU-
MeHEeHH!s CUTYAI[MOHHOT0 O0YUeHU He paHee TPEeThero
Kypca, KOTZa CTYAeHTHI y3Ke U3yJaloT IpodeccruoHaIb-
Hble JUCIIUILINHBI.

H. A.Kapasuna B cratse «Hcnonap3oBanmne cury-
AUMOHHBIX 3a7la4 B aJanTaluu y4eGHOro MaTepuaia
TYMaHUTAPHBIX TUCIHHUILINH IPU O0YYEHUHU CTYAEHTOB
TeXHUYECKOro By3a o 3a0uHOi (popme» [16] moguep-
KHBAeT B3aMMOCBA3U II€JIEBOT'0, TEOPETUKO-METO/[0JIO-
TUYECKOT0, MOTUBAIMOHHOTO, COJEePIKaTEJIbHOTO, IIPO-
I[eCCYaJIbHOTO U Pe3yJIbTaTUBHOTO KOMIIOHEHTOB Kelica
CUTYaAI[MOHHOM 3aJauyy U BBIAEJIAET PAl TpeOoBaHUI
K Hel, cpear KOTOPBIX:
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® aKTYyaJbHOCTH B aCIeKTe YPOBHS PasBUTHUSA WUH-
dopMaImoHHOTO 00IIeCTBA;
e CBSI3b C M3yUYaeMbIM HA JAHHOM STAalle TeOpeThYe-
CKUM MaTepHaJioM;

® IIPaKTHUUYECKAas IPUTOLHOCTh M TUIINYHOCTH B Oy~
IyIeid npodecCuoHATIBHOU 1eATeIbHOCTH;

e HaJWYMe YETKOM IeJu;

e BKJIIOUEHME BOIIPOCOB JJI aKTUBAINU aHAJIUTU-
YeCcKO NeATeIbHOCTH;

e HaJIWYMe HECKOJbKUX BAPDUAHTOB PEIIeHNUA;

e OIIMCAaHWE, CTUMYJUPYIOIee JUUHOCTHOE OTHO-
IeHre K CUTYaIluu.

Takum o6pa3oM, CUTyal[MOHHOE O0y4YeHHe IO-
3BOJISIET C IOMOIIGIO OIIPEeJIEHHOTO HAa0opa MeTOI0B
MOTrPY3UTHh O0YyYAION[UXCA B CUTYAI[MI0 PEIIeHUA pe-
aJBHOU MPOOJIEeMEI C IeJIbI0 PA3BUTUSA Y HUX HABBIKOB
OpUMEHEHUS TeOPeTUYEeCKUX 3HAHUM Ha IPaKTUKe, IIPU-
o0peTeHMA OUbITa IPO(MECCUOHAIBHON IeATeJIbHOCTH,
TIOJIYUYeHN S HOBBIX,, 3HAUNMBbIX IJIsI Oy AyIIeii mpodeccro-
HAJbHOM NeATeIbHOCTY 3HAHUH 11 (DOPMUPOBAHUS MOTH-
BaIUM K caMopasBUTHIO. B ocHo6e cumyayuonnozo
00y1weHuA nexcum Habop CUMYyayuoHHbLX 3adad,
K Komopuim npedesasnsemcs pad mpeb06aHUIL:

® aKTYaJbHOCTH AJdA IpodheCCUOHATBHOM 00IaCTH;
CBA3b C UByUYaeMbIM MaTepPUAJIOM;

HaJInuue IpobIeMbI;
Ha0O0p YCJIOBUM MU OTPAHUUEHUI;
onpefesieHHbIe TPEOOBAHUA K PE3YIbTaTY.

3. MpumeHeHvie nnatpopMbl
«1C:MpeanpuaTne» AnNa opraHN3aunn
CUTYaLMOHHOro 06yueHnsA

PaccMoTpuM BO3MOKHOCTD IPUMEHEHUA CUTYAaI[U-
OHHOI'0 00yUYeHUA KaK crrocoba IpodeccrnoHaIbHO-0pH-
€HTUPOBAHHOUN IMOATOTOBKH OYAYIIUX CIEI[UAINCTOB
WUT-chepsl ¢ uCIIONb30BAHUEM CPEACTB IIAT(HOPMBI
«1C:IIpenupusarue». PesyabTaThl, ONUCAHHBIE B CTATHE,
ONMMPAIOTCA Ha OMBIT OPTaHU3AIUU IPOIlecca 00y YeHU A
cryneHToB no HampaBiaeHuo 09.03.03 «IIpukiaaguas
uHpopMaTuKa» B HMKHETarvJibCKOM rocyZapCTBeH-
HOM COI[MAaJIbHO-IIeJaroruuecKoM mHcTuTyTe (huau-
asme) ®TAOY BO «Poccuiickuii rocygapcTBeHHBINA
npodeccuoHaIbHO-IeIarornueCKuil YHUBEPCUTET» .
CuryanmonHoe o0yueHre TPOXOAUIIO B paMKaX IIPero-
TaBaHUA JUCIUILINHEI « [IpeiMeTHO-OpUEeHTUPOBAHHbBIE
uHbOpMAaIMOHHBIE cucTeMbl». OCHOBHOU IeJIbI0 00Y-
YeHUA IO TOM AUCIUILINHE ABJsAeTcA (popMUpOBaHUIE
npodeccuoHaIbLHBIX KOMIETEHIINH B cepe co3maHusd,
aJanTalnuu, TECTUPOBAHUSA U BHEAPEHUS IPEeIMeTHO-
OPUEHTUPOBAHHBIX MHMOPMAIIMOHHBIX cucTeM. Ileap
TIpefoNpeeseTcs pAIOM 3agaul:

1

Pabouas nporpamma aucnunianas 51.B.01.11B.05.01 «IIpex-
METHO-OPUEHTUPOBAHHBIE NHDOPMAIIMOHHBIE CUCTEMBI» .
HuxHerarnJabCKUl rocyqapCTBEHHBIN COIUABLHO-TIEaro-
ruyeckuit uHcTUTYT (Dhunauan) PTAOY BO «Poccuiickuit
rocyZapCTBEeHHBIN MPOGEeCCUOHATbHO-TeJarorundyecKuin
yauBepcurer». Hrxuuit Tarmm; 2021. 14 c. https://www.
ntspi.ru/sveden/files/B1.V.01.DV.05.01_Predmetno-
orientirovannye informacionnye sistemy(1).pdf

e [IOJIyUeHUE CHCTeMbl 3HAHUMN B 00JaCTU TPEJ-
METHO-OPUEHTHUPOBAHHLIX NH(MOPMAI[MOHHBIX
cucTeM;

e (popMHUpOBAHUE YMEHUI ITO BeIeHII0 0a3hI JAHHBIX
U moAnep:KKe MHMOPMAI[MOHHOTO o0eclieuyeHusa
IJ1A nH(POPMAIIMOHHBIX CUCTEM;

e (opmMuUpOBaHUE YMEHUU paspabaTbIBaTh, agall-
TUPOBATh, HACTPAUBATh, SKCIJYyaTHUPOBATH
U COIIPOBOKIATDH IIPEeIMETHO-OPUEHTUPOBAHHBIE
nH(OPMAIMOHHBIE CUCTEMBI U CEPBUCHI;

e (opMUpPOBaAHIE YMEHUHA TECTUPOBATDH U BHEAPATDH
nHGOPMAI[MOHHBIE CUCTEMBI.

CorsacHo yuebHOMY IIJIAHY AUCIIMIIJIMHA IIPEIO-
JllaeTcs B TeUeHUe ABYX ceMecTpoB. B mmepBoM cemecTpe
CTYIEHTHI 3HAKOMSATCS C I11aT(HOPMOIi, CPeICTBAMHU Pas-
paboTKM NMPUKJIALHBIX PEIIeHNI, BBIIOJHIIOT O0IIre
nJisa Bcex jJabopartopHble paboTsl [17-19]. Bo BTOpOoM
ceMecTpe OpPTaHnu30BaHO CUTYaI[MOHHOE 00yUeHre: CTY-
JIeHTHI BBITIOJHSIOT 3aKa3 110 pazpaboTKe nHMOPMAII-
OHHO¥ cuCTeMbl, aBTOMATU3UPYIOIEN pellleHre 3aaa4
B KOHKPETHOI IpeaMeTHOH objacTu. Byayiue creiim-
anucTel UT-cepsl JOJMKHBI CIPOEKTUPOBATh U Pas-
paborath nHGOPMAIIMOHHYIO CUCTEeMYy Ha IIaTdopme
«1C:IIpeanpusaTrre» B COOTBETCTBUU C UHAUBUAYATIbHOI
CUTYaIlMOHHON 3alavueii.

3.1. 06wume Tpe6GoBaHMA K pe3ynbTaTy pa3paboTku
nHpopmMaLoOHHON CUCTEMDbI

O6miue TpebOBAaHUA K Pe3yabTaTy paspaboTKu
UHOOPMAIIMOHHOMN CUCTEMBI, KaK ITPABUJIO, BBITJIAAIT
cJaeyIomuM o6pa3om:

1. IIpeacraButs ER-guarpammy (area. Entity-
Relationship Diagram, ERD) — mozenb JauHbIX,
MMO3BOJIAIOINYIO ONMMCHLIBATh KOHIIEIITYyaJ bHBIE
CXeMbI IPeIMEeTHOI 00JIaCTU, U OTPA3UTh B HEl
BCe 00'bEKTHI KOHPUTYpAIIUH.

2. PeanusoBath 6a3y JaHHBIX, IPELYyCMOTPETH (OP-
MBI 00'BEKTOB KOH(PUTYpAIUN.

3. Peasm3oBaTh BOBMOYKHOCTh 3arpy3KU JaHHBIX
B 0a3y mJaHHBIX 13 (paiijia 3JIeKTPOHHBIX TabJIUII.

4. IToaroTOBUTH TPU AHATUTUYECKUX OTUETA.

5. PaspaboraTh oguy meuaTHyo opmy (B cayuae,
ecJIu B 3aJaHHOM IIPeIMEeTHON 001aCTH CYII[eCTBY -
eT yHU(PUIIUPOBaHHAA (popMa, IO BOBMOKHOCTU
peasm30BaTh ee).

6. PeanunszoBaTh BO3MOYKHOCTH OTIOBEIIEHS IT0JIH30-
BaTeJIA CUCTEMBI IIPU HACTYILJIEHUU OIIpe/eJieH-
HOT'O COOBITHUA.

7. IlpenaoKUTh OOTIOJHUTENbHBIE (PYHKIIUN IJI
paspabaTbIiBaeMOii MHPOPMAITMOHHONM CUCTEMBI
U peasin3oBaTh nx. Hampumep, aBTOMaTHUYECKUH
MO CYEeT UTOTOBBIX CYMM II0 JOKYMEHTY, IOJ-
CTAHOBKA 3HAYEHU B ) OPMBI JOKYMEHTA U3 pe-
THUCTPOB, IPOBEPKA IPABUJIHLHOCTY 3AIIOJTHEHUA
PEKBUBUTOB U T. J.

8. CImpoeKTupoBaTh 1 peain30BaTh paboTy HECKOJIb-
KUX I'PYIII IOJI30BaTeJIeH.

9. IIna Ka'kaoil M3 Ipymm IIoJib30oBaTejeil ompe-
IeJUTHh IIpaBa II0Jib3oBaTeJsiell U paspaboraTh
WHANBUAYAJIBbHBIN HHTEPQeEic.
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10. Co3maTh HECKOJIBKO TECTOBBIX CIleHAPUEB MJIS
OCHOBHOM yUETHOMH CUCTEeMHBI.

11. IToaTOTOBUTH PYKOBOJCTBO MOJH30BATEA AJIS
paspaboTaHHOUI CUCTEMBI.

12. IToATOTOBUTH MPE3EHTAIINIO AJIA COTPYIHUKOB 3a-
KasuymnKa, KOTOpbIe OyAyT UCIIOJb30BATh CUCTEMY.

3.2. Mpumepbl NHANBUAYANbHbBIX CUTYaLMIOHHbIX
3ajiay, peleHHbIX Ha nnaTtpopme
«1C:Mpepnpuarune»

CuryalmoHHbBIe 3alaui BBIJAIOTCA B Hauaje ceMe-
cTpa, IIPU 9TOM CTYAEHTHI MOTYT BhIOpATh BUJ 3aJaduu
B COOTBETCTBUU CO 3HAKOMOM UM IIPEIMETHOIT 001aCThIO.
B mpomecce pemrerua cuTyanuoHHOU 3a4auu CTYAEH-
THI IIPOXOAAT BCE CTAAVU PazpaboTKU IIPOTPaMMHOTO
OPOAYKTa: OT GOPMYJUPOBKU TPEOOBAHUU IO IIPEe3eH-
TAIlUU TOTOBOTO pe3dyJjbTaTa. B 3amaue msHayaIbHO HE
omnpejesieHbl O0BEKTHI METaJaHHBIX, KOTOPhIe HE00XO0-
IUMO cOo34aTh B cucTteMe. CTyZeHTHI caMU OIIPeNesIA0T
CTPYKTYPY 0a3bl JaHHBIX 1 MEXaHU3MBI yUeTa, UCXOIs
U3 TpeOOBaHUU K pPe3yJIbTaTy paspaboTKH.

ITocyie mpoeKTUpPOBAaHUA CTYAEHTHI IIPUCTYIAIOT
K pa3paboTke mHDOPMAITMOHHOU cucTeMbl. BodMosKHOCTH
y4eOHOU Bepcum mIaT(OPMBI II03BOJIAIOT Peain30BaTh
0003HaUYEeHHBIEe TPEOOBAHUA K paspabaThIBaeMbIM CUCTE-
MaM, YTO JAeT BOSMOYKHOCTh IIPU HEOOXOIUMOCTY 3aHM-
MaTbCs PeIllleHreM CUTYAI[MOHHON 3aauu BHe yUeOHO
aynuropuu [20]. B ka:km0ii CUTyallOHHO 3ajaUe OIIpe-
JleJIeHbI BLIXOTHBIE JaHHbIE, KOTOPHIE TOJI’KHA BhIIaBaTh
cucTeMa, CTYAEHT Ke CaM OIIPeiesIsieT, KaK OPraHu30BaTh
MeXaHUu3M yueTa, KaKue CIIPAaBOYHUKH, TOKYMEHTHI, pe-
TUCTPHI HEOOXOAUMO CO3aTh B KOH(MUTYPAIUU.

Ha gr060oM 13 9TamnoB MPOEKTUPOBAHUA U paspa-
0OTKH MHMPOPMAI[MOHHON CHUCTEeMbl MOTYT BO3SHUKATDH
ommmOKu. ITpoxoskaeHne Bcero IuKJa pa3padboTKY IPo-
OYKTa OT aHaJan3a JaHHBIX A0 TECTUPOBAHUS II03BOJISIET
CTYIEHTY IOHATH, HACKOJHKO Ba’KHO CBOEBPEMEHHO
00HAPYIKUTH U UCIIPABUTH BCE HEJIOUETHI, TAK KaK yCU-
JINs, 3aTpauynBaeMble Ha MCIIpaBJIeHIe OJQHOM OIMINOKH,
Ha HAaUYaJbHBIX CTAAUAX PEIIeHUA 3aJaUll 3HAUUTEIHHO
MeHee CYIIeCTBeHHbBI, UeM IIPU ee 3aBePIIeHU .

Pemmenue cuTyanuoHHO# 3aJaYy MO3BOJIAET II0-
IPY3UTH CTYLEHTAa B €Tr0 Oy AyIIy0 IpodecCuOHATBLHYIO
eATeIbHOCTb, IJI KOTOPOI XapaKTepHa 3aBUCUMOCTD
YCIEIIHOCTH Pa3paboTKU IPOTPAMMHOIO HPOAYKTAa
OT MHOTUX (paKTOPOB — [AETAJBHOTO aHAJNU3a IIPe-
MeTHO# objacTu, yuera TpeOOBaHUM 3aKasuymKa U II0-
CTOAHHOTO B3aMMOJEHCTBUA C HUM, IPABUJIBHOTO
BBIOOpA U peasin3aliiy MeTOLOJOTUY IPOEeKTUPOBAHUSA
u T. 1. IIpu 9TOM, KaK IIOKa3bIBAET ONBIT OPTaHU3AIUN
CUTYAIlMOHHOTO O0yUeHUs, CXOKUe Pe3yJIbTaThl MOTYT
OBITh MOJIYYEHBI IPU PA3HBIX BapUAHTaX PEIIeHUS CU-
TyarnoHHo 3amaun. OCHOBHBIM KPUTEpPHUEeM IIPOBEPKU
«IIPaBUJIBHOCTH » PaspabOTAHHOTO PEeIlleHUs SABJISEeTCS
KOPPEKTHOCTD OTPAYKEeHUA JaHHBIX B BUIE OTYETOB.

3aBepIraercs pelieHue 3aJadyyd TECTUPOBAHUEM
nHGOPMAIIMOHHOM CHUCTEMbBI U IpPEJICTaBJIeHUEM ee 3a-
KagumkaM. IIpu sToM cmocob TecCTUPOBAHUS TaKiKe
ONHO3HAYHO HE OIIPeJeJieH: CTYIAeHTHhI JOJKHBI CaMU
BBIIIOJIHUTH aHAJIU3 CYIeCTBYIOIIUX CIOCOO0B TECTU-

poBaHus NHAOPMAIINOHHLIX CHCTEM U BBIOPATh U3 HUX
OIITUMAJbHBIN.

3.2.1. CutyayoHHbIe 3agaun: TemMbl U Tpe6oBaHuA

ITpuBeseM HECKOJBKO BapUAHTOB MHAWBUIYAJb-
HBIX CUTYaIlMOHHBIX 3a/la4, PEIIeHHBbIX CTyJeHTa-
mu — Oyaymumu UT-crenuanucramu Ha miatdopme
«1C:TIpegupustues».

CuryammonHas 3agada Ne 1.

Tpebyercsa paspaboTaTs nHGOPMAIITMOHHYIO CUCTEMY
«YueT ycieBaeMOCTH CTYIEHTOB» . B cucTeme HEOOXO M-
MO OTPas3UTh UTOTH CHAUM CECCUU KAXKBIM CTYAEHTOM,
nepexos Ha CJIeNYIONNi KypC, Ha3HauUeHe CTUIIeH TN N.
B cucreme n01:KHO OBITH TPELYCMOTPEHO:

e (opMupoBaHUE BRIOOPKHU JaHHBIX B BUJE CIIUCKA
CTYIEHTOB, OTJIMYHO CIABIIINX CECCUIO, C IIPEIHAB-
JIEHMEM UTOTOB II0 KOJINUECTBY (Pa3IUuYHbIE BUIBI
TPYHIIXPOBOK — IO (PAKyJIbTEeTaM, 10 IIPOPUIAM,
o Kypcam, I10 IPYIIIIaM 1 T. 1I.);

e (opMupoBaHUE BHIOOPKHU JAaHHBIX B BUJE CIIUCKA
CTYIEHTOB, KOTOPHIM OyaeT Ha3HAUeHa CTUIEH-
nus (CTYIeHTHI, CoaBIIIEe CECCUI0 Ha «XOPOIIIO
U «OTJIMYHO» ), C IPEICTABJIEHEM UTOTOB II0 KO-
auuecTBY (pas3jiudHble BUABI TPYIIIUPOBOK —
no ¢akyabTeTaM, mo npoduasaMm, mo Kypcam,
IO TPyHnam U T. [I.);

e (popMHUpPOBaHIE OTUETA II0 YCIIEBAEMOCTH CTYAEH-
TOB B paspese NUCIUILINH U/WJIN IperogaBaTe-
Jei.

Curyanmonnas 3amaua Ne 2.

Heo6xoagumo paspaboraTh MH(POPMAIUOHHYIO
cucrtemy «Perucrparypa B mosmkjiInHUKe» . B Hell Tpe-
OyeTcsa peasm30BaTh 3allUCh Ha OIpPeLesieHHOe BpeMdA
K OIIpele IEHHOMY CIIeIHaJINCTY, 3apuKcupoBaTh haKT
ToCcellleHNA Bpayua U Pe3yJIbTaThl ocelieHusa. Cucrema
IOJI’KHA ITO3BOJIATH GOPMUPOBAHYIE:

e BBLIOOPKU JaHHBLIX B BHU/E CIIMCKA 3aIlncei K cIie-

MUAJIUCTaM C II0JBEIeHNeM UTOT'0B 10 KOJIMUECTBY
OpY PasJUYHBIX I'PYINIUPOBKAaxX (IO coeruaam-
cTaM, 0 JHAM, II0 OTAEeJeHUAM U T. 1.);

® 3aHATOCTMU CIIEIIMAJIVICTOB II0 JaTaM C OTPaKEeHNEM
CBOOOJHBIX MHTEPBAJIOB BDEMEHU;

e oTueTa B BujJe rpaduKa, OTPasKarmlIero caMoro
BOCTPeOOBAHHOTO CHEIMAJINCTA TOJUKJINHUKH.

Curyammonnas 3agaua Ne 3.
Heo6xoaumo cosnats cucremy « CtpaxoBas upmar,
a B Heil GUKCUPOBATDH 3aABKY HA 3aKJII0OUEHIE JOTOBOPOB
cTpaxoBaHUA, (PAKTHI CTPAXOBaHUS, (GaKThHI HACTYILIE-
HUS CTPAXOBBIX CJIyUYaeB, BIILIATHI KJINEHTAM, OIIpee-
JNATH (GUHAHCOBBIIN pe3yJIbTaT IpeAIpuaTusd. B cucreme
IOJIXKHO OBITH IPEIyCMOTPEHO:
e (opmMuUpoBaHUE BHIOGOPKU JAHHBIX B BUJE CIIMCKA
3asIBOK HA CTPaxXOBaHUe C BBIJEJE€HUEM 3asIBOK,
10 KOTOPBIM JOT0BOPA ObLIN 3aKJIIOUEHbI;
¢ (opMuUpOBaHUE BHIGOPKYU JAHHBIX 110 HACTYITUB-
UM CTPAXOBBIM CJYYasaM C BO3MOMKHOCTBIO
HaCTPOUKM PaA3JIUUYHBIX BUAOB I'PYNNUPOBKU
(mo mMecsAmam, IO BHUAAM CTPAXOBBLIX CJIyYaes,
0 CTPaxOBBIM areHTaM M T. [I.);
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e (QopmMupoBaHUe oTUETA B BUe rpadmKa, oTpaka-
IOIEeTO PACXOAbI U JOXOABI OPTaHM3aIuu, C pac-
4eToM (pMHAHCOBOTO Pe3yJbTaTa.

Curyanmunonnas 3amaua Ne 4.

Heo6xoaumo co3maTh MHGOPMALMOHHYIO CUCTEMY
«CajioH KpacoThl», B KOTOPOU 3a)MKCUPOBATh 3alUCHU
KJIMEHTOB, (PAKThl OKa3aHUS YCJIYT, IIPUXOT U PACXO]
MaTepuaJjoB, 3aTpaunMBaeMbIX IIPU OKA3aHUU YCJIYT.
BrixonHble mTaHHBIE, KOTOPBIE AOJKHA BBIJAaBATh UH-
(dopMannoOHHAasA CUCTEMA, HYKHO IIPEACTABUTH B BUJE:

e KaJieHJaps 3alluceil Ha KOCMeTUYeCKIe YCIYTH C BO3-

MOYKHOCTBIO (I)I/IJILTpaJ_[I/II/I II0 MacTepaM 1 OTpaKeHun-
eM «OKOH» (IIpPOMerKyTKOB CBOOOTHOTO BpEMEeHM! );

e CIIMCKAa PACXOO0B U JOXO/J0B OPraHU3aIinuu (3aKyII-

Ka PacXOJHBIX MaTEePUAaJIOB, apeH/1a IIOMeIlleH! s,
OKasaHMe YCJIYT U T. [I.) C pacueToM (PMHAHCOBOTO
pesyabTaTa AesiTeJIbHOCTU OPTaHU3aI[UHY B 3aaH-
HBIl UHTEPBAJ BpEeMeHU;

¢ rpadUUecKOro oTyeTa II0 CAMBIM BOCTPEOOBAHHBIM

ycJayram.

Curyammonnas 3agaua Ne 5.

Heo6xoaumo co3gaTh cuCTeMy AJA PUSJITEPCKOM
GUPMBI, B KOTOPOI (PUKCUPYIOTCS IIPOJaBaeMble 00b-
eKThI HeJIBUIKUMOCTHU, (PaKT IPOJAKU 00'beKTa, CTATYC
CIeJIKU, a TaKJKe olpeieisaeTcss QUHAHCOBBIN pesyIbTaT
OpennpusaTusa. BeIXOAHbIE JaHHBIE, KOTOPBIE TOJMKHBI
OBITH ITOJIYUYEHBI B CUCTEME, HYKHO IPEICTaBUTh B BUJE:

® CIIICKa IPOJAaBAeMbIX 00bEKTOB HEJBUKNMOCTU

C BO3BMOYKHOCTBIO (DUIBTPAIIY II0 PA3JINUYHBIM Ia-
pameTpam (aTaK, paiioH, CTOUMOCTD, KOJIUYECTBO
KOMHAT, I'OJl IIOCTPONKY, HAJIUUYNEe NHPPACTPYK-

e BBHIOOPKU JAHHBLIX II0 CAMBIM IIPOJaBaeMbIM 00'b-
eKTaM HeJBUKMMOCTHU B paspese 3aJaHHBIX U3-
MepeHU# (3TaK, palioH, CTOUMOCTh, KOJIMYECTBO
KOMHAT, T'OJ[ IOCTPOHKYM, HAJNUne NHPPACTPYK-
TYPBL U T. 1.);

e oOTUeTa IIO 3aKJIIOUEHHBIM CHEJKaM B BUJE I'pa-
duka c yKkazaHumeM areHTa IO HeIBUKUMOCTH,
KOTODPBII 3aKJII0OUNI JOTOBOD.

3.2.2. CutyaymnoHHas 3agaya «CanoH KpacoTbi»:
npyiMmepbl NONYYEHHbIX PeLeHniA 1 npoueayp

PaccmoTpuM B KauecTBe IpuMepa HEKOTOPHIE pe-
3yJIbTaThl, TOJIyUYeHHbIE IIPU PEIIeHUN CUTYAIITMOHHOMN
samaun «CaJloH KpacoThI».

Ha sTamne npoeKTUpPOBaHUS CTyAeHTaM OBLIO HE0O-
XOAUMO OTPA3UTH MOJEJIb IPEeIMETHOI 00JIacTU B BULE
ER-guarpamMMbl, 9JIeMeHTHI KOTOPOM B MOCJIEACTBUN
IOJIKHBI OBITh PeaJIn30BaHbI B Bue 00beKTOB KOH(MpM-
rypanuu (puc. 1).

Bce mpeacraBiennbie B ER-guarpaMmMe o0beKThI
peanuadyioTcAa B padpabaTbiBaeMoii KOHQPUIYpPAIUH.
HNcnonb3oBanue npu pasdpaboTke mHOOPMAIIMOHHON
cucrtembl Ha taTdopme «1C:Ilpennpuarres 00BEKTOB,
yiKe UMEIOINX OIIpeleeHHbINl HaOop CBOMCTB U METO-
OB, IIO3BOJIAET COKpAIaTh BPEMEHHbIE U TPYAOBbBIE
3aTpaThl pa3paboTYNKa, HO IIPU 3TOM CO3/JaBaTh TMOKUeE
u macmitabupyemsble perenus. [Ipumep pparmenra
KOH(DUTypaIuu IIPeICTaBJIeH HA PUCYHKe 2.

B mpexcraBienHoil KoHpUrypamuu Oblaa CIIPOEK-
TUPOBaHa U peajin30oBaHa paboTa TpPeX I0Jb30BaTe e,
Y Ka'KI0ro U3 KOTOPBIX CBOSA POJIb, CBOUM HAOOp Ipas,
COOTBETCTBYIOIIUI €r0o AOJIPKHOCTHBIM 00A3aHHOCTAM,

TYPBI U T. 1.); CBOM MHAMBUAYAJbHBIA nHTEepQeiic. [IpemmymniecTBamMu
HoxymersmOrazanueyconyay
oKyMeHm3anucy
Aoty o Peaucmp®uHaHcsl HorywermPacxods
1D Knnent D Hy
ID
ara
it [lata oKka3aHuA YCnyr PemicTpaTop
Knmnest Mactep Marepuan Hara
MacTep » venyra Bun pacxoga j—
» Cymma - Cvima
Yenyra CTOMMOCTL ¥
CroumocTs
[lata zanucu
Bpema 2anucu
Tabn.MpuxodPacxodHukoe
Tabn. CnucaHuePacxodHuxoe
—» 1D
ID
Ceuinka
Ceuinka
HasgaHue
HaagaHue
Konuuecteo
Konuuectso
LieHa
Liena
CroumocTs JlokyMermITpuxodPacxodHUKoE
[HokyMesmCnucaHuePacxodHsix Mamepuanoe CTOMMOCTL D
D PezucmpOcmamkuMamepuanoe
I Oara
ID —
Hara HazsaHwe —
HaasaHue PerucTparop
— Marepuan

Konwuectso

CTOMMOCTL

Puc. 1. Cumyayuontas sadaua «Canon kpacomui». IIpumep ER-Ouazpammovl
Fig. 1. The case-based task “Beauty salon”. An example of ERD
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Puc. 2. Cumyayuonnas 3adaia «Canon kpacomul».
ITpumep ppazmenma KoH@Puaypayuu

Fig. 2. The case-based task “Beauty salon”.
An example of a configuration fragment

1C:Mpeanpusatue X

e ™

[Nonk3oBaTens: [
Maponb: AT FTEEED &

MacTep

PykoBoauTens
1C:NPEANPUATUE 8.3 “
© 000 «IC-Cogms, 1996—2020 il@

Puc. 3. Cumyayuonnas 3adawa «Canon kpacomuoly.
OKHO aemopu3ayul 6 NONYLeHHOU KOHPUsYpayuu

Fig. 3. The case-based task “Beauty salon”.
The authorization window in the obtained configuration

ucrnosb3oBanusa miatgopmbel «1C:IIpeanpusarue» mpu
pacipeieIeHUN IpaB JOCTYIA ABJISETCSI BO3MOYKHOCTH
WHTEPAKTUBHOU HACTPOWKU POJIEN M aBTOMaTHUYeCcKasd
yCcTaHOBKA orpanmuymBarwinero narepgdeiica. Ilpumep
OKHAa aBTOPUBAIINHU [I0JIL30BATEJIA IIPEICTABIECH Ha PU-
CyHKe 3.

HauanbHasa cTpaHUIla afMUHHCTPATOPa cajoHa
KPAacOTHI HACTPOEHA C YIETOM eT0 JOIXKHOCTHBIX 00I3aH-
HOCTe: BEIIOJIHATD 3aIIUCh KJINEHTA K OIIPeIeIEHHOMY
MacTepy Ha ompezesieHHoe BpeMs. IIpumep moayueHHOM
HavYaJILHOM CTPAHUIIBI IIPECTABJIEH HA PUCYHKeE 4.

Iyist opopMIeHUs 3alIUCU HEOOXOAUMO IIpeBapu-
TeJILHO ONPEeJeJIUTh CBOOOLHOE BpeMs y MacTepa, IJisd
yero BeIOMpaeTcsa KOHKPETHBIN MacTep M KeJjaeMas
nrara. Bei6op ocylecTBIIgeTCA C IOMOIIHIO OTYETa, Pas-
paboTaHHOTO Ha OCHOBAHUM 3aIIpOCa C IIapaMeTpPOM.

J 4 -
I naBHoe CNpaBoYHUKK c okymeHTbl _.:“\ OTYeTbI

Oxkasanue ycnyri  3anucu  [lpuxop pacxogHukoB  Pacxogbl  ChnMcaHue pacXofHbIX MaTepuanos \ Cepsuc -'\

# || « = | HayanbHas cTpaHuua

3anucwu (co3gaHue)

l lMpoBecTH U 3aKpPbITh H 3anucaTb ‘ I [MpoBecTn I

3anuck K macTepy

Homep:

[ CchopmmupoBate ] \ BribpaTt BapWaHT. .. I \ HacTpoiiku... ‘ \ Euwe -‘

Nara: [20.08_2022 0:00:00

KnneHT: [

Macrep: [

Yenyra: [

Macrep: @ [ara sanucu: @ [28,06,2022

l

{ OTy4eT He cdhopmupoBaH. Haxmute "CcopmupoBatk” Ans Nony4eHnA oTye |

Puc. 4. Cumyayuonnas 3adaua «Canon kpacomur». Hawanrvnas cmpanuya poau «Admunucmpamop»
Fig. 4. The case-based task “Beauty salon”. The start page of the “Administrator” role
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f |« = - 3anucb K MacTepy
[ CchopmupoBath l I BrIbpaTk BapHaHT ... | l HacTpoikm...
M’:mep: " [Bm(nﬂeaa MoniHa | - ] NaTa sanuc: (V] [28_06.2022
=
MapameTtpel: MacTep: Buxnsesa NonuHa
Oata 3anucu: 28.06.2022
Jata Bpewms MacTtep Yenyra
3anucu 3anucu
28.06.2022 3
12:00:00 1
Buxnaeea NonuHa OcbopmneHwe bpoeeli cToRKOI XHOR({MOOENMPOBaHNE+HOKpaLLNBaHIE)
12:30:00 1
Buxnaesa MNonuHa Hapawmeanue pecHuy, (2D)
15:00:00 1
Buxnaesa [NonwHa OchopmneHne DpoBeit CTOMKOWM XHOM(MOAENWpoBaHWe+oKpalLUnBaHne)
WToro 3

Puc. 5. Cumyayuonnas sadava «Canon kpacomuly. IIpumep omuema

Fig. 5. The case-based task “Beauty salon”. An example of a report

B kauecTBe mapameTpoB BeICcTymaioT « Macrep» u «Jlata
sanmucu». [lmardpopma «1C:IIpegnpuaTue» mMO3BOJISAET
co3aBaTh CJIOKHBIE 3alIPOCHI K 6ase JaHHBIX B Pe)KUMe
KOHCTPYKTOpAa, UTO yHPOIIaeT 3ajaduu paszpadboTymka
¥ YMEHBIIIaeT BEPOATHOCTH ero omuook. IIpumep chop-
MHPOBAHHOTO OTYETA IPEJCTABJIEH HA DUCYHKE 5.
dakT 3anucu KiveHTa QUKCUPYETCA C IMOMOIIBIO
IOKYMeHTa. 3anuch (OPMUPYETCA B PETUCTPE, a Aajiee
oTpaskaeTcsi B COOTBeTCTBYOIIeM oTuere (puc. 6).

Ilo pakTy okasaHuA ycayru (OpMUPYETCA TOKY-
meHT «OKaszaHue yCJayru» , 3alliCU 13 KOTOPOT'O BIUAIOT
Ha (hopMUpPOBaHUE OTUETOB 110 GYMTHAHCOBOU AeATEIHHO-
CTU OPTaHUBAIUU, PENTUHTOB MacTEPOB U ONIPeiesIeHIe

caMoi momyJsIpHoi yeayru. Ilpumep otuera « PefiTuHT
YCJIYT» C BOBMOKHOCTBIO IIPOCMOTPA MAaCTEPOB, KOTOPHIE
9TU yCJIyT'M OKa3aJjiu, IIpeJCcTaBJIeH Ha PUCYHKe 7.

B xauecTBe momosHUTENBHON QYHKIIUU CTYLEHT
peayin30BaJl aBTOMaTUUYECKYIO IOJCTAHOBKY 3HAUEHU S
II€HBbI YCJIYI'Y B JOKYMEHT « OKaBaHI/Ie yCayrm». HpHMep
COOTBETCTBYIOIIUX IIPOLeAYD, 3allMCAHHBIX B (hopMe 10-
KyMeHTAa, IPeACTaBJIeH Ha PUCYHKe 8.

ITocne pasdpaGoTKu KOHPUTYpAIlUU CTYAEHT BbI-
MHOJIHSEeT ee TeCTUpoBaHue. B JaHHOM ciy4yae CTyIeHT
BBIOpAJ METO[l «UYePHOTo AluKa». [Ipumep pparmeHTa
TOJYUYEeHHO! ITPOTrpaMMbl TECTOBBIX UCIIBITAHUMN IIpem-
cTaBJIeH Ha pUCyHKe 9.
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3anucu 000000024 ot 20.08.2022 13:18:40
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B & K
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BpemA sanvc = » | 17-0000
Buxnaesa MonuHa Hapalumeanue pecHuy (2D)

WToro

Puc. 6. Cumyayuonnas 3adaua «Canon kpacomur». Peanusayua mexanusma yvema 3anuceil Kk macmepy

Fig. 6. The case-based task “Beauty salon”. A realization of the mechanism of appointment records
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Puc. 7. Cumyayuonnas 3adaua «Canon kpacomul». [Ipumep omuwema

Fig. 7. The case-based task “Beauty salon”. An example of a report

Nokyment OkasanmeYcnyrn: PopmallokymMeHTta

- 0Ox
&HaKmmeHTe
Mpouenypa YcayrallpmisMmenenuy (3IeMeHT )
08berT . CToMMOCTE = [MonmyunTbCTOMMOCTHYCIyTMHaCepeepe (O6berT . Yomyra) ;
Konenllpole IypH

&HaCepeepeBesKoHTeEKRCTa

DyHRIMA TonyduTeCToMMOCTEYctyrmHaCepeepe (Yoiyra)
T BosepaT Yciyra.CTOMMOCTE;

KoHen®dyHKIMM

75 Popma [ =] Monyne J

Puc. 8. Cumyayuonnas 3adaua «Canon kpacomul». [Ipumep npouedyp, 3anucannvlx 8 popme 0oKymenma

Fig. 8. The case-based task “Beauty salon”. An example of procedures recorded in a document form

Ne Hazpanne TecTa Onnacanne

Vaanenne zamnceil B popme
PeNaKTHPOBAHMS JOKYMEHTA
«3aImucHy

IlpenmoaraeMelii pe3yJbTaT
VememHoe yaaneHmue 3amiceil
2 a3kl JaHHEIX

15 VianeHue 3amnmicu
«3ammcuy»

16 CozpaHne JOKy-

meHTa «[Ipmxoxn

BBoI HEOOXOIHMBIX JaHHBIX
B dhopmy mokymenTa «IIpuxon

VYenemHoe co3gaHne o MpoBe-
IeHne qokymeHrta «lIpmxoxn

PACXOIHHKOB» PACXOITHHKOBY» PACXOJHIKOB» B Da3ze JaHHBIX
17 IIpocmotp moky- O1xprrtie dpopmer «IIpuxox Otxpertie gopmer «Ilpnxosn
menTa «IIpuxon PACXOIHIKOBY» OTIA IIPOCMOTpA PACXOIHIKOBY

PACXOIHHKOB» BBeJIeHHEIX JaHHBIX
18 | PemaktupoBanne 3a- | OTKpEITHE dhopMel «IIpHxon VYcnenrHoe peqakTHPOBaHIE
nncH «IIpuxon pac- | pacXoIHHKOB», pelaKTHpPOBa- JAHHEBIX C IIOCTEIYIOIIHM CO-
XOJIHHKOBY HIE H H3MEHEHHe 3Ha9eHHI XpaHeHHeM H3MeHeHHII B baze

JAHHLIX

Puc. 9. Cumyayuonnas sadaua «Canon kpacomui». [Ipumep ¢ppazmenma npozpammvl mecmosvLx UCNbLMAHUL
UH@OPMAYUOHHOU cucmembl

Fig. 9. The case-based task “Beauty salon”. An example of a fragment of information system test program
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4. BbiBOAbI

CuryarnumonHoe 00yueHre, OCHOBBIBAIOIIleeCcs Ha pas-
6ope 1 pelieHn PealbHbIX 384, IO3BOJIAET CTYJEHTY
By3a aJanTHPOBAThCA K OyAyIIeill mpoeCcCuOHAIbHONR
meatrenbHocTHU. IIpormece perreHns MOLOOHBIX 3a1ad
IOMOTAaeT Pa3BUBATh AaHAJUTUYECKOE MBIIIJIeHue 00y-
JaoIluXcs, paccMaTpPpUBaTh CUTYaIl[Mi0 CHUCTEMHO,
OIpeesATh CTPAaTerny MPaBUJIbHBIX pelleHuit. May-
YyeHMe U aHaJU3 UCCJAEeIOBAHUN B 00JIaCTU MOCTPOEHU S
CUTYaIMOHHOI'0 00yUYeHU s, a TAKIKe OITLIT €TI0 BHePEeHU
Ipu OpoBeJeHUN 3aHATHN B HKHETarmaIbCKoM rocy-
MapCTBEHHOM COIMAJIbHO-IIeAAarOTUUeCKOM MHCTUTYTE
(bunuaie) PIAOY BO «Poccuiickuii rocyapcTBeHHBIH
mpodecCuoHaNbLHO-IeJarOrNYeCKU YHUBEPCUTET» I10-
3BOJIMJIN HaM cOPMYJMPOBATH P BHIBOLOB II0 Opra-
HHU3auu 00yueHusa Oyayux cueruaanctoB UT-cdepor:

1. MeToauKa BKJIOUYEHUA B IpPOIlecc O0yUYeHUS

CUTYaIIMOHHBIX 3a/a4 NOJI’KHA OBITH HAIlleJeHa
Ha pellleHue NpodecCuoHaIbHO-3HAUNMBIX 3a-
nau. IIpodeccuoHaATIBbHO-3HAUNMOM 3agauein oJis
oymytiero cuertuaiucta UT-chepbl sBasgeTcs Ipo-
eKTUPOBaHUe, pa3paboTKa 1 BHeJpeHNe IIpeIMeT-
HO-OPUEHTUPOBAHHBIX MH(GOPMAIIMOHHBIX CCTEM.
2. Opranusanus paspaboTKU IPeIMeTHO-OPUeHTH -
POBaHHBIX MHMPOPMAIIMOHHBIX CUCTEM HOJIKHA
OBITH peain30BaHa C IOMOIIIBIO CPECTB, JOCTYII-
HBIX AJIA CTYJEeHTAa, aKTYaJbHBIX B €ro 0yayIieit
npodeccruoHANIbHON MesATEeJTbHOCTH, UMEIIINX
UHDOPMAIMOHHOE COIPOBOKAEHIE, IT03BOJIAIO-
XX aBTOMAaTHU3UPOBATD AeATEIbHOCTD IPEIIPU-
SATUH, OTHOCAIINXCS K PA3JIUYHBIM ITPEMETHBIM
o6sactsam. Ha cerogHAIHUN [eHb TaKUM cpej-
cTBOM aBJjsieTcs maardopma « 1C: Ilpennpusatue».

3. Curyanuonuas 3ajada JOJKHA OBITh chopMy-

JUpPOBaHa TaAaKUM 00pas3oM, UTOOBI ee pelleHue
TpebGoBaJIO OT CTYJEHTa BCECTOPOHHEr0 aHaJIM3a
YCJIOBU paspaboTKU U TPeOOBAHUMA K UTOTOBOMY
OPOAYKTY, aHaJInu3a HOPMATHUBHO-IIPABOH 0as3bl
B IpeMeTHOI 06JIaCTH U B YaCTU IPOEKTUPOBa-
HUA U paspaboTKu MHPOPMAIMOHHBIX CUCTEM,
IIeJIOCTHOTO IIPOXOsK/AeHHUA IIpollecca paspaboTKu,
IUarHOCTUPOBAHUSA 11 CBOEBPEMEHHOT0 UCITPaBJIe-
HUS OMINOOK HAa BCeX 9Talax Ipollecca pelieHuns
CUTYaIIMOHHOM! 3a1auu.
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PA3BUTUE BU3YAJIbHOWN KOMMETEHLUN
B NPOEKTHOW AEATEJIbHOCTU CTYAEHTOB

B. 0. IpyweBckasa' X

' Ypaneckuii pedepanvHeiii ynusepcumem umeHu nepeozo lMpesudenma Poccuu b. H. Enbyuna, Ekamepun6ype, Poccus
D} v.iu.grushevskaia@urfu.ru

Annomayus

CoBpemMeHHAas BU3yaJbHAA KYJIbTYPa TPEOYET OT BCeX YYACTHUKOB KOMMYHUKAIIUH CIOKUBIIINXCSI HABBIKOB BU3YAJIbHON KOMITETEH -
nuu. OHU HeOOXOUMBL B TOM YHCJIe U AJIS CO3LaHUs YIeOHbIX, NHPOPMAINOHHBIX, PEKJIAMHBIX U IPYyruX MaTepuasoB. OMHAKO TaKue
HaBBIKU JaJIEKO He Bcerga GopMUPYOTCA Ipu o0ydueHUU B Byse. U naske B mporpaMme IOATOTOBKU OYAYIIUX CIIEIMAINCTOB B chepe
KOMMYHUKAI[NY BU3yaIbHAA KOMIIETEHIIUS PEJKO CTAHOBUTCA I[€JIbI0 O0YUeHU s, N3-3a Yero B IPOEKTaX 00YUAOI[UXCS BOSHUKAIOT OJHU
U Te }Ke OIIMOKU.

MeronuKa pa3BUTHUs BUSYAJbHON KOMIIETEHIINY CTYLEHTOB, IPEJIOXKEeHHAA B CTAThe, OCHOBAHA HA aHAJIN3E U Pa3paboTKe BU3yab-
HOM KOHIEIIIINY KOMMYHUKAIIMOHHOTO IPOeKTa. ABTOPOM ObLII 060011IeH COOCTBEHHBIH OIIBIT PAGOTHI C 00YYAIOIIIMMUCS 110 HAIIPABJIEHUIO
noaroroBku 43.03.01 «Pexaama u ¢Bsisu ¢ 00IIECTBEHHOCTHIO» B ¥ paIbCKOM (eflepaJlbHOM YHUBEPCUTETE UMeHu nepBoro IIpesugenTta
Poccuu B. H. Enbiiuna.

IIpoaHaIM3UPOBAHBI U CUCTEMATU3NPOBAHEI COBPEMEHHEIE TOAXOABI K (POPMUPOBAHUIO KOMIIETEHIIN, HEOOXOAUMBIX AJIsI paGOTHI
¢ BU3yaJIbHBIMU oOpasamu B iiudpoBoii cpene: UKT-KoMneTeHIIun, MeAUarpaMOTHOCTh, BU3yaJbHasA 'PAMOTHOCTb, KOMMYHUKAaTUBHASA
KommeTeHIUA. IIpeiioykeH KOMILIEKC TPAaKTUUYECKUX 3aJaHUN ¢ MEeTOANYECKUMU YKAa3aHUAMY 110 ITIOCTAHOBKE I[eJIN U 3a/aY IIPOEKTa,
aHaIN3y KOHTEKCTa KOMMYHUKAIuY, CO0PY BU3yaIbHBIX MAaTePUAJIOB U CO3LAHUIO BU3yaIbHOTO 00pasa nmpoexTa. MeTogom cucremMaTu-
3aIuy IPOEKTHBIX U AUJAKTUYECKUX 32124 BbISBJIEHBI KOMIIOHEHTHI BUSYAJIbHON KOMIIETEHIIUN.

Hayunas HOBH3HA MCCJIELOBAHUS 3aKJII0UAETCA B BHISIBJICHUY QUAAKTUUYECKOI0 COJEPIKAHNS BCeX CTaAUI paspaboTKU BU3yaIbHON
KOHIEIIIVY IPOEKTa U CUCTeMAaTU3aI[NY KOMIIOHEHTOB BU3yaJlIbHON KoMIeTeHu. IIpeicTaBIeHHBIN KOMILIEKC 3afaHINH MOYKET IIprMe-
HATHCA HA TpaKTHUecKux 3aHATUAX 10 UKT u B 1pOeKTHOI AeATeIbHOCTU CTYJeHTOB. BhIsAIBJIeHHAs cuCcTeMa KOMIIOHEHTOB BU3YaJIbHOMN
KOMIIETEHI[NY MOJKeT ObITH NCIIOJIb30BaHa IPU PaspaboTKe MeTOAUYECKUX pekoMeHganuii. CTaTbsa agpecoBaHa Meguanenaroram, CTy-
IeHTaM, BeJYIINM IIPOEKTHYIO NesITeIbHOCTD, a TAKIKe CIIeI[NAINCTAM, PeaJu3y0IINM KOMMYHUKAIIVOHHBIE IIPOEK T C MCIIOIb30BaHUEM
BU3YaJIbHBIX CPEJCTB.

Knroueébie cnosa: Bu3yaibHas KOMIIETEHIIUA, BUSyaJIbHasA I'PAMOTHOCTb, BUSYaJIbHBIN Opud, BU3yaabHasd T0CKa, MyA60p, mud-
pPOBBIE KOMIIETEeHIIUY, [[u(POBasi IPAMOTHOCTD.
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Abstract

Modern visual culture requires established skills of visual competency from all participants in communication. These skills are
necessary, among other things, for creating educational, informational, advertising, and other materials. However, such skills are not
always formed during training at universities. Even in the training program for future communication specialists, visual competency
is rarely the goal of the study, make the same mistakes occur often in the students’ projects.

The students’ visual competency developing methodology proposed in the article is based on the analysis and development of
the visual concept of a communication project. The author generalized her own experience of working with students in the direction
of training 43.03.01 “Advertising and Public Relations” in the Ural Federal University named after the First President of Russia
B. N. Yeltsin.

Modern approaches to the formation of competencies necessary for working with visual images in the digital environment are
analyzed and systematized: ICT competencies, media literacy, visual literacy, and communicative competency. A set of practical tasks
with methodological guidelines for setting the goal and objectives of the project, analyzing the context of communication, collecting
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visual materials, and creating a visual image of the project is proposed. By the method of systematization of project and didactic tasks,

the components of visual competency are revealed.

The scientific novelty of the research consists of revealing the didactic content of all stages of developing the visual concept
of the project and systematizing the components of visual competency. The presented set of tasks can be applied in practical ICT
classes and students’ project activities. The revealed system of visual competency components can be used in the development of
methodological recommendations. The article is addressed to media pedagogues, students conducting project activities, as well as
specialists implementing communication projects using visual media.

Keywords: visual competency, visual literacy, visual brief, visual board, moodboard, digital competencies, digital literacy.
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1. BBepgeHune

B smoxy Bu3yasbHOU KOMMYHUKAIIUU TPeOOBaAHUA
K 0(popMJIIEHUIO COOOIIeHMT, KOTOPBIMY OOMEHUBAIOTCA
€e yYaCTHUKU, MOBBIIIAIOTCA. [los1b30BaTEI MHTYUTUB-
HO OIIEHUBAIOT IIPUBJIEKATEJIBHOCTD U YA00CTBO AV3aiiHa,
SMOIMOHAJIBHBIN (POH M CTUIUCTUKY O(POPMIEHUA UH-
GopMAaIMOHHBIX IPOAYKTOB HE TOJIBKO B TPAAUIIMOHHBIX
WCTOYHUKAX MH(pOpPMAIUY, HO 1 B COIMAJbHBIX Meua
U yueOHBIX MaTepuaJax.

ITo faHHBIM CTATHUCTUYECKOTO aHAJM3a HAYUHBIX
nyo6ukanuii, ¢ 2019 roga HabrrogaeTcs BCILJIECK HCCIe-
IOBaHUI, MOCBAIEHHBIX BU3YaJbHOI rpamMoTHOCTH [1].
AXTyalbHOCTD JaHHOI TeMbI 00YCJIOBJIEHA BHEPEHUEM
mporpamm 1udpoBoit TpaHchopMaIuu U BOCTPeOOBaH-
HOCTBHIO HaBBIKOB BU3YaJbLHOTO IpecTaBIeHua HH(OP-
marnuu. Takre HaBBIKY CETOIHS HeOOXOANMbI He TOJIBKO
npodecCUOHANBHBIM AU3aiiHepaM, HO U IeJIOMY PSAAY
CIIeINAJIUCTOB, Ubs AeSATeJIbHOCTD CBSA3aHa C I POBHI-
MU KOMMYHUKAIIUAMU: IeJaroraM, MeHeI:Kepam, cIie-
MUaJucTaM B 00J1aCTU MapKeTHUHra, peKJaMbl, CBa3eit
¢ O0IeCTBEHHOCTHI0, NH(POPMAIIMOHHBIX TEXHOJOTHUHI
u 1. 1. KomnereHiiuu B 061acTH BU3YyaJIbHOU KOMMY-
HUKaIUU TPeOYIOTCA AJIA IPe3eHTaluy U TyOJIUKaIuu
yueOHBIX, MHGOPMAIIMOHHBIX, PEKJAMHBIX U JPYTUX
MartepuasioB. OqHAKO TaKWe KOMIETEHIIUU TaJIeKO He
Bcerzia GOPMUPYIOTCA B PAMKaX MOATOTOBKY CIIEI[HAJI-
cToB-HenusaitmepoB. OTuacTu sTa IpobdIeMa pelraercs
10 Mepe pa3BUTUA UM POBOIL CPeIbI: HATIPUMED, IITUPOKO
pPacupocTpaHeHO MCIIOJb30BAHUE T'OTOBBIX IIA0JIOHOB
opopMJIeHUA TPe3eHTalui, KHUT, CAUTOB U T. . Ilo-
SIBJISIFOTCS IIPOTPAMMHBIE IPOYKTHI X OHJIaH-CEPBUCHI,
KOTOpPBIE ITPeIJIaraoT MHCTPYMEHTapHUil U 00pasIlbl JJIsd
paspaboTku MUPPOBHIX MPOEKTOB U IIPEAIPOEeKTHOMN
MMOATOTOBKU, & COBpeMeHHbIe rpaduuecKre HelpoceTu
CO3al0T BU3YaJIU3aIUU 10 OITMCAHUAM.

VYmenue paboTaTh C TAKUMHU IIPOrPAMMAMHU 1 CEPBUCA-
MU CEroTHS OKa3bIBaeTCsA BOCTPEOOBAHHBIM ITH(POBLIM Ha-
BBIKOM, ITOCTEIIEHHO BXOAAIIIM B COZEPIKaHIe TPOrpaMM
BeIcuIero obpazoBanmuda B Poccuu. CTyeHTHI CO31aI0T
IpeseHTaluu, CAaluThl, 0POPMIAIOT yUeOHbIE U PEKJIaM-
Hble MaTepuaabl. OHAKO OIIBIT IIOKA3BIBAET, UTO OJHOTO
OCBOEHUSA MH(POPMAIIMOHHO-KOMMYHUKAITMOHHBIX TEX-
mosorutt (MKT) sauacTyio oKasbIBaeTCs HEOOCTATOUYHO.
Bes o0yuenusi, HaIIpaBJIeHHOT'O Ha OBJIaieHIe 06a30BbIMU
CpeACTBaMU BU3YaJbHOU BEIPABUTEIHLHOCTU, B IPOEKTAX
00yYaIoIUXCsa BOSHUKAIOT OMHU U Te JKe OIIINOKII:

® KCIOJIb30BaHUE HETIOAXOAAIINX MU OaHATbHBIX

peleHui;

® IEeKOpPaTUBHOE YKPAIIATEJIbCTBO MAKETOB CIyUaii-
HBIMU BJIEMEHTaMU;

e HeyIauyHbBIA BHIOOD IIPUDTOB;

e OTCyTCTBHE 0ajiaHca B BLIOPAHHBIX IIBETe/KOHTPA-
cTe/APKOCTH U T. II.;

® OTCYTCTBUE CTUJINCTUUYECKOTO €IWHCTBA U ITIOHAT-
HO¥l KOMOO3UIITMOHHON CTPYKTYPhI U T. 1.

BusyanbHaa KOMIIETEHIIUA, XOTS U SABJISETCA He-
OT'beMJIEMBIM ycIoBreM 3 (GEeKTUBHON KOMMYHUKAITUT
B COBPEeMEHHOU UM POBOI cpefie, PeAKO CTAHOBUTCS OT-
IeJbHBIM KOMIIOHEHTOM YUeOHOTO IJIaHa TPU U3YUYEHU N
KT B moaroToBke OyAYIMUX CIEI[MAJINCTOB B cepe
KOMMYHUKAIUN.

Ilens nanHO# paGoOTHI — IPOAHAIN3UPOBATH METO-
IVKY Pa3BUTHUA BUSYAJIbHOU KOMIIETEHIINY, OCHOBAHHYIO
Ha aHajJm3e U pa3paboTKe KOHIIEIIIUU BU3YaJIbHOTO
obpasa, 0XxapaKTepu30BaTh ee JUJAKTUUYECKUI IOTEeH-
IMaJI ¥ BBIABUTH €€ KOMIIOHEHTHI B IIPOIeCcCe IPOEeKTHOM
eATeIbHOCTU CTYIEHTOB. [[JId 5TOTO MBI CUMTaeM He-
00XOIMMBIM OIIMICATh COBPEMEHHbBIE METOIbI CO3NAHUA
IusaiiHa IPOEKTOB U IeJIU UX UCIOJIb30BaAHUS.

CucremMaTusaiusa POCCUNCKOro 1 3apPy0esKHOT'0 OIIbI-
Ta IPUMEHEHUs BU3YaJIbHBIX IPOAYKTOB U BBIABJIEHUE
COCTaBJIAIOIINX BU3YAJIbHON KOMIIETEHIIUY ITPOBOATCST
oyTeM aHaJu3a IPOGUIBHON M HAYyUYHO-METOAUUECKON
aurepaTtypsl. [ ycTaHOBJIEHN ST BBAUMOCBA3EM MEXK Y
KOMIIOHEHTAMU BU3YaJIbHON KOMIIETEHIIUU U dTAllaMU
IPOEKTUPOBAHUA BU3YaJbHOTO 00pasa MCIOJIb3yeTCA
CHUCTEeMHBIN moaxon. MaTepuajoM HCCIeTOBAHUS II0-
CJIYKHUJI OTIBIT PAOOTHI CO CTYAEHTAMU Y pajabcKoro de-
IepaJbHOr0 YHUBEpcUTeTa uMeHu rnepsoro IlpesugenTa
Poccuu B. H. Enbiiuna (Yp®V), odyuaroiiuMucs 1Mo Ha-
npasiieHuio moaroToBKU 43.03.01 «Peksama u cBA3u
C OOIIECTBEHHOCTHIO» U PEAJUBYIOIIUMHU Pa3JINUUYHBbIE
NKT-nipoeKTs! (caiiThl, Ipe3eHTaIluu, peKJaMHble Ma-
TepuaJbl).

2. AHanus coBpeMeHHbIX NoAXoA0B
K popmMMpoBaHio BU3yasibHOI KOMMNETeHL N

B nmeparormueckoil mpakTUKe CYIeCTBYIOT pas-
JIMYHBIE TTOAXOABI K ()OPMUPOBAHUIO HABHIKOB PAabOTHI
B BU3YyaJIbHOU cpee. TpaJuIlnOHHBIM AJIS OT€UECTBEH-
HBIX IeJaTOTUYECKUX MCCJIEJOBAHNN ABIAETCA IOAXO/I,
HaAIpPaBJIEHHBIN HA Pa3BUTUE XYO0XHeCMEEeHHO-ICMemu-
wecKoll KYyabmypovl AULHOCMU. XyO0KEeCTBEHHO-9CTEeTH -
YyecKad KyJIbTypa JUUYHOCTH IIPEeIIoJIaraer:

® CIOCOOHOCTH K BUJAEHUIO IIPEKPACHOTO B MCKYC-

CTBe U KU3HU;
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e c(OPMUPOBAHHOCTDH 9CTETUUYECKUX 3BHAHUU U BKY-

ca;

® pas3BUTHE XYI0KECTBEHHBIX CIIOCOOHOCTEI.

B conmep:xaTenbHOM acmeKTe MCCJIEL0BATEIAMU BbI-
IeJIAI0TCA Pa3JINYHbIe YDOBHY PA3BUTHUA XY A0KECTBEH-
HOT'O BOCIIPUATHUA U Xy 0KECTBEHHOT'O BUIeHU (OIleHKU
IpeIMETOB U IBJIEHUU C TOUKY 3PEHUSA COOTBETCTBUA UX
XYIOYKECTBEHHOMY Meany), XyI0KeCTBEHHOI0 BKyca,
3CTETUUYECKOTO OTHOIIIEHUS K MHUDPY, CAMOBBIPAKEHUA
JIMYHOCTH, XYJAO0YKE€CTBEHHO-3CTETUYECKUX MOTPEOHO-
CTed U MPOAYKTUBHOWN 3CTETUUYECKOHN NeATEIbHOCTH,
mpeaIojaraolneil yMeHusA, CIIOCOOHOCTH U KeJlaHue
3aHUMATHCA UCKycCTBOM [2].

dopmMupoBaHUE XYAOXKECTBEHHO-3CTETUYECKON
KYJIbTYPBI HAIIPaBJIEHO HA Pa3BUTHE JIMYHOCTU Uepes
TpuoOIieHre K MUPY UcKyccTBa. Bmecre ¢ Tem, B XX Beke
C Pa3BUTHUEM MAaCCOBOI 9KPAaHHOU KYJbTYPhI U rpadu-
YeCKOTO IM3aliHa MOABUINCH JKaHPHI, CTUJIN U CUCTEMBI
BU3YyaJbHBIX 00pa30B, HYKJAIOIIUEeCs B TPAMOTHOM
uAeHTUGUKAIIUYU, TeKOAUPOBAHUU U KOPPEKTHOM WHC-
nmoJab3oBaHuMU. [Ipu 3TOM JTaBUHOOOPA3HO PACTYIIUIL
TOTOK BU3YaJbHBIX CO00IeHUN ((PUJIbMBI, PeKJgaMa,
TeJIeBUeHUEe, KOMUKCHI, BULEO- U KOMIOBIOTEPHBIE
WUTDHI), 3aMEILIAIONUX B CTPYKTYPE MeAmnanoTpebJIeHns
neyaTHBIE U3JAHUSA, chOPMUPOBAJ CPEAU POAUTEJIEH
¥ [IeIarOr'0B 3aIIPOC Ha 00yYeHUE KPUTUYECKOMY BOCITPHU-
ATUIO U OIIeHKEe BUBYaJILHOTO KOHTEeHTA. PasBruBaeMblIe 3a-
PYOeKHBIMU U POCCUNICKUMU IeJaroraMu HAllpaBJIeHU A
MeauarpaMOTHOCTH U BUBYATbHOM IPAMOTHOCTY BKJIIOUA-
IOT B ce6s1 pa3BUTHE HABBIKOB KPUTUYECKOTO MBITIIJIEHU
U KPUTUYECKOTO aHAJIN3a, 4 TAKIKE ITOHNMAHUS TPUPOIBI
MeauiHBIX mpoiieccoB. Tak, A. B. ®emopos B craTtbe
«MeanakoMIeTeHTHOCTD JINYHOCTH: OT TEPMUHOJIOTHH
K MOKa3aTeasiM» [3] BbIeigeT OCHOBHBIE ITOKA3ATEIN
MmeduaKomnemeHmHOCMU: MOTUBAI[MOHHBIN, KOHTAKT-
HBIN, THPOPMAIIMOHHBIN, IIePIEeNTUBHbBIN, NHTEPIIPe-
TAIlMOHHBIN, OIEHOYHBIN, IPAKTUKO-0NePaIluOHHbBINA
(esTeIbHOCTHBIN), KpeaTUBHBIN.

CoBpeMeHHBIE UCCIEeT0BATENU BBIACIAIOT PAL KOM-
TeTeHI[UI, He0OOXOMUMBIX AJIA PaboThl C BUSyaJIbHBIMU
obpazamu:

e MeJuarpaMOTHOCTD;

e NKT-KoMOereHIIUN;

e BUByaJIbHAsA I'PaMOTHOCTD;

¢ KOMMYHWKaTUBHAA KOMIETEHIIUA U AP.

Xota popMupoBaHUE BU3YyaJbHOU KOMIIETEHIIUU
yacTo mpoucxoaut B xone usdyuenuda UKT-gucruinH,
B CTPYKTYPE UHPOPMAUUOHHO-KOMMYHUKAUUOHHBLX
KomMnemeHyuil OHa CIeNUabHO He BBIJEJNAETCSH.
J. II. Komaposa u H. I'. CmupuoBa B cratbe «Momeas
(dopmupoBanus HH(POPMAINOHHO-KOMMYHUKATUBHOM
KOMIIETeHIIUU CTYJE€HTOB B 00pa30BaTEJHbHOM IIPO-
mecce By3a» [4] BBIIeJAOT KOTHUTUBHBIN, IIEHHOCT-
HO-MOTHUBAIIMOHHBIN, OIMEeHOUHO-Pe(dJIeKCUBHLI,
KOMMYHUKATUBHBIN U TeXHOJOTUUECKNIT KOMIOHEHTHI
NKT-koMmmereHnu. B mpeqIo:KeHHOM aBTOpaMI MOie-
JI BUSYAJIbHYI0O KOMIIETEHIIUIO MOYKHO pacCMaTpUBaTh
KaK 4aCTh KOMMYHUKATUBHOTO KOMIIOHEHTa, KOTOPBI
BKJIOUaeT B cebA «3HaAHMWEe, IOHUMaHUe, IpUMeHeHue
SABBIKOB U [PYTUX BUAOB BHAKOBBIX CUCTEM, TEXHUYECKUX

44

CcpeJcTB KOMMYHUKAIUUA B IIporecce nepenauu nHGOP-
Mallyy C IIOMOIBI0 Pa3HOOOPa3HBIX (POPM U CIIOCOOOB
oG1enusda (BepbaabHBIX, HeBepOalbHBIX)». H. A. Ppioa-
KoBa B pabore «MHpOPpMAIIMOHHO-KOMMYHUKATUBHAA
KOMIIETEHTHOCTH IIPEeIoaBaTe sa: MPo0ieMbl Pa3Bu-
THS U PeajiM3alMi B YCJIOBUAX Iu(ppoBoro oopasona-
HUsS» [5] oTMeuaeT, 4TO KasK bl 9JIEMEHT COAEPKAHUA
HNKT-xommerenTHOCTH! TpebyeT riry6oKoi MeTomUUe-
CKOIi TPOPaboTKU U KOHKPEeTU3anuu coaep:kanus. [Ipu
MEeTOINYECKOH KOHKPETU3AIINY COIEePIKaHUA OOHADY K-
BaeTCcs BOCTPEOOBAHHOCTD 8U3YAJbHOU 2PAMOMHOCIU
Kak cocraBismomeit MKT-koMeTeHIINN B pasiinIHBIX
cepax mpodeccuoHaTbLHON HeATeabHOCTU. Hanmpumep,
clemuaJrcTaM B 00JIaCTH PeKJaMbl M CBs3eil ¢ o0Ire-
CTBEHHOCTBHIO TPeOYIOTCA HABBIKU, HEOOXOAMMBIE IJIA
MpOBeNeHNA MeJUNHBIX KaMIaHUi U Begenus nudop-
MaIMOHHO-KOMMYHUKAIITUOHHOM 1eATeIbHOCTH.

WccanenoBaTenu BBIAEIAIOT TaKHe COCTABIIAIONIE
NKT-koMIeTeHI[NHU IIeSaroros, KakK:

e BJaJieHVe MEeTOAUKAMU CO3JaHUA COOCTBEHHBIX
MU(pPOBBIX MAaTEPUAJIOB U PEaN3aIlN CETEBhIX
KOMMYHUKAIITMOHHBIX ITPOEKTOB [6];

e HaBBIKY Pa3pabOTKU MyJIbTUMEIUNHBIX YUEOHBIX
mocobuii [7];

e HABBIKU CO3JAHUA CPEACTB HATJIAJHOCTH, BBITIOJ-
HAIOIUX UJIIOCTPATUBHBIE U OIIOPHBIE QYHKIIUNI
B JUCTAaHIIMOHHOM 00yuenuu [8].

M. B.IlepeBep3ses, . P.Tadypos u B. ®.T'abaynaxa-
KoB B ctaTthe «IlomudyHknnonaabHas KOMIIETEHTHOCTD
KaK ycJyioBue 3(h(peKTUBHOIM MOATOTOBKHY Oy IyIIMX Maru-
CTPOB K JeATEeJIbHOCTH B chepe TOCTHHUYHOTO CEPBHCA
u TypusMa» [9] ormeuaroT Heo6X0AMMOCTE (hOPMUPOBA-
HUA 3HAHUH U cIIOCOOOB BeJeHUs Ipo(decCroHaTbHON
IeATeJbHOCTH B MYJbTUMEAUNHON cpeje, Pa3BUTHUSA
BooOpaskeHUdA 1 MHTepP(heHCHOro fM3aHEPCKOro BKyca
y OyAyIUX MeHeAKePOB TOCTUHUYHOT'O U TYPUCTHUIECKO-
ro 6usHeca, Ha3bIBas BA)KHBIM YCJIOBLUEM YCIEIITHOI pea-
JIN3aIUY COBPEMEHHBIX IT(HPOBBIX KOMMYHUKAITMOHHBIX
IIPOEKTOB 8U3YAAbHYIO ZPAMOMHOCTMb UX CO3AATEJIEN.

Bu3yanvhasa zpamomHrocmd KaK KadecTBO, KO-
TOpOe HYKHO PasBUBATb HAPAJY C HABBIKAMU YTEHUSA
¥ NKUCHhMAa, aKTUBHO U3yUYaeTcA B 3apPyOEKHBIX IIearo-
rudeckux uccienoBanuax. OHa npednoanazaem cno-
cob6rHocmb koduposambsv, dekodupoéamsv U uHMeEpP-
npemupoeambs 6u3yaibHble COOOUW,eHUR, A maKIHce
Mmouiecaums 6u3dyanvro. MccienosBaTenn oTMe4YaoOT
MYJIbTUAUCIUIIINHAPHOCTh KOHIEIIIIUY BU3YaJIbHOMN
rpamoTHocTHu [10]. [anHasa KoHIeNIusa chopMupo-
BaJlach O] BJAUSHUEM 3CTETUKU, UCKYCCTBOBEAEHUA,

«MKT-komnerenTHOCTH» B craThbe H. A. Ppi0akoBoil MoKeT
6pITh MHTEepUpeTupoBaHa Kak «MKT-komnmereHIua», mO-
CKOJIBKY aBTOD IIPEJIIojaraeT IJIaBHBIM 00pa3soM OCBOEHUE
ompeneIeHHBIX 3HAHUU, YMEHUU M HAaBBIKOB, UTO ABJISAETCA
TJIaBHBIM yCJIOBUEM (hOPMUPOBAHUA KOMIIETEHIIUU, TOTAA
KaK KOMIIETEHTHOCTBH IIPEAIIOJIaraeT He TOJIbKO OCBOEHUE
KOHKPETHOM KommneTeHIuH (1iu Habopa KOMIIETEHI[UIT), HO
ee (UX) IPaKTUYECKOE IPUMEHEeHNE — TO €CTh JeATEJIbHOCTD,
HOCSAIIYIO IMYHOCTHBIN XapaxkTep. B Haieii crarbe pedyb uaer
o0 opMUpPOBaHUY 3HAHUI, YMEHUI U HABLIKOB B chepe BU3Y-
aJbHOM KOMMYHUKAIINY, IO9TOMY MBI IIO3BOJINIU cebe orpa-
HUYUTHCA PAMKaMU TEDMUHA « BUSYaJIbHAA KOMIIETEHIIUA» .
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dunsocopuu, JUHTBUCTUKU, TEIITAJbTICUXOJIOTUH,
Helipo(PU3MOJOTUM, NCCIeTOBAHUN PabOThl IIPaBOTO
OJIyIIapus, COILMOJOTUHY, KYJIbTYPHOI aHTPOIIOJIOTUH,
Teopuu OO0yUYeHUsI NUBANHY U KOMMYHUKAIIUU, CEMUO-
Tuku. McciaemoBaresin OTMEUAIOT, YTO SKJIEKTUUYHOCTH
KOHIENIUY 3aTPYAHAET 3aKpelJeHre OnpelesleHnA
TEpMUHA «BU3yaJIbHASA 'PAMOTHOCTh» B HAYUHOH JINTE-
parype[11].
XOoTsa B OTEeUECTBEHHON METOIMYECKOU JUTeEpaType
OYePKUBAETCA BAXKHOCTH (DOPMUPOBAHUSA 8U3YAJLbHOLL
zpamomHocmu y CTyJeHTOB, a SMIINPUYECKUI aHATIU3
WCCIeIOBaHUM CBUIETEIBCTBYET O BCILJIECKE MHTEpeca
K JaHHOI TeMe, TeM He MeHee COJeprKaHue CaMOTo II0-
HATHUA OCTaeTca HeolpexeneHHBIM. CylmecTByloIue
oIlpesieIeHU s BU3YaJIbHOY I'PAMOTHOCTY OIINICHIBAIOT 9TOT
(eHOMEH B O0IITUX YepTaX KaK «IIPHUOOPEeTeHHBI HaBbIK,
KOTOPBIA MOAUEPKUBAET CIIOCOOHOCTH BUETh, YNTAThH,
JIEeKOAUPOBAThH, MHTEPIIPETUPOBATH U IIOHNMATDH BU3YaJI»
[1], 1160 BBIIEIAIOT 0COOYI0 — BU3YAALHYIO KYJLbMmY-
poeedueckyro epamomHoOCcmyb, KOTOpasd IpenIogaraeT
«CIIOCOOHOCTH ¥ TOTOBHOCTH OCOSHAHHO BOCIIPUHUMATH
BUByaJIbHBIE 00pasbl M BUSYAJIbHYI0 MH(MOPMAIHUIO B Pa3-
JUYHBIX MEeIUAacpPeJCTBaX, IPOBOAUTH KPUTUUECKYIO
OIIEHKY, PAa3yMHO HCIIOJIb30BAaTh UJIUW TBOPYECKU KOH-
CTPYUPOBATH €€ C IeJIHI0 MEeKJINIHOCTHOM KOMMYHUKA-
mun» [12]. E. B. TpoiitHukoBa B cratbe «cciaenoBanue
BU3YyaJbHOW KOMIIETEHIIMH B TUAAKTHKE MEKKYJIbTYP-
HOM KOMMYHHMKaIUu» [ 12] BeIZeIAeT HECKOJIBLKO YPOBHEHN
BU3YaJbHOU KYJbTYPOBEIUECKON 'PAMOTHOCTHU
® KOTHUTUBHBIN YPOBEHD, CBIBAHHBIN C OBJIAJEHU-
€M CTpaTerusaMu paboThl ¢ BUSYAJIbHBIM KYJIbTY-
POBeIYECKUM KOHTEKCTOM;

® BMOIIMOHAJIbHO-OII€HOUHBIN YPOBEHb, OIIpeesd-
IOIUII COBOKYITHOCTH I[€HHOCTHBIX OPUEHTAIN,
TIO3BOJIAIOIIVX IMYHOCTY KPUTHUUECKU OIleHUBATH
BUBYAJIbHYIO KYJIBTYPOBEIUECK Y0 NH(POPMAIINIO;

® NeATEeJbHOCTHBIA YPOBEHB, IIPEeNIIOIararoniui
oBJIaJIeHUE cIIocOOaMM MHTEPIIPEeTAIuu U TBOP-
YEeCKOT0 COSUAAHMA JaHHOTO BuLa NHGOPMAIMH.

B nmegarornueckux mcciaefoBaHUAX TaK¥Ke UCIIOJIb-
3yeTcd MOHATHE «8U3YANbHOU KYJLbMYPbl» , BKIIOUAIO-
1mee B ce0A pa3BUTHE HACMOTPEHHOCTH U XYI0KECTBEH-
HOTO BKYycCa, O0IIero ypoBHA 00pa3oBaHUA, SPYIUIUH,
aTaKJKe IOHMMAaHIe COBPDEMEHHBIX TeHIEHIIUI PA3BUTUA
BU3yaJIbHOI KyJbTYyphI [13].

HoBbie yc10BUS KOMMYHUKAIIUY EJIaI0T 0COOEHHO
aKTyaJbHBIM Pa3BUTHUE NeATE€JIbHOCTHOTO YPOBHSA BU-
3yanbHO# rpamMoTHOCTU. OTHAKO IIPO0JIeMbl, BHIABJICH-
mrle T. E. Muxosoii u B. A. UynuHoii B xoze aHanmsa
pPe3yabTaToOB MPAKTUUYECKOUN PaboThl CTYAE€HTOB U OIU-
caHHble B craThe « KommereHnusa popmMmooOpa3oBaHusd
B IIOJITOTOBKE 0aKaJIABPOB-TU3aTHEPOB: MOHATHE, KOM-
MOHEHTHI, ypoBHU» [14], cCBUAETEIBCTBYIOT O TOM, YTO
IeATeIbHOCTHBIM YPOBEHD JOJIKEH BKJIIOUATE B ce0d He
TOJILKO BJIaJeHEe COOTBETCTBYIOIMMY KOMITBIOTEPHBIMU
TEeXHOJOTUAMY, HO 11 6230BYI0 KOMIIETEHIIUIO 10 (DOPMO-
00pa30BaHNIO BUBYAJIbHOTO ITPOU3BEIEHN A, a 3HAUNT:

® OCBOEHUE ero COCTaBJIAIINUX (0OUuepTaHUsd, IIBET,

cBeT, GaKTypa MaTepuaJa, oInpesedInas 10-
BEPXHOCTH, PUTM, KOMIIO3UITMOHHAS CTPYKTYpPa);

e BJaJieHVUE HABBIKAMU €I'0 BepOAJIBFHOTO OIIMCAHUS,
HNOHMMAaHWe CMbBICJIA TOUCKA aHaJIOTOB JJIS IIPO-
eKTHOII paboThI.

B nepenacsoitiiieEHOM nH(MpOpMAaIMER TG POBOM IPO-
CTPaHCTBE 0COOYIO POJIb UTPAET aJPECHOCTH U PeJI€BAHT-
HOCTB COOOIIEHUH, UX COOTBETCTBYE KOMMYHUKATUBHO-
MY KOHTEKCTY. B TaKMX YCIOBUAX HEOOXOUMO YUUTHCA
BECTHU IIPOEKTHYIO PaboTy ¢ yu4eToM yCJOBUM, IeJiell,
cuenuUKU ayAUTOPUU U KOHTEKCTA KOMMYHUKAIINH.
ITosTOMY K IIePEeUHIO BBIIEJIEHHBIX BBIIIIE KOMIIOHEHTOB
coJepiKaHUA HeoOXOAMMO NOGABUTH KOMMYHUKAMUGE-
HY© Komnemenmuocms, Koropyio C. B. Hexb6aesa,
. H. Henoaes, B. B. Tkauenko B padore «KommyHu-
KATHBHAA KOMIIETEHTHOCTE: COJlep:KaHNe U CTPYKTYyPa»
[15] onpepensaioT KaK CIOCOOHOCTh «aHAJIM3UPOBATH
U AaBaTh aJeKBATHYIO OIEHKY CHUTyaIiu OOIeHUs;
BBIJBUTATH IleJIb B3aNMOIEMCTBUS U KOHCTPYHUPOBATH
CHCTEMY ONTHUMAJbHBIX CIIOCOOOB €€ JOCTUIKEHUA» .

3. Blll3yaﬂbHail KomMmneTteHuuna:
CBOWNCTBA M Crocobbl ee pasBuTunA

06006111a51 OIBIT IIPEICTABJIEHHBIX BBIIIIE MCCJIENO0-
BaHUI, MBI OIIpeJieigeM BU3yaJbHYH) KOMIIETEHI[HIO
KaK MHTerpaTMBHOE KAauyeCcTBO, OTPaskaronlee 3HAHUS,
of0ecnmeuynBaroIe KPUTHIECKOE BOCIIPUSITHE, AaHATIHU3
CTPYKTYPBHI, OI[EHKY 1 HHTEPIIPEeTAI[MI0 BU3YAJIbHOMH MH-
dopmarnu, ¥ yMeHIe HCI0Ib30BaTh METObI IIPOEKTUPO-
BaHUSA, IPOrPaMMHBIE IIPOTYKTHI M CPEACTBA BU3YAJIBHOMI
BBIPA3UTEIFHOCTH IJI MPOSKTHPOBAHUA BU3YAJbHBIX
MPOAYKTOB C y4€TOM KOMMYHUKATHBHOIO KOHTEKCTA.

Bu3syanvHas Komnemenuyus moxrcem ¢yop mupo-
éambcea 6 npoyecce HAKONNEHUSA NPAKMU1ecKo20
onsima. HacMOTPEeHHOCTD, TBOPUECKME TOUCKHU U OTIBIT
pPaGoThI ABJISIOTCS €CTECTBEHHBIMU CII0OCO0aMU PA3BUTUS
BU3yaJIbHOM KOMIIETEHIIUY B IPO(eCcCHOHATBHOI cpee.
Bce coBpeMeHHBIE CTYAEHTHI UMEIOT 3HAYUTEJIbHBIN
OIIBIT KOHTAKTOB C IPOYKTAMU BU3YaJIbHOU KYJIbTYDHI,
00HAKO 0151 0CO3HAHHO020 UCTLONb306AHUS Cpedcmé
6U3YanbHOl 6bLpa3umenbHoCmMu Heobxodumo
cpopmuposamsv npedcmaénenus 0 63aUMOCEA3AX
dopmuL u codeprxcanus.

B npakTuke mpogeccrnoHAIBLHOTO AU3aiiHa CYIIECTBY -
0T METOJbI O0'bSICHEHUS CYTHU IPOEKTa, obJierdarolnme
B3aMMOIIOHMMAaHNE MeKy NU3aiHepOM U 3aKa3UUKOM
Ha Pa3HBIX CTAAUAX Pa3pabOTKU UAEeU: Ha CTaJUU OIIU-
caHUsA — JTO cocTaByieHme Opuda, HA CTAAUU UCCIEH0-
BaHUSA — aHaJIMU3 aHAJOTUYHBIX PEIeHWi, Ha CTaguu
TPOAYMBIBAHUS JU3aHA — CO3/JaHNe BUSYATbHOM JOCKU.
MBbI UCXOIUM U3 TOTO, UTO ITPAKTUUECKIIe KOMMYHUKATUB-
HbIE METO/IbI, IT03BOJISIOIIIE YCTAHABINBATD CBA3U MEXKIY
uaesiMu, OXKUAAHUSAMU, KOHIIEIIIIUAMHU, C OAHOI CTOPOHBI,
¥ BUByaJIbHOU (DOPMOIA, C IPYTOii CTOPOHBI, 00J1aKAI0T 3HA-
YUTEIbHBIM JUJAKTAUECKIM II0TEHI[AIOM IJIS PASBUTHS
BUBYaJIbHOU KOMIIETeHIINM. B rccieoBanny KOJIJIEKTHBA
aBTOPOB YHuUBepcuTeTa XeabcuHKU [16] mokasano, Kak
paboTa ¢ pa3HBIMU THUIIAMMU BU3YaJIbHBIX JOCOK CIIOCO0-
CTBOBAaJIa PACIINPEHUIO IOHUMAaHUA KOHIIEIIITNHN U KOH-
COJIMIAIIUY UIEHN YYACTHUKOB IIPOEKTUPOBAHUA.

PaccmorpuMm nanHBIE METOABI IIOAPOOHEE.
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3.1. Cragua onncaHuA npoeKkTta

YT00BI YTOUHUTE IeJIU, 3a4aUl U KOHTEKCT KOM-
MYHUKAaIlUU, ONpeNAeJuTh TPpeboBaHUS K AU3aMHY,
Ha CTaAUU ONMUCAHUS MPOEeKTa cocTaBjisieTcsd Opud
(anean. Brief — xpaTKoe maoKeHue, CBOIKAa, pesiome,
nHcTpyKnuA). JI. B. dKenorameBcKkas onmucwiBaeT TpU
¢da3pl BHIPAOGOTKN KOHIEII[MH BU3yaJbLHOTO 00pasa
B Ipoirecce coctaBaenus opuda [17]:

1) sepbanvryro ¢pa3y paborsl HaL OpUdOM, 3aKIIIO-

YAIOIIYIOCs B IT0A00pe 0OPa3HbIX XapaKTEePUCTUK
U IOHATUIMN;

2) ¢pa3y nodbopa zpadpuieckux gopm, BbIparka-
IOIUX KOJ CHUCTEMbl BU3YAJbHON KOMMYHUKA-
I[I1H; B pe3yJIbTaTe 9TOr0 dTamna paboThl CO3/IaeTCs
CIIEKTP Pa3sHOOOPAa3HBIX M300parKeHuil, TaK MJIN
nHaUe XapaKTepU3yIUX 03Ul opuda;

3) pa3y omb6opa u meopueckol nepepabomru

06pa3y06: «COeqUHATD, IePEeMeIINBATh, YCUIIN-
BaTh, 0CJIA0JIATh HAWIeHHBIE ITO3UIUN OJS (POp-
MUPOBAHUA HOBOI M300pa3uTeIbHON (hOPMEBI» .

B npohuabHBIX TyOJIUKAIIUAX OTMEYaeTCs, UTO BU-
3yanamsanus KJUeBbIX KOHIEeNI Ui 6puda I03BOIIeT
COKPATUTDH BPeMsI IPEAIPOSKTHOT'O NUCCIeI0BaAHUS, U3-
0esKaTh OOJILIIIOTO KOJIMYECTBa MPABOK, ITOBBICUTEL 3(-
$EeKTUBHOCTH KOMMYHUKAIIU C 3aKa3UYNKOM 1 paboueii
KOMAH/IOM 3a CUeT BU3YAJIbHOI IIPEe3eHTAI[N aBTOPCKOIT
nuzaiH-KoHIenuu [18, 19], ycTaHOBUTH OTIIPABHYIO
TOUKY B Hauajie paszpaboTku ausaiiuna [20], HamMeTuTh
IYTH BOILJIOINEHUA Xy I0KeCTBeHHOTro 3ambica [21].

3.2. Ctapusa uccnefoBaHuA AM3ailHa NpoeKTa

Ha cranuu mcciemoBaHusa gua3aiina OyayImero
IpoeKTa KJIIUEBYIO POJb UTPAEeT aHAJU3 aHAJOTOB
u pedepencos (aHz. Reference — cuopaBka, OTChLIKA,
npuMep; n300parkeHns Uau 00beKThI, KOTOPbIE Au3ati-
HePbI OTOMPAIOT U U3YYaloT IJIA paspaboTKuU cOOCTBEH-
uaeix uaei). T. 0. KuraeBckas u U. H. IlepyHoBcKas
B IIOMCKOBO-aHAJUTUYECKUH sTam paboThl HAA IPO-
eKTOM BKJIOUAIOT cOOp, M3yUeHUe U CUCTEMaTU3aIlII0
nH(pOpMaUY IO 00BEKTY IPOEKTUPOBAHNA, U3YUEHUE
aHAaJIOTOB AM3alfH-IIPOEKTOB II0 CXOHOM TeMmaTuke [22].
Pa6ora nmo ananoram u pedepeHcaM II03BOJISET COOPATH
HYKHYIO A4 npoekTa nHGopmanuio. [loucku marepu-
aJIOB PACHIUPAIOT BU3YAJIbHBIA OIBIT, & TAK¥KE MOTYT
CTaTh BHEIITHUM BU3YaJbHBIM CTUMYJIOM, UCTOUHUKOM
BIOXHOBEHUA U KJIIOUEBBIX Uil TPOeKTAa.

3.3. Crapgus pa3paboTKu BU3yasnibHOro obpasa
npoekKTa

Ha craguu paspaboTKu BU3yaJIbHOr0 00pasa IpoeKTa
Ha OCHOBE 33JJaHHO¥ AU3aWH-KOHIIENINY U3 00pPas3IoB
cobupaeTcss KOMIO3HIINA, KOJJIaK. B qusaiiHepCKUX
OyOMUKAIUAX TAKOW KOJIJIAXK Yallle BCero Ha3bIBAETCS
my060pd (anza. Mood Board, «mocKa HaCTpPOEHUA»).
B HayuHBIX TyOJIUKAIIMAX UCIIOJIb3YIOTCS pa3Hble 0003HAa-
YyeHUA MoA00HBIX Kommo3unuii. M. B. Becenkuna Takyio
KOMIIO3UIIUIO HAa3bIBaeT «IaJIMTPOI HacTpoeHus» [19],
adJ.E.Munk, J.S. Serensen, L. N. Laursen — «BusyaJib-
HOIT ocKoi» (arnzn. Visual Board) [23]. [laTckue uccJe-
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JloBaTeIu, YYUThIBAs 0COOEHHOCTH PA3HBIX ITPOEKTOB, BbI-
IEJIIOT TAKIKe TPU PAa3HOBUAHOCTH « BU3YaJIbHOM TOCKI » :
® «JOCKa HACTPOEHUA», KOTOpasa (POKyCUpPyeTcsa
Ha CO3JaHUM HACTPOEHUS W UCTOPUU U ATIEJIJIM-
pyeT K uyBCTBaM;
® «JOCKa CTUJA», KOTOPAasd KOHKPETU3UPYyeT Ha-
CTpoeHUe yepe3 HabOp BU3YaJIbHBIX IIaPaMETPOB
IBeTa, TEKCTYPHI, POPMBI 1 MaTepuasa;

® «KOHIIENITyaJIbHAS JOCKA» , OTPAKAIOIasa OpeH/I,
UIEHTUYHOCTD WJIU UMUK .

B paGorax M. A. Cyxousenrnesoit u M. H. Mapuenko
[18], E. C. ArpanoBuu-Ilonomapesoit u H. 1. AnagoBoit
[24] mynGopa — 3TO BU3yaJIbHOE IIPECTABIEHUE KOH-
IeNIuY IPOeKTa, IPEeBhI0 OyAyIIero fusaiina, B OCHOBE
KOTOPOTO JIe;KUT HAaGOp MOJO0paHHBIX M300parkeHUi
(pedepeHCOoB), MIIIOCTPAIINI, TATTEPHOB, MIPUQPTOBBIX
TapHUTYP U HAUePTaHU, CIIeI[MAJIbHON I{BETOBOY aJIn-
TPBI, TEKCTYP OTAEJIOUYHBIX MAaTePUAJIOB U TIP.

* % %

Mgz1 oTOGpAaIM TPU METOA, KOTOPBIE MOYKHO IIOCJIEI0-
BaTeJbHO UCIIOJb30BATH IIPU ONMCAHUU, UCCJIETOBAHUI
nus3aiiHa u pa3paboTKe BU3yaJbHOTO oOpasa mpoeKTa:
6pud, aHaI3 aHAJIOTOB 1 CO3/IaHe BU3YaJbHOM JOCKH.
XoTdA UCTIOIB30BaAHUE 3TUX METOJOB OIIMCAHO B HAYUHOMN
U METOAUYECKOH JInTepaType IogpobHo, usyuenue s@-
($EeKTUBHOCTU X BHEIPEHUA B IIeJaroruiyecKyro mpak-
TUKY OCTaeTCs aKTyaJIbHBIM.

CyII1ecTBYIOT JIUIITb OTAEJNbHBIE PAOOTHI, OMIUCHIBATO-
Ive TpUMepPhl BHEAPEHUS ITOA00HBIX METO/IOB B IIOATOTOB-
Ky OyAyIIUX CIeIAINCTOB B cpepe ausaitna. A. I'. Ayek-
ceeB yKas3bIBaeT Ha 3P(PeKT Pa3BUTUA aHAJIUTUUIECKOTO
MBIIIJIEHUS Y CTYA€HTOB, O0yYaAIOIINXCs HA TBOPUECKUX
crenuaabHOCTAX: «Pabdora ¢ MyA00PAOM JaeT BOZMOIKHO-
CTH JIJIsI aHAJIN3a, OCHOBAHHOTI'O Ha IT000Pe TEMaTUYEeCKIX
nsobparkenuii. Takske MyaOopA IIpeaIiogaraeT HAJUULE
KJIFOUEBBIX CJIOB, ITO3BOJISIOIINX MUHUMAJIBHBIMIU CPE/-
cTBaMU 0003HAYUTE HarbO0JIee BayKHble MOMEHTBI, OITpe/ie-
JISTIONITHE BCe JaJIbHelIIee HampaBaeHue Oy IyIIei IpoeKT-
HOI IeATeIbHOCTY II0 CO3MAHUIO ITeJIOCTHOTO oOpasa» [25].

JIMCKyCCMOHHBIM BOIIPOCOM ABJISIETCS OI[€HKA BJIU-
AHUA cbopa pepepeHCOB HA OPUTMHAJIBLHOCTD IIPOEKTA.
C ogHOM CTOPOHBI, IIeIArOTd BEICKA3bIBAIOT OIIACeHU,
YTO BHENIHNE MCTOUYHUKU BIOXHOBEHHUS MOTYT IOLA-
BJISITh HOBBIE UJ[e!, OTPAHU YN BASA TBOPUECKU M IIOTEHITI-
aJI mu3aiinepa paMKaMu MOAHBIX TeHAeHIni [26]. C npy-
IOl CTOPOHBI, OTMEYAETCS, UTO U3-3a CBOEI aOCTPaAKTHOM
¥ OTKPBITOM IPUPOABLI MYAO0OP I OCTABJISAET JOCTATOUHBIN
IpoCTOp st uHTepuperanuu [27], usMeHeHUSA U pac-
mupeHusa resepupyitomein uneu [16]. IIpensmararorcsa
MeTOJbl IPeJOTBPAIeHUSA MCIOJb30BAHUSA TOTOBBIX
11a0JI0HOB ¥ CTUMYJIUPOBAHUS COOCTBEHHBIX PEIIeHU i
uyepes COMOCTABJEHUE, aHAJU3, CTPYKTypPUPOBaHIE
u orleHuBaHUe pedepercos [28]. OgHAKO B IOATOTOBKE
IMIUPOKOrO KPyra CIelnuaJrcToB, padoTamInux B 00-
JacTu UM POBLIX KOMMYHUKAIIUN, BAKHO 00€CIIeYNTD
0a30BBIl YPOBEHb BU3YaJbHOI I'PaMOTHOCTH, IPEAIIO-
JararoIluil He TOJbKO Pa3BUTHE HACMOTPEHHOCTU, HO
U I'PaMOTHOE HCIIOJIb30BaHMWEe BU3yaJbHBIX CPEICTB,
B TOM YHCJIe TAaKUX, Kak 0pud, pedepeHc u Myao0pa.
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4. MeTtogunueckne noaxopbl K pasBuTuio
BU3yasibHON KOMNETEeHL N B NPOEKTHOMN
AEeATeNbHOCTU CTYAEHTOB

g packpblTUA JUAAaKTUYECKOrO MOTEHI[MAJJa
IpeACTaBJIEHHBIX BBIIIE METOJOB PACCMOTPUM, KaK
pabora HajJ IPOEKTOM MOKET CIIOCOOCTBOBAThH Pa3BU-
THUIO BU3YaJbHOUN KOMIeTeHI[uM. B mpollecce o0yueHUs
CIEIMAINCTOB, Ybs IIpOo(deccruoHaJbHAA [eATEeTbHOCTh
CcBA3aHa ¢ KOMMYHUKAIUAMU, paboTa ¢ BU3YaJIbHBIM
OpudoM ¥ BUBYAJbHOI JOCKOM IIOMOraeT COOTHECTH
colepskaTesibHbIie U (DOpPMaJbHbIE XapPAKTEePUCTUKU
KOMMYHUKAIITMOHHOTO IPOEKTAa, U3YUUTH BOSMOYKHOCTHU
CPEeACTB BU3YAJIbHOU BHIPA3UTEJIILHOCTHU, IIOTPY3UTHCS
B KOHTEKCT COBPEMEHHOH BU3YaJIbHON KYJIbTYPHI.

4.1. MeToabl co3a4aHNA BU3yasibHOro o6pasa
npoekTa

CrynmeHTsI, o0yuaroniuecs B Y pdPY 110 HaIrpaBJIEHIIO
noaroToBku 43.03.01 «Pexkama 1 cBsA3U ¢ 0OOII[eCTBEH-
HOCTBIO» , B pAMKaX M3YUeHUd TUCIUIINHEI « [ Ipodec-
CHOHAJIBHO-OPMEHTHUPOBAHHBIE IIPDUKJIaAHBIE IIPOIrpam-
MBbI» BBITOJHSAIOT CEPUIO JIAOOPATOPHBIX padoT, B XO/e
KOTOPBIX BI)IpaGaTBIBaIOT KOHIIEIIIINIO IIPOEKTAa U BeAyT
IMIOMCKHY BU3YyaJIbHOTO 00pasa.

JlaGopaTopHas padora Ne 1 « KoHuenusa nusaitna
¥ BU3YAJbHBIN Opud».

Ha nmepBoMm arame IpoeKTUPOBAaHUSA HEOOXOAUMO
MpoaHaJIN3UPOBATh U ONMUCATH KOMMYHUKATUBHYIO
CUTYyanuo, copMyIupoBaTh KOHIIEIIIINIO 1 I0L00paTh
COOTBETCTBYIOIIVE BUBYaJIbHbIE acconuanuu. s BbI-
TIOJTHEHU A 3aJaHUA HEOOXOAMMO:

e chopMysIUpPOBaATH Ha3BaHUE IIPOEKTA, BHIPABUTH

€r0 CyTh B OLHOM IPEAJIOKEeHNN;

e 1moxOOpaTh CYIIeCTBUTEJIbHBIE, OIIUCHIBAOIITE
€ro IeHHOCTH U (hrtocoduio (Hampumep, «HaLerK-
HOCTB» U «IIPOUYHOCTH»);

® COCTaBUTH aCCOIMATUBHBIN PAJ, OTPAKAIONINI
KJII0UeBble 00passl 1 MeTadophl IPOEKTAa;

e OIIVCATh AMOIIUU, KOTOPHIE JOJI’KHBI BOSHUKATD
Y ayIUTOPUY B IIPOIleCCe KOMMYHUKAIIVY (HAIIpU-
Mep, «yBarKeHUEe» U «3alUIIEeHHOCTD» );

® COCTaBUTH IEPEUYEHD IIPUJIATATETbHBIX, OIIMCHIBA-
IOIIUX CBOMCTBA IIPOEKTA;

e momobpaTh m3o0paskeHus, BU3yajJbHbIe 00passbl,
COOTBETCTBYIOIIE BBIOPAHHBIM TIPUJIATATENb-
HBIM;

e 00CyaUTH IIOJO0PaHHBIE N300PaAKEeHNA, OTPaKa-
I0IIIVie KOHIIENIUIO U CYTh COOOIIEeHNA, CAEeIaTh
BBIBOZBI O COIEPYKATEIbHBIX U CTUJINCTUICCKUX
0COOEHHOCTSAX MPOEKTAa.

Jla6opaTtopHas pa6ora No 2 «AHAaIU3 aHAJIOTOB».
Hist aToit mabopaTOpHOU PabOThI MCIIOJIB30BAaH Kelic-
MeTOJ: AJIsl BBIITOJHEHU 3aaHus TpedyeTcs 1oJo0paTh
IPUMePHI YAAYUHOTO [U3aiiHa, OUCATh BOCIIPUHNMAaeMbIe
MOCTOMHCTBA aHAJIOTUYHBIX PEIIIeHN, YKa3aTh CUIbHBIE
U csrabble CTOPOHBI [U3aiiHa, PeIaolero aHaJOrnIHbIe
damauu. Hampumep, eciau IPOeKTUPOBAaHUE BeAeTCH

B pPaMKaX BU3yaJbHBIX KOMMYHUKAIIUI OpeH/a, I1eIeco-
00pas3HO UCCIEOBATh PEIleHUA KOHKYPEHTOB; €CJIU JKe
TPOEKT BeJIeTCsI Ha OCHOBE aBTOPCKOT'O 9CTETUUECKOTO BbI-
CKa3bIBaHUSA, TO CJIEIYeT UCKATh (DOPMbI BU3YaJILHOTO BbI-
pasKeHUs 3aIaHHOTO Ha TIEPBOM 9Talle KOHIeIITYaJIbHOTO
conmepskanmusa. [IpegBapuTesrbHOE UCCIEJOBAHTE TPAKTUK
[u3aiiHa IIOMOTraeT YCTaHOBUTDH CBSABU MEKAY (hopMyIi-
POBKaAMU PA3JIMUHBIX COCTABJIAIOIINX KOHIIEIIIIAN IIPO-
eKTa U IPEACTOAINM BEIOOPOM BU3YAJIBHBIX CPECTB.

Jla6opaTropuaa pa6ora Ne 3 «Coop pedepeHcoB».

Breinosnasa saganue «Coop pepepeHCOB» , CTYAEHThI
non0MpamT MaTepPUabl, COOTBETCTBYIOIINE chopMy-
JUPOBaHHOU KoHIlenmuu. [lonck pedepeHCOB MOXKHO
BecTHU B (hoToOaHKax, Ha caliTaX My3eeB, TU3ailHePCKUX
coob111ecTs, B cepsuce Pinterest!. O6yuarommecs morpy-
JKAIOTCA B KOHTEKCT COBPEMEHHOU BU3YaJIbHOUN KYJIbTY-
PBI, C IOMOIIIbIO HAGIIOLEHU S OCBAUBAIOT B3aNMOCBA3U
MeXKY KOHIIENIIUAMY U (POPMAaTBFHBIMU XaPaKTEePUCTH-
KaMu Iu3aiiHa, pa3BUBAIOT 3CTETUUECKUI BKYC, TPDEHU-
PYIOT HacMOTpeHHOCTh. [louck 1 aHau3 pedepeHcoB
o BepOaJIbHO 3aJaHHBIM IIapaMeTpaM BIOXHOBJSAET,
TO3BOJIAET yUaAIMMCS UCCIEN0BATh BhIPA3UTEIbHOCTH
a6CTPaKTHBIX, CUMBOJUUYECKUX UJIU O0BEKTUBHBIX
n300paKeHUu, CTUJIHUCTUUYECKIIE U CTPYKTYPUPYIOIIe
BO3MOKHOCTU TUHOTPa@UKMU, aCCOIMATUBHBIN I10-
TeHI[MAaJ I[BEeTOBBIX DEIleHUH, rpapuuecKux CTUJIei,
nuKTOrpadUUecKui S3bIK, CIIOCOOBI KOMITO3UI[MOHHOTO
BBIABJICHUS CBA3EH U CTPYKTYPHI coodIermii. [IIpocMoTp
U aHaAJIU3 AU3aHEePCKUX PaboT YUYUT CTYAEHTOB BOC-
OpUHUMATH BU3YAJbHY0 HHMOPMAIUIO B PA3TUUHBIX
KOMMYHUKAITMOHHBIX KOHTEKCTaX, OI[EeHUBATh €€ C TOU-
KU 3PEHU TOXOLUUBOCTY, SMOIIMOHAIBHOU Y CTUJIUCTH-
YeCKOI BBIPA3UTEIbHOCTH, PEIIeHUA CTPATETUUECKUX
3a/lau KOMMYHUKAIIMOHHOTO IIPOEKTA.

JlabopaTopHas padora Ne 4 «Co3maHme BU3yaabHOIM
JTOCKH».

ITO 3aaHWEe MOJKHO BBLINIOJIHATH B IrpamuecKux
pelaxTopax WM B CIIEIUAJIN3UPOBAHHBIX OHJIANH-Ccep-
Bucax (Hampumep, Milanote?). B pa6ore Haj pasBuTHEM
BU3YaJbHOU KOMIIETEHIIMHU MOYKHO HCIIOJIL30BATH BTY
CTaJUIO VI 3aKPeIlJIEHNA HaBBIKOB IIOCTPOEHUA KOMIIO-
suruu. B mrporiecce co3manma BU3yaJIbHOM TOCKY CTYIEH-
THI MOT'YT OCBaMBaTh KOMIIO3UIITMOHHBIE CPECTBA, MEHAA
pasMepsl UJIHU PacIojoKeHue o6 beKTOB. Hanmpumep,
BBIOpATh JOMUHAHTY — M300paskeHne, KOTOpoe JIyu-
II1e BCEeTO OTpaskaeT MHAMBUAYAJIbHOCTH IIPOEKTA, MU
pPasMeCcTUTh B COOTBETCTBUU C BEIOPAHHOI CTPYKTYPOM
IOIIOJIHAIOIIYE 3JIEMEeHThI: TUIorpauKy, maTTepHHl,
rpadury, 1BeToBbie cxeMbl. Ha pucynkax 1 u 2 nipen-
CTaBJIEHBI IPUMeEPHI paboT, BBITIOJHEHHBIX C IIOMOIITHIO
IpeCcTaBJIeHHONU METOAMKY B PAMKaX UTOTOBOTO IIPO-
exTa « Moii ropon» o guciiuininHe «IIpodeccrornanbao-

OPHMEHTHPOBaHHBIE IIPDUKJIaAHBIE IIDOTPaAMMBI » 3.

1 Pinterest — conuanbpHBINI UHTEPHET-CEPBUC, (POTOXOCTUHT.

Cwm.: https://ru.pinterest.com/

Milanote — cepBuc 11 OpraHU3an iy U X PAHEHUA UIEH U IIPO-
€KTOB B BUJIe BUBYaJIbHBIX H0COK. CMm.: https://milanote.com/
ITonpoGuee o mpoexTe « Moii ropox (2023)» cm.: http://pr-best.
tilda.ws/gorod
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Puc. 1. Myooopd «Stenograffia». Aeémop — Banepus KanynHukosa

Fig. 1. The moodboard “Stenograffia” by Valeria Kanunnikova

won prgitia, Aol Mﬂpﬂ?m

Puc. 2. Myd6op0 «Cypzymcroe sumnee ympo». Aeémop — Iloruna Ceoboda

Fig. 2. The moodboard “Surgut winter morning” by Polina Svoboda

* ¥ %

uka nmpeacTaBiieHHBIX J1ab0pPaTOPHBIX 3aJaHUN
HamnpaBJieH HAa pa3BUTHE PAJa HABHIKOB BU3YaJbHOU
KOMIIETEHIIY, HEOOXOIMMBIX JJIA Pa60OTHI B BUSYAJIBHOMN
cpene. umakTuuecKkoe colep;KaHMe BCEX CTaAUMN pas-
pPaboTKY BU3YaJIILHOI KOHIIENIIUY KOMMYHUKAIIMOHHOTO
npoeKTa «Moii Topoa» IIpeicTaBJIeHO B TabauIle.

4.2. KoMNOHEeHTbI BU3yaJIbHOW KOMMEeTeHuuu,
pasBMBalowmecs B npouecce pa3paboTkm
BU3yasibHOI KOHLENLUN NpoeKTa

PaGora Hang BusyaJbHBIM OprdoM, aHAJIM30M aHA-
JIOTOB, pe)epeHCOB U BU3YaJbLHON MOCKOII pa3sBUBaET
Pa3anuYHbie KOMIIOHEHTBI anyanbnoﬁ KOMIIeTeHIIUM:
* MOMUEAUUOHHBLU KOMNOHEeHm: IpolyKIa-
eTcsl MHTepeC K XyIO0KeCTBEHHOMY TBOPUECTBY
yepes IMONCK MaTepHaJioB, n3yueHue paboT mpo-
deccroHaAJIOB U CAMOCTOATEJIbHOE PellleHre TBOP-
YecKHUX 3a7ad;

* KOMMYHUKAMUEHBLU KOMNOHEHM: Pa3BUBa-
eTCs uepes MIPOeKTUPOBaHNe KOMMYHUKATUBHOM
CUTyallul, BBIABJIEHNE B3aUMOCBA3EH MEXIY

KOHIlenI[nell, cpeJcTBaAMU BbIPA3UTEIbHOCTH,
YCJIOBUAMU U 3aJaYyaMy KOMMYHUKAIINH;
KOHMAKMHbLI KOMNOHEHN: B IIPOIlecce aKTUB-
HOTO IIOVCKA aHAJIOTOB 1 pe(hePeHCOB Pa3BUBAETCS
HACMOTPEHHOCTDH O0YUAIOIIIUXC;
KOZHUMUBHBLU KOMNOHEeHmM: B IpoIlecce
oTbopa M aHaJIM3a aHAJOTOB U pedepeHCOB
110 ¢(hOPMYIMPOBAHHBIM KPUTEPUAM HA ITPAKTAKE
OCBaMBAIOTCS MPUHIUIIBI (hOPMOOOPA3OBAHUS,
B3aMMOCBSI3Y XYIOKECTBEHHOTO 00pasa u comep-
SKaHUA;

UHPOPMAYUOHHBLL KOMNOHeHm: paboTa
c pelpepeHCcaMU IIOTPYKAET B KOMMYHUKATUBHBINT
KOHTEKCT, 0CO0eHHO ecjii (h)OPMYJIUPOBKA KOH-
LEeNIUY U KOMMYHUKATABHBIX 3344 IT03BOJISAET
KOHKPETU3UPOBAThH MIOUCK;
UHmMepnpemayuoHHO-0YeHOULHbLU KOMNno-
Henm: B Ipoliecce oTOOpa aHAJIOTOB HapabaThl-
BAeTCs OITBIT KPUTUUECKOTO aHAI3a BU3YaIbHOM
MPOAYKIINU;

MmexHOoN02UuLeCKUll KOMNOHEeHMm: PAa3BUBAETCS
B IIpoliecce ImoucKa ped)epeHcoB Ha PasIuUHBIX
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Tabauuya / Table

JunpakTnyeckoe cogepkaHue pa3paboTKku BMU3yasnbHOI KOHLENLUY KOMMYHKALMOHHOrO NpoeKTa

The didactic content of the development of a visual concept for a communication project

3amaHue

HpoeKTHaﬂ 3agadua

HI/I,Z[aKTI/IIIECKOQ coepixraHnue

Cragus omucaHus

Onucanme mMpoeKTa, BbIpa-
00TKa KOHIEeNIIUU AW3aiiHa
u (hopMyJILPOBaHUE BU3YyaJIb-
Horo Opuda

DopMyJIUPOBKA KJIIOUEBBIX UIEH, Ieaei
¥ 3a/ia4 IPOEKTUPOBAHUA

BrisiBIeHUEe B3aUMOCBA3SU MEXKAY KOHITEIII[U-
AMU, KOMMYHUKAIUOHHBIMU CTPATETUAMU
u (pOpMaSIBHBIMY XapaKTEePUCTUKAMU AU3aiiHa

Cramusa ucciieoBaHu s

Ananns aHaJoros

VsyueHue KOHTEKCTa IMIPOEKTUPYEMOM
BU3YaJIbHON KOMMYHUKAIUU.
Onpenesnenue TpebGoOBaHUN K AU3ANHY
mpoeKTa

Os3HaxkoMJIeHIEe C 0OCOOEHHOCTSIMU COBPEMEHHOMN
BUBYaJBHOM KYJbTYPBI. KpuTHUuecKasi omeHKa
BOCIIPUHHUMaeMbIX NOCTOUHCTB U HEOAOCTATKOB
nus3aiiHa aHAJOTOB

Co6op pedepercos

ITon6op mHGDOPMAIMY ¥ MaTEPUATIOB I
BIOXHOBEHUS, PEIIeHUA TBOPUECKUX 3a-
ad, CO3LaHUSA M PA3BUTUA BU3YAJIHHOTO
BBIPDA’KEHUS KJIOUEBBIX UIeH IIpoeKTa
(mombop dororpaduii, MIIOCTPAIUIA, IIAT-
TEPHOB, IIPU(TOBOTO MaTepHUAIa, TEKCTYD,
IIBETOBBIX COUETAHUIT)

TpeHupPOBKa HACMOTPEHHOCTH, PA3BUTHE CIIO-
cobHOCTH TONOMpPaTh BU3yaJbHBIE PeIleHUsd
II0J KOHKPeTHYIO 3aiauy. Kpurtuueckuit anamus
BU3YyaJbHBIX MaTepuajoB B Ipollecce oToopa
pedepencoB. VzyueHre BU3yasIbHOU BBIPDA3U-
TeJIbHOCTH B KOMMYHUKAIIMOHHOM KOHTEKCTe

Cragus pa3zpaGoTKN BU3yaJbHOTO

obpasa

CospaHue BU3YaJIbHOI TOCKU

KomcTpyupoBanue co6CTBEHHO BU3Y-
aJIbHOU CUCTEMBI IIOCPEJCTBOM CO3IaHUA
XYA0KEeCTBEHHON KOMIIOSUI[UY Ha OCHOBE

IIposiBIeHMEe TBOPUYECKOr'O Hauajia B XyJdOXKe-
CTBEHHO fesiTesbHOCTU. CIIOCOOHOCTH KOHCTPY-
MPOBAaTh CUCTEMY BU3YaJIbHBIX KOMMYHUKAIIUI

0TOOPAHHBIX 9JIEMEHTOB

B paMKax IIOCTaBJIeHHBIX 3aqa4. IIpakTuuyeckoe
OCBOEHUE B3aMMOCBA3Y KOHIIEIIUU U XYA0MKe-
cTBeHHOr0 o0pasa. OCBOeHIE MeTO/[0B CO3LaHMU
BUBYaJLHOTO IIPOAYKTA

BeO-pecypcax u paboThl ¢ rpad)uUecKUMU IIPO-
rpaMMHBIMU IPOAYKTaMU;
® NPoeKmHbBLI KOMNOHEeHm: B IpoIliecce KOHKPe-
THUBAIUY 3aMbICJIa, IOUCKA BU3YAJIbHBIX CPEJCTB
€T0 BOILJIOINEHUS U CO3AAaHUSA BU3YaJIbHOTO IIPO-
IYKTa IIOCJIe0BATEJbHO BbIPpA0aThIBAIOTCS Ha-
BBIKY peajin3aliuu IIPOeKTa;

® KpeamueéHbLl KOMNOHeHm: pa3dpaboTka 6pu-
(¢a u cos3maHue BU3yaJbHOI JOCKU Pa3BUBAIOT
CIIOCOOHOCTH MBICJIUTH TBOPUECKU, BECTHU TIOUCK
OINTUMAJILHOTO PEIIIeHN s B pAMKaX ITOCTABIEHHBIX
3amad.

Taxum o6pasoM, yMeHUsI YCTAHABJINBATH B3aTMOC-
BSBU MEJKAY YCJIOBUAMU KOMMYHUKAIINU, KOHIIEIIIIUEH
IPOeKTa U CPeACTBAMU BU3YaJabHOI BhIPA3UTEIbHOCTHU
(BeToM, TUIOrpadMUYECKUM PEIleHNEeM, IaTTepHaMHU,
WJITIOCTPATUBHBIM MaTePUAIOM) CTAHOBATCS OCHOBOM
BU3YAJbHOM KOMIIETeHI[UHU AJIsI CIIeI[UAIUCTOB B 00JIaCTH
KOMMYHUKAIUH.

5. 3aKknw4yeHue

BusyasibHast KOMIIETEHIUA ABJISAETCS HEOTheMIeMbIM
ycaoBreM 3(p(PeKTUBHON KOMMYHUKAIY B COBPEMEHHOM
udPOBOI cpesie U MOKET 0TPABATHIBATHLCA KaK OTIE/b-
HBI KOMIIOHEHT B IIOATOTOBKE MH(OPMAI[MOHHO-KOMMY -
HUKAIIMOHHON KOMIIETEHIINY OyIAYIIUX CIEIUAINCTOB

B 00JIaCcT KOMMYHUKaIuii. BusyajabHasd KOMIIETEHITIS
CTAHOBUTCSA OCHOBOI JOCTHKEHUA O0YUAIOIIIUMUCSA BU-
3yaJIbHOM I'PaMOTHOCTHU, KOTOopas (popMuUpyeTcs yepes
aHAJN3 B3aMMOCBA3€ell KJII0UEeBBIX COOOIEeHUll, NX CTU-
JIEBBIX PEIlleHUN U BU3YaJIbHBIX 00Pa30B. TO II03BOJISAET
mpopabaThIBaTh CEMaHTUUYECKYe BO3MOYKHOCTY BU3YaJIb-
HOTO sI3BIKA 1 (POPMUPOBATH 6a30BYIO BU3YATbHYIO KOMIIE-
TEHITUIO CIIeIIAIMCTOB, paboTaioniux B iudpoBoii cpee.

B macTosgIeit paboTe BBISIBJIEHBI COCTABJIAIOIIINE
BUBYaJBbHON KOMIIETEHIIUU, (POPMUPYIOIIENCA y CTYAEH-
TOB B IIPOIleCCe BLIMOJIHEHUS II0CJIeI0BATEeILHO cepuu
paboT 110 CO3MAaHNI0 BU3YAJbHON KOHIIENIINY IIPOEKTA.

IlepcnekTUBHBIM HaOpaBJeHUEM MCCJEIOBAHUI
9TOU TEMBI IBJIAETCSA IOCTPOEHVIE KOMILJIIEKCHOM MOJIeJIN
BU3YaJbHON KOMIIETEHIIUY, TOIIOJTHEHHON KOMIIOHEeHTA -
MU BU3yaJIU3aluy 1 BU3yaabHOTOo aHaimsa [29], a Takike
TOKAa3aTeJIAMU AU3aiH-MbIIILJIEHI, OPUEHTUPOBAHHOTO
Ha nmorpebHOCTH UuesoBeka [30].
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AJITOPATM AHAJIU3A N OLUEHKHA
YYEBHbIX NMJIAHOB OBPA3OBATEJIbHbIX MPOrPAMM
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Annomayus

PagnnusbIM yuyacTHHKAM 00pa30BaTeJIbHOTO IIPOIlecca BaXKHO UMETh BO3MOYKHOCTD OIeHUTH KaueCcTBO 00pa3oBaTeIbHO IPOrpaMMBblI,
ee c0aJIaHCUPOBAHHOCTh I COOTBETCTBUE 3asBJIEHHBIM 00pasoBaTeJIbHBIM pesdysbraramM. OLHUM U3 CIIOCOOOB aHaIM3a U OLEHKU yueb-
HOTO IIJTaHa 00pas3oBaTEeJIbHOI IPOrPpaMMbI BBICIIIETO 00Pa30BAHUSA MOJKET CTATh IIPEACTABJIEHHBINA B CTaThe aJITOPUTM, PeaJln30BaHHBIN
Ha sa3biKke C++. OH I03BOJIAET BHIUUCJIATH PA3JIMUYHBIE CTATUCTUYECKUE XapaKTePUCTUKU yueOHOro miaHa (HanpumMep, KOJIUUYeCTBO 06-
pasoBaTeJbHBIX eAUHUIL (FUCIUILINH) U UX TPYAOEMKOCTDH B 3aUEeTHBIX €IUHUIAX), & TAK)Ke OTHOCUTEJIbHBIN BKJAaJ 00pasoBaTeJIbHOMN
eIUHUIELI B GOPMUPOBAHIE KOMIIETEHIINI — 06pa30BaTeIbHBIX Pe3yIbTATOB.

B Buze oTAeIbHOTO IPOrPAMMHOTO MOAYJIS PeaIn3oBaHa CPABHUTEIbHAS OI[eHKA OCHOBHBIX PACUETHBIX ITOKAa3aTesel 1o HeCKOIb-
KUM y4eOHbBIM IIJIaHaM 06pasoBaTeJbHBIX IporpaMM. B ajropurme peaan30oBaH MOAXO/, ITO3BOJIAIOIINN IIPEACTABUTH JaHHbIE yIeOHOT0
mIaHa B yJOOHOM [AJIsI BUSyaJU3allu BUje — KaK B3BEIIeHHbI HEOPUEHTUPOBAHHBIN Irpad, BePIIUHBI KOTOPOT'O IIPECTABJIAIOT COO0
AUCHUNINHBL y4e0HOTO IIJIaHa, a pebpa — MeXIUCIUIINHAPHBIE CBA3H, JeMOHCTPUPYIONINe yIacThe JUCIUILINH B (DOPMUPOBAHUN
OINVMHAKOBBIX KOMIIeTeHIIMil. Bugyannusanus Takoro npeACcTaBIeHU OCYIIECTBICHA C IPUMeHeHreM IporpaMmmuoro nakera Gephi.

IIporpamMMHasi peaanusanus IPeAIOKeHHOI0 B paboTe aJIropuTMa MOYKeT IIPeICTABIATh IPAKTUUYECKUN NHTepecC IJIs HayIHO-IIea-
roruuecKux pabOTHUKOB U aJMUHUCTPATHBHO-YIIPABIEHUECKOT0 IIePCOHAIa 00pa30BaTEIbHBIX YUPEIKAEHNI BICIIIEr0 00pa30OBaAHUA.

Knarueswle cnosa: obpasoBaTesibHasI IporpaMMa, YUeOHBIH IJIaH, KOMIIETEeHIINN, 00pasdoBaTeIbHbIEe Pe3yJIbTAThl, KOMIIETEHTHOCT-
HBIN TOXO0M, MEXKANCIUIIINHAPHbIE CBA3H, IpadoBas Mogesb yueGHOro IIJIaHa, CHJIOBOM AJITOPUTM BHU3yaausanuu rpada.

A nsa yumuposanusn:

3vikoea T. B., Kvimmanos A. A., Xanmypun E. A., Baitnwumeiin FO. B., Hockoe M. B. AIropuTM aHaJIN3a 1 OLIEHKY y4eOHBIX IIJIAaHOB
oOpasoBaTeJbHBIX IporpaMMm. M Hpopmamura u obpasosarnue. 2024;39(1):52—64. DOI: 10.32517/0234-0453-2024-39-1-52-64.

THE ALGORITHM FOR ANALYSIS AND EVALUATION
OF EDUCATIONAL PROGRAMS CURRICULA

T.V. Zykova' <, A. A. Kytmanov'? E. A. Khalturin’, Yu. V. Vaynshteyn', M. V. Noskov'
! Siberian Federal University, Krasnoyarsk, Russia
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Abstract

It is important for various participants of the educational process to be able to assess the quality of the educational program, its
balance, and compliance with the stated educational results. One of the ways to analyze and evaluate the curriculum of an educational
program of higher education can be the algorithm presented in the article, implemented in C++. It allows to calculate various statistical
characteristics of the curriculum (for example, the number of educational units (disciplines) and their labor intensity in credits), as
well as the relative contribution of an educational unit to the formation of competencies (learning outcomes).

The comparative assessment of the main calculation indicators for several curricula of educational programs is implemented
as a separate program module. The algorithm implements an approach that allows presenting the curriculum data in a convenient
visualization form — as a weighted undirected graph, the vertices of which represent the disciplines of the curriculum, and the edges
interdisciplinary links, demonstrating the participation of disciplines in the formation of the same competencies. Visualization of
this representation was carried out using the Gephi software package.

The program implementation of the algorithm proposed in the article may be of practical interest to scientific and pedagogical
staff and administrative and managerial personnel of educational institutions of higher education.

Keywords: educational program, curriculum, competencies, learning outcomes, competency-based approach, interdisciplinary
links, graph model of curriculum, force-directed algorithm for graph visualization.
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1. BBegeHune

ITudpoBusaus o6pa3oBaTEILHOTO IIPOITECCa BKJIO-
yaeT B ceba pasHble acmeKTwI [1-3], cpegqu KOTOPBIX
PaspaboTKa NHTePAKTUBHBIX AJAIITUBHBIX 00YUYaIOII[UX
KypcoB [4, 5], mpoekTUpoBaHUe JUIYHOTO KabuHeTa 00y-
yaromieroca [6], cosmaHue cucTeM MOAAEPIKKU yCIIEIII-
HOCTH O0yUeH!s, PEKOMEeHAAaTeJIbHBIX CUCTEM U JPYTUX
[7, 8]. OgHoi1 13 BasKHBIX 3a7a4 (O POBU3AIINY 00y UEeHU ST
SIBJISIETCSA ITOJIyYeHMe JAaHHbBIX,, HA OCHOBE KOTOPBIX MOMK-
HO CYAHUTBH O ITPobJieMax, BOSHUKAIOIUX Y 00y YaTOIIUXCS
Ipu ocBoeHUU obOpasoBaTesibHOM mporpammsl (OIT).

Ha ceroguAmniamii 1eHb OCHOBHBIM UCTOUYHNKOM WH-
dopmaruu 06 ocBoenuu OIl ABIAIOTCA JaHHBIE IIPOMe-
JKYTOYHOM M UTOTOBOU aTTECTAIIU CTYIEHTOB, a TaKKe
IaHHbIe O TeKYIlell ycIieBaeMOCTH! 1 II0CeI[aeMOCTHU 3a-
HATHUI CTYyJeHTaMU B paspes3e KOHKPETHBIX TUCIIUILINH,
ecau Takasa uH@opmMalua IUQPOBUIYeETCA U ABJIAETCA
nmoctynHoii. ITogxonpl, cocTosIIE B pa3paboTKe IPeauK-
TUBHBIX MOJeEJIell Ha OCHOBE TaKUX JaHHBIX, ABJISIOTCS
BeCchbMa IOMYJSAPHBIMUA U COCTABJSIOT 3HAUUTEJIbHYIO
vacTh yuebHoit ananuturu [9—11]. IIlupoxo pacmupo-
CTPaHEHHOU TeHAeHIINell CTAHOBUTCS IIPUMEHeHUe He-
3aBUCHUMOI OIIEHKU KauecTBa oopasoBanusda [12].

OaHAKO cJaeayeT OTMEeTUTh, UTO YCIeITHOCTbh OCBO-
enusa OIl mosxeTr 3aBUCETH HE TOJIBKO OT O0YYaIOIUXCS
[13], HO U OoT KauecTBa caMoOii IPOrpaMMbI, KOTOPOE
ompeesisieTcs ee MeJarornyecKuM AU3aiiHOM, YPOB-
HeM MpPopaboTaHHOCTU COCTABJISIONINX €€ AUCIIUILINH
U MPaKTUK, a TaKiKe KBaJu(UKamuein mpodeccopcKo-
IpemnogaBaTeIbCKOTO COCTaBa, yYacTBYIOIEro B ee
peanusanuu [3, 14].

Cosnmanue cbaJlaHCUPOBAHHOTO yYeOHOTO IJIaHa
(VII) B pamkax paspaborku OII siBisieTcsa HeIIpocToi
3amayeil B CUJIY BIUAHUA PA3JINUYHBIX (paKTOPOB, Cpeau
KoTopbix — uaMmeHenusa PI'OC [15, 16], Tpebyroiiue
aKTyaausauy 00pa3oBaTeILHBIX IPOrPAMM U MOAEPHI-
sanuu YII, sampocs! u mosxesanusa padboromareieii. Tax-
JKe CTOUT YIIOMSAHYTH Peain3alinio B yue6HOM IIpoIiecce
Mozesin «2+2», 10 KOTOPOI IIePBLIE ABA I'ola CTYIeHTHI
M3y4aroT 00I[eo0pas3oBaTe/IbHbIE JUCIIUILINHEI M TOJbKO
C TPEThEero rojla ONPEeAeJSIIOT CBOIO CIeI[UaJTn3aIuIo.
ITepexon k Takoi Momeiu TpeOyeT YHU(PUKAIINT HATPy3-
KU Ha HAYaAJbHBIX KypcaxX 00y4YeHuns, a CJae0BaTeJIbHO,
usMeHenuii B YII.

Ecau roBopuTh 0 eBpoIeiicKuX crmocobax OIeHKU
KauecTBa 00pasoBaTeJbHBIX IIPOTPAMM, TO CJIEAYeT
BCIIOMHUTB, uTO eine B KoHIile XX Beka IOHECKO 6511
WHUIIUUPOBAH IIOIXO0, OCHOBAaHHBII Ha ITPO(heCcCUoHAaTb-
HBIX HaBbIKaX [17]. 3aTeM Bo3HUK npoeKT Opranusaiiuu
SKOHOMUYECKOT0 COTpyAHUYecTBa U pasdputusa DeSeCo
(anen. Definition and Selection of Competencies —
ompefeeHre U BBIOOP KOMIIETEHITNIT), KOTOPBIN IPUBEJI
K co3maHnio EBponeiicKo#i aTaIOHHO CUCTEMBI KJII0Ue-
BBIX KOMIIETeHIHIi!.

Recommendation of the European Parliament and of the
Council of 18 December 2006 on key competences for lifelong
learning. Official Journal of the European Union (OJEU).
2006. https://eur-lex.europa.eu/LexUriServ/LexUriServ.
do?uri=0J:L:2006:394:0010:0018:en:PDF

B KoHTeKCTe IMIKOJIbHOTO 00pPa30BaAHUSA CTOUT OT-
MeTUTh aKTUBHYIO peanmsanuio npoekra Education
20302, BKyIouaroniero B ce0sA Ba OCHOBHBIX HAIPAaB-
JIEHUS:

e paszpaboTKa KOHIEITyaJbHOU MOJeJHu obyue-

HUA, OTBEYAIOIIEeH IeJadAM U 3ajjauaM Pa3BUTUA
1o 2030 roza;

o mexayHaponHbiil anaaus OII, BKaoUarOInit
B ce0s CpaBHUTEIbHBINA aHAJINS, CIIOCOOCTBYIOIITUH
paspaboTke u coBepiiencTBoBanuio OII, B Tom
YucJie Ha OCHOBE KOMIIETEHTHOCTHOT'O IOAX0a.

B yciaoBusix cepnesHoil 06pas3oBaTeJIbHON KOHKY-
PEeHIIUY Pa3JUYHBIM 3aMHTEPECOBAHHBIM CTOPOHAM
00pasoBaTeJIbHOIO MPOoIlecca X0TeJIOoCh ObI UMETh BO3-
MOJXKHOCTB OoIeHUuTh KauecTBo OII, ee cOatancupoBan-
HOCTH U COOTBETCTBHUE 3asIBJIEHHBIM 00Pa30BaATEIbHBIM
pesyabTaTram.

ITespro HaIlIEr0 MCCJEeAOBAHUA SIBJIsIETCS PaspadboT-
Ka IIoaXo/a K aHaJau3y yueOHOTro IIaHa KaK OCHOBHOTO
MTOKYMEHTAa, OTBEUAIOIIero 3a meJaroruuecKuil [usaina
OII. PaGora mocBAmeHa CO3LaHNUIO U IPOrPAaMMHOMN
peanusanuu ajroputTMa ob6padboTku HJaHHBIX YII u ux
OpeLCTaBJIEHUSA B BUJE, IOAXONAIEM IJIA PeIleHnd
3a/layy BBISIBJIEHUA IIapaMeTPOB, XapaKTePUIYIOINX
rauecTBO OII ¢ TOUKY 3peHUA JOCTUKUMOCTHU 3aABJIEH-
HBIX 00pa30BaTeJIbHBIX PE3YJIHTATOB.

2. MaTtepuanbi n metoapbl

B paboTe ucmoab30BaSUCh METOAbI aHAJIKU3a BO3-
MOJKHOCTeH CYIIeCTBYIOIero mporpaMMHOT0 obecIie-
YyeHUs 110 co3gaHuio 1 pabore ¢ YII, BbiABIeHUS cBA3EH
MeKIy pealn3yeMbIMU KOMIETEHIIUAMU U YUeOHBIMU
KoMIloHeHTaMu ¥Y1I, B ToM 4YmcJie Ha OCHOBE AeKOMIIO-
SUIMU KOMIOETeHIUi U yueOHbIX KOMIIOHEHTOB Ha CO-
CTaBJIAIOIME C IeJbI0 COIIOCTABJIEHUS OCBAWBAEMOTO
MaTepuaja ¢ popMuUpyeMbIMU 06pPa30BaTEIbHBIMU
pesyJabTaTaMu.

B KauecTBe HHCTPYMEHTOB PEIIIEHU S ITI0CTaBJIEHHBIX
3a7a4 ObIJIY HCIOJb30BaHBI METOABI (popMaIu3aIuu,
AJITOPUTMHUBAIUY 1 IPOrPpaMMUPOBaHUA Ha si3bIKe C++
B cpene Microsoft Visual Studio, B Tom unciie ¢ ucmoJinb-
soBanneM O0ubanorexku OpenXLSX?® nusa morydueHus
maHHBIX n3 Tabaun Microsoft Excel. TectupoBanue
U OTJIaJKa IIPOoTpaMMbI IpousBoauaach Ha Y11 Muctu-
TyTa KOCMUYECKUX U MHMOPMAIIUOHHBIX TEXHOJOTUMI
Cubupckoro (emepalbHOTO0 YHUBEPCUTETA 110 HATIPaB-
aeauAM ykpynHenHou rpynnbl 090000 «MupopMaTuKa
U BBIUYUCJHUTEJbHAA TeXHUKa». s BU3yaausamuu
rpadoBoit mozgenu YII ucnosb3oBaica MporpaMMHBIN
maxer Gephi®.

2 The future of education and skills: Education 2030. The

future we want. Organisation for Economic Co-Operation

and Development (OECD); 2018. 23 p. https://www.oecd.

org/education/2030/E2030%20Position%20Paper%20

(05.04.2018).pdf

NuCcTpyKIUIO, MIpUMePhl UCIIOJIb30BaHUA U IIP. cM.: https://

github.com/troldal/OpenXLSX

4 Gephi. Makes Graphs Handy. The Open Graph Viz Platform.
https://gephi.org
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3. Pe3synbratbl

3.1. UcxopHble gaHHble N NOCTaHOBKa 3aAaun

Nupopmanuonnas cucrema (UC) «Ilmaubi», pas-
paborarnas B 000 «JIaGopaTopus MMMUC»!, apnsaerca
HA CETOAHAITHUH JeHb OJJHUM N3 CAMbIX PACIIPOCTPAHEH-
HBIX IIPOTPAMMHBIX KOMILJIEKCOB JIJI51 IPOEKTUPOBAHUA
u xpanenua komnoHeHToB OII, a Takike s paboThI
¢ uumu. Coucox ob6pasoBaTeIbHBIX OpraHu3aInii, uc-
TOJIL3YIOIIUX YKa3aHHOe IIPOrpaMMHOe obeclieueHue,
conep KuUT Beqymue By3sl Poccun?, B oM uncite Cudup-
CKUl (pemepanabHBIA yHUBepcUTET, B KoTopoMm MC «Ilna-
HBI» UCIIOJb3yeTcs A padpaborku YII, pabouux mpo-
rpaMM JUCIIUILINH, IJIAHUPOBAHUSA YUeOHON HAarPy3Ku
¥ CO3JaHUA NHANBUAYAIbHBIX IIJIAHOB IIpeIoaBaTeieli.
dyurnuonaa VC «IlmaHbl» T03BOJIAET S9KCIOPTUPO-
BaTh maHHble YII B (aiig sj1eKTPOHHBIX Tabaui MS
Excel B popmare XLS. PesyabTar omepanun 9KCIOPTa
mpencTaBJsieT co00it JokyMeHT (puc. 1), comeprraumi
naGopmManuio 06 obyuenuu mo OIl Ha oTAETBHBIX CTPA-
HUNax (BKJIAIKaX).

IlepBasa cTpanuiia JOKyMeHTa IIPEACTABIISIET COO0IL
TUTYJIbHBIN JIUCT ¥ 11 1 comeps;KUT 00IIyI0 HOMEHKJIaTyP-
HYI0 HH(POPMAIIUIO O HAIPABJIEHUU U CIIEIMAIN3AIINH.
Crenymoliaa cTpaHUIla COAEPIKUT KaJleHAAaPHBIN yueo-

1 «Jla6opaTopuss MMUC»: aBromaTusanus ynpaBieHus yueo-

HBIM nporeccoM. https://www.mmis.ru
Crucok kineHToB «Jlabopatropuu MMUC» cm.: https://www.
mmis.ru/order/clients

HeI#l rpadukr ocBoeHua OIl. Crpauuner «IlnauCson»
u «Ilman» comepskaT TaOIUIBI JUCIIUILINH C YKa3aHueM
pacipeeeHns YacoOB, 3aUeTHBIX eUHUIL 1 (hOPM KOH-
TPOJIsA, CBOAHBIE JaHHBIE II0 OIOAKEeTy BpeMeHU (B He-
JleJiAX, JyacaxX, 3aYeTHBIX equHuIiax). Ha cienyrommx
CTPaHUIIAX ONMCHIBAIOTCS OCHOBHBIE 00pa30BaTeIbHbIE
pes3yJIbTaThI (KOMIIETEHIIVY U UX UHIUKATOPHI, COOTBET-
cTByOIIUE AucHUIInHaM). [lasee B JTOKyMeHTe Ha OT-
JIIeJIbHBIX CTPAHUIIAX HAXOJATCA TaOJIUIIBI, COEDIKAIIIE
nHOOPMAIIUIO II0 AUCIIUIIINHAM 00pa30BaTeJIbHOM IPO-
rpammbl. IIpencraBiena nHGoOpMAaIuAd O IPaKTUKAaX,
BKJIIOUas yueGHYI0, IPOU3BOJCTBEHHYIO U IIPEIAUIIIOM-
HYIO, KyPCOBBIX padoTax (IpoeKTax), rocyLapCTBEHHOM
urorosoit arrecranuu (I'MA). IIpegiaraemsblii B pabore
AJITOPUTM IIOJIyUaeT TaKou (ailyl B KauecTBe BXOIHBIX
ITaHHBIX.

HC «Ilmanbpl» MO3BOJISIET IPOU3BECTH IPOBEPKY Y11
10 OCHOBHBIM HOPMATHUBHBIM ITOKA3aTEJIAM:

® CPOK OOyueHmUs;

e 00IIasa TPYIOEeMKOCTh B 3aUeTHBIX eguHUIlax (3E)

3a yueOHBII I'oJl UJIM 34 BeCh CPOK O0OyUeHNS;

e MaKCcUMaJIbHas yueOHas Harpyska (Hemesad, ce-

MecCTp, Ceccusi);
® UYICJIO YaCOB, OIPEeJeJIEeHHBIX Ha KOHTAKTHYIO
paboty, u T. I.

Opnnako B gauHoi VIC He 3aJI0K€HO MHCTPYMEHTOB,
TMO3BOJAIINX OTCIEKUBATH JOCTUKEHNE OCHOBHBIX
o0pas3oBaTeJabHBIX PEe3yJIbTAaTOB (pacupeneeHre KOM-
HeTeHIUN U UX I'PYII) 0 mepuomam obyueHus. Ee
(byHKIIMOHAT He TO3BOJIAET OTCJIEIUTD PACIIPeesieHre

il 2 3 4 | 5 | 6 | 7 | 8 <) | el | il |

2* = = = ®opMa KoHTpons 3.e. Wroro akag.4vacos
3 Cq:;::: a WHaeke HanmeHoeaHue iK:: 3auer 3a:3'.r €l Kkn KP dakT m_ll-l;y Aya. CcP

4 |Bnok 1.AucuunnuHbl (Moaynu) 210 | 7888 | 3740 | 3320
5 |0O6szaTenbHas 4acTb 107 | 4180 | 2092 | 1620
6 + 51.0.01 dunocodua 4 4 144 54 54

7 + 51.0.02 Wcropusa 12 4 144 72 72

8 + B51.0.02.01 WcTopua Poccun 1 2 72 36 36

9 + B1.0.02.02 Bceobwasn uctopus 2 2 72 36 36
10 + B51.0.03 WNHOCTpaHHbIN A3bIK 4 123 9 324 144 144
11 + B1.0.04 BesonacHocTb xuaHeaeATeNbHOCTU 5 3 108 54 54
12 + 51.0.05 dusmnka 3 2 8 288 126 126
13 5 B1.0.06 WHdopmatuka 1 4 144 54 54
14 + b1.0.07 OcHOBBI NpOrpaMMUpPOBaHUA Z 1 9 324 144 144
15 + B1.0.08 BeegeHue B npodeccuoHanbHylo AesTenbHoCTb| 2 1 8 288 126 126
16 + B1.0.09 Anrebpa 1 reomeTpus 1 5 180 72 72
17 + 61.0.10 MaTemaTvueckuin aHanus 2 1 10 360 180 144
- b B1.0.11 'Io'se:pel:iﬂu npaxT1ka 3¢deKTUBHOro pedesoro 3 3 108 54 54
19 + b1.0.12 [WckpeTHan MaTeMaTuKa 2 5 180 72 72

» | Twyn | rpaguk | Mnanceon \ﬂl KuMneTeHuwmu | Kounetenym(z) | Kownmerewunm(3) | Komnerewwn() | Kypcl | Kype2 | Kype3 | K. @ [4]

Puc. 1. Dpazmenm cmparuybt «IInan» YVII no nanpasnrenuto 09.03.01 « Hngopmamukra u 6bl4UcAUMENbHASL MEeXHUKA»

Fig. 1. A fragment of the page “Plan” of the curriculum in the direction 09.03.01 “Informatics and Computer Engineering”
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KOMIIETEeHIIUI IO COCTAaBJAAIOINUM ¥YII, OIleHUTHL UX
BkJaz B OII. ITosToMmy 3aKOHOMEPHOI 3a1aueil CTAaHOBUT-
cdA pa3paboTKa 1 IporpaMMHAas peajlnsalid aJITOPpUTMa,
TIO3BOJIAIOIIET0 IPOUB3BECTU MPeaoOpaboTKy JaHHBIX
VII u peacTaBUTh UX B BUAE, YAOOHOM AJA aHAJIM3A,
BBIABJIEHU A 32aKOHOMEDPHOCTEHN ¥ OCHOBHBIX XapaKTEPU-
ctuk YII u OII, a Tak:ke cpaBHUTeJbHOTO aHasm3a OI1
Ha OCHOBE PAa3JINUYHBIX IMOAXO0J0B U METOJOB, BKJIIOUAA
MAaIlIUHHBIE U 9KCIIEPTHBHIE.

IIpennaraeMblii HAMY aJITOPUTM II03BOJISAET BHIYUC-
JISITh Pa3JINYHBIE CTaTUCTHYECKUe Xxapakrepucturu Y11,
TaKue KaK KOJIMYeCTBO o0pa3oBareabHbIx equHuL OI1
¥ uX TpyaoeMkKocTs (B 3E) B 3aBUCHMOCTH OT UX THIIA:

e NUCHUIIUHBI (00A3aTeabHbIe, (hopMUPyeMbIe

y4JyacTHUKaMu 06pas3oBaTeIbHBIX OTHOIIEHUM,
0 BBIOODPY, (haKyIHTATUBEI);

® TIPAaKTUKU;

o TUA.

AnTOopuUTM TaKiKe BBIUMCJIAET OTHOCUTEJbHBINA
BKJIaJ oOpazoBaTeJbHOU eTUHUIIBI B ()OPMUPOBaHUE
Komuerennuii (pesyabraToB OIl). B Buge ormennHOTO
OIPOTPAaMMHOT'O MOAYJISI peajnu30BaHa CPpaBHUTEJIbHAS
OIleHKa OCHOBHBIX PACUETHBIX ITOKAa3aTeIeH 110 HECKOJIb-
KUM 3arpy KeHHbIM YUeOHBIM IIJTaHAM.

B anropurme peasnzoBaH nIOAX0, ONUCAHHBIN B CTa-
The «IIpruMeHeHME CUIOBOTO &JITOPUTMA BU3yaIU3aI[ U
rpad)oB JId aHAIW3a yI4eOHbIX MJIAHOB 00pa3oBaTeIbHBIX
mporpamMm BhIciiiero o6pasoBaHus» [18]. OH nmo3BoJigeT
mpencTaBUTh faHHbIe YII B Bue, yA00HOM [JId €70 BU3Y-
aTM3aIiuu: 9TO B3BEIIIeHHBII HEOPUEeHTUPOBAHHEBIH rpad,
BEPIINHBI KOTOPOro — AucuumiInabl YII, a pedbpa —
MeKIUCIUIIINHAPHBIE CBA3H, [eMOHCTPUPYIOIINE, UTO
OVCIIUILINHBI yYaCTBYIOT B (h)OPMUPOBAHUY OUHAKOBBIX
KOMIIETeHITI.

Busyanbuoe npexncraBieHue cBazeir B YII morxxer
IOMOUYb JIYyYIlle IIOHATH €r0 CTPYKTYPY, BBIIBUTDH JUC-
MUIIJIUHBI ¢ MAKCUMAaJbHBIM YHCJIOM MEMKIUCIIUIIIN-
HapHBIX CBA3€l, a TaKKe IIPOU3BECTU JeKOMIIO3UITUIO
IJIaHa Ha KJacTepbl HanboJiee CBA3aHHBIX MEKAY co00i
aucnunanH. KpoMe sTOro, BAphupydA TOJIUHY pebdpa
rpaga, onpenesieMyi0 TPYI0eMKOCThIO CBSA3aHHBIX
JVICIIUILINH U MOIITHOCTHIO MHOYKECTBA IIEPECeUeHU S UX
OJIMHAKOBBIX KOMIIETEHIIUI, MOXKHO YBUIETH HanboJjiee
CBsIBaHHBIE MeKay coboit nucnunauabl ¥II. Hamunuue
TECHOU CBA3YW MEXXKAY JUCIUILINHAMU MOYKET KOCBEHHO
CBU/IETEIbCTBOBATh, HATIPUMED, O TOM, UTO OHU JOJIXKHBI
U3y4aThCA IPUMEDPHO B OJHO U TO K€ BPeMs, TaKUM 00-
pasom gaBas MoACKasKy paspaborunkam Y11 Ha cTaguu
ero Co3IaHuA.

3.2. Mpepo6paboTKa AaHHbIX

Ha nmepBoHauainbHOM 3Tame GbIJIO HEOOXOLUMO
peasim3oBaTh MPOTPAMMHBIA MOAYJIb, ITPOU3BOLAIIUI
npeno6bpaboTKy maHHBIX YII B yacTu McOpaB/IeHUS
IIOTPEINTHOCTE!, BOSHUKAIOINX N3-32 HEKOPPEKTHOTO
BBoga maHHBIX B MIC «Ilnaubl» mian ocoOeHHOCTEN 3a-
nonaHeHuda YII, HampuMmep, IO Pa3HBIM HANPAaBJIEHUIM
HOATOTOBKY 1 pasubIiM mokoaenusam ®I'OC. amauei
JaHHOTO MOAYJIA OBLIO IIPUBENEHNE NAHHBIX K eIUHO-
o0pasHoMy (popmary.

B maHHBIX OBLIN BBIABJIEHBI OCOOEHHOCTH, Kacaro-
muecs pasJuuyuii B yKasaHUMW Ha3BaHUI AUCIIUAIIINH
u uX uHAeKcanuu. Kpome aToro, mpu mpeodpasoBaHuU
maunHbIX YII pasHbIX HampaBJeHUI IIOATOTOBKIU B hOP-
MaT, HeoOOXOOMMBIN AJIs JajbHelIneil paboThl, 13-3a
HeCcTaHJaPTU3UPOBAHHOTO O(hOpPMJIEHUA MHOTAA BO3-
HUKaJIU U30bITOYHBIE OTCTYIIEI.

IIpuBeneM ocHOBHBIE THIIBI IIOTPENIHOCTEM, MC-
mpaBJeHUe KOTOPBIX OBIJIO peajn30BAaHO B MOAYJe
npeno6paboTKu.

Tun «A»: B pasubix YII fanubie o Kogax KOMIIETEH-
U pacmoJiararoTcs B Pa3HbIX CTOJIOIAX COOTBETCTBYIO-
miux Tabaur (puc. 2). Jna ucnpaénenus npobaemot
muna «A» OblIa ICIIOJIL30BaHA CJIeAYIOIAsd CTPATEr usA:
OIpeNeIsINCh CTPOKH, II0CJIe KOTOPBIX 00Pa30BLIBAJINCH
MOTIOJIHUTEJbHBIE CMEeIlleHUs CTOJI0I0B. I3 3TUX CTPOK
BHIOMpAJIOCHh HAMMEHOBaHME, BCET[a HaXOAsIeecs
B IIEPBOM CTOJI01Ie. [laHHbIe HAUMEHOBAHUA 3aHOCUINCH
B (haiiJl HACTPOEK IMPOTPaMMBbI 0 €e 3aIyCKa C I[eJIbI0
KOPPEKTHOTO ONpeeIeHUsSI U COIOCTABJIEHUS KOMIIe-
TeHIUI.

Tumn «B»: Bpasusix YII HauMeHOBAHU A UASHTUUHBIX
JUCHUIIJINH MOTYT pasiaudarbed. Jaa ucnpaénenus
npobremor muna «bB» 0bL7a nCTIOIb30BaHA TabIHIIA
TICEeBIOHUMOB, CTaBAIlasd B COOTBETCTBUE PA3JIUUHBIM
BapruaHTaM HAWMEHOBAHUA MUCIIUIJUHBI eTUHOE.
HanHasa TabiuIila 3aI0JHAIACH 10 PA0OTHI IPOrPaMMbI
B CIleIUaJIbHOM (Daiijie HaCTPOUKM.

3.3. OnnucaHne OCHOBHOrO aaropnuTma

Hasee 661U peaJn30BaHbl IPOrPAMMHBIE MOIYJIU,
BBIUMCJISIONTNE O0IyIo craTucTuky mo YII, a Takke
IpeACTaBISIONME TOJyUeHHbIe faHHble B YI00HOM I
Buayaausanuu Y11 ¢popme — B Buge rpada. OHu mosry-
yajaum Ha BXOJ HaHHbIe cTpanull «Ilaan» u «Komieren-
nuu» YII, npomreniive npego6paboTKy, OIMCAHHYIO
B IIPEIBIAYIIEM IYHKTE.

OCHOBHO# aJITOPUTM BBIYHUCIAET OTHOCUTEIHHBINA
BKJIaJ oOpasoBaTenbHbIX equHUIl YII B hopMmupoBaHue
KOMIIETEHITMI 1 3aTeM Ha WX OCHOBE OIIPEeNeJideT Bec
MEeKIUCIIUIIINHADHBIX CBA3EH B COOTBETCTBUU C IIOJ-
X0J0M, IPEJIOKeHHBIM aBTOpaMu B ctaThbe [ 18].

AJITOPUTM COCTOMT U3 CIAEAYIOIIUX ITATIOB:

1.IIoncK COOTBETCTBUI HA3BAHUN AUCIIUIJINH
U MHOKECTBA BXOJAIINX B HUX KOMIIETEHIUH.

2. UnenTuduraius 3amnucy Ha BKIagKe «I[Lman» Kak
Ha3BaHUSA JUCIHUILINHBI UJIU MOIYJIA.

3. Ilepebop Bcex map AUCITUILINH C IeJIbIO oIIpeaese-
HUS IIepeceveHn s MHOKECTB CBSIBAHHBIX C HUMU
KOMIIETEHIIUH JJIA ONpeAeIeHUsT BECOB MEKIUC-
MUIINHAPHBIX CBA3€i.

Ilpe:xae uem mepeiiTu K 6ojiee IIOAPOOHOMY OIIII-
CaHUIO ATAIOB aJTrOPUTMAa, PACCMOTPUM P IOTPerI-
HOCTeli, KOTOpbIe TOTPe00BaM OTAEIHLHOTO BHUMAHUS.
(Kak u mmorpentHocTu B 1. 3.2, 0003HAYNM UX OYKBaMU
151 yROOCTBA TaIbHEHIIIErO0 PACCMOTPEHMA. )

Tun «B»: nysa HEKOTOPBIX 00Pa30BaTEJILHBIX €U~
HUI[, TAKUX, HAIPUMED, Kak «IIpexauniomMHasd mpak-
TUKa», YKa3aH IIOJHBIN HA0ODP KOMIeTeHIUN, (hopMu-
pyewmbix B OII. CBsi3b TaKUX 00pa30BaTEIbHBIX €IUHUIL
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Cnocobex NPUMEHATE MaTEMaTWUHECKHME MOLENW, METOOBI W CPDEACTEA

OMnK-8
NPOEKTUPOBaHNA MHMOPMALIMOHHBIX W aBTOMaTU3MPOBaHHLIX CUCTEM

3HaTb: MaTeMaTuKy, METOAONOMMIC M OCHOBHBIE METOALI MaTeMaTNYeCcKoro
MOAENNPOBaHKNA, Knaccmd]m{aumro W YCNOBWA NPUMEHEHWA Moneneﬁ, METOAbl K
CpeACTBa NPOEKTHUPOBaHNA HHdJODMaLI,HOHHbIX W BT OMaT NSMPOBaHHBIX
CUCTeM, WHCTPYMEHTanbHbIE CPEACTBA MOAENMPOBAHWA M NPOEKTWUPOBAHNA

OMnK-8.1

61.0.15
63.01()

TEXHOMOMVIM MPOrPaMMHDOBAHHUA

BrinonHeHue H 331LHTE BTy CKHON KBATHOHKILHOHHOH paboTe!

YmeTb: nposoanTbE MOAENMPOBaHWE NPOLECCOB W CUCTEM C NPHMEHEHWMEM
COBpeMEHHBIX MHCTPYMEHT aNbHBIX CPeacTB

OMnK-8.2

51.0.15
B3.01(/1)

TEXHOTOVIN APOrPIMMHDOBAHNA

BoirtoiHeHMe 1 SALHTE BEITYCKHOH KBATMDMKALHOHHON paboTs!

MmeTb HaBbIKK: MOLENVMPOBaHKMA U NPOEKTHPOBAHWMA HHd]OpMaLI,MOHHbIX W
dBT OMaTHN3IMPOBaHHbIX CUCTEM

OMK-8.3

51.0.15
63.01(A)

Twn 3agay I'IDOdJECCHUHaJ'IbHOI:"I OEATENBEHOCTHL

TexHOMorvk MporpamMMHpoBaHIsa

BrinonHeHue H 331LHTE BTy CKHON KBATHOHKILHOHHOH paboTe!

MpoW3B0ACT BEHHO-T EXHOMOTMYECKMI

CnocobHocTb co3nanua (MoandHKaLmnm) U conpoBOKAEHUA MHOPMALIMOHHEIX
cuctem (MC), aBTOMaTHM3MPYIOLWLNX 3808491 0PraHW3aLINOHHOT0 YNIPaBNeHus 1
BU3HeC-NPOLIECCH! B OPraHu3aUMaAX pasnuuHelx ¢bopM cobCTBEHHOCTH C LENBID
noBbilleHna 3¢deKTMBHOCTI JEATENLHOCTI OpraHn3aunii — nonb3oBaTenei
nc

3HaTb: OCHOBHBIE MOAXO0MbI MO BHIABNEHWID NMEPBOHAYABHBIX TpeboBaHMi
3aKa3uWKa K TUNoBoi MC, anropuTMbl ONpefeneHls BO3MOXHOCTH
[NOCTVPKEHMS COOTBETCTBNA TUNoBoil MC nepBoHadansHeM TpeboBaHnaM
3aKa3uWKa, OCHOBHLIE NOAXOMALI TECTUPOBaHWA npoToThna MC Ha KoppekTHOCTb,
APXUTEKTYPHBIX PELLIEHWIT W T. A.

NMuunee cMewjeHne MK-1

NMuunee cMewjeHne MK-1.1

JNInukee cmeuieHne

Nununee cmewenne Bb1.B.01 |MugpopmaysorHsie TexHomorm

Puc. 2. KoOvL 6 pa3nbix cmonbyax cmpanuyst « Komnemenyuu» Y11

Fig. 2. Codes in different columns of the “Competencies” page of the curriculum

C IPYTUMMU SABJAETCA OUEBUTHON M HE HECET IT0JIESHOM
uadopmanuu. Jrna ucnpaénenus npobremsl muna
«B» Takue o6pasoBaTeJbHbIE € IUHUIILI II0 YMOJIUAHIIO
UCKJIIOUAJINCH U3 JTaJIbHEHIIIero pacCMOTPEeH I A.

Tumn «I'»: HesACHO, ABJAETCA JIU 3aNNCh HA3BaHUEM
OUCIUILINHBI UJIX MOIYJIS, OTBEUAIONIUM 32 OJIOK JuC-
nuniauH. Jas ucnpasnenus npoonrems. muna «I'»
He00XO0AUMO ITPOTPAMMHO PACIIO3HABATE XapaKTePUCTH-
Ky s3amnucu B cTpoke YII.

Tum «[»: HesCHO, SIBJISIETCS JIX JUCIIUILINHA 00513a-
TeJIbHOM, GaKyJIbTATUBHOM MU BBOAUTCS IO BHIOOPY.
Hna ucnpasnenua npobremov. muna «/{» 1e06xo-
IUMO IIPOTPAMMHO OIIPEAEeJIATh BU TUCIIUTIIIUHBI.

Ha pucyuke 3 nmpuBenen mpumMep MHIEKCOB U Ha-
3BaHUM, KOTOPble TPeOOBaJIOCh UAeHTU(DUIIUPOBATDH
B KayecTBe 3ar0JIOBKOB MOAYJIEN WU HanMeHOBaHUIL
nucuuiani. Uapeatudukanusa Oblja IIpoBegeHa mo-
cpeICcTBOM aHa/U3a UHAEeKCcOB. JKUPHBIM BBIJEJIEeHbBI
Ha3BaHUA MOJIYJIeH, ollpeeIeHHBIX IIPOTPaMMHO.

OmnuiremM ocHOBHBIE 3Tanbl aaropurma. O603HaUYUM
KaK 7 KOJIMUYeCcTBO guciuilanH Y11, Kak £ — KoJImuecTBO
peann3yemMbIX KOMIIETeHITIH.

Ha nepsom amane 0as kax ool OUCYUNLUHbGL,
ucnonv3dya cmpanuyy YII « Komnemenyuu»,
onpedenanocs MHOMECME0 YKAZAHHbLX O Hee
K0006 Komnemenyuil. B nenax onTuMusamuu uc-
I0JIb30BaJIaCh CTPYKTYPAa LJaHHBIX std::map (croseapw ),

XpaHAIas 00 KUy UHIeKChI AUCITUILINH, a B KAUecTBe
3HaUYeHNI — MHOKECTBO KOJ0B KoMmeTeHiuii. Maccus V'
(MacCcUB CTPYKTYP) IpeCTaBIsIeT COO0M NCXOHbIE JaH-
HBIe, B3ATHIE co cTpanuIbl « KomnereHum» . Ajroputm

+|b1.0.01 Dunocodmna

+(61.0.02 WUcTtopua

+|61.0.02.01 Wcropua Pocoum

+ |(b1.0.02.02 Bceobuwana ucropua

+|61.0.03 WMHOCTpaHHBIA A3LIK

+ (61.0.04 besonacHoCTL KU3HEAEAT ENLHOCTH

+|61.0.05 Dusmka

+|B61.0.06 WMHdopMaTrKa

+|61.B.11B.01 Oncumnnmibl no Buibopy b1.B.J1B.1

+ (61.B.[1B.01.01 |TpexmepHoe MogenupoBaHWe N aHUMaLMS

 |51.8.1B.01.02 HHTEJ'IJ'IEKTVBJ‘IbeIE‘ CUCTEMbI MOAAEPHKNA
NPYHATWUA peLleHui

- |61.B.[B.01.03 |MHdopMaLMOHHEIE CUCTEMEIl TOTMCTMKH

- |61.B.AB.01.04 |OcHoBbl Beb-kapTorpadui

Puc. 3. Jannvie cmpanuyvl «I1namn»,
codeprcawjue HA36AHUS OUCYUNIUH U MOOYAS
Fig. 3. The data of the “Plan” page
containing names of disciplines and name of a module
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npeAcTaBJieH Ha pucyHke 4. 3mech uepesd I o0o3HaAUEH
UHIEKC OUCHUIINEBI, C — KOJ KOMIIeTEeHI[UU. ACUM-
nroTuka ganuoro ajgropurma — O (n log n k).

Ha emopom amane npou3éoduniocs nocmpo-
enHue depesa énodxenHHocmu ducyunaun (puc. 5).
Yepea M o6o3HaUEH CJIOBApPh AUCIUILINH, Ptr — poau-
TeJIbCKUI y3eJ aepeBa. [ mocTpoeHus nepeBa Tpedo-
BAJIOCh ONIPEAEJUTh IPUHAJJIEIKHOCTh KaXKI0H U3 JUC-
IUTLIWH OIIPeieJIeHHOMY Moy t0. COMCOK MO yJieii GbLI
B34T co crpanunsl YII «Iliman», Ha KOTOPOIl HA3BaHUA
MO yJIeH cJIeJOBAJIN HEIPEPBIBHO APYT 3a JPYTOM.

Hnsa npeHTHOUKATUYA JUCIUILJINH ObLIO UCIIOJIb30-
BaHO ITPABUJIO AaBTOMATU3UPOBAHHOTO 3amoyiHeHusa Y11,
COTJIACHO KOTOPOMY MHIEKC POAUTEIHCKOTO MOIYJS

HHHAUHaNMZKpYEM
NYEToR cRoBaph
M

'

F,
Ooxon macchea V
WHABKCOM |

|

Key i= HHOeKe AWCLMNAMHLE |
anemexTa Vi)

|

Val := Ko komneTeHymnn C
anemeHTa Vil

|

JoBasnses B M no oy Key
anavenue Val

'

Kotew uukna F

.

Boappaliacm wa
hyHELMA M

Puc. 4. Cocmasaernue caosaps

Fig.4.Creating a dictionary

ABJIAeTcA MpedUKCOM MHAEKCcA MpUHALIeKaIeit eMy
MUCIUILIAHEL.

IIpu mepBOM 3amyCKe aJroOpuTMa yKasaTeJlb PaBeH
(PpUKTUBHOMY KOPHEBOMY y3Jy:

Ptr := Root u Root — Parent := nullptr.

B pesyibraTe paGoThI AITOPUTMA TOJMAKHO CPOPMU-
POBATHCS IePEBO BIIOKEHHOCTH, UCII0JIb3Y S KOTOPOE CTa-
HOBUTCS BO3MOXKHBIM YUECTh ITOTPEITHOCTH «I'» 1 « [ ».

Het
PogurenberHi yaen
Ptr* oTcyTcTEYET

Oa

Hrpexc Pir* aengerca
npedmrcom |

NoBaBnaeM HOBOTO NOTOMKS
ana yana Ptr*c umenem Child

Ptr* := pogurenscrmn yaen Ptr*

,

Name = HMa AHCUMANKHE! ©
HHOeKcomM |

¥

Januceizaes Name 8 yaen Child

¥

HobGaensem 8 M no kntouy | y3en
Aucyunanmel Child

¥

Bosspaljaes W3
dhyHngmm Child

KOHEL

Puc. 5. Haxoxcderue ysna 6 0epege 8104 eHHOCMU

Fig. 5. Finding a node in a nesting tree
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WHOEKC 11
HASBAHWE MOOYAA 1

WHOEKC 11.1
HA3ZBAHWE MOOYNA 1.1

WHOEKC 11.1.1
HASBAHWME NMPEAMETA 111

WHIOEKC 11.2
HA3BAHWE MOOYNA 1.2

WHOEKC 11.3
HA3BAHWE MOOYNA 1.3

WMHOEKC 11.3.1
HASBAHWE NPEOAMETA 1.3.1

WHOEKC 11.3.2
HA3BAHWE NPEOMETA 1.3.2

Puc. 6. IIpumep depesa 810xceHHOCMU OUCUUNIUH 8 MOOYIU

Fig. 6. An example of nesting tree of disciplines in modules

IIpumep AepeBa BIOKEHHOCTH IPUBEIEH HA PUCYHKeE 6.
Acumnroruka anropurma — O (n log n k).

OnumieM MeTOJUKY BBIYUCJIEHUA TPYHZOEMKO-
CTH KOMIIETEHIIUU W €e OTHOCUTEJbHOTO Beca. IlycTh
V={v;} — mHO*ecTBO Beex nucnumiaus YII,a K ={k;} —
MHOJXKECTBO KOMIETEHIIUI, peaausdyemMbix B ¥YII.
Yepes Kvi 0003HAaYNM MHOMECTBO KOMIIETEHIIU,
B GOpMUPOBAaHUU KOTOPBIX YUACTBYET AUCIIUILINHA U;,
a uepes |K, | — ux xommuecrso. Yepes V), oGosmauum
MHOKECTBO AUCIIUILINH, YYaCTBYIOIUX B (DOPMUPO-
BaHUU KOMIIETEHIIUU K;, a uepes [v)] — TpymoemKoCTE
OUCIIUILIUHEI U; (KOJUUYECTBO 3aUeTHBIX eJUHUIL, TIPU-
xondArmeecs Ha Hee B Y1I). Torga TpygoeMKoCcTs KoMIIe-
TeHnuu k; € K onpenenum no popmy.ie:

k= v, 1)

v; stj |K v;

a ee OTHOCUTEJILHBINA BeCc KaK:

Wi(k;) = M, (2)
V]
rae |V| — cyMMapHasa TPYAOEMKOCTb AuciuIiniue ¥YII

(ob61rasa TpymoeMKocTh YII).

Ha crnenyioiiem sTame BBIUMCJASAJINCH Beca MeK-
OVCIUILINHAPHBIX cBaA3eil. [yia sToro npencrasum Y11
(IUCHUIINHBI ¥ MEeXKIUCIIUILINHAPHbIE CBA3M, 00paso-
BaHHbIE COBOKYIIHOCTHIO OAMHAKOBBIX KOMIIETEHIUI,
3aJIOKEHHBIX B AUCIUIJINHLI) B BUJEe B3BEIIEHHOIO
HEOPUEeHTUPOBAHHOTO rpada, BepIInHLEI KOTOPOTO CO-
OTBETCTBYIOT AUCIIUIIINHAM, & pedpa — CBA3IM MEKIY
HUMU. BygeMm cunuTaTh, 4TO CBA3b MEKAY SUCIIUILINHAMI
CYIIIeCTBYeT, €CJI1 OHU YUACTBYIOT B (DOPMUPOBAHUU
o KpailHell Mepe OMHOM 00Iel KoMIleTeHIUU. Bec
BEPIIIUHEI 3aBUCUT OT TPyAoeMKocTu (KoauuectBa 3E),
BBIZIEJIEHHOIT Ha COOTBETCTBYIOIIYIO AUCIIUILINAY . Ecau
JIBe MUCIIUIIINHBI UMEIOT 00I[1e peaslnsyeMble KOMIIe-
TEHI[UU, TO ME}K/IY COOTBETCTBYIOI[MMU UM BePIIIMHAMUI
ecTb pebpo, BeC KOTOPOTO OTPakaeT BeJIMUYNHY MEXK T1C-
IMUIIINHAPHOI cBA3u. IlogpobHoe onmrcanue METOIUKN
pacueTa 1 GOPMYJIbI AJIS BBIUYNCICHUA CBA3U IIPUBEIEHbBI
B craThbe [18].

s onpeneseHusa mepeceueHUT MHOYKECTB KOM-
MeTeHIUHA TUCIIUILINH TPOU3BOAUIICS ITIepebop BCeBO3-
MOJKHBIX IIap JUCIIUILINH. SHAS MOIIIHOCTD IIePEeCeUeHIsI
Hap JUCIHUILINH U TPYLOEMKOCTD KK 0N AU CIIUIIINHEI
(8 3E), cTay10 BOBMOYKHBIM 3a7aTh I'pad CIIICKOM pedep
(puc. 7). B ganaom anroputme M — c10Baph AUCIIUIIINH
(I — wHAEKC OUCIUIINHBI (KI04)), C* — MHOKeCTBO
KOMIIETEeHIINH (3HAYeHUil). ACUMIITOTUKA JAHHOTO aJi-
roputma — O(n? - k-logk).

Huis Toro uto6nl rpadsl pasdubrx Y11 O6v11u eguHO-
o0pasHbI, ObLjIa YyCTPpaHeHa IIOTPeIrHoCTs « By . [y aToro
ObljIa NCII0JIb30BaHa TabaUIA ICEBAOHNMOB, CTaBAIIad
B COOTBETCTBIE PA3JIMYHBIM BAPUAHTAM HANMEHOBAHIM I
OUCTUILINHEI enuHoe. J[laHHasa Tabauiia 3amoJIHAIacCh
0 paboThl IPOrPaMMEBI B CHelMaJlbHOM (haiijae Ha-
CTPOIKM.

OTMeTHM, YTO AJIA TOTO, YTOOBI rpad He o0Jamast
u30bITOUHOI nHMOPMaIeil, Oblia yCTpaHeHa Iorperr-
HOCTB «B». IlJist aTOTO B (haiisie HACTPONKY IPOTrpaMMBbI
ObLIV YKa3aHbI HA3BAHUSA TeX NUCIIUILINH, KOTOPbIE He
TpeboBaJIOCh YUNUTHIBATH IPU ITIOCTPOeHUY rpada.

Yrobs! YII, oTinyaronirecs cyMMoi KotundecTsa 3E
10 BCeM AUCITUILINHAM, OTOOpakainch eJUMHO00Pa3Ho,
B KauyeCcTBe Beca BePIIINHEI 0yeM UCII0Jb30BaTh He TPY-
IOEeMKOCTb COOTBeTCTBYIOINell nuciuniantsl B 3E, a ee
HOPMAJN30BAHHYIO BEJIUULNHY:

W(v,) = LZ,—J (3)
rae W' =|V|/n — cpennee Konuuectso 3E Ha numcuu-
JIKHY.

Huiss onpenesieHusa Beca pedpa MeKy BepIIMHAMU
(IMCIUTIIMHAMY V; ¥ U;) BOCIIOJIb3yeMcs (DOPMYJIO:

W(0,) =5 (W) + W) Us, (4)

rae Uy — MOIITHOCTS IiepecedeHusi MHOKeCTB K, u K v;
KOMIIETEHIIUH TUCITUILINH.

ITocne reHepamuu CIMCKAa BECOB BEPIINH U pebep
rpada, mpeacraBadmIiero Y11, nia Busyanausaium muc-
moJsb30BaJicsa nmporpaMMHusbii makeT Gephi v0.9.7. ua



Zykova T. V., Kytmanov A. A., Khalturin E. A., Vaynshteyn Yu. V., Noskov M. V. The algorithm for analysis... [{pZl-]§ -y 2T
ISSN 0234-0453 « INFORMATICS AND EDUCATION « 2024 « Volume 39 No 1

HHuysanusnpyem
NYETOR CAHCOK
petep R

v

h 4

Left,
Qoxon anemenTos M
WTepaTopom L

v

NobapuTe B R pebpo memay L w

Her

R ¢ pecom Score

Right,
D6xon anemeHToBs M
uTepatopom R

v

Score ;= 0

v

Obxoq koMneTeHLan C*
anemenTa L wrepatopom K

KomnetTenuwna K
npucyTcTeyeT B R

Koney uvena Right

v

Koxely unkna Left

L 4

Bosspauiaem n3
hyHEUMH R

KOHEL|

Score := Score + 1

Koney uynkna A -

Puc. 7. 'enepayus cnucka pebep

Fig. 7. Edge list generation

0oJIee HATJISAHOTO PACIIOIOKEeHUS BEPIITNH IIPUMEH SAJICS
anroputM yrJaagku rpada Forse Atlas (cm., Hanpumep,
[19, 20]).

ITporpamMMHBIH aropuTM OBLI PeaIN30BaH Ha A3BIKE
C++ (xommuisaTop MSVC)!.

3.4.Mpumepnbl

Paccvmorpum VII HanpaBiaeHUH MOATOTOBKU
09.03.01 «MudopmMaTUKa 11 BEBIYNCIUTEIbHAA TEXHUKA »

! Ilonusi#i Kox mporpamMmmser ¢cMm.: https://github.com/

ekhalturin-kil5/SPA-SFU

u 09.03.03 «IIpukaagHasa naEopMaTUKAa», peaandye-
Mble B THCTUTYTE KOCMUYECKUX U MHAOPMAITMOHHBIX
TexHoJyoruit Cudbupckoro deaepasbHOr0 YHUBEPCUTETA.
Brabaunax 1 u 2 nmpeacraBieHbl pe3yIbTaTbl 00pabOTK I
VII anropuTMOM C BBIYMCJIEHHBIMHU TPYAOEMKOCTAMU
dopmMupoBaHMA 0011IeTIPO(hECCUOHATBLHBIX KOMIIETEHITII
(OIIR), yauBepcanabHbIX KoMIeTeHITN (YK) 1 mpodec-
cuoHaJIbHBIX KoMieTeHuil (ITK).

O6111ee KOJIMYeCcTBO 00pa30BaTeIbHBIX €IUHUIL, CO-
orBercTByIoiee YII, obosHauum Kak D. Hampuwmep,
naa YII nanpasiaenns 09.03.01 «MudopmaTuKa 1 BbI-
YUCAUTEIbHASA TEXHUKA» KOJIMUECTBO 00Pa30BaTEIbHBIX
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Ta6auya 1 / Table 1

TpyaoemkocTb KomneteHuuin YI no HanpaBneHuio
09.03.01 «MiH$popMaTiKa N BLIYUCAUTENIbHAA TEXHUKa»'

Ta6aruuya 2 /) Table 2
TpyaoemkocTb KomneteHuui Y no HanpaBneHuio
09.03.03 «MpuknagHaa uHpopmaTnKa»>
The labor intensity of the competencies
of the curriculum in the direction
09.03.01 "Informatics and Computer Engineering”

The labor intensity of the competencies
of the curriculum in the direction
09.03.03 "Applied Informatics"

Tpymnma K || W, % |%| W, % Tpymna K || W, % || W, %
OIIK OIIK-1 39,75 18,07 OIIK OIIK-1 30 13,82
OIIK-8 13,75 6,25 OIIK-2 18 8,29
OIIK-7 9 4,09 OIIK-5 9,5 4,38
OIIK-3 5 2,27 OIIK-4 6,67 3,07
OIIK-2 5 2,27 OIIK-7 5 2,30
OIIK-4 3 1,36 OIIK-3 5,5 2,53
OIIK-6 2 0,91 OIIK-9 4 1,84
OIIK-5 2,5 1,14 OIIK-8 4,66 2,15
OIIK-9 1 0,45 81 36,82 OIIK-6 3,5 1,61 86,83 40,02
IIK IIK-4 21,67 9,84 IIK IIK-2 28,17 12,98
ITK-3 20,67 9,39 ITK-5 15,5 7,14
ITK-1 18,5 8,41 ITK-3 11,67 5,37
IIK-2 6,67 3,03 67,5 30,68 ITK-8 9,67 4,45
VK YVK-1 26,58 12,08 ITIK-7 9,5 4,37
VK-4 15,5 7,05 ITK-9 6,83 3,15
YK-2 9,25 4,02 ITK-1 6 2,76
YK-5 7,33 3,33 ITK-6 3,16 1,46
YEK-9 3 1,36 ITK-4 1,5 0,69 92 42,40
VK-8 3 1,36 VK VEK-4 13,5 6,22
YEK-7 2 0,91 VEK-5 5 2,30
VK-10 2 0,91 VEK-1 4,5 2,07
YK-6 1,33 0,61 VK-8 3 1,38
YK-3 1,5 0,68 71,5 32,5 VEK-9 2 0,92
v 220 VE-7 2 0,92
D’ 52 VEK-3 2,83 1,31
VEK-2 2,83 1,31
VEK-6 1 0,46
YEK-10 1,5 0,69 38,17 17,59
v 217
D' 46

IIpukas MuHucrepcTBa obpasdoBauuda u Hayku Poccuii-

ckoit @epepanuu ot 19 ceursopa 2017 roga Ne 929 (pex.
or 08.02.2021) «O6 yrBepxaeHuu ¢GenepajsbHOTO rocy-
IapCTBEHHOTO 00pas3oBaTeJbHOTO CTAHJAPTa BBICIIIETO 00-
pasoBaHusA — OaKaJaBpUAT [0 HANPABJIEHUIO MOATOTOBKU
09.03.01 “NudopmaTrnka U BEIYUCIUTENbHAA TeXHUKA  ».
https://fgosvo.ru/uploadfiles/FGOS%20V0%203++/
Bak/090301_B 3 15062021.pdf

ITpukas MunucrepcTBa 06pasoBanusa u HayKu Poccuiickoit De-
nepanun ot 19 cenradpsa 2017 roga Ne 922 (pex. or 08.02.2021)
«006 yTBep:kaeHnH (hefepaJbHOT0 roCyAapCTBEHHOTO 00pas3o-
BaTeJbHOTO CTAHAAPTA BBICIIIETO0 O0pasoBaHuA — OaxajaB-
puart 1o HaupasiaeHuto moarorosku 09.03.03 “IIpukiaguas
undopmaruka”». https://fgosvo.ru/uploadfiles/FGOS%20
V0%203++/Bak/090303_B_3 23062021.pdf
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enquaun D = 55. Ha aux npuxoaurcsa 244 3E Bmecte
¢ dakyapraTuBHbIMU gucnuniauaamu (4 3E). Ona
aHaJaM3a TPYAO0EMKOCTH KOMIIETEHIIUH He YUUTHIBAIOT-
Ccs B YMCJe OUCIUILINH TeXHOJOTUYeCcKass U MpeIu-
miromHasa npaktuku (15 3E), TNA (9 3E). O6osnauum
yepe3 D' KoauyecTBO 00pas3oBaTebHBIX equHUIL] ¥ 1
C IPUHATHIMU gonyieHuAMu. Takum ob6pasom, B pac-
CMOTPEHUU ocTaeTca 52 obpas3oBaTesibHbIEe €IUHUIIBI
(D' = 52) ¢ ob6mreit TpymoemkocTbio 220 3E. B KauecTBe
npuMepa PacCMOTPUM AUCHUNINHBI « AMHOCTpaHHBIN
a3biKk» (YK-4, 9 3E), «Teopusa u npaxktura spdex-
TUBHOTO peueBoro obmenus» (YK-4, YK-5, 3 3E),
«ITpodeccrnoHATBPHO-OPUEHTUPOBAHHBIA MHOCTPAHHBIN
a3bIK» (YK-4, 3 3E), «OCHOBBI aKaIeMUUECKOI'0 IMUCh-
ma» (YK-4, 2 3E). @opmupoBanue Kommereniiuu ¥ K-4
«Cmocob6eH OCyIIeCcTBIATh MeJOBYI0 KOMMYHUKAI[UIO
B YCTHOU W MUChMEHHOI (hopMax Ha rocyIapCTBEHHOM
aspIKe Poccuiickoit Penepanuu 1 HOCTPAHHOM(BIX)
sA3bIKe(ax)» paclpefesieHO MeXKIy STUMU UYeThIPbMSI
OUCIUIIINHAMU. ¥ UUTHIBAsI, UTO TPYAOEMKOCTH OCBO-
€HUA MUCIUIIINHBI PACIpPeIeseTcss IIOPOBHY MeXXAY
BCEMU KOMIIETEHIIUSIMU, (GOPMUPYEMBIMHU B pe3yJIbTaTe
ee U3y4YyeHUs, HA ocHOBe (popmyJinl (1) mosyuaem, 4TO
TPYA0EeMKOCTb KoMIleTeHITnU ¥ K-4 Oyaer paBHa:

k(YK—4):9+g+3+2:15,53E.

OTHOCUTEJBHBIN Bec KoMmmeTeHITU ¥ K-4 BEIYHCIUM
o opmyre (2):
15,5
220

IIpemyosxeHHBIN B paboTe aJITOPUTM II0O3BOJISIET BbI-
BeCTH O0IIYI0 CPABHUTEJILHYIO TAOJIUILY 10 HECKOJIbKIM
VII. Hanpumep, B Tabauiie 3 mpeacTaBIeHbl JaHHBIE
o AByM paccmarpuBaemMbIM YII. OTrmerum, uTo, 06pado-
TaB 60JIBITTIOE KOJIUUYecTBO ¥ 11 110 pa3HbIM HAIIPABJIECHUAM

W(VK-4) =

=0,0705 3E.

Tab6auya 3 / Table 3

CpaBHuTeNnbHasA ctaTuctvka no Yl HanpasneHun
09.03.01 «MHPopmaTMKa 1 BbIMUCINTENbHAA TEXHUKa»
1 09.03.03 «MpuknagHaa nipopmaTukKa»

Comparative statistics of the curricula in the direction
09.03.01 "Informatics and Computer Engineering"” and
the direction 09.03.03 "Applied Informatics"

VII OIIK | IIK YK 14 D’ D

0903010080_21 | 36,81 | 30,68 | 32,50 | 244 | 52 55

0903030031 21| 40,02 | 42,40 | 17,59 | 244 | 46 50
Kopumop SE 244-244
Kopunop aucriumninu 50-55

Kopungop no kommereHIIussm

OIIK 36-40
IIK 30-42
YK 17-32

¥ YPOBHAM IIOATOTOBKU (6axkaiaBpuaT, CIEI[UAJIUTET),
MOJKHO MOJIYYUTD HATJIATHYIO KAPTUHY pacipeesieHus
TPYAOEMKOCTe# mo 6JJ0KaM KOMIIETEeHITUM, a TaKKe
YBHUIETh MUHUMAJbHBIE 1 MaKCHMAaJIbHbIE TOKA3aTeIn
[Vl, D (xopumops1).

IIporpaMMHBIZT KOMIIJIEKC IO3BOJSAET BHIBECTU
IaHHble cCQOPMUPOBAHHOCTH KOMIIETEHITUI 3a OIIpese-
JeuHble mepuoabl. Hampumep, B Tabiuiie 4 mpuBeIeHbI
mamublie 1o ¥ II manpasiaerus 09.03.01 «uadopmaruxa
¥ BBIYHMCJINTEIbHAS TeXHUKAa» 3a IIePBLIN roJl 00yUeHus,
a Ha pucyHke 8 nmpuBeneHa rpadgoBas BU3yaJIU3aI[UI
MEXKIUCIIUTIIINHAPHBIX cBA3eir YII manHOrO HamrpasJie-
HUS 34 TOT JKe IIePUOJ.

Tabaruuya 4 / Table 4

Tpyaoemkoctb KomneteHuyuin YN HanpaBneHua 09.03.01
«AHPopmaTnKa 1 BbIMNCINTENIbHAA TEXHUKa» 3a NepBbIi
rop o6yyeHns

The labor intensity of the competencies of the curriculum

in the direction 09.03.01 "Informatics and Computer
Engineering" for the first year of studies

Tpymmna K || W, % || W, %
OIIK OIIK-1 25 41,3
OIIK-8 13 21,5
OIIK-7 4 6,6
OIIK-9 1 1,7

OIIK-2 1 1,7 44 72,7
YK YK-4 6 9,9
YK-5 4 6,6
VK-2 4 6,6
YK-7 1 1,7

YK-3 1,5 2,5 16,5 27,3

ITpusenem nmpumep GOPMUPOBAHNS JAHHBIX JJIS I10-
cTpoeHns rpadoBoro npencTasieHus. Paccunraem Beca
IBYX BEPIIUH rpada u pedbpa mexkay HuMu. PaccMoTpum
IBe mUCHUIANHBI IaHa: «®usuka» (OIIK-1, 8 3E),
«HAupopmarura» (OIIK-1, OITIK-2, OIIK-8, OIIK-9,
4 3E). O6o3HauumM (GhusuKy uepes v;, a THOOPMATUKY
yepes U,y. ITo hopmye (3) moayumum:

W(Ul) = % = 1,891 3E,
4

W (vz) == = 0,946 3E,

’
OpuHUMAas BO BHUMaHue, uro W' =220/52. Torza
0 (hopmyie (4) Bec MEKIUCIUILINHAPHON CBIA3KU MEXKIY
STUMU AUCIIUIIINHAMU OyIeT COCTABIATh:

W (0y0,) = %(1,891 +0,946) = 1,419 3E.

AJTropuUTM MO3BOJIAET HOJYUYUTH BU3YaJIbHOE IIPEJ-
cTaBJeHUe B Bujie rpada u 14 Bcero YII. Busyanuzamnusa
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Fig. 8. The graph of the curriculum for the direction 09.03.01 “Informatics and Computer Engineering” for the first year of studies

IaHHBIX Y11 pa3auyHBIMU MEeTOAAMU II03BOJIAET IIOHATH
cTpyKTYypy ¥YII, orteHuUTh C(hOPMUPOBAHHOCTH KOMIIE-
TEeHIMII Ha Pa3JUUYHBIX dTalaX O0yueHUdA, BBIJEJIUTH
UX KJIACTEPHI.

4. O6¢cyxpeHue

PaspaboTaHHBIN IPOTPAMMHBIA AJITOPUTM JIJISA
anaausa YII mo3BoJsgeT MPOBOAUTH JEKOMIIO3UILAIO
mjIaHa OTHOCUTEJNHHO 3aJI0KEeHHBIX KOMIeTeHITUN U UX
UHINKATOPOB, OTCJIEXKUBATh CDOPMUPOBAHHOCTEL 00-
pasoBaTeJbHBIX PE3YJIbTATOB HA PasJUUYHBIX Kypcax
00yueHUA cTyneHTOB 10 BeiOpauHoit OIl, ctoco6eTByeT
6oJiee reTaIbHOMY CpaBHeHUIO pasHbIx ¥ 11. BusyansHasa
rpadoBasg MOJEJb IIOKAa3bIBAET MEXKAUCIUILINHADHBIE
CcBs3U, 3aJ0KeHHbIe B YII m oTpaskaloliue ydyacTue
mucriunani YII B popMupoBanuy oqMHAKOBBIX KOMIIE-
TeHIUH. [[aHHBIE PE3YyIbTAThl ABIAIOTCA KPUTEPUAMU,
KOTOPBIE IIOMOTAIOT JIVUIIE IIOHATH CTPYKTYpPY Y II.

PaspabGoTaHHOoe IporpaMMHOE DPEIleHWEe MOJYKET
OBITH MAacCIITAOMPOBAHO AJIA MCIOJb30BAHUS B pPas-
JIMYHBIX 00pPa30BaTEJIbHBIX OPTAHU3AIUAX, IOCKOJIBKY
WC «IlnaHbl» sIBJISETCS HA CETOAHAIIHUNA TeHb OJHIM
U3 caMbIX PACIPOCTPAHEHHBIX IIPOTPAMMHBIX KOMILIEK-
COB JIJIsI TPOEKTUPOBAHU A, XpaHeHuA KoMmooueHTOoB OI1
1 paboThI C HUMU.

Kaxk yxe ObLTI0 OTMEUEHO, CYII[eCTBYEeT MHOTO JOII0JI-
HUTEJbHBIX ()aKTOPOB, BauAmIuX Ha KauecTBOo OII, mo-
9TOMY OIIeHKA UX KaUeCcTBa AOJI’KHA OBITH He CaMOIIeIbI0
IS TUHAMUYECKY PasBUBAIOIIUXCS 00pas3oBaTeIbHBIX
opraHmsanuii, a *HCTPYMEHTOM JAJIS OIITUMU3AI[UU 00-
PasoBaTeJIbHOIO IIPOIlECCa U YIIPABJIEHNA €70 KAYeCTBOM
B MacIiITabax Bysa (B KauecTBe IIPUMepPAa CM., HAITPUMED,
[21]). ITloaToMy Bamaua co3maHuAa aBTOMATHU3UPOBAHHOMN
9KCIIEPTHOU CHCTEMBI yIIPaBJIeHUA 00Pa30BaTEIbHBIM
TIPOI[ECCOM OCTaeTCA aKTyaJIbHOM.

5. BbiBOAbI

ITporpammuasa peanusarusa IPeasio;KeHHOTO B pa-
60Te aJropuTMa MO3BOJAET IIpoBecTu aHanus YII, BbI-
SABUTH €T'0 XapaKTePUCTUKU, KOTOPBIE IIOMOTAIOT CYAUTH
o kauecTBe peanudyemoit OIl, cCUIBHBIX U CJIAOBIX CTO-
PoHaX ee megaroruyecKoro ausailiHa. PaccMOTpeHHBIHN
aJITOPUTM JieJIaeT BOSMOYKHBIM CPAaBHUTEJIbHBIIN aHaAIN3
pasauunbix OII ¢ 11e/1bI0 BHISACHEHUA YAAYHBIX PEIIIeHU
C TOUKHY 3PEHUA AU3aiHA [AJI5 IIOBBIIIIeHNA KauecTBa IIPo-
exTupoBaHus HOBBIX OIl miiy MOIepPHU3AI Y CYIL[eCTBY-
omux. Kpome Toro, Hajauyne HATJISIAHO MPEICTABJICH-
HBIX MEXKIVCIIUILIMHAPHBIX CBA3EH TaeT BOSMOXKHOCTDH
IpoBOAUTEL aHaau3 ¥Y1I Ha ypoBHE paboumxX IIPOrpamMm
OUCIIUIIINH U 00Jiee TOHKO MOHUMATh CYTh 3SHAHUEBOI
IPEeeMCTBEHHOCTH C TOUKU 3peHus (hopMUpPOBaHUA 00-
pas3oBaTeJbHBIX Pe3yJIbTaTOB.
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Abstract

On the example of a university, the article discusses the possibilities and features of using a cognitive approach for modeling
weakly (fuzzy) structured ergatic (human-machine) systems and their management. A methodology for constructing and analyzing
a cognitive model of educational institution management based on fuzzy cognitive maps is proposed and investigated. Solutions based
on the use of mathematical and software tools of the decision support system (DSS) “IGLA” on fuzzy models are described. The results
of their application in the tasks of management support and modeling of weakly (fuzzy) structured organizational, technical, and
ergatic systems are discussed.

New approaches to the study of fuzzy information objects and results are outlined. The study develops a methodology for increasing
the structural level of the university management model, including the management of all three missions of the university: educational,
research, and social.

The research materials presented in the article can be useful for studying the dynamics of complex organizational and technical
systems. The article addresses scientists, university professors, graduate students, and undergraduates.
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AnHnomayusn

Ha npumepe yHUBepcuTeTa B CTaThe PACCMATPUBAIOTCS BOBMOKHOCTH U OCOOEHHOCTH MCIIOIH30BAHNUSA KOTHUTUBHOTO IIOJX0AA IJIs
MOJeJINPOBAHUSA cJ1a00 CTPYKTYPUPOBAHHBIX (HEUETKUX ) 9PTaTHUECKUX (UeJI0BEKO-MAIINHHBIX ) CUCTEM U yIIpaBieHus uMu. IIpenmosxeHa
¥ HCCJIeJOBaHA METOLOJIOTUS IIOCTPOCHUS M aHAIN3a KOTHUTUBHOM MOZe/IN yIIPaBJIeHus 00pa30BaTeIbHBIM YUPEXKAeHNEeM ¢ IIOMOIIBIO
HEUYeTKNX KOTHUTHUBHBIX KapT. OUMCaHO MCIOJB30BAHNE MATEMATUUYECKUX U IIPOTPAMMHBIX CPEACTB CHCTEMBI IOALEPIKKY IPUHATHAA
pemrennii (CIIIIP) «TJIA », 6asupyrolieiica Ha HeUeTKUX MoaesiaxX. O0Ccy KAaloTcA pe3yabTaThl UX IPUMEHEeHU B 3a/jaUaX MOANePIKKYI
YIpaBJIEHUA U MOJEJINPOBAHUSA CIa00 CTPYKTYPUPOBAHHBIX (HEUETKNX ), OPraHU3aIlOHHO-TeXHUIECKUX dPIraTUUeCKUX CHUCTEM.

O6prcoBaHbI HOBBIE IIOJXOABI K MCCIeJOBAHIIO HeUeTKUX NH(MOPMAIINOHHBIX 00BEKTOB. B cTarhe paspaboTana MeTO[UKA IOBBIIITEHU S
YPOBHSA CTPYKTYPUPOBAHHOCTY MO/€EJIY YIIPABJIEHUA BY30M, KOTOPas OXBAThIBAET BCe TPU (QYHKITNY YHUBEPCUTETA — 00pa3oBaTeIbHYIO,
KCCJIeJOBATEIBCKYIO U COINATIBHYIO.

Marepuasisl ucciiefOBaHUs, IIPECTABIEHHEIE B CTATHE, MOTYT ObITH ITOJIE3HEI AJIS U3YUEHNUA JUHAMUKY CIOKHBIX OPTaHU3AI[MOHHO-
TexXHUYecKux cucreM. CTaThs aZpecoBaHa YIEHBIM, IPEIIOaBaTelIIM By30B, aCIUPAHTaAM U CTYJeHTaM.

© Akperov G. I.-o., Grigoriev S. G., Isiklar A., Khramov V. V., Grigorieva M. A., 2024
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1. Introduction

Digitalization of all aspects of life and activity of
modern society could not but affect the educational
sphere. The introduction of elements of artificial intel-
ligence into the university management and education
requires close interaction between a person and a robot
assistant. Hybrid intelligence is being formed on the
basis of a well-proven “human-machine” system. At the
same time, computers are being given increasing im-
portance in the implementation of all three missions
of the university: educational, research, and social.
Obviously, according to H. A. Simon, such a system is
classified as weakly structured[1, 2]. From the perspec-
tive of experts, some of the parameters of this system
can be described quantitatively while others can be
described qualitatively. Additionally, the subjectivity
of the description characterizes a certain measure of
structure[3]. In accordance with state standards!, this
system has to be classified as an ergatic (ergotechni-
cal) system with hybrid intelligence. In other words,
the ergatic system “person—information” is formed
in the process of operators carrying out practical ac-
tivities during intellectualized human-information
interaction.

Itis quite logical to formalize the structure of such
an ergatic university management system in the form
of an intelligent decision support system (DSS) and to
model it during the study based on a cognitive approach.

The purpose of the article is to develop a methodo-
logy for increasing the level of structure of the univer-
sity management model, including the management of
all three missions of the university.

2. Analysis of existing approaches
to intelligent decision support tools

Management decision support systems are also
known as DSS. Their development and operation are
aimed at providing decision makers with comprehen-
sive information about the state of the analyzed object
(organization, division, product, financial instrument,
etc.) and the external environment in which this object
operates. The result of this provision is a set of solu-
tions — actions that transform the properties of the
object under study to ensure its long-term effectiveness
in the context of target indicators (such as profitability,
liquidity, payback, etc.).

1 GOST R 43.4.1-2011 Information support for equip-
ment and operator activities. System “Person — In-
formation”. (In Russian.) https://files.stroyinf.ru/
Data2/1/4293787/4293787774.pdf

There is a set of DSS classifications. So, according
to the method of influencing the decision-making pro-
cess, they are divided into:

e active: are designed only to provide the decision
makers with an operational cross-section about
the state of the object under study;

e passive: can model alternatives to balance the
risks of adopting an option as a target;

e combined: suggest interaction in which a spe-
cialist or the Planning, Learning, and Resource
(PLR) management staff can adjust the options
offered by the system for optimization reasons,
thereby contributing to further training of the
system and improving its efficiency.

According to this logic, DSS are divided into:

e communicative: this type of system involves
the collective work of several specialists or deci-
sion makers on the development of a solution;

e informational: focused on the collection and
processing of data, including time series. They
areimplemented in the form of internal corporate
DBMS (Database Management Systems);

e documentary: focused on processing the flow of
internal and external documentation of various
formats;

e intelligent: have learning functions based on
solving similar problems in previous periods;

e modeled: designed for the development of sce-
narios (models) for specified target conditions.

For clarity, we present this classification in the
form of a diagram in Figure 1.

On the classification shown in Figure 1, the second
block of varieties is of the greatest interest, namely,
intelligent and simulated DSS, since they not only sup-
port the decision maker with an up-to-date information
slice but also provide recommendations for choosing
one or more alternatives to the original set of solutions.

In the construction of DSS, special attention is also
paid to the methodological basis on which the system
builds its work in evaluating alternatives. Therefore,
the following methods are known:

e regression and variance analysis: modeling
thebehavior of the resulting indicator (dependent
variable) as the input arguments (independent
variables) of the resulting function (regression
equation) change. In practice, a linear relation-
ship is established between the input arguments
and the value of the resulting function. The least
squares method is used to express it;

e multidimensional and discriminant analy-
sis: based on training functions, the initial set of
alternatives is divided into related groups. Un-
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DSS Classification
I
By the method of exposure
— Active
— Passive
— Combined

According to the logic of the work

H  Communicative

— Informational

B Documentary

Intelligent

Modeled

Fig. 1. The DSS classification

like cluster analysis, here, the rules for forming
groups are known and set in advance;

e time series analysis: historical statistics are
decomposed into composite indicators and their
changes are predicted using algorithmic (simple
and weighted moving average) and analytical
(predictive extrapolation by growth curves)
methods. If the nature of the change in indicators
is seasonal or cyclical, then an analysis of periodic
fluctuations or a spectral analysis of a time series
is carried out. The time series themselves are
divided by the type of dynamics into stationary
(without a clear trend) and non-stationary (with
atrend). In this regard, the methodological basis
of time series research is expanding due to special
methods for stationary series:

— MA-models (moving average);

— AR-models (autoregressions);

— mixed models (ARMA);

— ARIMA models (integrated moving average
and autoregression);

e survival analysis: the study aims to determine
the duration of the process from the moment of
its beginning to the end, with the last event be-
ing arandom variable, and the first being clearly
defined in time. The subject area of such research
is quite wide (for example, in medicine — life
expectancy after surgery, immunity resistance
after vaccination; in personnel management —
work experience studies; in trade — product life
cycle studies, etc.). The method is based on the
use of survival tables (Kaplan—Meier method) as
well as the Cox regression model, which allows
not only to estimate the duration of the process
but also toidentify external factors that bringits
completion closer and assess the degree of their
influence on the process;

e factor analysis: similar to the previously ap-
plied survival analysis, but offers less knowl-
edge-intensive research tools, such as chain
indexes and coefficients. The most common
example of factor analysis is the DuPont equa-
tion, which shows the dependence of the return

on equity of an enterprise on a number of char-
acteristics (production efficiency, efficiency of
asset use, etc.).

In general, the task of decision making is reduced to
a sequential narrowing of the set of available alterna-
tives to the target ones. The process is multi-iterative
[1]and at each iteration is accompanied by a refinement
of the target criteria.

At the same time, as already noted, it makes sense
torecommend as many alternatives as possible in order
to balance the risks of choosing one of them. In risk
management, this approach is called diversification
and provides the solution object with an optimal and
predictable change over time.

In the case of a discrete assignment of selection cri-
teria, the final selection is limited, and, consequently,
the risks of choosing a target alternative from the
resulting set also increase. Alternatives that are not
included in the target set established by the PLR or
by a specialist within the margin of error are missed.
In this regard, the efficiency of DSS based only on the
above methods decreases.

Itis possible to significantly increase the efficiency
of DSS by including fuzzy-oriented methods based on
the mathematical apparatus of fuzzy set theory in the
logic of its operation. Their implementation makes it
possible to take the task of selecting target alternatives
from the original set to a new level of abstraction by
adding the concept of “degree of belonging”.

With the help of membership functions of known
types, the degree of occurrence of an alternative in
a given target set determined for acceptable estimates
of an alternative according to decision making criteria
is estimated (see Table 1).

As can be seen from Table 1, the degree of belon-
ging is characterized by a value in the range [0; 1].
Different types of functions are suitable for classifying
belonging to sets defined by phrases from artificial or
natural languages. For example, triangular functions
are used to assess compliance with the requirements of
the “average value” type, bell-shaped — for “about”,
trapezoidal — for “range of values”, sigmoid — for
“more than” or “less than”.
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Types and descriptions of accessory functions

Table 1

Name of Function Type of Function Description of Function
Triangular n(x)h 0, x<O0ORx2>c
1
(x) = 7a,a<x£b
€% pex<ec
c—
o x
Bell-shaped p(x) 1 () exp{(x —b)? }
08 # 2¢2
0.6
04
02
0" 20 40 60 80 100 ¥
Trapezoidal u(x) A 1, b<x<ec
0, x<0OR x2>d
pax)=9 X224 o x<p
b-a
d;x’ c<x<d
d-b
Sigmoid 1
wux)=———m——
1+exp[-a(x—c)]

Measures (weighted Hamming distance, Euclidean
and Mahalanobis measures, etc.) are used to determine
the distance between the evaluation of an alternative
by the i*" criterion and a vaguely defined target set
(requirement). The degree of importance (significance)
of the criteria is determined on the basis of weighting
coefficients empirically deduced by an expert or by
a computational method (Saati’s method of hierarchi-
cal analysis).

The permissible error ratio (sensitivity) is also set
for inclusion in the general package of recommenda-
tions of alternatives that do not fully meet the target
sets of requirements. Currently, there is one known
fuzzy benchmarking system [2] that implements this
approach.

3. Cognitive approach to the study
of complex systems
‘When modeling systems using the cognitive ap-

proach, it is common to combine various models
under the term “cognitive modeling”. This approach

investigates the structure of the system as well as its
functioning and development processes. One effective
type of cognitive model is V. B. Silov’s fuzzy cognitive
maps (FCM) [4].

A variant of this model type represents the sys-
tem being modeled as a weighted oriented graph. The
vertices correspond to the factors or concepts descri-
bing the system, and the arcs correspond to the causal
relationships between them. Each arc has a weight
that characterizes the intensity of the corresponding
influence[4]. Currently, there is an interest in software
support for cognitive models. An overview of a num-
ber of existing cognitive modeling software systems
is presented in [4, 5]. Among these tools, the authors
identified the IGLA decision support system, which al-
lows to automate the construction of V. B. Silov’s FCM
to a large extent, “to perform their structural-target
and scenario analysis”, and on this basis “to search
and simulate control actions to bring the system under
study to the desired target state” [6]. This software sys-
tem, implemented as a Windows application to provide
data exchange, implements the functions of importing
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and exporting cognitive models and builds reports on
the results of cognitive modeling [6, 7].

In modern management practice of organizational
and socio-economic systems having the properties of
System of Systems [8], a decision-maker usually has to
work with poorly structured management tasks and de-
cision-making situations with a set of NON-factors[9].

Among the reasons for this situation, we can note
the incompleteness of information about the state of
the system in an insufficiently controlled and dynamic
external environment.

The uncertainty caused by subjective reasons is not
limited to the lack of sufficient knowledge about the
system to make management decisions. It also arises
from the complexity of the relationship between the
goals of the development of socio-economic systems
and the formation of criteria for evaluating manage-
ment decisions. According to [10], it is common for
management subjects to recognize dissatisfaction with
the current state of the system, but its ideas about the
causes and possible solutions are often blurred, fuzzy,
and contradictory. Formalizing these representationsis
acrucial task in developing models and decision-making
methods for poorly structured systems and situations.

A cognitive map is called “a causal network that re-
flects a subjective (individual or collective) researcher’s
idea of the system in the form of a set of semantic ca-
tegories called factors or concepts and a set of causal
relationships between them” [12].

Thus, a FCM is a sufficiently effective tool for, at
least, the evaluative analysis of the situation, allows
identifying trends related to its characteristics and
development as well as detecting significant factors
influencing these processes. There is an opportunity to
search and generate effective solutions for managing
the system, identifying risks, and developing strategies
to reduce them [13].

The cognitive model is an effective tool for explor-
atory, evaluative analysis of the situation. It does not
allow us to obtain accurate, quantitative characteristics
of the system under study. As noted in[13], knowledge
of arough, perhaps even hypothetical model of the sys-
tem allows predicting scenarios for the development of
situations under different control actions by changing
the variables of the model.

The purpose of constructing and analyzing FCM is
to solve the following main tasks [14]:

1. Identification of factors characterizing the simu-

lated system and its environment.

2. Identification of intra-system causal relation-
ships that take place between these factors in
the process of functioning of the system under
study and the effects from external factors on
the components and on the system as a whole.

3. Construction of a directed graph of a causal net-
work combining these factors and the relation-
ships between them.

At the same time [15], the system under study is

described by a finite set of factors and causal relation-
ships (CR) [16] between them.

Factors can express both relative (qualitative) and
absolute (measurable) characteristics of the system.
Factors are associated with state variables expressed
within a certain scale determined by the hierarchy level.
Among the factors are:

o targeted;

e managed;

e observed;

e external.

CR can be positive if an increase in the value of the
state variable of the concept-cause leads to an increase
in the value of the state variable of the effect factor, or
negative if an increase in the value of this variable leads
to a decrease in the value of the effect factor.

CR are characterized by the power of influence,
which, in general, can be both constant and dynamic.

There are three types of system states: initial,
current, and target, each of which can be described by
acorresponding fuzzy vector, the components of which
are the states of its factors.

The belonging of the model to a particular state can
be estimated by means of fuzzy benchmarking [17].

Fuzzy cognitive modeling distinguishes between
control and external influence (EI), which is a fuzzy
vector of influences on a subset of controlled factors.
The set of components is finite since the number of
controlled factors is finite and even less than their to-
tal number. External impact is a vector of impacts on
a subset of external factors.

Typically, two types of analysis are applied to the
constructed cognitive model: static and dynamic [15].

Within the framework of structural-target (static)
analysis, the following tasks can be solved:

1. Identification of factors that have a significant
impact on the target concepts and the system as
awhole as well as factors that are most sensitive
to the influence of the system as a whole and
other individual factors. This makes it possible
to determine the points of the most effective ap-
plication of control actions.

2. Identification of stable subsets of factors that
together have a significant impact on the system
as a whole, allowing us to find and investigate
complex control actions that simultaneously af-
fect many factors.

3. Finding positive and negative feedback cycles.

Dynamic analysis of the cognitive model involves
the study of options for the development of the system,
including:

e modeling of self-development scenarios without

outside interference;

e modeling of controlled development scenarios.

4, Cognitive model of regional university
management

To improve the effectiveness of the university’s
education quality management system, the methodo-
logy of cognitive modeling can be applied as a human-
machine system. Cognitive modeling has proven to be
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Table 2
Initial data for modeling
No in order Factor Type Targeted Group

1 Fame Managed - Control factors
2 Prestige Managed Control factors
3 Yield Ungovernable Control factors
4 Competitors Ungovernable - Control factors
5 Number of students Managed + Control factors
6 Taxes Ungovernable - Control factors
7 Cost of education Managed - Control factors
8 Inflation Ungovernable - Control factors
9 Material and technical base Managed - Control factors
10 The level of digitalization of education Managed - Control factors
11 Teacher qualification Managed - Control factors
12 Management qualification Managed - Control factors
13 Availability of hostel Managed - Control factors
14 Governmental support Observable — Control factors
15 Continuity of education Observable - Control factors
16 Transparency Ungovernable + Indicators

very promising in the development of fuzzy, poorly
structured, and poorly formalized systems [18].

Cognitive modeling allows a more detailed under-
standing of the system under study, the identification
of patterns, and the creation of more accurate models
[11]. The tools and software mechanisms used for con-
structing and analyzing are described in detail in [12,
13]. The constructed model allows:

1. To identify the factors that have the greatest
impact on the entire system as a whole and to
develop indicators of the quality of education and
criteria for their assessment, which will ensure
the achievement of the established goals.

2. To increase the efficiency of processes in the
simulated system, optimize them by changing the
parameters of the control chains isolated from
this model and affecting the functioning of the
structure.

3. To investigate the structure of the system and
to get a forecast of its behavior when finding
optimal management strategies.

4. To predict the state of the system in time and
conduct an assessment of the current situation.

5. To confirm that the management structure is
built correctly.

6. To assess the possible consequences of decisions
and determine whether these decisions can desta-
bilize the system and “what qualitative changes
will occur in concepts after these decisions are
implemented” [18].

As aresult of the analysis of the subject area under

consideration, 16 factors (concepts) affecting the qual-

ity of education at a regional university were identified
(Table 2) [2].

To build a cognitive model of the university’s
education quality management system as a human-
machine system, the IGLA software package! was
used. Let’s take a closer look at the use of cognitive
modeling based on the IGLA software package in
relation to the three-component model of university
management (educational, research, and social). Todo
this, we will form, in addition to 15 factors affecting
the management of the university, three groups of
indicators, the significance levels of which (in accor-
dance with those adopted in the system of monitoring
the quality of education by the Ministry of Science and
Higher Education of the Russian Federation [19]) are
shown in Table 3.

Together with the main management factors, the
indicators recorded by the Ministry of Science and
Higher Education of the Russian Federation form the
concepts of the cognitive model presented in Figure 2.

Based on the use of these concepts, a fuzzy cognitive
matrix was constructed (Figure 3) characterizing the
connectivity of the main concepts, including positive
(indicated in red) and negative connections (indicated
in blue).

The given matrix corresponds to a fuzzy graph,
which can be weighted, while its edges can be described
using a technique that implements the method of ana-
lyzing hierarchies of T. Saati[11, 20].

1 DSS IGLA. http://iipo.tu-bryansk.ru/quill/manual.html
(In Russian.)
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Groups of university management modeling procedures

Table 3

Basic concepts taken into Levels of significance in university
Control factors . .
in the models account monitoring
Indicator: Educational mission Indicator: First mission 0,55
Indicator: Scientific research Indicator: Second mission 0,30
Indicator: University and society Indicator: Third mission 0,15

5. Conclusions

The article describes the experience of using soft
research methods technology based on fuzzy bench-
marking software, fuzzy cognitive models in solving
practical problems of managing socio-economic systems
[7], in particular the university, as a human-machine
system, including:

o strategic management of educational, research,
and socio-innovative mechanisms of the univer-
sity;

e modeling strategies for managing the develop-
ment of an educational institution.

In general, the use of soft and cognitive approaches

in modeling poorly structured socio-economic systems

allows us to detect hidden relationships and relation-
ships between factors that have a diverse impact on the
dynamics of functioning and development, to identify
factors that most affect the solution of management
tasks or do not have any noticeable impact on them.

References

1. Danilov A. M., Davydov A. S. Structuring ergatic
systems. Modern Scientific Researches and Innovations.
2015;(3-1(47)):167-170. (In Russian.) EDN: TUHMFL.

2. Kulinich A. A. Contingency, cognitive and semiotic
approaches to decision-making in the organizations. Open
Education. 2016;20(6):9-17. (In Russian.) EDN: XEQMDB.
DOI:10.21686/1818-4243-2016-6-9-17.

3.Avdeeva Z.K.,Kovriga S.V.,Makarenko D.I.Cognitive
modeling for solving problems of management of weakly

i ff § F
Mz HassaHwe kouenTta Tun koHuenta | Llenesoi [pymna Onucanve KoHWenTa

1 Fame Y¥npaena... [*] ] Control factors [*]
2 Prestige Y¥npaena... [*] [+ Control factors [*]
3 Yield Heynpaen... |~ [+ Control factors |~
4 Competitors Heynpaen... ] Control factors
L Mumber of students Y¥npaena... [+ Control factors
[ Taxes Heynpaen... | Control factors
7 |Costof education Yrpasna.. [] |Controlfactors
8 |Inflation Heynpasn.. [] |Controlfactors
9 Material and technical base Ynpaena. | Control factors
10 The level of digitalization of education Ynpaena. | Control factors
11 Teacher Qualfications ¥npaena. | Control factors
12 Management Qualification Y¥npaena. Il Control factors
13 | Avaiabilty of hostel Yrpana.. []  |Controlfactors
14 Governmental support Hafinwona... ] Control factors
15 Continuity of Education Hafinwona. [*] ] Control factors [*]
16 Transparency Heynpaen... [*] [+ Indicator. Uni... [*]
17 1 mission Heynpaen... [*] [+ Indicator. Ed... [*]
13 2 mission Heynpaen... |~ [+ Indicator Sci... |~
15 3 mission Heynpaen... [+ Indicator. Uni...

Fig. 2. A screenshot of DSS IGLA: Concepts of the cognitive model of university management




Aknepos I. U.-o., [puzopees C. I., Mwuknap A., Xpamos B. B., [pueopbesa M. A. KorHutnsHoe...

2024;39(1):65-73

12pow JudWISPUDW fi31S4201UN Y] JO X143DW 20121US00 AzZN, "V TH] SS 40 10YSU2LIS Y *Q "S10

ol o|lo (o o|lo|lo | o

oooooooo




Akperov G. I.-o., Grigoriev S. G., Isiklar A., Khramov V. V., Grigorieva M. A. Cognitive modeling...

2024;39(1):65-73

ISSN 0234-0453 - INFORMATICS AND EDUCATION - 2024 - Volume 39 No 1

structured systems (situations). Large-Scale Systems Control.
2007;(16):26—39. (In Russian.) EDN: HVGOCJ.

4. Silov V. B. Making strategic decisions in a fuzzy
environment. Moscow, INPRO-RES; 1995. 228 p. (In
Russian.)

5. Kulinich A. A. Computer systems for modeling
cognitive maps: Approaches and methods. Problemy
Upravleniya. 2010;(3):2-16. (In Russian.) EDN: LIBYZW.

6. Baybikova T. N., Domoratsky E. P. About choosing of
software tools for cognitive computer visualization. Herald
of the Moscow University of Finances and Law MFUA.
2017;(1):200-207. (In Russian.) EDN: YNBQFZ.

7. Kramarov S. O., Khramov V. V., Grebenyuk E. V.,
Bocharov A. A. Fundamentals of the ergotechnical approach
to the formation of an electronic educational environment.
Moscow, RIOR Publishing House; 2021. 160 p. (In Russian.)
EDN: PYBMGZ. DOI: 10.29039/02086-9.

8. AverchenkovV.I., KozhukharV.M., Podvesovsky A.G.,
Sazonova A. S. Monitoring and forecasting of regional
demand for specialists of the higher scientific qualification.
Bryansk, Bryansk State Technical University; 2010. 163 p.
(In Russian.) EDN: QYHEUD.

9. BorisovV.V., KruglovV.V., Fedulov A. S. Fuzzy models
and networks. Monography. Moscow, Goryachaya liniya —
Telecom; 2012. 284 p. (In Russian.) EDN: RBAWZT.

10. Gorlenko O. A., Lagerev D. G., Miroshnikov V. V.,
Chistokletov N.Yu. Methodological foundations of university
innovation management based on cognitive models. Bryansk,
Bryansk State Technical University; 2009. 127 p. (In
Russian.) EDN: QXVVIF.

11. Zakharova A. A., Podvesovsky A. G., Isaev R. A.
Mathematical and software support cognitive modeling weekly
structured organizational and technical systems. Proc. Int.
Sci.Conf.CPT2019.Nizhny Novgorod, The Nizhny Novgorod
State University of Architecture and Civil Engineering, The
Scientific and Research Center for Information in Physics
and Technique; 2019:131-141. (In Russian.) EDN: EMUBHQ.

12. Podvesovsky A. G., Isaev R. A. Identification of
structure and parameters of fuzzy cognitive models: Expert
and statistical methods. International Journal of Open
Information Technologies. 2019;7(6):35-61. (In Russian.)
EDN: YWRHNX.

13. Podvesovsky A. G., Lagerev D. G., Korostelev D. A.
Application of fuzzy cognitive models for the formation of
a variety of alternatives in decision-making tasks. Bulletin
of Bryansk State Technical University. 2009;(4(24)):77—-84.
(In Russian.) EDN: LEVIGJ. Available at: https://vestnik.
tu-bryansk.ru/?p=149

14. Sukhanov M. B. Comparative analysis of video
conferencing tools for distance learning. Software and
Systems. 2021;(3):457-465. (In Russian.) EDN: EEIXQD.
DOI:10.15827/0236-235X.135.457-465.

15. Bochkareva O. V., Skuratov V. V., Snezhkina O. V.,
Tsarapkina Yu. M.Implementation of the educational process
of the university in the conditions of transition to domestic
software. Open Education. 2021;25(1):4—-15. (In Russian.)
EDN: TJHMLG. DOI: 10.21686/1818-4243-2021-1-4-15.

16. Ishikawa K . Japanese methods of quality management.
Moscow, Economika; 1988. 199 p. (In Russian.)

17. Tarasova N. A. Interactivity and methods of
interactive interaction between subjects of the learning
process. Voprosy Pedagogiki. 2021;(5-2):313-316. (In
Russian.) EDN: CYJCIK.

18. Karmanova E. V. The features of organizing blended
learning using LMS Moodle. Informatics and Education.
2018;33(8):43—-50. (In Russian.) EDN: YNHKKT. DOI:
10.32517/0234-0453-2018-33-8-43-50.

19. Dozhdikov A. V. Online learning as e-learning: The
quality and results (critical analysis). Higher Education in

Russia. 2020;29(12):21-32. (In Russian.) EDN: VAQAJZ.
DOI: 10.31992/0869-3617-2020-29-12-21-32.

20. Zheleznov E. G., Komissarov P. V., Tsymai Yu. V.
Research of ergatic control systems. Sovremennyye
Naukoyemkiye Tekhnologii. 2021;(4):37—41. (In Russian.)
EDN: BCDDCZ. DOI: 10.17513/snt.38612.

Information about the authors

Gurru I.-o. Akperov, Senior Lecturer at the Department
“Information Technologies and Applied Mathematics”, Academy
of Economics and Management, Southern University (IMBL),
Rostov-on-Don, Russia; ORCID: https://orcid.org/0000-0002-
9057-0001; e-mail: pr@iubip.ru

Sergey G. Grigoriev, Corresponding Member of the RAE,
Doctor of Sciences (Engineering), Professor, Professor at the De-
partment of IT, Management and Technology, Institute of Digital
Education, Moscow City University, Moscow, Russia; ORCID:
https://orcid.org/0000-0002-0034-9224; e-mail: grigorsg@
yandex.ru

Abdullah Isiklar, Ph.D., Professor at the Department of
Psychology, Faculty of Humanities and Social Sciences, Bursa
Technical University, Bursa, Tilrkiye; ORCID: https://orcid.
org/0000-0001-7178-1826; e-mail: abdullah.isiklar@btu.edu.tr

Vladimir V. Khramov, Candidate of Sciences (Engineering),
Docent, Leading Researcher at the Department “Information
Technologies and Applied Mathematics”, Academy of Economics

and Management , Southern University (IMBL), Rostov-on-Don,
Russia; ORCID: https://orcid.org/0000-0003-1848-8174; e-mail:
vxpamov(@inbox.ru

Marina A. Grigorieva, Candidate of Sciences (Education),
Docent, Associate Professor at the Department of IT, Manage-
ment and Technology, Institute of Digital Education, Moscow City
University, Moscow, Russia; ORCID: https://orcid.org/0009-
0006-7296-3107; e-mail: GrigorevaMA@mgpu.ru

Hungopmayus 06 asmopax

Axmnepos I'yppy UmpaH-orasl, crapiinii mpenogaBaTesb, Ka-
denpa « MHGDOPMAIMOHHBIE TEXHOJIOTUY U IPUKJIAAHAST MATEeMATH-
Ka», AKaJeMusi 9KOHOMUKH U yIIpaBaeHusi, FO:KHbI yHUBEPCUTET
(AYBull), r. Pocros-na-Ilony, Poccus; ORCID: https://orcid.
org/0000-0002-9057-0001; e-mail: pr@iubip.ru

I'puropses Cepreii I'eopruesuu, ui.-kopp. PAO, goxTop
TeX. HayK, mpodeccop, mpodeccop AenapraMeHnTa NHOOPMATUKH,
VIIDABJIEHUS U T€XHOJIOTU, THCTUTYT U(PPOBOTO 00Pa3oBaHMs,
MockoBCcKUi#l TOpoACKON megarorm4yecKuii yHuBepcurer, . Mo-
ckBa, Poccus; ORCID: https://orcid.org/0000-0002-0034-9224;
e-mail: grigorsg@yandex.ru

Hmmkaap Aoxysna, Ph.D., npodeccop Kadeapsl ICUX0I0-
ruu, GaKyJbTeT FYMaHUTAPHBIX U COIMAJBHBIX HAYK, TexHuue-
ckuil yHuBepcureT Bypcel, r. Bypca, Typuusa; ORCID: https://
orcid.org/0000-0001-7178-1826; e-mail: abdullah.isiklar@
btu.edu.tr

Xpamos Bragumup BukropoBuu, KaHJA. TeX. HAYK, JOLEHT,
BeAYINUI HAYUYHBIA COTPYAHUK, Kadeapa «MubopmanmoHubie
TeXHOJIOTUH U IPUKJIATHAS MAaTEMATUKA» , AKaIeMUsA 9KOHOMUKU
u ynpasieHus, I0:kubI yHuBepcuter (MYBull), r. PocroB-Ha-
Hony, Poccusa; ORCID: https://orcid.org/0000-0003- 1848-8174;
e-mail: vxpamov(@inbox.ru

T'puropreBa Mapuna AjekcaHIpPOBHA, KaHJ. IleJ. HayK,
IOIEHT, NOIEHT JelapTaMeHTa MHPOPMATUKU, YIPABICHUI
u TexHoJsioruit, MucTUTYT i poBoro o6pazoBanus, MoCKOBCKUL
TOPOACKOM megarorunyecKuil yHuBepcurer, r. MockBa, Poccus;
ORCID: https://orcid.org/0009-0006-7296-3107; e-mail:
GrigorevaMA@mgpu.ru

IMocmynuana 6 pedaxyuro / Received: 20.12.23.
ITocmynuna nocae peyensupoeanus / Revised: 09.02.24.
INTpunama k newamu / Accepted: 13.02.24.




2024;39(1):74-83 WHOOPMATU3ALINA OBPA3OBAHUS / INFORMATIZATION OF EDUCATION
ISSN 0234-0453 - IHOOPMATW/KA N OBPA3OBAHWE + 2024 - Tom 39 N2 1

DOI: 10.32517/0234-0453-2024-39-1-74-83

MOAEJIb APXUTEKTYPbl PEKOMEHAATEJIbHOIO CEPBUCA
Nno ®OPMUPOBAHUIO UHAVUBUAYAJIbHOW
OBPA30BATEJ/IbHOW TPAEKTOPUU

NMPU CAMOCTOATEJIbHOM U3YYEHUN

MACCOBbIX OTKPbITbIX OHJIAH-KYPCOB
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Annomayus

WVHCTPYMEHTHI aHAIN3a JAHHBIX B 9JIEKTPOHHOM O0YYE€HUU IIINPOKO UCIIOJB3YIOTCA AJIs YIIYUIIEHUsI KaueCTBa MaCCOBBIX OTKPBITHIX
onsaita-KypcoB (MOOK), moBbINIeHUSA YCIIEBAEMOCTU O0YUAIONIUXCA U MOAAEPIKaHUS UX BOBJIEUEHHOCTHU B IIpoliecc ooyuenus. Opua-
KO IPUMEHEHNe 3TUX WHCTPYMEHTOB U CEPBHCOB OTPAHMUYEHO PaMKaMU OIIpeesIeHHOro Kypca. IloMoub 06yuaromiemMmycs BbICTPOUTD
UHIUBUAYAJIHHYIO 00pa30BaTEIbHYIO TPAEKTOPUIO, COOTBETCTBYIOIYIO €r0 00pa30BaATEIbHBIM I[EJISAM U UMEIOIUMCS Y Hero 3SHAHUSIM
¥ HaBBIKaM, CHeJIaTh 9TO B CBOEM COOCTBEHHOM TeMIIe, II0 COGCTBEHHON IporpaMMe U COGCTBEHHOMY rpadUKy U UCI0JIb30BATh IIPU 9TOM
MHOroo6pasue OHJIailH-KyPCOB BCcell 00pasoBaTeIbHON MmIaT(GOpPMbI MOKET PEKOMEHAATEeIbHbBIN CepBUC. DTOT HHCTPYMEHT CTPOUTCS Ha
OCHOBE MaTeMaTUUYEeCKON MOZEJIU C UCIOJIb30BaHeM 0yJjieBa IPOrPaMMUPOBAHUS.

Hcnonbp3yemas MaTeMaTrndyecKas MO/[eJIb IPUMedaTeJIbHa TeM, UTO [I03BOJIAET pa3rpaHNYUTh onpegenenne Habopa MOOK 1o 3agaHHBIM
KPUTEPUSIM U IIOCTPOEHIE PAaCIUCaHUs 13 3TOro Habopa. IIpu sToM onTUMaIbHBIN HA00P KyPCOB Oy AeT HaiileH TOJIbKO IPU YCJIOBUU, UTO
U3 Hero MOYKHO IIOCTPOUTH TAKYIO IIOCIeL0BATEIbHOCTb KYPCOB, YTOOBI 00YUAOIIUIICa HAa KAXKI0M 9Tame 00J1aLal BCeMY 3HAHUSMY U Ha-
BBIKAMU, HEOOXOJUMBIMU [IJI U3YIEHUS 0UE€PEJHOT0 Kypca. OTO IIO3BOJIAET 3HAUNTEIHHO COKPATUTE 00'beM HEOOXOJMBIX BBIUVCJICHUI.

B craThe npuBe/eH CIIUCOK IPEAIIOCHLIOK IJISI CO3LAHUS CEPBUCA, ONMMCAHA BOSMOYKHAS ADXUTEKTYPa MUKPOCEPBICHOTO IIOX0/1a 1 000-
CHOBAH ee BBIOOD, IIPeICTaBJIeH IPUMED UCIIOJIb3yeMOM MaTeMaTUIeCKON MOJeJIN, a TAaK)Ke OLeHKA ITePCIeKTUB UCII0JIL30BAHNS CEPBUCA.

IIpennaraemoe perreHme MOKeT [IPeCTaBIATh IPAKTUUECK I MHTEPEC AJIS OPraHu3aIiiii, BIaJeomuXx mIaTdhopMaMu JIeKTPOHHOTO
00yueHUs, KaK CPeCTBO IOBBIIIEHUS JOJIU O0YUAIONUXCSA, YCIIEIITHO JOCTUTAIOIINX CBONX 00pa30oBaTEJIbHBIX IeJIe.

KntouesnvLe cnosa: sjieKTPOHHOE 00yUeHNe, PEKOMEHJaTeIbHBII CePBUC, MHANBUAYATIbHA 00pa3oBaTeIbHAs TPAEKTOPHU I, MACCOBBIE
OTKPBITHIE OHIaltH-Kypebl, MOOK, nepcoHamn3upoBaHHbIN yueOHBIH IJIaH, 00pa3oBaTeIbHAA AaHAJIUTUKA, OIITUMU3AI[1sd, AaBTOHOMHOCTb,
0yJIeBO IPOrPaMMUPOBAHNE, MUKPOCEPBUCHAA apXUTEKTypAa.

A nsa yumuposanusn:

Andyrun JI. A. Mopenb apXUTEKTYPhI PEKOMEHIAaTeJIFHOTO CepBrca 10 (DOPMUPOBAHUIO MHAUBUIYAIBHON 00pa3oBaTeIbHOU TPAeK -
TOPUH IIPY CAMOCTOATEIbHOM M3YUEeHUU MaCCOBBIX OTKPBITHIX OHJIANH-KYPCcOB. H Hpopmamuka u oopasosarnue. 2024;39(1):74-83. DOI:
10.32517/0234-0453-2024-39-1-74-83.

A MODEL OF RECOMMENDATION SERVICE ARCHITECTURE
FOR THE FORMATION OF AN INDIVIDUAL EDUCATIONAL
TRAJECTORY FOR SELF-PACED MASSIVE OPEN ONLINE
COURSES STUDYING

D. A. Aldunin' X
! Yandex.Taxi Technology LLC, Moscow, Russia
X daldunin@yandex.ru

Abstract

Data analytics tools in e-learning are widely used to improve the quality of massive open online courses (MOOCs), improve learner
performance, and keep learners engaged in the learning process. However, the application of these tools and services is limited to the
scope of a particular course. A recommendation service can help a learner to build an individual educational trajectory corresponding
to their educational goals and existing knowledge and skills, to do it at their own pace, according to their own program and own
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schedule, and to use the variety of online courses of the whole educational platform. This tool is built based on a mathematical model

using boolean programming.

The used mathematical model is remarkable because it allows us to distinguish between the determination of an optimal set of
MOOCs according to the given criteria and the construction of a schedule from this set. In this case, the optimal set of courses will be
found only if it is possible to build such a sequence of courses so that the learner at each stage has all the knowledge and skills necessary
to study the next course. This allows for a significant reduction in the amount of computation required.

The article provides a list of prerequisites for creating the service, describes a possible architecture of the microservice approach
and justifies its choice, presents an example of the used mathematical model, and evaluates the prospects of using the service.

The proposed solution may be of practical interest to organizations that own e-learning platforms, as a means of increasing the
proportion of students who successfully achieve their educational goals.

Keywords: e-learning, recommendation service, individual educational trajectory, massive open online courses, MOOCs,
personalized curriculum, educational analytics, optimization, autonomy, boolean programming, microservice architecture.
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1. BBepgeHune

B HacTodIee BpeMs B 06JIaCTH UHTEJJIEKTYaJIBHOTO
aHaJaW3a JaHHBIX I IePCHEeKTUBHBIX OTPACJIEH DKO-
HOMUKU (HanmpuMep, TaKUX, KaKk UWHGOPMAaIMOHHBIE
TEXHOJIOTUU, SHEPreTuKa, (DUHAHCOBbIE TEXHOJIOTUH,
arpoTeXHOJIOTUU, 3APABOOXPaHEHNE U IP.) IIIUPOKO UC-
MOJIb3YIOTCS MHCTPYMEHThI PEKOMEHJAIUI U METOIbI
IPUHATHUSA PEIIeHUH. ITO KacaeTcs U 3JIEKTPOHHOTO 00y~
YEeHUSA: MOCTABIINKY 00Pa30BaTEIbHBIX YCIYT UCIIOIb3Y-
IOT MHCTPYMEHTBI aHAJIN3a JaHHBIX 1 00pa3soBaTeJIbHYIO
AHAJIUTUKY AJA YIYUYIIeHUus KauecTBa CBOUX YCJAYT,
a TaKsKe JJIs MOBBIIIeH NS YCIIeBaeMOCTH 00y YAFOIIUX CS
U IO IePKAHUS UX BOBJIEUEHHOCTHU B IIPOIECC OOy UCHUS.
Crpaterus nudpoBoi TpanchopMaIu OTPACTN HAYKHT
¥ BBICIIIET0 00pasoBaHus, onyoanKoBanuas MuHucTep-
CTBOM HayKmu U BbIciIero oopasosanusa B 2021 roay,
YTBEPIKIAeT, UTO IPeAUKTUBHASA U IIPEAIINChLIBAIOIA
QHAJIUTUKA «IIO3BOJIUT CTPAHE BBIMTH U3 JOTOHAOIIEH
MO3UIUH B MO3UIIIIO JU/epa, 33al0Iero TpeHabI» L.

ITopaBasitoriee 60JIBIMTMHCTBO CYIIECTBYIOIIUX MOJIE-
JIed U peIleHU OTPaHUUYUBAIOTCA OJHUM KOHKPETHBIM
KypcoM, obecnieunBas B 9TUX PAMKaX aHaJINU3 TaHHBIX
0o0yJaronuxcs, MOAJEePKKY IPU IPUHATUU PEIIeHUH
u (opMUPOBAHKIE COOTBETCTBYIOIIUX PEKOMEHIAIN,
B TO BpeMs KaK 00yJaoIIuics HyKIaeTCA B IOAAEePIKKe
¥ Ipu POPMUPOBAHU Y UHAUBUAYATHHOI 00pa30BaTEb-
"Ho# TpaekTopuu (MUOT) Ha 6Gaze MacCoBBIX OTKPBITHIX
ousnaH-KypcoB (MOOK), a nmenHO B BBIOOpPE KYPCOB
¥ OITpe/IeJIEHU Y TOCIeI0BATEIHHOCTY UX MIPOX 0K TEH U
Ha OCHOBe COOCTBEHHBIX 3HAHWIM, HABBLIKOB U MOTPEO-
HOCTeIi.

Ha cerogaAnTHMT MOMEHT IOCTABITUKY YCJIYT DJIEK-
TPOHHOTO 00y4YeHUA HE YIOBJIETBOPAIOT 3TY IOTPEOHOCTH
00y4JaroIuxcs, IOCKOJIBKY, IOMHMO OTIeJIbHBIX KyPCOB,
IpeajiarailoT TOJbKO (DMKCUPOBAHHBIE HAOOPHI KYyPCOB
(cuenuasindaruy Ha miaatdopme Coursera, Nanodegree
Program na niaardopme Udacity, mporpammer XSeries
Ha miaatdopme EdX u T. 1.). IHTEIeKTyaIbHBIHA IOI-
6op MOT mosxeT IOMOYb PEIIUTDL CPa3y ABe MPOO6IeMbI:
BO-IIEPBLIX, IIOMOYb O0yYaIOIeMyCsl CIAeJIaTh BBIOOP
U3 HECKOJbKUX THICAY KYPCOB KOHKPETHOU miaTdop-

1 Crparerus iudpoBoi TpaHchOpPMAIUY OTPACIN HAYKHU U BbIC-

mero oopasosanus 14 urosnst 2021 roga. https://spa.msu.ru/
wp-content/uploads/12.pdf

MBbI; BO-BTOPBIX, IIOMOYb IIOCTABIITMKAM KOHTEHTA [JIA
9JIEKTPOHHOT0 O0YUeHMs ONPeNeJUTh U PAa3BUBATDH Te
KYPChI, B KOTOPBIX 3aMHTEPECOBAHO OOJILIITUHCTBO 00Y-
YaIINXCsd, a TaKiKe BBIABUTH ITP0O0eJbl U pa3padboTaTh
HOBBIE KYyPCHI B 00JIACTSX, T/le eCTH CIIPOC, HO 0 CUX IIOD
HeT npegIoxkenud [1].

MaremaTtuueckoe momenuposanve MOT saBiasercsa
OYeHb MHOT'000eIIaroIel 00JIaCThIO AJIS MCCAeLOBAHU I
u pa3paboToK, MOCKOJbKY II03BOJISIET TaPaHTUPOBAHHO
W, B OTJINYME OT HEMPOCETEeBOTO MOAX0/Aa, JeTePMUHI-
POBaHHO HAXOQUTH ONITUMAJILHBIE PelIeHusa (ecau OHU
cyiecTByoT). OZHAKO TOJIBKO OJHO 3apy0OeskHOe nucce-
JIOBaHUE II0 dTOI TeMe OBLIO OITyOJIMKOBAHO B aBTOPUTET-
HOM Hay4yHOM KypHasie — «Integrated mathematical
model of competence-based learning-teaching process»
P. Rozewski u O. Zaikin [2]. Ero aBTopsI cocpenoToun-
JINCH Ha WCIOJb30BAHUU TEOPUU OUepeeil NJs omumca-
HUS Tpolecca 00CHYKUBAHUSA OOJIBIIIOr0 KOJIUUYECTBA
CTYJEHTOB OTPAHUYEHHBIM YKCJIOM PEeaJbHBIX IIPEIo-
IaBaTeJyiell M X B3aUMOIeICTBUEM BO BpeMs U3YUEHUA
OHJIAWTH-Kypca.

Taxxe HeoO6X0aAUMO OTMETHUTh cTaThio J. Lin, H. Pu,
Y.Li, J. Lian «Intelligent recommendation system for
course selection in smart education» [3], B xoTopoit
npeaiaraeTcsa aJropUTMUUYECKOe pellleHre TPOoOIeMbl
Tor-N pekoMeHgannii? KypCcoB AJIA 00ydaromerocs. AB-
TOPBI NCIIOJIB3YIOT MOMYJIAPHYIo MeToguKy SLIM (anez.
Sparse Linear Method), sdpdpexTuBHayio Ayisi paboThI
C pa3pesKeHHBIMU MaTPUIIAMU, YaCTO BOSHUKAIOIIUMU
B peKOMeHaTeJbHbIX cucTeMax. OqHaKko 3agaya Tou-N
peKoMeHIanuil akTyajabHa AJd moabopa, HAIIpUMep,
buapMoB, a He yUeOHBIX KYPCOB.

Cpenu oTeyecTBEHHBIX pabOT HaMbOJIee peJIeBaHTHA
pa6ora HU. II. HopenkoBa u H. K. CokomoBa «CunTes
MHINBUAYAJBHBIX MaPIIPYTOB O0y4eHUSI B OHTOJIOTH-
YeCKUX 00yJarIuXx cucremMax» [4], B KOTOpPO TakKe
HUCIIOJb3yeTCsI MaTeMaTnyeckoe mozaeaupoBanue. OHO
BBITIOJIHSIETCS HA YPOBHE OTAEIbHBIX YUEOHBIX MOLYJIEH
(TeM) 1 IPOBEPKU 3HAHUIN 10 HUM, IPYTUMHU CJIOBAMIU,
Ha YPOBHE COAEpPIKaHUs Kypca. VI XOTA 5TOT MOAXO
MO2KeT OBITh 0000IIeH [JIsI II0400Pa KyPCOB Ha 00paso-
BaTeJbHOI 1aTdopme, ero IpOu3BOAUTEILHOCTE Oy aeT

2 3amaua pexomenzganuu Ton-N — 3To 3azadya BBIAEJEHUS

N 00'bEKTOB ¢ HAUBBICIITUMU IIPOTHO3HBIMMY 3HAYEHUAMMU AJIA
KaMXgoro ImoJjib3oBaTeid.
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3HAUNTEJIbHO OTPAaHMUYEHAa, TAK KaK aBTOPBI IpeiJara-
IOT UCIIOJIb30BATh CEMAHTUUECKYIO CeTh B Buae rpad)oB
«1/NJIN» (3ameTuM, YTO IIOUCK OIITUMAJIHLHOTO pellle-
HUA ¢ ucnojab3oBanueM rpada «1/NJIN» moxeT GBITH
BBIYMCJIUTENHHO CIIOKHBIM).

Takum o6pasoM, ITOKa HET HU OJJHOT'O UCCJIEJOBAHUS,
TOCBSAIIEHHOTO CO3JaHNI0 PEKOMEHIaTeJIFHOTO CEPBHICA
nist MOOK, KOoTOpBI B MOJHOM Mepe YYUThIBAJ ObI
CcrIenu(PUUIECKYI0 CTPYKTYPY JaHHBIX B 9TOM ITPeAMETHOMN
00JIacTU U perniajl COOTBETCTBYIOIIVE 3aJaUM B PEIKUME
OHJIAWTH B YCJIOBUAX BBICOKOM HATPy3KU HaA CEPBIUC.

ITess MTaHHOM CTATHH — ONKUCATH BO3MOYKHYIO apXU-
TEKTYDPY PEKOMEHIaTeJIbHOTO CePBUCA AJIA aBTOMaTUYe-
ckoii reuepanuu ontTumaabHoi MOT ¢ ncnosab3oBanueM
MaTeMaTN4YeCKOr0 MOJEJIUPOBAHUS Ha OCHOBE CJIENYIO-
IUX TapaMeTpPOB:

1. 3HaHUSA 1 HaBBIKU, KOTOPBIMU O0YUAIOITHUIACA YiKe

obJiazmaer.

2. 3HaHUA U HABBIKU, KOTOPbhIe 00yUaloIuiics Ke-
JIaeT MOJIYYUTh.

3. HocTynHbIE KYPCHI.

4. 3HaHUA U HaBLIKU, KOTOPbIE ABJIAIOTCA IIPEPEK-
BUSUTAMU JOCTYIHBIX KypCcOB (TpebyrooTcsa mjia
YCIIEIITHOTO U3YyYEeHU ).

5. 3HaHUA ¥ HaBBIKY, KOTOPBIE ABJIAIOTCA IIOCTPEK-
BUBUTAMU JOCTYITHBIX KYPCOB (OYAYT IOJIyUEeHBI
B pe3yJabTaTe U3YyUYeHUs).

6. PyHKIIUA IPEAIIOUYTeHI 00yUaI0Ierocsa B OTHO-
IIIeHU U O0IIell CTOMMOCTH KYyPCOB, OOIIUX 3aTpaT
BpeMeHHU, O0IIeTro KOJIMUEeCTBA KYPCOB U T. 1.

7. JoCTYyIIHOCTb KYPCOB BO BPEMEHMU.

8. KosinuecTBO KypPCOB, KOTOPhIe 00yUaIOIUiicsa
TOTOB U3yYaTh OJHOBPEMEHHO.

Hcnonb3oBaHMe 9TUX MapaMeTPOB ITO3BOJIUT IPU

dopmupoBaruu MOT Kakmoro o0yduaroInerocs:

® OIeHUBATH BpeMs, HEOOXOAUMOE 00yUaIoIeMyC s
[JIsI YCIIEIITHOTO OCBOEHUS Kypca, aHAJU3UPYs
ucTOpUUecKue JaHHbIe 00 00yJaIoInXCs CO CXO-
SKUMU MHINBUAYAIBHBIMHU XapaKTEePUCTUKAMU
1 00pas3oBaTeLHBIM OIIBITOM, UCIOJIB3Y A METOIBI
MaITTHHOTO O0yYeH!sT;

e moA0WpaTh UHAWBULYAJIbHOE PaCIIUCaHUE IJIA
Ka’KJ0T0 00yJaroIerocs;

® OPUEHTUPOBATHCA CPEIU THICAY OHJIANH-KYPCOB
00pas3oBaTeJIbHO ILIaT(POPMBI.

2. MpepnocbinKn pa3paboTkn
peKomeHAaTeNnbHOro cepBuca

2.1. Oco6eHHOCTN MacCOBbIX OTKPbITbIX
OHNAH-KYpPCOB

YT06bI OIEHUTH Pa3Mep 3amaur, KOTOPAsd HOJMKHA
OBITH PeIlleHa PeKOMeHIaTeJIbHBIM CEPBUCOM, IIPeICcTa-
BUM 00'b€M KYPCOB, KOTOPBIE COEPKAT TPHU CAMble KPYII-
HbIe IIaT(OPMEI OHIAHH-06yueHna! k Hauary 2024 roxa:

Y Pickard L., Ma R., Mendez M. C. Massive list of MOOC
platforms around the world in 2024. The Report by Class
Central.10.04.2023. https://www.classcentral.com/report/
mooc-platforms/

1. Coursera? (CIIIA, cymectsyer ¢ 2012 roga) —
6osee 8370 KypcoB.

2. XuetangX?® (KHP, cymectsyer ¢ 2013 roga) —
6osiee 5000 Kypcos.

3. EdX* (CIIIA, cymectsyet ¢ 2012 roza) — 6oJee

4400 KypcoB.
Poccuiickuit iumep mo KOJIMUYECTBY IIOATOTOB-
JeHHBIX By3aMu KypcoB — maaTdopma «OTKpbITOE

obpasoBaHUe»® (cymectByer ¢ 2015 roga) — mpenaaraer
BbIOOD 13 1288 KypcoB.
O6mree koaunuectso MOOK, mpodeccrmoHaIBHO IIPO-
u3BeJeHHBIX Oosiee ueM 950 yHUBEpCUTETAMHU 110 BCEMY
mupy, ¥ 2022 roxy mocrturano 19 400°. IIpu sTtom 3a
2021 rox x uuMm npubaBuaoch 0K0J0 3100 HOBBIX Kyp-
cos (B 2020 rogy — 2800 HOBBEIX Kypcos’). Pucysox 1
MOKAa3bIBAeT TPeH/I.
Ho mo-macTosiieMy CJIOMKHON 3ajaua CO3JaHUSA
pPeKoOMeHAaTeIbHOTO CEPBICA CTAHOBUTCS B CJIyuae ¢ 00-
pasoBaTeJIbHLIM KOHTEHTOM, MPOU3BOAUMBIM CAMUMU
monbzoBaTenamu. Hampumep, miaardopma Udemy?,
KOTOPYIO CO3JaTesiid MO3UIMOHUPYIOT KaK «MapKeT-
mJelic OHJaiiH-00yYeHU A U IPeIoIaBaHusAd» , [IO3BOJISIET
pasMeIrarh I0Jb30BATEJIbCKUN KOHTEHT U IIOTOMY IIPEe[T-
aaraer ceituac 6osiee 213 000 KypcoB («HOBBIE KYPChI
OGABJIAIOTCA HA CANT KarKIbIH MECAIL» ).
3amMeTuM, UTO IIPU BCEM Pa3HOOOpPa3uM IIPENJIo-
sxkeHuiit MOOK umeroT KpaiiHe HUBKUU Koa(hHUIIHEeHT
yaepsxauua KianeHToB (aHe. Customer Retention Rate,
CRR): HOpManbHBIM sgBJIsAeTCcs oTceB 90 % obyuarormx-
cs u 6ogee [5-T].
Cpeiut OCHOBHBIX IPUYNH, IO KOTOPHIM 00y YatOII[A-
ecsd He 3aBepiaoT ooyuenre Ha MOOK, ucciaemosarenn
BeIZEAIOT [8]:
e HECOOTBETCTBUE KOHTEHTA KYPCOB OKUIAHUAM
u 1nesiam obyuarorreroca — 20,6 % ciyuaes;

e HecoOTBeTCcTBHEe ypPOBH:A ciokHOocTu MOOK
3HAHUAM U HaBbIKaM oOyuarorrnerocsa — 23,5 %
cJIy4yaes.

2.2.MepcoHanusayuna obyueHuns

Ha mepsbIii B3TIAL, UCIIOJb30BAHNE PA3TUUYHBIX
TeXHOJIOTU NCKYycCTBeHHOT0 nHTeaeKTa (M) MoKHO
paccMaTpUBaTh JIUIIh KaK OLHY 13 (DOPM 9JIEKTPOHHOI'O
o0yueHUs, IpeJHA3HAYEHHBIX JJIS TOTO, YTOOBI CAEIaTh

2 Coursera. Degrees, Certificates, & Free Online Courses.

https://www.coursera.org/

XuetangX: Online Courses from Top Universities. https://

www.xuetangx.com/

edX Online Learning. https://www.edx.org/

O6pasoBaresnbHas miaardopma «OTKpbITOE 0O0pasoBaHUE».

https://openedu.ru/

6 Shah D.By The Numbers: MOOCs in 2021. A decade has gone
by since MOOCs’ popularization. They’ve now reached 220M
learners. Here are the stats. The Report by Class Central.
01.12.2021. https://www.classcentral.com/report/mooc-
stats-2021/

" Shah D. By The Numbers: MOOCs in 2020. Boosted by the

pandemic, MOOCs crossed 180 million learners in their ninth

year. The Report by Class Central.30.11.2020. https://www.
classcentral.com/report/mooc-stats-2020/

Udemy — courses on demand. https://www.udemy.com/

Tawm xe.
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Fig. 1. The increase of the number of professionally produced MOOCs

ero mpoirie uiu geiesye. Ho 6oJiee riry00OK M TOTEHITHAJ
npuMeHeHuA VU B 9J1eKTPOHHOM O0YUEeHUY 3aKJII0UAET-
cA B IepCOHAIU3aANUU YIeOHOTO KOHTEHTA U ero IIPeJ-
CTaBJIEHUA, YUNUTHIBAIONEN NHAVBUAYAJIbHBIE IIPEIIIO-
YTEHUA U CTUJIb O0yUYeHUA KasKIOoro ob0ydaroIierocs.
B nocsienumMe robl MapKeTOJIOTH MCIOJIb3YIOT TEDMUH
«MacIITadHas mepcoHaausanusi» (aHzi. Personalization
at Scale), KoTopslii mpeAIToaraeT NHANBULYAIBHYIO
HaCTPOMKY BCeX CIIOCO00B B3aMMOAEHCTBUA C KJIMEH-
TaMM C IIOMOIIBIO «aHaJM3a 0OJBIINX 00BEMOB JaH-
HBIX 00 OTHEJIbHBIX II0JIb30BATENAX AJIA 00ecreueHusa
MaKCUMAaJbHO aKTYaJbHOTO O0CIYKUBAHUSA KJINEHTOB,
C YUEeTOM X KOHKDPETHBIX HOTpebHOCTel, ITOBeJeHU
U IpeAniouTeHuii» 2. B HaleM caydae 5To 03HAUAET, UTO
obyuaroIuecsa, KOTOpble UMEeIOT OIIpeieIeHHbBIN ITpobet
B BHAHUAX U HABBIKAX, IMOJYYAIOT I[eJieBble PEKOMEeH-
Ialli¥ 110 3aIIOJTHEHUIO STUX IIPOOEJIOB B IEPCOHAINSI-
poBanHOM (popmaTe. BOmIOTHTH IeiiCTBUTEIBHO IEp-
COHAJIN3NPOBAHHOE O0yJYeHUE B PeaJIbHOCTH II03BOJIUT
TOJBKO COBIIIONe e CIeAYIOIUX YeaoBmit’:

e ucnoav3oeanue HH emecmo 3apanee onpe-
deneHHbLX OOpa3oeamenvbHbLX mpaeKkmo-
pPull Kax Ipu BeIOOpe KYPCOB, TaK U B IIpOIiecce
oO0yuenus. B aToM cayuae o0ydaruiics mOJay-
YyaeT OOJBINIUN KOHTPOJH HAJ HAIPaBJIeHUEM
U comepsKaHueM o0yueHMUsi, a IIOCTABIMUK oOpa-
30BaTeJbHOTO KOHTEHTA MOJKET JIyUIlle MMOHATh
peasbHBIE MOTPEOHOCTU OOYUAIOIIUXCA U HA UX
OCHOBE OTBICKATh HEJOCTATKU B IIPeAIaraeMbIX
UM KypcaX, UX COCTaBe U COTEPIKaHUU;

Craructuka He BriIouaeT Kuraii. Ucrounuk: The Report by
Class Central. 01.12.2021. https://www.classcentral.com/
report/wp-content/uploads/2021/11/2021-graph.png
Bohan D.-M. A Marketer’s guide to personalization at scale.
Bloomreach.03.02.2023. https://www.bloomreach.com/en/
blog/2023/a-marketers-guide-to-personalization-at-scale

3 E-Learning Trends 2019. Docebo; 2018. 44 p.

e ucnonv3oeanue HH 0na c6opa dannvix, 0ns
onpedenenus npepeKeu3uInos U nocmpeKeu-
3Uumoeé KYypcoe, a makKice OyeHKU UCXOOHbLX
3HAHUL U HA6bLKO6 00Y1LaouLezoca C ebio
(GopMUPOBAHUA IOCTOAHHO OOHOBJIAOIENHCA
noT.

2.3. ABTOHOMHOCTb 11 aBTOANAAKTUYHOCTD
obyyarowwmxcs

Ceiiuac y o6y4JamIuxXxcs eCTh MIUPOKUNA BHIOOD
oHJIaMH-KypcoB. OmHAKO XOTs mpobJeMa JOCTYIIHOCTH
OHJIAMH-00yUYeHUA 13 JII000M TOUKYU MUPA TPAKTUUECKU
pelieHa, o6yJaoIuMcsa He00X0AUMO TOA0UPATEH KYPCHI
TaKuUM 00pa3oM, UTOOBI OBJIaZleBATh MMEHHO TeMU 3Ha-
HUSMHU ¥ HaBBIKAMH, KOTOPbIe UM HYKHBI, 1 UMEHHO
TOT/A, KOT[a UM 9TO HYKHO.

ABTOHOMHOCTBL O0yUAIOIEerocsa KaK «CIIOCOOHOCTH
OBITh CAMOMOTHUBUPOBAHHBIM ¥ OTBETCTBEHHBIM 34 CBOE
obyueHre»* oueHD BaskHA IpU BEIOOPE 00pa30BaTeILHOI
TpaexkTopuu. OHa JaeT eMy He TOJIBKO «BO3MOYKHOCTh
OpUHUMATL COOCTBEHHBIE PeIlleHus U ¢cBOOOIy pas-
pabaThIBaTh COGCTBEHHBIE CTPATETHN OOYUEeHUA»°, HO
U CYI[eCTBEHHbIE IPEUMYIIECTBA, B TOM UKCJIE:

e IIOBBIIIAET 3AMHTEPECOBAHHOCTHL B IIOJNYyUYEHUU
3HAHWU, KOTOpPas He BCerga JOCTUTAETCS IPHU
cJeIOBaHUM 3apaHee OIpeJesieHHBIM 00pa3oBa-
TeJIbHBIM TPAEKTOPUAM;

e pa3BUBaeT HeCTaHJaPTHOE MBLINIJIEeHUE, CII0CO0-
CTBYIOII[ee MHHOBAITUAM U OTKPBITUSIM.

Taxkoit 00yuammIuiicss YacTo CTAHOBUTCS IIeIaroroM
I caMoTro cebs, BhICTpaMBaeT HAIIpaBJIEHUE CBOETo
o0yuyeHUsA caM. OTO CBOMCTBO MOYKHO OIIPEAEJIUTh KaK
aBTOAUAAKTUYHOCTD, KOTOPYIO T€M IPOIlle pa3BUBATh,

4 Davey K. What is learner autonomy? Docebo. 01.09.2023.
https://www.docebo.com/glossary/learner-autonomy/
Tawm xe.
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yeM 00JIbIIe UCII0JIb3YIOTCA COBPEMEHHBIE TeXHOJIOTU N
o0yueHns. BOIBIIMHCTBO 00yUaIOIUXCS ITOKOJIeHUA Y
(nm cetiuac 25—40 jseT) u nokoJgeHud Z (UM ceiiuac
10-25 yieT) TOTOBBI MCIIOJIL30BATH B 00yUeHUU ITU(DPOBLIE
TEeXHOJOrnu 0e3 3HAYUTEJbHBIX ycuiuii. Kpome Toro,
OHU cII0COOHBI hopMupoBaTsh coocTBeHHBIe TOT, oTcte-
JKMBaTh CBOU ITPOTPECC B IIpoIlecce O0yUeHU A, a TaKKe
Oo1leHuBaTh 5P PeKTUBHOCTH dTOT0 IIPOIlecca, UCII0JIb3Y
cuctemMy yipasiieHusa ooyuenuem (anen. Learning Ma-
nagement System, LMS), eciz oHa IIpeIoCTaBIsIET TAKTE
Bo3MoOsKkHOCTU. Biarogapsa uccienosanuio M. Knowles
«The adult learner: A neglected species» [9] mb1 Takke
TOHUMAaeM, UYTO B3POCJble o0yuaoluecsd (mokoaeHue Y
U cTapIlie) 3aMHTEPECOBAHbI B TOM, YTOOBI Y4aCTBOBATDH
B IJIAHUPOBAHUU COOCTBEHHOTO OOYUEHUA U OIleHKE ero
KadecTsa.

WN3-3a npuHIUNINaIbHON aBTOHOMHOCTHU U aBTO-
OIUAaKTUUYHOCTH O0yUAIOIerocs, KOTOPYIO YCUIUBaET
OHJIAHWH-00yUeHNe, MOCTaBI[UKAM 00pa30BaTEJIbHOTO
KOHTEHTA CJIOMKHO C[eJIaTh CBOM MaTepuras akTyaJbHbIM
IJIs MIAPOKOM ayauTopuu. IlosToMy He TOJIBKO o0yua-
IOIUMCSA, HO U OHJIaWH-TIaTopmMaM OyaeT ropasmo
npolre, ecjJu UX IT0JIb30BATEJU CaAMU CMOTYT HaWTH
peJIeBaHTHBINI KOHTEHT.

Hcnoas30BaHNEe PEKOMEH/IATEIHHOTO CEPBHUCA IS
noctpoerus MOT cosmaeT ruGKyro CTPYKTYPY OOydeHU T :
obyuarwuecs noLYLarom 603MOHCHOCMb YULUMb-
cs 6 ce6oem cob6cmeeHHOM memne, o cCO6cmaeeHHolU
npozpamme u cO6CcmMeeHHOMY 2PaAPUKY.

3. ApxuTeKTypa peKomeHAaTenbHOro cepBuca

3.1. BxogHble 1 BbIXOAHbIE NapaMeTpbl

V3BecTHBINI aMepUKaHCKUH mexzaror MaJKoJIbM
Hoy13, 0CHOBOIIOJIOMKHUK aHAPAroruku (HayKu ob o0y-
YeHUU B3POCJILIX ), OIPEIe NI KJIIoUeBble 0COOEHHOCTU
00yUYeHUA BBPOCJIBIX, CPeIU KOTOPBIX BbLAeau [9]:

® HE3aBUCHUMYIO CAMOOIIEHKY O0yUaIOIUXC;

® OIIBIT OOYYAIONUXCSA, KOTOPBINI CTAHOBUTCA pe-
CypCOM OOyUEeHMsT;

® MOTUBAIIUIO K 00YUYEHUI0, KOTOPAas II0 Mepe B3poc-
JIeHUS M3 BHEITHE! CTAaHOBUTCA BHYTPEHHeEI,
u ap.

Crenys MpUHIIAIIAM aHAPArOTUKU U IPUHUMAS BO
BHuUMaHUe ocobeHnoctu MOOK, onmucauubie BBIIIE,
omnpenesidM CJEIYIOINe UCXOTHbIe MapaMeTPhl PeKo-
MEH/IATEJIHbHOT0 CepBUCcA:

* KypculLu ux xapakmepucmurxu (3HaHU 1 Ha-
BBIKU, HEOOXOAUMBIE [Jd 3aBEepPIIeHUA Kypca
¥ IOJIyYaeMble B Pe3yJIbTaTe U3YyUYEeHUA; IPYTUMU
CJIOBaMU, IIPEPEKBUBUTHI ¥ IOCTPEKBUBUTHI KyP-
ca);

o umerowueca 3HAHUA U HABBLKU 00ywatou,e-
zoca;

® 3HAHUA U HABBLKU, KOTODbIE 00ywarowuiica
Jscenaem npuobpecmu 60 6pems OO0YyieHun;

* yeneéasn GYHKYuUs, BEIPAKAIONIAA IPEAIIOUTE-
HUA obyuamInerocss (OTHOCUTEJIbHAS Ba’KHOCTH
CTOMMOCTHU, BpeMeHU O0yueHus, KOJMUUeCTBa
KYPCOB U T. II.);

e JdocmynHocmbsv KYpcoe6 60 6pemMeHU;
® KOAUYeCcme0 KYypcoa, KOTopble 00yJaoIuicsa
TOTOB M3y4YaTh OJHOBPEMEHHO.

PesynbpraTom pabGoThI cepBuCa JOJIYKHO CTAaTh pac-
nucaHuve, cOPMUPOBAHHOE HA OCHOBE OIMTUMAJIHLHOTO
Habopa KyPCOB, UX MMOCJIEI0BATEIbHOCTH U JOCTYITHOCTHI
BO BpeEMEHMU.

3.2. KnioueBble KOMMOHEHTbI CepBMCa

s BRITIOJTHEHUS YKa3aHHOM 3aJjauyu peKoMeHa-
TeJIbHBIA CEPBUC AOJIKEH BKJIIOYATH B ce0A CaeAyIoIne
KOMIIOHEHTBI:

e arperaTtop KypcoB;

MOJYyJIb IePCOHAIM3AIINN;

MOJYJIb II0A00Pa KYPCOB;

MOJIYJIb COCTABJIEHUSA PACTIVICAHUS;
MOJyJIb BUBYAJIU3AIU.

3.2.1. ArperaTtop KypcoB

IIpe:xme Bcero gosxHa ObITh cOOpaHa nHGpoOpPMAaIIUA
o Kypcax. Kak ykasbIBajioch paHee, KJIIOUeBOU UHGOP-
MaIuei o Kypce, KpoMe Ha3BaHUA, ABJIAIOTCA €T0 IIpe-
PEKBUBUTHI, TIOCTPEKBUBUTHI, IIPOJAOJKUTEILHOCTD,
IeHa ¥ IePUOABI JOCTYITHOCTH.

OcHOBHOII Tp0o6JIeMOi 31eCh ABJIAETCA cO0p HHPOP-
Maluy O 3HAHUAX U HABBIKAX, CBA3AHHBIX C KypCaMMu.
BoapmInHCTBO ONTMCAHMI KYPCOB Ha IMOMYJISAPHBIX I1JIAT-
dopMax cofeprKaT CTPYKTYPUPOBAHHYIO UH(POPMAIHIO
0 IIOCTPEKBUBUTAX, HO HE coZlepsKaT nHGOPMAIIUH O IIpe-
peKkBu3uUTaxXx. B OOJBIINHCTBE CJIyUYaeB IMOCTABIIUKU
KOHTEHTAa He IPEIOCTABIAIOT HUKAKUX TPeOOBaHUH NI
OIIMCHIBAIOT UX B HECKOJIbLKUX (hpasax HA €CTECTBEHHOM
aspike. TakuM o6pasoM, MOOYnb azpezupo6aHun
donxcen ucnonv3oéamsv memoodvl. UHMenLeKmy-
anvbHO020 aHanU3a mexcma 0na onpedenenHusn
mpeb6osanuil kK o0ywarowumca.

Eirte onua npobisiema — co3danue «cnoeapa» 3Ha-
HUU U HA6BLKOE. ITO O3HAYAET, UTO ECJIU OJHO U TO Ke
3HaHWe WJIM HaBBIK HA Pa3HBIX Kypcax HasbIBaeTCs
IIo-pasHoOMy, azpezamop 0oniicern udenmugpuyupo-
6amv ez20 Kax 00HO U MO e 3HaAHUe ULU HABbLK.

3amauya M3BJEUYEHUS KJIIOUEBBIX CYIIHOCTEN m3
HECTPYKTYPUPOBAHHOTO TeKCTa n3BecTHA Kak Named-
Entity Recognition (NER, anen. — pacmnosHaBaHue
NMEeHOBaHHBIX 00beKTOB). NER-Moge I MO3BOIAIOT
OIIPEJIEJINTh CBABAHHBIE C KypCaMU 3HAHUA U HABBIKU
¥ UX OTHOIIIEHUE K KYPCY: ABJIAIOTCSA JIXL OHU IPEPEKBU-
3UTAaMU UJIU ITocTpeKBuduTamu. O0befNHEHNE CXOMKUX
CYIITHOCTEH B OAHY (HAIIPUMeED, HAaBBIKU «OPTraHU3AI[UA
BPEMEHU» U «TaiM-MeHeIKMEHT» IIPeACTABJIAIOT CO00M
OIHO U TO JK€e) — TaKJKe U3BecTHasd 3a/a4ua, Ha3bIBaeMas
Entity Linking (EL, axes. — cBsI3bIBAHWE UMEHOBAHHBIX
CYIITHOCTEI).

3.2.2. Mogynb nepcoHanunsauumn

IATOT MOAYJIb NMpeaAHa3HaAUeH AJA cOopa TJaHHBIX
00 UMeIUXCs 3HAHUAX U HaBBIKaxX o0yuaroIerocs,
0 TeX 3HAHUIX M HABBIKAX, KOTOPbIE OH XOUeT IPHo0-
pecTu B Ipoiiecce O0yUeHU s, a TaKKe AJIA OIIPeIeIeHI
IeJIeBOM (DYHKIINU, BRIPaAKAIOIe IPeAIIOUTeHIs 00y-
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yaromierocsa. BosMoskHbIe MOJeIu o0ydaloIerocsa Ha
06ase KOMIeTEHIIUH IIPeNIOKeHbl B cTaThe «Applica-
tion of the adaptive content concept for an e-learning
resource» [10].

3adavwa onpedenenus HA1aALbHO2Z0 Habopa
3HAHUL U HA6bLKOE6 00y warou,ezocs moxcem 6oLmo
peuwena cnedyrowumu cnocobamu:

e oIpoc;

® TeCTUPOBaHUE;

e aHaJIW3 JAHHBIX O IPEABIAYIIIeM OIbITE OO0y UEeHU
(upuioskeHUe K JUILIOMY, CePTUDUKATHI 00 OKOH-
YaHUU KYPCOB U T. 1I.).

IJenesas pynryus ob6y1arou,ezo0csa 6bLPAHCA-
em ezo npednoumenua (HauMeHbIIAsA CyMMapHasa
CTOMMOCTDH, HAMMEHbIIAA CyMMapHasa IPOJOJIXKUTEIb-
HOCTB, HAMeHbIITee KOJIMUYeCTBO KYPCOB U T. 1.). Takike
603MOMNCHO UCNONLBb3064AMb NUHEUHYIO KOMOU-
Hayuio amux Kpumepueé ¢ Koappuyuenmamu,
6BLPANHCAIOULUMU OMHOCUMENbHYI0 6ANHCHOCMDY
Kaxn 0020 u3 HUX, HECMOTPS HA TO, UTO OHU MMEIOT
pasHbIe pasMepHOcTH. CIIOCOOBI HAXOKAEHUA dTUX
KO09(D(DUIMEHTOB OIUCAHBI B CTAThAX O MHOTOKPUTEPU-
aJIbHOM ONTUMUBAINHU: CM., Hanpumep, [11, 12].

Kpome Toro, BakHO OIIpefeINTb KOJHUUIECTBO KYP-
COB, KOTOpbIe OOyUaroIuiica TOTOB U3y4YaTh OJHOBpE-
MEHHO, WJIU KOJIMUEeCTBO YacOB B HEJEJI0, KOTOpPbIe OH
MOJKeT IOTPATUTDb Ha 00yUeHue.

3.2.3. Mogynb nog6opa KypcoB

Mopayis pelriaet 3agauy (hopMuPOBaHU HA0OPa KypP-
COB, HEOOXOIMMBIX IJIsI [IOJIYUEHUA 2KeJlaeMbIX 3HAHUN
¥ HaBBLIKOB OIITUMAJIbHBIM COTJIACHO IIeJIEBO PYHKIINHU
00yUJaroIIerocs Crocobom.

Mopgens, mpefcTaBaAioIias 9Ty 3ajaduy KakK 3a-
mauy IejounciieHHoro (0yjgeBa) IporpaMMUPOBAHUS,
mpeaJiosKeHa B craTbe « MaTeMaTuyeckass MOAeb IJIA
HOCTPOEHUS ONTUMAJbHON MHIUBUAYAJbHOU 00pa3o-
BaTeJBHON TPAaeKTOPUHU 00yUAIONIEeTOCS IIPU U3yUYeHUH
MAacCCOBBIX OTKPBITBIX OHJIAH-KypcoB» [13]. Vcrionbsya
BXOIAIIME IIapaMeTpPhl, IepeuncjaenHbie B 3.1, u 1ee-
Bble PYHKIUU, IIepeUurcaeHHbIe B 3.2.2, MOJeJIb Ipe-
JlaraeT ONTUMAJIbHBIN Ha00P KYyPCOB, HEOOXOAUMBIX JIs
OJIyUeHUA 3HAHUN U HaBBIKOB, 0003HAUEHHBIX 00yUa-
IOIIMCS KaK JKejlaeMble C YUeTOM ero IpeAIllouYTeHn .
¥ npenyioskeHHO MOJeJIN eCTh BAsKHOe ITPeMYIIeCTBO:
B CUJIY OTPaHUUYEHU N, HAKJIaAbIBAEMbIX HA JOIIyCTUMbIE
pellieHus1, OHA TapaHTUPYeT, YTO eCJU ONTUMAJILHOE pe-
meHue ObLJIO HAI€HO, TO BOSMOYKHO IIOCTPOUTDH TaAKYIO
IOCJIeN0BATEJIbHOCTh KYPCOB, UTO HA KaKIOM ee Iare
oOyuaroruiicsa 0ymer 06JiafaTh BCEMU HEOOXOAUMbIMU
SHAHUAMU ¥ HABBIKAMU IJIS N3YUYEHUSI OUePeSHOT0 Kyp-
ca. IIpu aToM HaliTH TaKyIO IIOCJIEI0BATEIbHOCTD BECh-
Ma IIPOCTO: AJOCTATOUYHO BBIMIOJHUTH TOIOJIOTUYECKYIO
COPTUPOBKY rpada KypcoB uM3 ONTHUMAaJIbHOTO Habopa
¥ CBSA3aHHBIX C HUMU 3HAHUMN U HABBIKOB. AJITOPUTM
TIOMCKA BCEX TOIOJormuecKux copTupoBok rpada G(V,E)
umeer ciaokHOCcTb O(V + E).

B roii ke crarbe [13] chopmysiupoBaHa 3amaua
IeJIOUNCJIEHHOTO IIPOrPpaMMUPOBAHUSA C JUHENHBIMU
OTPAaHUUYEHUSIMU, B KOTOPHIX BCE I[EJIOUYUCIEHHBIE

mepeMeHHbIe — OyJieBbl. Takue 3amayu XOPOIIIO pelia-
I0OTCS CTAaHAZAPTHBIMU IMaKeTaMHU IJA PeIleHUus 3amadu
ontumusanuu: Hanpumep, CPLEX, Gurobi, CBC u ap.
CpaBHeHUe Pa3JINYHbIX IAKETOB IIPeICTaBJIECHO B paboTe
H. D. Mittelmann «Latest progress in optimization
software» [14].

Anpo6anusa mporpaMMHOI0 KOMILJI€KCa, peaju-
3YIOIIEro MPeIJ0KeHHYI0 MO/JeJb, C NCII0Jb30BaHUEM
nakera Gurobi Kak Jiy4Irero Ha MOMEHT BbIUHCJIATEIb-
HOT'O SKCIePUMeHTa corjiacHO OeHuMapky [14] Oblaa
NMpou3BeaeHA HA IBYX Ha0opax TaHHBIX:

1. 5000 xypcoB u 1000 HauMeHOBaHMIT SHAHUH U Ha-
BBIKOB — MO/JIeJIbHBIE IPUMEPHI naam@opmbl
Coursera c npogeccuoHaibHO N0020MOE1eH-
nHotmu MOOKR ;

2. 155000 xypcos u 1000 HanMeHOBaHNIT 3HAHUI
¥ HaBBIKOB — MOJIeJIbHBIN IPIMED nAam@op mbl
Udemy c nonv3oeamenbckum KOHMEHMOM.

IJ1s mpoBeIeHUA BBIYNCIUTEILHOTO dKCIIEPUMEHTA
HMCII0JIB30BaJIACh (hu3UYecKasd MAIINHA CO CJIeTyFOIIUMU
XapaKTepHuCTUKAMM:

e Intel Corei7-9750H CPU 2.60 GHz;

o 6 dusuuecKux anep, 12 JoruuecKux IpoIiieccopos,

COOTBETCTBEHHO 10 12 ITI0TOKOB OJHOBPEMEHHO;

e 16 GBRAM.

JJ1a Ka)K0T0 9KCIIePUMEeHTa TeHePUPOBAJICA HOBBIT
Ha00p KYPCOB U CBA3aHHBIX C HUMU 3HAHUI ¥ HABBIKOB,
UMeIONNi 3aaHHbIll pasMep. JKCIePUMEeHThI UMeJIn
CJIETYIONIUH CIleHAPUIi:

1. I3 mocTymHBIX 3HAHWII WM HABBIKOB CJYYalTHBIM
o0pasoM reHepupoBajics HabOp MCXOTHBIX U Iie-
JIeBBIX 3HAHUII M HABBIKOB 00yYaloIerocs.

2. 3agaBaJiach PYHKIIUS IIPEAIOUYTEeHII 00yUatoIIe-
rocs. B 1e1s1X BOCIIPOM3BOAUMOCTH PE3YIbTATOB
BCeT/Ia NCII0JIb30BaIach GYHKIUA MUHUMU3AI[UY
CyMMAapHO¥ CTOMMOCTH Habopa KypCoB.
ITpousBoauiochk 3afaHHOE KOJIUYECTBO 3aMEPOB
MIPOU3BOAUTEIHLHOCTH: HAa MalllMHe 3amyCcKaJcs
TaliMep, 3aTeM 3alycKaJcsdA IIOUCK PeleHusd,
Korza pelreHue ObIJI0 HaliIeHo, TaliMep oCcTaHaB-
JIUBaJICA.

3amepuvL npou3godumenbHOCIMU NPO2PAMM-
HO20 KOMNAeKca Ha MOOelbHOM npumepe niam-
dopmel Coursera c npogpeccuoHanibHo nodzomos-
nennvtmu MOORK nokaszanu:

e cpelHee BpeMs MOMCKaA ONTHUMAJBbHOTO pelie-

Husa — 0,55 cexyHIbI;

e cpelHee KOJMYECTBO KYpPCOB B perteHun — 29,45,

3amepvL npou3zeodumenbHOCMU NPOZPAMMHO-
20 Komnaexca Ha ModenbHOM npumepe naiamegop-
mor Udemy c nonv3oeamenvckum KOHmMeHmom
nokasanu:

e cpelHee BpeMs MOUCKA ONTHUMAJbHOTO pelie-

HUA — 57,64 ceKyHAbI;

e cpenHee KOJIMYECTBO KYPCOB B perteHun — 22,87.

Takum o6pasoM, BBIYUCIUTEIbHBIM JKCIIEPUMEH-
TOM HOATBEP:KIeHAa BO3MOKHOCTHh PEIIeHUd 3aTadu
(ropMHUpPOBAHUA ONITUMAJILHOTO HA00PA KYPCOB I 00y-
varomrerocda npu usyueauu MOOK 3a kopoTkoe Bpems
B pesKuMe OHJIAH.

w
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3.2.4. Mogynb cocTaBneHNA pacnucaHus

ITociie onpenenennsa onTuMaIbLHOTO HAOOPA KYPCOB
IOJIKHA OBITH pellleHa 3aadya (DOPMUPOBAHUS OUTU-
MaJILHOTO pacIucaHusd U3 KypcoB, Bxoaamux B MOT,
C Yy4eTOM BO3MOJYKHOCTY OJTHOBPEMEHHOTO U3YUeHUs
3aaHHOTO KOJIMYECTBA KYPCOB, a TaKiKe IMepUuog0B
BpeMeHU, B KOTOPbIe JOCTYIIHBI BHIOPAHHBIE KYPCHI.
AJropuTM™M OJIXKEH TaKKe YUYUTHIBATH IIPEPEKBUSUTHI
¥ IIOCTPEKBUBUTHI KYPCOB.

ITa 3a7ava CJOKHA [AJIA BBIUYMCIEHUA, YTO KOM-
HEeHCUPYETCA OTHOCUTEJIHHO HEOOJIBIIIUM KOJIUIECTBOM
KypcoB BMOT. XoTs 3agayua MOCTPOEHUA OIITUMAJIBHOT'O
pacnucasus Kypcos spasgerca NP-nomxmoit! (anezn. Non-
deterministic Polynomial — memeTepMuHUpPOBaHHBIE
¢ IOJIMHOMUAJIBHBIM BpeMeHneM) [15], Bpems cocrasie-
HUA PACTUCAHUA JaKe U3 HECKOJIbKUX JeCATKOB KyPCOB
OyIeT CyIleCTBEHHO MEeHbIIle IepPuoia, Heo0X0quMOro
A OTBICKAHUSA ONTUMAaJLHOTO Habopa M3 THICAY WUJIN
maske coTeH ThicaYu mocTynHbIXx MOOK. IlpuBoguts
3/1eCh Pe3yabTAaThI 3aMEPOB Hellejiecoo0pasHo, TaK KaK
MeTpUKa CpeJHer0 BpeMeHHU M0 PacIIpeiesIeHUI0 00JIbIIie
IOXO0’Ka Ha IITyM, IIOCKOJbKY B 3HAUUTEJIBHOU Mepe 3a-
BHUCUT OT KOHKPETHBIX JaHHBIX, HA KOTOPHIX PeIlllaeTcsa
3asaua.

3.2.5. Moaynb Busyanusayumn

ITocnenuasa, HO He MeHee Ba)kHadA 3ajjaya — IPO-
IEMOHCTPHUPOBATH O0yUYamIeMycsad PeKOMEeH AU
B IMMOHATHOU M yHoOHOII (popMe MHTEePaKTUBHOI ma-
Hesiu. IIpencraBieHre pacIucaHUA NOJIMKHO JeMOH-
CTPUPOBATH IIPOIECC TPUOOPETEHUA HOBBIX 3HAHUMN
u HaBbIKOB u 3aBucumocTb MOT or mpeasmoureHuit
o0yuarIerocs.

Taksxe UMeeT CMBICJI ITIOKA3aTh 00yYaoIeMycs, KaK
mokeT meHATheA MMOT B ciryuae nusMeHeHUA IpeAIoUuTe-
HUY nau Habopa KejlaeMbIX 3HAHUY U HABBIKOB. TakuM
0o0pasomM, 00yUaIOIUICA MOYKET CPABHUATEL PA3JINYHBIE
HNOT u coenath 0CO3HAHHBINA BBEIOOD.

4. Cxema npegnaraemoro pelueHus

BrI60p MEKDPOCEPBUCHOTO MOAXONAZ IJIA apXUTeK-
TYypPBI PEKOMEHIATEeILHOIO CEPBHUCA CBSI3aH CO CIeNy-
IOIIUMU OCOOEHHOCTAMU PaboThl TAKOTO CepBHCca Ha
miIaT@opMax 3JIeKTPOHHOTO 00Pa30BaAHIA:

e (OJIBIIIOE KOJIMYECTBO II0JIb30BATEJIEH;

e BLICOKAS HATPYsKEeHHOCTH (MHOKECTBO oOparie-

HUH Ha OZHOTO IoJib3oBaTesist) [16];
e 0OJBIIIOE KOJUUYECTBO 3aIIPOCOB KPYIJIOCYTOUHO
(ucmonb3oBauue mogenu «Follow the Sun» (area.

NP-nonubIle 3a5aun 06pa3yOT MOAMHOKECTBO «CAMBIX CJIOMK-
HBIX » 3a7a4 B Kjacce NP, T. e. BO MHOYKeCTBe 3a1au, perieHune
KOTOPBIX BO3MOJKHO IIPOBEPUTH 38 BPEM I, He IPEBOCXOJSIIee
3HAUYEHUS HEKOTOPOTO MHOT'OUJIEHA OT Pa3Mepa BXOAHBIX JaH-
HBIX.

MukpocepBrucHasa apxuTekrypa (arezz. Micro Service Archi-
tecture, MSA) — oauH U3 TOAXOAO0B MIPOEKTUPOBAHUA, IIPU
KOTOPOM IIPUJIO}KEHUE CTPOUTCA KaK HaO0Op HeGOJIbIIUX
CEPBHUCOB, HE3AaBMCUMBIX, NJEIEHTPAJIN30BaAaHHbLIX 1 B3aUMO-
JIeACTBYIOIIUX APYT C APYTOM IIO CETH.

crenyii 3a conumem)?® 13-3a HAMIUYKS IOIbL30BATE-
JIe#l BO BceX 4acoBBIX mogcax [17]);

e MUKOBAs HATrPYsKEHHOCTDH PA3JUUYHBIX BUIOB
(mpomosKuTeIbHAS (Ce30HHAA) U KPATKOCPOYHA ST
(HampuMep, OIPY OTKPBITUY PETUCTPAIIUY Ha 110~
nyaAapHbIi Kype)) [16].

Mogens MUKDPOCEPBUCHON apXUTEKTYPHI AJIA IIPO-
TPAaMMHOM CUCTEMBI, PeATU3YIOIell pEKOMeHIaTeIbHBIN
cepsuc 1o nmoctpoenuio MOT, nmpencrasiena Ha PUCYHKeE 2.

K mepeuuncieHHLIM paHee MOAYJIAM H00aBJIsIeTCS
opKecTpaTop?, OTBeUAIOIHIL 34 ITOCIEe0BATEILHOE BBI-
MHOJIHEHNE 9TAIOB 00paboTKM 3ampoca II0JIb30BaTeIs
U yuopaBJieHue HarPy3KOMU.

B03MOXHOCTH €CO3aBaTh AJIA KaKIOTO MUKDPO-
cepBuCca M30JUPOBAHHBIE MHCTAHCH (He3aBUCUMBIE
SKB3EMILJIAPHI) IT03BOJIAET d(PPEKTHBHO MacIITa6UPOBATH
IIPOTPAMMHYIO CUCTEMY IIPU POCTE HATPY3KMU: BJIageJer]
naaT@OpPMbI OIMJiaunBaeT paboTy AOMOJHUTEIbHBIX
PecypcoB TOJHLKO B MOMEHTBI POCTA HATPY3KHU U TOJIBKO
JIJIsI TeX MOJYJieil, KOTOPbIe UCIBITHIBAIOT ITOBBIIIIEHHY O
Harpysky. MUKpPOCEPBUCHBIH ITOX O, IT03BOJIAET TNOKO
YIPaBJIATH BBIAEJIEHUEM PECYPCOB, UTO OBLIIO OBI HEBO3-
MOJKHO [IJIs1 MOHOJIUTHOTO IIPUJIOYKEHU A, KOTOPOE IIPU-
ILJI0Ch ObI MacIITabupPoBaTh IeauKom [17].

5. MepcneKTnBbI NPpUMeHEeHNA
peKkomeHAaTeNbHOro cepBuca

5.1. KoHKypeHTHble npeumyLiecTBa AnA nnarpopm
3NeKTPOHHOro o6yyeHuns

IIpencraBieHHas MOgeJIb PEKOMEHIATEIbHOTO
cepBUCa MO3BOJIUT IIaTGopMaM, IPeJOCTABIAIOIINM
noctyn kK MOOK, ucmosib30BaTh KJIMEHTOOPUEHTUPO-
BaHHBIN MOAXO0J B CBOMX OM3HEC-IPOIeccax, IepeBoasd
CBOI1 Ou3Hec Ha IIar Brepes (COrJIacHO sTalaM PasBUTUS
oprauusanuu — Modeling Maturity Levels® (anz.1. ypos-
HU 3PEJIOCTHU YIPABJIEHUs)). TO JejiaeT IIPeaI0KeHHOoe
pelenyre aKTyaJIbHBIM B KOHTEKCTE CTa0MJILHOTO MHOTO-
JIETHETO POCTA PBIHKA 9JEKTPOHHOTO OOYUYeHU, TaK
KaK 3PeJIOCTDb IPEeIOCTABJIAEMBIX YCJIYT MOXKET CTATh
PeIIaroInM KOHKYPEHTHBIM IIPEUMYII[ECTBOM.

IIpospauHOCTh IIpOIlecca MOJYUEHUA JKeJaeMbIX
3HAHUI ¥ HABBIKOB BasKHA U [IJIS CAMOT0 00y Ia0IIeTrocsa
KakK JefCTBYIONIEro Uiau OyLyIero yYacTHUKA PhIHKA
TPYyZa, Tae ero HA0Op 3HAHUI 1 HABBIKOB CBA3aH C BO3-
MOXKHOCTBIO IIOCTPOUTH YCIEITHY0 Kapbepy U ITOBIUATH
Ha pa3BuTHe KoMuaHuun-padoroxaresis [18]. Takum 06-
pasoM, o0ydyarouuecs IMPeaIoUYTyT TeX MOCTABIIUKOB
YCOYT 3JeKTPOHHOI0 00y4YeHU A, KOTOPhIE JeJAI0T 3TOT
poIece MOHATHBIM U 3()(PEeKTHBHBIM.

Mogess «Follow the Sun» mogpasymeBaer oGciyKuBaHUE
[IoJIb30BaTeNIeH KPYIJIOCYTOYHO, 0e3 ydyera ux reorpaduue-
CKOT'0 IIOJIO}KEHUA U BDEMEHU CYTOK.

OpkecTpaTop — 9TO IporpaMma, KOTopas aBTOMaTH3UPYeT
IIOTOKM JAHHBIX MEXAY Pa3/IMYHBIMU CUCTEMaMU, IIPUJIOXKEe-
HUAMU 1 MeCTaMM1 MX XPaHEHUd 1 yIIPpaBJIdeT UMUA.

5 Burns Ch., Delany Ch., Clark P., Sterner D. The journey
toward greater customer centricity. Ernst & Young LLP;
2013. 19 p. http://customer-centricity.org/wp-content/
uploads/2020/12/201305_ey_customer_centricity.pdf
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Puc. 2. Modenb MuKpocep8uUCHOl apXumerxmypvl peKomen0amenbHozo cepeuca

Fig. 2. A microservice architecture model for a recommendation service

5.2. KopnopaTtuBHoe o6yuyeHune

HWcnosb3oBaHMe PEKOMEHAATEIBHOTO CEPBUCA A
noctpoerus MOT B KopmmopaTUBHOM OOYUYEHUU COKpa-
TUT BPeMs U 3aTpaThl Ha 00yUeHUe, MOCKOJIbKY IO03BO-
JUT MPUOOpPeTaTh y MOCTABIIUKOB 00Pa30BaTEJILHOTO
KOHTEHTAa OCTYI K HYKHBIM KypcaM, OTKa3aBIIUCH OT
YCJIYT IO KOHCYJITHPOBAHMIO U COCTABJICHUIO yUEOHBIX
nporpaMm, U KOHIIEHTPUPOBATHCA HA IOJYUYEHUU CO-
TPYJHUKOM HEJOCTAOIINX IeJIeBbIX SHAHUN 11 HABBIKOB
0e3 IPOXOIKAEHUA MOJHON CTAHAAPTHOM IIPOTPaAMMBbI
o0yueHU .

Kpowme Toro, mcnonpr3oBaHue cepBUCA ITO3BOJIUT
ctpouts MOT, o6beguHsIONINE KYPCHI PA3HBIX IIOCTAB-
HIUKOB. B HacTosAIlee BpeMA HEBOBMOKHOCTb UHTErpa-
IUU C HECKOJIbKUMU CUCTEMAMU BJIEKTPOHHOTO 00yue-
HUSA ABJSETCS CAMOM pacIpoCTPaHeHHOI IIpobaemMoit
KaK JJIS CPeIHUX, TAK U AJIA KPYIHBIX OPTaHM3AIIH .

1 BE-Learning Trends 2019. Docebo; 2018. 44 p.

5.3. MeTtogonornyeckune acnekrbl

B T0 BpeMs Kak moaaep;KkKa o0yJaoIinxcsa B paMKax
KYPCOB y’K€ OCYIIEeCTBJIAETCA Pa3JIUUYHBIMU 00pas3o-
BaTeJIbHBIMU cepBucaMu (hopyMbl, GOpMBI 00pPaTHOMI
CBS3U, COBETHI 110 BHIIIOJIHEHUIO 3a/1a4, BHI3BIBAIOIIIX
3aTPYSHEHUA, U T. I.), IpodieMa IMOLAepP:KKHU obyua-
IOIEeroCcs IIPU BbHIOOPE KYPCOB U OMPEAEJeHUUN UX II0-
CJIeJOBATEJILHOCTU OOBIYHO PEeIIaeTcsa TOJBKO IyTEM
00'beIMHEHUS KYPCOB B TeMaTU4YecKue HaboOpkI, UTO He
corjacyercd C LeJIbI0 IePCOHAJIU3AIUY IIpoliecca o0y-
yenus. [IpumeHenune ceppuca ajis pekomerganuu MOT
IOMOJKET PEeIIUThL 9Ty IIpodiieMy. PexomMeHmaTe IbHbII
cepBuC OepeT Ha ceGd 3agadyy MOMCKa KypPCOB, HaU-
6oJiee COOTBETCTBYIOIINX 00pPa30BaTEJIbHOMY 3aIlIpPOCy
00y4aroIierocs, cpegu BCero MHOKECTBA JOCTYITHBIX
Ha miatgopme KypcoB u crpout u3 Hux UOT. Kpome
TOTO, CEPBUC IO3BOJISET 00YUAIOMIEMYCSA C JIETKOCTHIO
cpaBuuTh IOT, mocTpoeHHbIe HA OCHOBAHUY PA3JINUYHBIX
KPUTEPUEB ONITUMUSBAIUU.
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6. 3aKknoyeHue

PexomeHgaTe bHBIN cepBUC MO0 POPMUPOBAHUIO
NOT moskeT pelluTh TaKue BasKHbIE IIPOOJIEMBI, KAK
HECOOTBETCTBUE KYPCOB, BBIOMPAEMbIX O0YUAIOIITMUCS,
00pas0oBaTEeJbHBIM IeJIAM WX UMEMIUMCA 3HAHUAM
u HaBBIKaAM oOyuamwmmxcs. Takoii cepBuc OymeT Boc-
TpeGoBaH He TOJIBKO 00yUaOIIUMUCH, HO TAKIKe ITOCTaB-
MUKaMJ KOHTEHTA JIJIsI JIEKTPOHHOT'0 O0YUEeHUA U JarKe
(ommocpenoBaHHO) paboTOAATEIAMU.

IIpennaraemas apxXuTeKTypa MOKET ObITH SHAUU-
TeJbHO PacIlINpeHa 3a CUeT:

® NpUMEHEeHUA MEeTOI0B MAIITMHHOTO O0YUeHUA I
OIIEHKHU 0K IAaeMOU P00 KUTEIbHOCTH Kypca
IJ11 KOHKPETHOT'0 00yYaroIerocs Ha OCHOBE UCTO-
PUYECKUX TaHHBIX 00 O0YYAIOIINXCS CO CXOMKIM
ombiToM [19, 20];

e DPYYHOI IIOATOTOBKU MH(MPOPMAIIUU O IPEPEeKBU-
3UTaX 1 IIOCTPEKBU3UTAX KYPCOB KBAJIUPUIIPO-
BaHHBIMU METOIVICTAMU;

® pacHIUpPeHUA IPEIJIOKEHHON MaTeMaTHUYeCKOn
MOJAeau AJsA paboThl ¢ OTCYTCTBYIOIIUMU 3HA-
HUSIMHU ¥ HaBBIKAMU, a TaKsKe C OIeHKaMu, I10-
KasblBAOIUMHU YPOBEHb BJAJEHUA SHAHUAMU
" HaBBIKaMU. B mpeato:kennoii peamusanuu 1OT
MOJKeT OBITH ITOCTPOEHA TOJHKO B TOM cJiydae,
ecJIV Ha KasKIOM dTalle y o0ydaronierocs 6yayT Bce
HeoO0XOoAMMbIe 3BHAHUSA 1 HABBIKU, YTOOBI ITPUCTY -
OUTH K ouepeaHomMy Kypcy. OgHaKo 9TO cTporoe
yCJ0BHME MOJKHO 3aMeHHUTHh Ha paspaboTaHHYIO
MeToAMCTAMU 00pPas3oBaTeIbHOU IJaaT(hOpPMBI
cuctemy mrpadoB: B TAKOM cJiydyae OTCYTCTBUE
3HAHUS WU HABBIKA JUIIh IOHUBUT PEHTUHT
HOT B cpaBHEH!Y C TOJHOIIEHHBIMY BAPpUAHTAMU,
HO OHA BCe ellle CMOJKeT OKa3aThbCs ONTUMAJb-
HOI1, ecau OyIeT CyIeCTBeHHO BLIUTPHIBATDH II0
CTOUMOCTHU, HIPOLOJIKUTEJIbHOCTH UJIU APYTOMY
KPUTEPUIO OIITUMAJIbLHOCTH.

IIpeniio:xeHHBIN peKOMEHJaTeIbHBIN CEPBUC PEIIaeT
3agauy mocrpoenus onrumaabuo MOT mo samaHHBIM
KPUTEPUSIM 3a BpeMs, IMO3BOJSIOIEe He IMOTePATh
doxyc BHUMaHUs obyuaroierocs [21], HaxogsaIierocs
Ha CTPaAHUILE MJIaT(POPMBI 3JIEKTPOHHOTO O0YUEeHU: 1O
OIHO CeKYH/BI Ha JaHHBIX pa3Mepa, COOTBETCTBYIOIIETO
obpasoBareabHOH miIaTdopme Coursera.
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CTPATEIrMin PA3BUTUA YHUBEPCUTETOB KUTAA
B PAMKAX NMOHATUN «YHUBEPCUTET 4.0»

N «OBPA3OBATEJIbHAA SKOCUCTEMA»
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Annomayus

IInanmpoBaHVe Pa3BUTUA ABJIAETCA HEOOXOLUMBIM yCJIOBUEM AJA JOCTUKEHUS IIOCTABJIEHHBIX Ieseii. CTpaTernuecKuil mjiax
pPasBUTHS By3a JaeT BO3MOYKHOCTD He TOJIBKO IMOHATH, KAKUM BUAAT €ro Oyaylilee aBTOPHI JOKYMEHTa, HO M IO3HAKOMUTLCS C ILJIAHOM
IIOCJIeIOBATEJNbHBIX NeHCTBUN Ui JOCTUIKEHUS IIOCTABJIEHHBIX Ilesieil. AHa/IM3 cTpaTeruili pa3BUTHUA JYyUININX yYHuUBepcuretoB Kurasa
Iaet 6oraThIil MaTepUAJ I U3YUEHUs IJIAHOB CTPYKTYPHOU U PYHKIIMOHAIBLHOM TpaHCchOPMAaIli By30B B COBPEMEHHBIX YCIOBUAX.

Ha ocHoBse periTunara yausepcutetroB QS World University Rankings Bergesnensr 12 nuaupyromux yEuBepcureroB Kuras, BKiIouast
Toukour u TaiiBaus. IIpoBeieH KOHTEHT-aHAJIN3 CTPATET U PA3BUTHUA 9TUX YHUBEPCUTETOB C IIO3UINYU KOHIleNIuu «yHusepcuret 4.0»
¥ IPU3HAKOB IMOHATHUS «00pasoBaTeJbHAs 9KOCUCTEMA». [laHHbIe CTPYKTYPUPOBAHBI B BUE TAOJIUI] U JUarpaMM, Ha OCHOBE aHaJIM3a
KOTOPBIX CEJIaHBI CJIeAYIOINe BEIBOABL: Bce 12 YHUBEPCUTETOB B CBOMX CTPATETUAX PA3BUTHUS YIIOMUHAIOT BCe QYHKIMOHAIbHBIE KOM-
IOHEHTHI KOHIlenuuu «yHuBepcuret 4.0». Bce KOMIIOHEHTHI IOHATUA «00pa3oBaTeJIbHAA SKOCHCTEMa» OTMEeUYeHbI BO BcexX 12 yueGHBIX
3aBeIeHUAX C PA3HOM CTEIEHbIO BEIPAYKEHHOCTH. ITO TOBOPUT O TOM, UTO GOJIBIINHCTBO PACCMATPUBAEMBIX YHIUBEPCUTETOB (0 CepeUHbI
2020-x romoB) IpeBpaTATCA B 00pasdoBaTebHbIE 9KOCUCTEMBI, a TAKIKe IIepeiiyT Ha HOBBIM ATall padButud — yHuBepcurer 4.0, 3agaBasa
001U TPeH  Pa3BUTHUA APYruM By3am Kuras.

Knrueswie cnosa: yuusepcurert 4.0, o6pasoBaTesibHAA 9KOCUCTEMA, BhICIIIee 00pasoBaHue, yIpaBieHe 00pa3soBaHUEM, CTPATeT U
pasBuTus yuuBepcutetoB, Kuraii, ['oukounr, TaiiBadb.
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CONTENT ANALYSIS

OF UNIVERSITY DEVELOPMENT STRATEGIES IN CHINA
WITHIN THE FRAMEWORK OF THE CONCEPTS

OF "UNIVERSITY 4.0" AND "EDUCATIONAL ECOSYSTEM"

I. V. Vladimirov' <, P. Wang', W. Zhao', R. R. Gasanova'
" Lomonosov Moscow State University, Moscow, Russia
D vladimirov.msu@gmail.com

Abstract

Development planning is a prerequisite for achieving the objectives. The strategic plan of university development gives an
opportunity not only to understand how the authors of the document see its future but also to get acquainted with the plan of successive
actions to achieve the set goals. The analysis of the development strategies of the best universities in China provides rich material for
studying the plans for the structural and functional transformation of universities in modern conditions.

Based on the QS World University Rankings, 12 leading universities in China, including Hong Kong and Taiwan, are identified.
The content analysis of the development strategies of these universities from the position of the concept of University 4.0 and
attributes of concept educational ecosystem was carried out. The data is structured in the form of tables and diagrams, based on the
analysis of which following conclusions are made: all 12 universities mention in their development strategies all functional components
of the University 4.0 concept. All components of the educational ecosystem concept are noted in all 12 universities with different
degrees of expression. This suggests that all the universities under consideration (before mid and/or late 2020s) will turn into an
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educational ecosystem, as well as move to a new stage of development — university 4.0, setting a general trend of development for

other universities in China.

Keywords: University 4.0, educational ecosystem, higher education, educational management, university development strategies,

China, Hong Kong, Taiwan.
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1. BBegeHune

CoBpeMeHHBbII MUD OIMCHIBAETCSA MHOTUMHU YUEHbI-
Mu ¢ nmomombio nmouatuii VUCA! u BANI?, koropsle
OTpa’kaloT HapacTaIIyI0 CKOPOCTh UBMEHEHUI B 9KO-
HOMUKE U COIIUyMe, a TaKsKe MOBBIIIIeHHYI0 Heolrpeae-
JIEHHOCTD, TPEBOYKHOCTD U JasKe HEeIIOCTUIKUMOCTh dTUX
usMeHeHuii. OHU ABJIAIOTCA PE3yJbTaTOM Pa3BUTUS
9KOHOMUKHU, OCHOBAHHOM Ha UM POBBIX TEXHOJOTUIX,
a Takske UeTBepTOoil MPOMBINIJIIEHHON PEeBOJIIOIIUN Ha-
yaysia XXI BeKa, 0CHOBO# KOTOPOII CTaJI UHTEPHET.
B coBpeMeHHOM AUMCKYypCce 'YMaHUTAPHBIX HAYK
MOABJIAIOTCA CIeIU(PUUECKNEe TEPMUHBI, OTPAKAIOIIINe
TEKYIIYI0 CUTYaIlluI0 B BKOHOMUKE U COIMyMe: Halpu-
Mep, «Iu@dpoBad nmiaaTgopMar», «IudppoBad KyJabTypa»,
«uH(pOPMAITOHHOE O0IIIECTBO» , «II()poBas TpaHchopma-
mus», «Iudposas rpamoTHocTh» . K 2018 roay uccaemo-
BaTeJIU HACUUTHIBAIHU YsKe 0KoJ10 293 cyioB 1 102 a66peBu-
atyp Ha oty Temy [1]. IIpu sTOM MeHsieTcs u o6pasoBaHue,
KOTOpPOe Tellepb IPEeCTaBIIAET co00ii crenuuIecKyo
00J1aCTh 9KOHOMUKM, HAIIPABJIEHHYIO B 0OJbIIIEil Mepe
Ha moaroToBKy STEM-criertuanucros®. (B Tesaypyc cheps
00pasoBaHUs TaKKe BOIILJIN HOBbIE TEPMUHBI: HATTPUMED,
«OHJIAWTH-00pas3oBaHue» , « (M POBU3AIINA OOPASOBAHUA »
u np.) Cambie 60JIbIIINE M3MEHEHUA IIPOUCXOAAT B chepe
BBICIIIETO 00Pa30BaHMA, B KOTOPOI aKTUBHO UET I PO-
BUBAIUA, IEPECTPANBAIOIIAA IIPOIECCHI HE TOJIHKO IO~
YeHUA SHAHWH, YMEHUH 1 HABBIKOB, HO ¥ BBAUMOJEeCTBIE
BCEX €0 YUaCTHUKOB. B HOBBIX YCIOBUAX CKJIAIBIBAETCA
¥ HOBBI THUII BHICIIET0 Y4eOHOT0 3aBeIeHN — YHUBEP-
curet 4.0, KOTOPBIi IOMOraeT 00yJaIOIIEeMyCs:
e mpuoOpecTu aKTyaJlbHbIE TEOPETUKO-TIPUKJIIAL-
Hble 3HAHUSA U HABBIKU;

® HAKONUTH OIBIT PA0OTHI B HAYYHOU Cpefie;

e BBIPA0OTATH HABLIKU BeIeHUA IPEeAIIPUHIMATE I b-
CKOIi IeITEeJIbHOCTU B MHHOBAIIMOHHON cpejie;

® OCBOUTH MMeEIOIMEecA 1 pa3padoTaTh HOBBIE CIIO-
CcOOBI perreHnss HAIIMOHAJBHBIX U I'J100aJIbHBIX
apobieM.

VUCA — a66pesuarypa (aren. Volatility, Uncertainty,
Complexity, Ambiguity — mHecTabuibHOCTH, HEOIIPEAEIEH-
HOCTB, CJIO?KHOCTH, HEOJJHO3HAUHOCTH), BIIEPBbHIE IIOSBUBIIIA-
sAcsa BKHUTE DKOHOMUCTOB Y. Bennuca u B. Hanyca «JIugepsr:
CTpaTeruu IPUHATUA OTBETCTBEHHOCTH» B 1985 roxy.

BANI — a66pesuarypa (arzz. Brittle, Anxious, Nonlinear,
Incomprehensible — xpynkuii, TpPeBOMKHBIN, HEJIMHENHBIN,
HETOCTUIKUMBIN) npeioxkeHa Gyrypucrom k. Kamumo B
2016 rony.

STEM — a66peBuarypa (arnen. Science, Technology, Engi-
neering and Mathematics — mayka, TeXHOJIOTUA, UHIKEHEPUA
U MaTeMaTUKa), IpeIIoyKeHHad yueHbIMu HarnoHaabHOTO
uayunoro douga CIITA B 2001 roay u o6o3HaUYaOIAST TPEHT
B o0pasoBaTeibHOM U npod)ecCuoOHAIBLHON cdhepax, OCHOBAH-
HBIA HA TECHOM CBA3U dTUX AUCIIUIIINH.

CoraacHo ucciaenoBanuio World Economics?,
aupepoM MupoBoil sKoHOMUKY B 2022 rony sABIIAICSA
Kuraii. OH ’XKe CTAaHOBUTCS B HOCJIeAHIUE TOABI OJHUM
13 MUPOBBIX JINEPOB B 00JIaCTU BHICIIIETO 00PA30BaHUS.
Cucrema BrIciIero oopasoBanusa Kuras BKIoUaeT B ce6sa
0K0JI0 2565 BRICIIINX YUeOHBIX 3aBemeHnil, 51 13 KoTo-
poix BxoxuT B 1000 syumninx yHUBepcuTeTOB Mupa [2].
ITo abcomroTHOMY KOJMUYECTBY By30B Kuraii 3aHmMAaeT
4-e mecto B Mmupe mocie CIIIA, Naaguu u Uungouesuu.
OnxHako, yYuUThIBasA IIOKA3aTeJ I POCTa KUTaNCKOTo Ha-
ceJIeHUsI, MTPaBUTEJIbCTBO CTPAHBI CUUTAET, UYTO STOTO
"HenocraTouno: B 2021 rogy Kurait sanumas 1-e mecto
B MHUPEe II0 MOKAa3aTeJdM «UYHCJI€HHOCTh CTYIEHTOB>»
U «YUCJEHHOCTH IIpelofaBaTejieil By30B», HO TOJBKO
18-e MmecTo — 1O IMOKAa3aTeJ IIM KOHKYPEHTOCIIOCOOHOCTI
obpasoBanud [2].

Cucrema BBICHINX YUeOHBLIX 3aBemenuir B Kurae
00IIMpPHA, XOPOIIOo (PMHAHCUPYETCA HPABUTEILCTBOM
¥ TIOCTOSAHHO pa3BuBaercs. OJHOBPEMEHHO C IIPOBeje-
HUEeM Kypca Ha JOCTYIIHOCTH BBICIIIET0 00pa30BaHUSA JJIs
muporux macc Kuraii popMupyeT KaacTep dJIUTHBIX
YHUBEPCUTETOB, IleJIb KOTOPHIX — BBIXOJ HA BeAYIIUe
TO3UITY B MUPOBEIX perTuHTax. Tak, cCorIacHO HAI[HO-
HaJIbHOMY IIPOEKTY «YHHUBEPCUTETHI U AUCIUIIINHBI
mupoBoro KJjaacca» («Ilyan u afo»), Kurait mianupyer
IPEBPATUTDH CBOIO CUCTEMY BBICIIIET0 00Pa30BAHUS B M-
poBoro gunepa K 2050 roxy [3]. Ho yxe ceituac By3bI
Kuraa asaarorca Begymumu B Asuarcko-TuxookeaH-
CKOM peruoHe, a camMa CHCTeMa BBICIIero o0pasoBaHUA
crajia pakKTOpPOM, OKA3bIBAIOIUM T'€O0MOJUTUUYECKOe
BJIUSHUE HA KYJbTYPYy U 9KOHOMUKY CTpPaH, BecbMa
majgexkux or Kuras.

B cBsA3u ¢ aTUM mpeacTaBIAAETCA UHTEPECHBIM
paccMoTpeTh, KaKk KNTaliCKHe YHUBEPCUTETHI-JIHAePbI
COOTBETCTBYIOT KOHUenIun «yHusepcuret 4.0», onu-
CBHIBAIOIIEH CTPYKTYPHOE U (QYHKIIMOHAJIbHOE PA3BUTHE
YHUBEPCUTETOB OJIMKANIIEro Oyayiero.

2. OCHOBHbIE MOHATNA N TEPMUHDbI

«YuusepcureT 4.0» — 5TO KOHIENTyaJIbHOE II0-
HSTHE, ONMUCHIBAIOIIlee TUI By3a CaMOTO OJIMMKAMNIIIero
OyayIIero, KOTOPbIH CIIOCOOEH peliaTh YeThIpe 3a1aun,
cTosAIIME TIepes 00pasoBaHUEM:

e BecTH 00pPa30BaATEIbHYIO AESATEJIHLHOCTD;

e pasBHBATh HAYYHYIO PAbOTy;

® COTPYIHHUYATEL C OM3HECOM;

® OTKJMKATHCSA HA BBI3OBBI HAI[MOHAJIBHBIX U TJIO-

6aJIbHBIX TPOOIEM.

4  Gross Domestic Product (GDP). https://www.
worldeconomics.com/Indicator-Data/Economic-Size/
Revaluation-of-GDP.aspx
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Taxue yHUBEpPCUTETHI OYAYT IPEACTAaBIATE COOOI
CJIOJKHOCOCTABHYI0, MHOTONPOMUJBHYIO, TUHAMUY-
HYIO cucTeMy oOMeHa mH(opMaIueil, MaTepruaIbHbBIX
U HeMaTepUaJIbHBIX 0J1ar, OCHOBAHHYIO HA MPUHIAIIAX
OTKPBITOCTH, IIEPCOHAIMBAUUN U II€eHHOCTU 3HAHUA.
B ocHOBe (QyHKIIMOHMPOBaHUA TaKOI 00pa30BaTEIbHOMN
CUCTEMBI JIEXKUT MU(PPOBUBAIUA TPOIECCOB, IIPUBOMIA-
m1as K YCKOpPeHuo ooMeHa nHMOpMAaImeil, IOBBIIIIEHUIO
TIPO3pavyHOCTH U 3(P(PEeKTUBHOCTU BBAMMOJAEMCTBUA BCEX
YYaCTHUKOB.

VYuusepcuret 4.0 — 9TO CIIOKHAA IUUHOCTHO-OPU-
€HTUPOBAHHAA CUCTEMA C MHOKECTBOM BEPTUKAJIBHBIX
¥ TOPUBOHTAJIBHBIX CBA3€, HAaIlpaBJIeHHAA HA peainsa-
U0 TAJIAHTOB UeJIOBEKA /I PEITeHU s UeThIPeX OTIUCAH-
HBIX BBIIIIE 3a4a4. [Io MHEHUIO MHOTUX YUEHBIX, UMEHHO
peliieHue IPOGJIEM HAITMOHAIBHOTO U TJI00aIHHOT0 YPOB-
HA OTJINYAET HOBOE IIOKOJIEHWEe YHUBEPCUTETOB [4, 5].

B.C.Edumor u A. B. JlaniTeBa B cTaThe «Y HUBEpPCHU-
Tet 4.0: pumocodcKo-MmeTomoI0THUECKNI aHAIN3» [6]
omuchkIBaOT yHuBepcuTeT 4.0 Kak MTHPPACTPYKTYPHYIO
miratdopMy s padHOOOpasHoM gesTeabHOCTU: «KEro
dyHKIUell OygeT B mepBylo odepenb hopMyJIupoBa-
HUe IleJell 1 3ajau AJIs UCCJIeLOBAHUNU U paspaboToK,
paspaboTka 6a30BBIX ITapajgUrM U KOHIIENTOB, a HC-
claenoBaHUA U paspaboTKu OyAyT BBIIOJIHATHCHA, C OJ-
HOM CTOPOHBI, MaJbIMU (GUPMaMU ¥ OPTaHUBAIIUAMU,
C IPYroil — KPYHHBIMU U CHENUaJIU3UPOBAHHBIMHU,
BBICOKO MAIlIMHU3UPOBAHHBIMU (PabpUKaMU IPOU3-
BoacTBa sHaHUi». E.B. Kysnemor u A. A.9Hrosarosa
B padoTre «“YHuBepcurersi 4.0”: TOUKH pocTa IKOHOMU-
ku 3HaHUi B Poccun» [7] ormeuaror, 4TO yHUBEPCUTET
4.0 — 9TO UHCTUTYT OOIIECTBA, PEATUIYIONINN (DYHKI[IIO
moCTaBIUKA 3HAHUIT 0 Oyayiiem: « Takoil yHUBEPCUTET
CTAHOBUTCSA JUAEPOM PA3BUTUS BBICOKOTEXHOJIOTUUHBIX
oTpacJieil u cmocobeH MakCcUMaIbHO 9MEKTUBHO ITPOSIB-
JATH PYHKIINUIO KaITUTAJIN3aIln COOCTBEHHBIX SHAHUMA » .
M. Vogt u C. Weber B cratibe «The role of universities
in a sustainable society. Why value-free research
is neither possible nor desirable» [8] cuuTatoT, uTo
B yHuUBepcureTe 4.0 6ymeT yaenaTbcsa ocoboe BHUMaHUE
COBMECTHOMY co3naHUI0 d((MEKTUBHBIX PEIIeHUI Ha-
CYIIIHBIX COIMAJIbHBIX IPO0JIEM, TAKUX KaK YCTOMYMBOE
pasBuTHE, KOTOPOE IIPENIOJIOKUTEIILHO CTAHET HE OT-
leJIbHOU c(hepoii, a HEOTHEMJIEMOI YaCThIO YIIPABIECHU .

Muorue yuensbie onuchiBatoT yHuBepceuTeT 4.0 («yHHI-
BEPCUTET YETBEPTOTO ITOKOJIEHUA » ) KaK IU(POBOIL yHU-
BEPCUTET, BBIAEJASA I€PBOCTEIIEHHYIO POJIb MU(PPOBBIX
MHTEJJIEKTYaJIbHBIX TEXHOJIOTUH HE TOJIBKO B 00pa3oBa-
TeJILHOM IIPOIIecCe, HO 1 BO BCEX IIPOIleCCax B3amMO/Ieli-
cTBUs ero akTopoB [9]. OgHaKo TaKOit TOAXO0/ SABISIETCA
BecbMa IIOBEPXHOCTHBIM, BeJlb MCCIeI0BaTe N 3a0bIBa-
10T, uTO I POBUBAIUA 00Pa30BaATEeIbHBIX U YIIPABJIEH-
YeCKUX IPOIECCOB — 9TO BCETO JIMIIh ONeparuoHHasd
OCHOBaA HOBOTO YHUBEPCUTETA [JIsI OCYII[eCTBJIEHUS €ro
yeThIpex PYHKIIMOHAJIBHBIX POJIeii, 00yCIOBIEHHBIX 3a-
Jadeil TOCTUKEHUS YKa3aHHBIX KOMIIETEeHITHI.

ITudpoBusamnus — 5T0, KOHEUHO, HanboJiee Bepo-
SATHBIN, HO HE OCHOBHOI BApMAHT peaju3aliui JaHHON
KoHIlenuu. VlHaue roBops, yuuBepcureT 4.0 — aTo
cropee GUI0CO(PCKO-IBOJIONMOHHAA CTANUA PAZBUTUA

YHUBEPCUTETOB, & HE TeXHOJOTU3UPOBAHHAS BEPCUA
yike umeromniuxcs [7]. Teoperuuecku yauepcuter 4.0
BIIOJIHE MOT ObI QYHKIIMOHUPOBATH 1 B napagurme Tpe-
Thell IPOMBIIIJIEHHON peBoJionuu — IudpoBoi (yaxe
co BTopoii mooBuHe XX Beka). IIpobGiema JIUIIb B TOM,
YTO MOHMMAaHUeEe BA}KHOCTU PEIIeHUA IVI00aTbHBIX IIPO-
6JsieM (OPMUPOBAJIOCH TTapaJLJIEJILHO ¢ pasBuTueM det-
BEPTOM IIPOMBIIILICHHONA PEBOJIIOINN. DTO APKUM IIpUMEP
TaK Ha3bIBA€MOU KO9BOJIIOIIUY TYMaHUTAPHOTO 3HAHUS
U TeXHUYecKoro nporpecca [10].

Yuusepcurer 4.0 MoKeT MEHSATHh KOHIIENT IIPO-
MBIIIJEHHOTO IIPOM3BOACTBA, CUMTAET IIPOPEKTOP
o nudpoBoii Tpanchopmanuu Caukr-Ilerepdypreckoro
nmoJuTexHUUYecKoro yHuBepcuTrera Ilerpa Bemrukoro
A. . BopoBkoB: hopmupyetcs yausepcuret 4.0, mpen-
moJiaraloIuil «pellieHre BhI30BOB, KOTOPbIE HE MOIKET
IIPeooJIeTh IPOMBIIIIEHHOCTh» |, — TaK OH 0003HAYIII
3a7lauy By3a HOBOT'O THUIIA B AOKJIAJE, IPEJICTABICHHOM
B paMKax o0pasoBaTesibHOU nporpammsl IlenTpa Tpatc-
dopmauu obpasoBanua «CkoakoBo» «IIIKoja peKTo-
poB-20: yupasieHue TpaHcopMaIiueil yHUBEPCUTETA »
B 2022 rony.

ITudpoBmsalusa BHICTYIIAET JIUIITh TEXHOJIOTUYECKUM
cpeacTBOM AJiA GYHKIIMOHUPOBaHUA yHUBepcurera 4.0,
a ero CTPYKTYPHOI MOJEJIBIO CTAHOBUTCS 9KOCHUCTEMHBIA
moaxon. YuusepcuretT 4.0 MoKeT ObITh PACCMOTPEH KaK
o0pasoBaTeJbHasA BKOCUCTEMA, IMOCKOJIBKY, KAK OTMe-
gaioT A.T. laBsinoBckmii, JI. H. Boponenkas, A. B. ITu-
moBa B cratbe «I[udposoii ynusepcurer 4.0 kax 00-
pa3oBaTeJbHAA COIMOTEXHUYECKAA DKOCHCTEMA I
uaayctpuu 4.0» [11], BKitouaer B ce6s «KaK MUHIMYM
TPU OCHOBHBIX KOMIIOHEHTA: aHTPOIIOCOINABHBIH, TEeX-
HOJIOTUYECKUI M BHEIITHeCPeI0BOH, IIpeAcTaBIeHHbBIN
KOMILJIEKCOM COIIMOKYJIBTYPHBIX,, COIMATBHO-9KOHOMU-
YECKUX, UCTOPUKO-TIOJUTUUECKUX U APYTUX (PaKTOPOB» .

P. Luksha, J. Cubista u ap. B nokaamge «Global
education futures report: Educational ecosystems for
societal transformation» [12] onpegensiror o6pasosa-
TEJILHYIO 9KOCUCTEMY KaK «JUHAMUYECKY 9BOJIIOIMOHY-
PYIOIIYIO U BBAUMOCBA3aHHYIO CETh 00pPa30BaTeIbHBIX
IPOCTPAHCTB, COCTOAIIYIO U3 WHAWBUAYAJIBHBIX U WH-
CTUTYIIMOHAJIBbHBIX IIPOBAIEPOB 00pPa30BaHUA, KOTODPHIE
mpeJaraiT pasHoo6pa3Hble 00pa3oBaTeIbHBIE PECYPCHI
¥ OTIBITHI AJIA MHAUBUYAJIbHBIX U KOJJIEKTUBHBIX yUua-
IUXCsA Ha MPOTAKEHUU uX KusHu». F0. A. CmupHoBa,
C. H. Cyiikonen u C. B. Homeii B cratbe «IlIkosa xak
pasBHUBaloUasgca 00pa3zoBaTeIbHAA IKOCHCTEMA: HHHO-
BAIIMOHHBII IPOEKT» [ 13] onucriBaoT 00pa3oBaTeILHYIO
SKOCHUCTEMY KaK KOMILJIEKC 00pa3oBaTeJIbHBIX TEXHO-
JIOTUU ¥ PEeCcypcoB, CIOCOOCTBYIOINX JUYHOCTHOMY
Pa3BUTUIO YUYACTHUKOB 00pa30oBaTEJIbHBIX OTHOIIIEHHIA.
C.H.Maxuogern;u O. A. ITonosa B padore «HoBas sxocu-
creMa 00pa30BaHUA KAK CHCTEMOO0OPA3YIOIIUil BEKTOPD
KadecTBa sKM3HU» [14] onmceiBaioT 00pasoBaTEeIbLHYIO

«Yuuepcurer 4.0 — popmupoBanue dhenepasibHON HAYUHO-
TEXHOJOTUYECKON MOBECTKU U PETYJIAPHOE PEIIIeHNe aKTyallb-
HBIX HpO6J’IeM'BLI3OBOB Ha TEeXHOJOTUYECKUX (I)DOHTI/Ian»:
Agexceit BopoBkos BeicTyniua B CkonkoBo. HTH CII6IIY
ITempa Beaurozo. 18.03.2022. https://nticenter.spbstu.ru/
news/8053
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SKOCHUCTEMY KaK IIeJIOCTHYI0O MHOTOYPOBHEBYIO CaMoO-
OPraHM3YIOUIYIOCA U CAaMOPa3BUBAIOIIYIOCA OTKPBITYIO
cucTeMy, HaIleJIeHHYIO0 Ha (DOPMUPOBAHUE II€JIOCTHOTO
MUPOBO33PEHUA 00yUAIOIMXCA, OCHOBAHHYIO HA AY-
XOBHBIX 1 HPaBCTBeHHBIX IeHHOCTAX. M. E. Baitnmopd-
CricoeBa u M. JI. Cy6oueBa B craTthe «O0pa3oBaTeabHAST
3KO0CHCTEMA: TEPMHUHOJIOTHYECKU I acnieKT» [ 15] 3aaBisa-
0T, YTO 00pa3oBaTeIbHAaA 9KOCUCTEMA, C OJJHOI CTOPOHHI,
ABJIAETCA yueOHOM cpemoil, T03BOJIAIOIE OpraHn30BaTh
y4e6GHBII TPOIlecC B AUCTAHIIMOHHOM (popMarTe, a ¢ Apy-
roil CTOPOHBI, ObOJIazaeT cruelnupUIecCKuMHU O0COOeH-
HOCTAMH, 3a CUET KOTOPBIX IIOABIAETCA BO3MOYKHOCTh
BJIMSHUSA HA IIPOITECC YUeOHO-TIe[arornuecKoro B3auMo-
nericTBUA B yesioBuax nudposudanuu. [1o ux mEeHMIO,
o0pasoBaTeIbHAs HKOCUCTEMA BKJIOUAET B ce0A TaKkue
KOMIIOHEHTHI, KaK IeJIb, METOJOJIOTUYeCKUe TOXOLbI,
3aKOHOMEPHOCTHU U IPUHIIUIIBI O0YUEeHN, a TAKIKe pas-
JUYHBbIe YPOBHU (DOPMUPOBAHUS 1 COBEPIIIEHCTBOBAHU S
mpodeccruoHaIbHBIX KOMIIETEHIUH.

OaHAKO MBI IPEAIIOYNTaeM IPUAEPIKUBATHCA TPAK-
TOBKU, KOTOPas BEIABUHYTA TpodeccopoM MoCKOBCKOTO
rocymapctTBeHHOro yuusepcurera umenu M. B. Jlomouo-
copa U.T.XaHreapaueBoii B pabore «0OGpasoBaresb-
HbIE YKOCHCTEMBI — TPEHJ PA3BUTUS COBPEMEHHOIO
poccuiickoro o6pasoBaHuA B OJauKaiieM OymxyuemMm»
[16]: o6pasoBaTenbHAasA 9KOCHCTEMA — «9TO HOBas opra-
HU3aI[MOHHAaA (hopMa COBPpeMEHHOHN OB YHKITNOHAb-
HOUM U CJIO}KHOM 00pasoBaTeJabHOI CTPYKTYpbI». OHa,
KaK U APYyrue COBPEMEHHbIE 9KOCUCTEMBI, CO3TaHHbIE
Ha OCHOBE TOPU30HTAJILHBIX CBA3€Il, CIIOCOOHA «peIlaTh
Ype3BBIUANHO CJIOKHBIE U Ba’KHbIE COI[UATILHBIE U OU3-
Hec-3aaun» IMIMPOKOTO CIIEKTDPA.

WccnenoBanusa 1 MHTEPIIPETAIIUY TEPMUHA «00pas30-
BaTeJbHAS 9KOCUCTEMA» JAI0T BOBMOXKHOCTD BBIIEJIUTH
ee IPUBHAKHU, CPeIU KOTOPHIX:

e nudposuUlanusd;
ceTeBU3AINA;

OTKPBITOCTD;
CJIOYKHOCTB;
HaJuure MHHOBAIIMOHHOIO Aapa.

Mpz1 mpepsiaraemM paccMaTPUBATDL HOHATHE « YHUBEP-
curet 4.0» KaKk 00pa30BaTEIIbHYIO 9KOCHUCTEMY, UM EI0-
WY1 npu3HaKu yu@posulayuu, cemesu3ayuu,
OMKpPbLIMOCMU, CLOHCHOCMU U UHHOBAYUOHHOCMU,
a TaK/Ke PelIaIoNIyI0 YeThIpe KJIYeBble (PYHKI[UH
B paMKax:

e oO6pa3oeéamenvHOU OeamenbHOCIMU;

e Hay4wHOU pabomul;

e compyodnuiecmea ¢ 6u3Hecom u co3danua

cmapmanos;

® peuleHUA HAUUOHANBLHBLX U 27100ANBHBLX

npoé6nem.

3. MaTepuanbl n meToabl

MaTtepuajioM HAIIIero UCCJAeJOBaHUS CTAJIN OMUIH-
aJIbHBbIe JOKYMEHTHI KUTAWCKUX YHUBEPCUTETOB-JINE-
POB — cTpaTernyecKue IIJIaHbl PAa3BUTHUA BY30B (cTpare-
I'UU By30B). 12 Iy4IuX KUTANCKUX YHUBEPCUTETOB ObLIN
BbIZleJIeHbI HA ocHOBe peltuura QS World University

Rankings 3a 2023 roz!. B KaTeropuio «KuTaiicKue yHHI-
BEePCUTETHI» BOIMILIMU By3bl KuTas, BKIouas ['OHKOHT
u TaiiBanb. YHUBepcureTsl ['onkonra u TaiiBana pac-
CMOTPEHBI B UCCJIeOBAHUU AJIA TOT'0, YTOOBI MOYKHO OBLIIO
YBHUIETH PASHUITY MEK/IY HUMU U YHUBEPCUTETAMU MaTe-
pukosoro Kuras, koropasd hopMuUpyeTcs BCIeICTBHUE Pas-
JuYnii B 06pa3oBaTeIbHOM 1 SKOHOMUYECKOM TOJTUTHUKE.

CrpaTeruu pasBUTUS BY30B ObLIU B3ATHI Ha OQU-
IUAaJIbHBIX CalTaX 9TUX YHUBEPCUTETOB U IIPOAHAJIN-
3UPOBAHBI C TOUKU 3PEHUA UCIOJb30BAHUA MOHATUA
«yuuBepcurer 4.0» 1 Ipu3HAKOB 00pa3oBaTEIbHON
9KOCHUCTEMBI METOJOM KOHTEHT-aHAJIN3a TeKCTa.

AnanusupyeMbie IMOHATUA BKJIIOUYAIOT B ce0s xa-
PakTepuCTUKU (KOHTEKCTHBIE (hpasbl), IO KOTOPHIM
U MPOXOAUJ TMOUCK. J[JIsi aHAIN3a MOHATUS «yHUBEP-
curet 4.0» NCIOJIH30BAJNCH CIAEAYIOIe HATIPABJIEHU
JeATeJIbHOCTH By3a:

e oOpasoBaTesibHAA AesITeIbHOCTD;

e mayuHasda pabora;

® COTPYIHUUYECTBO C OM3HECOM U CO3JaHue cTapTa-

TOB;

e pellleHNe HAITNOHAIBHBIX 1 II00AIBHBIX IIPOOJIEM.

st aHaaM3a NpU3HAKOB 00Pa30BaTEIbHOM 9KOCH-
CTeMBI ObLJI IPOU3BEIEH IOUCK CJIOB M CIOBOCOYETAHMIA,
HAXOAAINXCA B CEMaHTHYECKOM II0JI€ TOHSITHIA:

e 1udpoBUIAIIUA;

e ceTeBU3AIUA;

® VMHHOBAI[UOHHOE AAPO;

® CJIOKHOCTB;

® OTKPBITOCTB.

Kpome Toro, nasa aHaausa OpLiIa HCIIOJIb30BaHA aAK-
TyaJibHasd cTaTUCTHUUYecKas uH@opmanusg 3a 2023 rog,
OnyO0JIMKOBaHHAA HAa caliTaX yHUBEPCUTETOB!:

e KOJIMYECTBO IIpejJjiaraeMbIX IIPOTPAMM YPOBHS

postgraduate;
e KOJIMYECTBO BHYTPEHHUX U MHOCTPAHHBIX CTYIEH-
TOB;

® KOJMYECTBO YHUBEPCUTETOB-TIAPTHEPOR;

¢ KOJHMUYECTBO HAYUHO-IEAATOTMUecKruX paboTHU-
KOB.

ITonyuyenuble JaHHBIE OBIIU CTPYKTYPUPOBAHBI
B Tabaunpel U cronbuaTele fuarpaMMmbel. B pesyisibTarte
CPaBHUTEJIBHOTO aHajMu3a TabJIUIl U AuarpaMm OBIJI
clieJiaH IpeBapUTEJILHBIN BBHIBOJ 00 YPOBHE PA3BUTUA
rIaBHBIX By30B KuTas, KoTophle 3a1ai0T 00II[1ie TeHIeH-
WY PAa3BUTUSA AJA APYTUX BY30B cTpaHbl. [[yid aHanmsa
TabJIUI, U JuarpaMM KCIIOJIB30BAJIUCH TEOPETUUECKUE
00IIIeJIOTUYECKIE METOABI: COTIOCTABUTEIbHBIN aHATUS,
cUHTEe3, 0000IIeHre, UHAYKIINA, JeIYKIII.

4. Pe3ynbraTtbl N NX 06cyKAeHne

Hamu paccMoTpeHbl MOSUININU KUTAWCKUX YHUBEP-
CUTETOB B IBYX PEUTHUHTaX:
e BpenTunre yuusepcureToB QS World University
Rankings, rie By3sl Mupa OLeHUBAIOTCS I10 IIIEeCTH
TIOKa3aTesAM, CPeu KOTOPBIX — WHJEKC aKaje-

1 QS World University Rankings 2023. https://www.
topuniversities.com/world-university-rankings/2023
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Ta6auua 1 / Table 1
06w e cBeAeHUs O NyYlWNX yHUBepcutetax Kutas
General information about the best universities in China

KoisnuuecTBO . ITosumusa
Tox 00yUaIoNuXCs Loty e B PeUTHH-
Ne TuHre QS World
YHusepcurer ocHOBa- | (6akaJiaBpbI, Maru- . . re Nature
o/o University .
HUS CTPBI, ACIIUPAHTHI) Rankings 2023 Index: China
Ha 2023 rox (Ter.) g 2023
1 Peking University 1898 46113 12 5
2 Tsinghua University 1911 59 270 14 6
3 The University of Hong Kong 1887 32020 21 27
4 Fudan University 1905 36 233 34 10
5 The Chinese University of Hong Kong 1963 31420 38 32
6 The Hong Kong University of Science & Technology | 1991 17 600 40 40
7 Zhejiang University 1897 73108 42 7
8 Shanghai Jiao Tong University 1896 41 400 46 8
9 City University of Hong Kong 1984 23 250 54 42
10 | The Hong Kong Polytechnic University 1937 22 250 65 64
11 | National Taiwan University 1928 33494 7 49
12 | University of Science & Technology of China 1958 16 718 94 3

MHUYECKOH perryTamum By3a, NHAEKC PeIyTanunu
By3a cpenu paboromareseii, JOJISA UHOCTPAHHBIX
mpenofaBaTesiell By3a, OJIA MHOCTPAHHBIX CTY-
JeHTOB B By3e U Ap.)';

e B peNTHHTre NYyOJIUKAIIMOHHON aKTUBHOCTU HAYY-
ubix opranusaruit Nature Index China, KoTopsrit
pacupenesisieT By3bl U Hay4YHBbIe YUPEIKIEHUA
Kurasa mo xonmuyecTBYy Hay4YHBIX cTaTei, OIy-
OGJIMKOBAHHBIX B BEAYIIIUX HAYUHBIX KypHAJIaX,
BKJIQJy OPraHUBAIlUil B CO3aHMe CTaTbU U CTe-
MIeHU B3aUMO/eHCTBISA HAYUHBIX OPTaHUBAIIHZ,

CBenmeHus IpuBeneHsl B Tabauie 1.

* ¥ %

J1s1 KOHTEeHT-aHAJM3a CTPATernii pa3BUTHS BY30B
KaK IpeJcTaBHUTeNIeil dKocucTeMbl yHUBepcurera 4.0
OBLIN MCCJIeJOBAHBI HATIPABJICHUS JeATEeIbHOCTY yueh-
HOTO 3aBeJeHUA:

e oOpasoBaTeibHAas NeATEIbHOCTD;

® HayYHBbIE NCCJIEJOBAHUI;

® COTPYAHUUYECTBO ¢ OM3HECOM U O0yUYeHHe Ipej-

OPUHUMATEJIHCTBY;
e pellleHNe HAITMOHAIBHBIX U II00AJIBLHBIX TIPOOIEM.

ITogpoGHee o MpUHIIMIIAX W IIOKA3aTeJNAX PENTUHIa CM.:
https://www.topuniversities.com/university-rankings-
articles/world-university-rankings/world-university-
ranking-methodologies-compared

2 20238 tables: Institutions. China. Nature Index. https://
www.nature.com/nature-index/annual-tables/2023/
institution/all/all/countries-China

OmeHKa IpeICTaBJIeHHOCTY HATIPABJIECHUN NeATeb-
HOCTH By3a II0Ka3aHa KOJMYECTBEHHO (KOJIMYECTBO CJIO-
BOCOYETAHUI U TEDMUHOB B TEKCTE CTPATETUI).

Wcxopsa na mosryueHHBIX JAHHBIX (Ta0J. 2), MOKHO
BUJETh, UTO Bce 12 yHMBEPCUTETOB B CBOEI CTpATEruu
YIIOMHUHAIOT Bce 4 QYHKITMOHAJIBHBIX KOMIIOHEHTA, YTO
rOBOPUT 00 WX CTPEeMJIEHHUHW BBICTPOUTH PaboTy Bya3a
mo Kouuenmnuu «yHuBepcuret 4.0». I[Ipu saTom periie-
HUe TJI00aJbHBIX NPOOJEeM B JAHHBIX YHUBEPCUTETAX
YKas3aHO B CHUCKEe UX IPUOPUTETHBIX IeJIel, UTO IO/~
TBEPIKAAETCA, CPEAU IPOYETO, U YIOMUHAHUEM DTOU
IeJau B caMOM HadvaJie TeKcTa crpareruu: «Hamm uc-
cJIeOBaHUSA IPUHECYT YCTONUUBYIO IIOJIb3Y OOIIECTBY
u obeclieuaT MHHOBAIMOHHBIE PEIlleHUA II00aJIbHBIX
npobuaem. Ilepen aumom pacTyIeil CJI0KHOCTH CO-
IUAJIbHO-9KOHOMUUYECKUX IIPOOJeM Hallle MEeKIUCITI-
HJIVMHaApPHOEe HAYYHOE COTPYIAHUYECTBO, IIAPTHEPCTBO
C IPOMBINIJIEHHBIMY TPEAUIPUATAAMU U UHUIUATUBBI
0 BOBJIEUEHUIO OOII[EeCTBEHHOCTH IIPUHECYT HALEKIY
Mupy», — ormeuaet Timothy W. Tong, npesugenTt
The Hong Kong Polytechnic University, B cBoem mpu-
BeTCTBeHHOM cjioBe® B crpaTerum Bysa «Shaping the
Future». Takum o6pasom, OOJBIITMHCTBO YHUBEPCUTE-
TOB — JIN/IEPOB BhIcIIero oopasoBanusd Kuras (83 %) —
IJIAHUPYIOT COOTBETCTBOBATH KOHIIENIIUU «yHUBEPCHU-
TeT 4.0» kK 2025 roxy, 3agaBas o0 TPEHT PA3BUTUSI

3 Message from the President. Strategic Plan 2019/20-
2024/25. Shaping the Future. https://www.polyu.edu.hk/
cpa/splan/StrategicPlan2019/pdfs/4.pdf
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Ta6auya 2 / Table 2

Mpu3Haku cooTBeTCTBUA YHUBEpcuTeToB Kntas KoHuenuun «yHnsepcuret 4.0»

Signs of compliance of universities in China with the concept of University 4.0

ITpusnaku yHuBepcurera 4.0
(KOJIMUeCTBO YIIOMUHAHUIN B TEKCTE
Ko cTpaTeruii)
Cpoku pe- YecTBO
Ne /o YHuBepcurer aIu3aluy | CTPAHWUI] Aabik Corpyn- Pemrenne
crparerun |O6pasoBa- HUYECTBO HaIuo-
cTpaTteruy | crpare- Hayuubie
TeJabHAA c OM3HECOM | HaJIbHBIX
ruu HCCIIeNO0-
neAaTelb- 1 00yUeHme U TJI0-
BaHUA
HOCTBH IPeJIPUHU- | OaTbHBIX
MaTeJabCTBY | mpobaem
1 Peking University! 2021-2025 94 Kuraiickuii 75 39 19 15
2 Tsinghua University? 2021-2025 62 Kuraiickuii 58 25 16 12
3 The University of Hong 2016-2025 20 Anrnniickui 10 8 2 1
Kong?
4 Fudan University* 2021-2025 127 Kuraiickuii 112 98 38 22
5 The Chinese University of 2021-2025 121 Aurauiickuii 126 88 42 36
Hong Kong®
6 The Hong Kong University | 2021-2028 23 Anrnuiickuit 24 22 8 6
of Science & Technology®
7 Zhejiang University’ 2021-2025 61 Kuraiickuii 85 56 12 7
8 Shanghai Jiao Tong 2021-2025 56 Kuraiickuii 77 49 16 5
University®
9 City University of Hong 2020-2025 64 Aurauiickuii 50 41 22 14
Kong®
10 The Hong Kong 2019-2025 53 Anrnuiickuit 82 42 17 9
Polytechnic University'®
11 National Taiwan 2019-2023 280 Kuratickuit 235 21 41 12
University!!
12 University of Science & 2020-2035 57 Kuraiickuii 60 54 8 6
Technology of China'2

14-it natunerauit wian Peking University. Pedopmsr u passurue. https://zys.pku.edu.cn/docs/20211122113124985739.pdf
(Ha xuraiickoMm.)

14-i1 naruneruuit wiad Tsinghua University. Ilnau passutus. https://www.tsinghua.edu.cn/info/1624/88432.htm (Ha kuraii-
CKOM.)

The University of Hong Kong — Asia’s global university. Next decade our vision for 2016—2025. https://sppoweb.hku.hk/
vision2016-2025/index.html

14-i1 narunernuit twian passutud Fudan University. https://xxgk.fudan.edu.cn/wsswghzddtxxw/list.htm (Ha xkuraiickom.)
CUHK 2025. Excellence with purpose and responsibility. Strategic plan 2021-2025. https://www.cuhk.edu.hk/strategicplan/
cuhk2025

Strategic plan 2021-2028. The Hong Kong University of Science and Technology. https://strategicplan.hkust.edu

14-i1 narunerHuit niuad passurua Zhejiang University. https://www.zju.edu.cn/xxgk/2021/1117/¢17948a2442763/page.htm
(Ha xuraiickoMm.)

14-i1 narunernuit wian passutud Shanghai Jiao Tong University. https://gk.sjtu.edu.cn/Data/List/shswgh (Ha xuratickom.)
City University of Hong Kong. Strategic plan 2020—-2025: World-class research and education. https://www.cityu.edu.hk/
sp2020-2025

Hong Kong Polytechnic University. Strategic plan 2019/2020-2024/2025: Shaping the future. https://www.polyu.edu.hk/cpa/
splan/StrategicPlan2019

Cpenuecpounsbiit miuan passutusa National Taiwan University (2019-2023). https://www.ntu.edu.tw/about/doc/108-112
development_plan2020.pdf (Ha kuraiickom.)

14-i naTuneTHU aaH passutusa Aas University of Science and Technology of China u gonarocpounsie mesau go 2035 roga. https://
xxgk.ustc.edu.cn/_upload/article/files/eb/be/428f65d448598bcb199822dbcb3b/b346cab3-7396-492a-bf6e-f3f22a385302.pdf
(Ha xuTaiickoMm.)
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apyrum Bysam ctpasbl (crpaterus The Hong Kong
University of Science & Technology opuenTupoBana
Ha 2028 rox, a University of Science & Technology of
China — ua 2035 ropx).

CTOUT OTMETUTH UHTEPECHYIO OCOOEHHOCTH TEKCTA
cTpaTermii: KOJIMYECTBO YIOMUHAHUN HampaBJIeHUMR
IeATeIbHOCTHU yOBIBAET B IIOCJEN0BATEIbHOCTU «00-
pasoBaHuMe — HaydyHada paboTa — COTPYAHUYECTBO
c OMBHECOM — pellleHre HAIlTUOHAJIbHBIX U IJI00aJIbHBIX
upobisiem». CKopee Bcero, sTo CBA3AaHO C IIpeAcTaBJIe-
HUSAMMU COCTABUTEJEH CTPATETUM O BAa’KHOCTU ITUX
HamnpaBJieHU# B pabore yHuBepcurera. ToT paxT, 4TO
KOJIMUECTBO YIIOMUHAHUH IPEANIPUHIMATEIHCTBA B TEK-
CTe CTPATEeTMil BBIIIIE KOJIMUYECTBA YIIOMUHAHWY PEITeHU A
HaIlMOHAJbHBIX U I'JI00aJbHBIX TPO6JIEeM, KOHEUHO,
YAUBJSET U HAaCTOPAYKUBAeT OJHOBPEMEHHO.

CrouT TaKKe CKasaThb U 0 IPOPabOTaHHOCTY CTPATe-
T (0 YeM MBI CyJJUM II0 00'beMY TeKCTa — KOJIMYECTBY
CTPaHWUIL B JOKYMEHTE), YTO KOCBEHHO CBU/IETEJILCTBYET
0 KOJIMUEeCTBe COTPYAHUKOB, 3aIeICTBOBAHHBIX IIPU €€
"HanucaHuu. K maubojee meTaibHO MIpopaboTaHHBIM
TEKCTAM OTHOCATCS CTPATEruM CJEAYIONIUX YHUBEp-
CUTETOB:

e National Taiwan University — 284 cTp.;

The Chinese University of Hong Kong — 121 cTp.;
Fudan University — 127 cTp.;

Peking University — 94 ctp.;

City University of Hong Kong — 64 ctp.;
Shanghai Jiao Tong University — 56 ctp.;

The Hong Kong Polytechnic University — 53 cTp.

* % ¥

JlJIs1 KOHTEeHT-aHAJN3a TeKCTa CTPATeruii ¢ Mo3u-
MY MOHSITHA «00pPa30BaTeJIbHAS IKOCHCTEMAa» ObLIN
IPOaHaIM3UPOBAHBI YIOMUHAHUA IIATH €€ IIPU3HAKOB:
nupPoBU3AIUA, CETEBU3AIUA, NHHOBAI[IOHHOE AP0,
CJIO’KHOCTB, OTKPBITOCTE (Tab. 3).

Iugposusayusa paccMaTpuBajJach HAMU KAK
cmpamezuviecKku apzy MeHmupoeanHoe dHcelanue
YyHU6éepcumema é6Hedpamb yugdposevie mexHon0-
2uu 6 npoyeccvl. 06pa306aHua U obuyezo ynpas-
nenusn. 1 9TOT0 MBI YUYNUTHIBAJIU TaKWe CMBICJIOBBIE
CJIOBOCOUYETAHUA, KaK «IU(PPOBbIE CEPBUCHI», «UH-
TeJJIeKTyaJbHbIe CUCTEMBI», «OHJalH-OOpasoBaHUe»,
«obpasoBaTesibHbIE IIIAT(GOPMBI» , «BUPTYaJbHASA Peasb-
HOCTBb» U uX coueranus. OleHKa JaHHOTO ITOKa3aTeJis
mpeJcTaBjeHa B UCCJIeIOBAHUU KOJUUECTBEHHO (KOJIH-
YeCTBO BCTPEUAIOIINXCS CJIOBOCOUETAHUHM U TEPMUHOB).

Cemeseu3ayua paccMarpuBajlach HaMHU KaAK
cmpamezuieckoe cmpemieHue yHugepcumemos
K peanu3ayuu o6pa3oeamenbHblX npozpamm
6 Konnabopayuu c Opyzumu 6Y3amu U HAYLHbLMU
yenmpamu. OcoO6eHHOCTb CEeTEBU3AINY COCTOUT B Pac-
mpefeJieHur 00pa3oBaTeIbHBIX POJIeil MeKAY YUACTHHI-
KaMu 00pasoBaTeJIbHEBIX KJIACTEPOB U OOLEIMHEHMI.
Takasa (opma peaausauy 00PasoBaTEIbHBIX IIPOTPAMM
crioco0HA JIUKBUAMPOBATH reorpauueckue 6apbepbl
IJIS COTPYAHUYECTBA U 00pa30oBaTEeJIbHBIX WHHOBAIIUA.
Hcxopsa na 9T0T0, MBI yUYNUTHIBAJIU TaKUe IIOHATUA, KaK
«COTPYOHUUYECTBO», «TJIOOATBbHBIN OOMEH», «aKaJeMu-
YeCcKUil o0MeH», «CeTeBbIe IIporpaMmbl». OleHKa JaH-

Ta6auuya 3 / Table 3

MpusHakn o6pasoBaTenbHOI SKOCUCTEeMbI B yHUBepcuTetax Kutas

Signs of educational ecosystem in universities in China

No — o | (Cememme LI:I;;I}?:(?,; CnoxuOCTE | OTKPBITOCTH

= BUSALMA | salud | oo, | PPN | SFR | NPI | IOI
1 Peking University (PKU) 33 45 39 286 | 13,5 | 265 | 88,1
2 Tsinghua University (THU) 26 29 25 153 | 15,4 | 208 | 88,2
3 The University of Hong Kong (HKU) 8 9 15 304 7,5 328 78,5
4 Fudan University (FDU) 98 100 101 312 | 11,6 | 274 | 72,0
5 The Chinese University of Hong Kong (CUHK) 110 122 112 225 19,6 283 73,2
6 The Hong Kong University of Science & Technology 4 12 9 111 8,9 229 | 70,5

(HKUST)

7 Zhejiang University (ZJU) 24 28 22 503 | 14,3 | 205 | 68,1
8 Shanghai Jiao Tong University (SJTU) 25 40 33 107 12,5 154 71,2
9 City University of Hong Kong (CityU) 35 58 50 120 13,1 403 63,4
10 The Hong Kong Polytechnic University (PolyU) 10 33 15 224 | 10,1 | 282 | 65,8
11 National Taiwan University (NTU) 77 97 56 233 7,7 690 55,2
12 University of Science & Technology of China (USTC) 29 40 36 201 6,4 210 | 67,1
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HOT'0 TTOKAas3aTeJisd IPeACTaBJIeHa KOJIUUECTBEeHHO (KOJIH-
YeCTBO BCTPEYAIOINXCS CJIOBOCOUETAHUN U TEPMUHOB).

Hnuno6ayuonnoe a0po MOHUMAIOCh HAMU KAK
pa3pabomannas u 060CHO6AHHAA cucmema npeod-
nazaemvLx UHHOGAYUL Ha 6a3e Yyice cyu,ecmey-
wux yeHmpoé (Kkanacmepoé) UHHO6AUUOHHOU
noaumuKu yhueepcumema, KOTopble yIIOMIHAIOTCSA
B cTpaTeruax. VIcxond U3 9TOro, Mbl YUUTHIBAIU TaKUE
CJIOBOCOYETAHUA U TEDMUHBI, KAK « MHHOBAI[UU», «H-
HOBAIIMOHHOE Pa3BUTHE» , « THHOBAIIU B 00Pa30BAHUM »,
«MHHOBAIIMOHHBIN MOAXOI», « MHHOBAIIMOHHBIE TEX-
HOJorum». OIeHKAa JaHHOTO IIOKAa3aTesid TaKyKe Ipes-
CTaBJIE€HA KOJIMUECTBEHHO (KOJIMUECTBO BCTPEUAIOII[UXCSI
CJIOBOCOUYETAHUN I TEDMUHOB).

Op2aHU3AYUOHHYIO CNLONHCHOCIb YHUBEPCUTE-
Ta OIEHUTH HEIPOCTO, AJISA TOTO HEOOXOAUMO UMETh
HOJIHBIe JaHHBIe 00 aKTyaJbHOU OPraHM3aIl[MOHHOM
CTPYKTYpe By3a, a OHU He BCerjga 4eTKO U IIOAPOOHO
IpeJcTaBJIeHbl Ha opunuasbHOM caiiTe. 1 pacuera
CJIOKHOCTU OpTaHMW3allUU YHUBEPCUTETA He CyIIle-
CTBYET OOIEeNPUHATON METOAUKM, OJHAKO €€ MOHNCHO
OYyeHuUmb no KOC6eHHbLM noxasamenam. B ceasu
C TUM OBLJIO IPUHATO PEIleHVe UCIOJIH30BaTh JBE
METPUKU:

1. PPN (aHen. Postgraduate Programs Number,
KOJIMUYECTBO IPOTPAMM IIOCJIEBY30BCKOTO 006-
pasoBanus). ITokasarens PPN memomcTpupyer
KOJIMYECTBO PeaJIn3yeMbIX IIporpamMm ypoBHa MSc
(aunen. Master Science), MBA (arnzn. Master of
Business Administration) u PhD (aura. Doctor
of Philosophy).

2. SFR (anen. Students to Faculty Ratio, coor-
HOIIIEHVWE KOJIMYECTBa CTYJEHTOB K KOJUUYECTBY
npenonasareieii). I[lokazarens SFR maer npen-
craBjieHre 00 OTHOIIIEHUN KOJUYecTBa o0yuaro-
muxcs (6akaaaBpbl, MAaTUCTPAHTHI, ACTTUPAHTHI)
K KOJIMYECTBY HAyUHO-TIeJaroOTUUeCKUX pabOTHU-
KOB By3a.

Omrkpsimocmb yHuéepcumema mbvl OUeHUEANU
npu nomouwu déyx mempurx: NPI (anzn. Number of
Partner Institutions), T.e. KonuuecTBO OhUITHATIBHO
3aABJIEHHBIX YHUBEPCUTETOB-IIAPTHEPOB, YKa3aHHBIX
Ha opunmanbHbIX caiitax, u IOI (anza. International
Overall Index), T. e. TIOKa3aTeIb yYaCTUA By3a B MEMKIY-
HApOSHOM COTPYIHUYECTBE COIJIacHo pedtTuHry World
University Rankings 2023, JlagubIii HHAEKC COCTABJIEH
HA OCHOBeE OIIEHKU JOJI HOCTPAHHBIX CTYAEHTOB 1 MEXK-
IYHAPOAHBIX COTPYAHUKOB B COCTaBe O0yUAOIIUXCS
1 pabOTHUKOB By3a COOTBETCTBEHHO, a TAKMKEe MEXKIY-
HapOAHOM KoJJabopaliuy IPU HANNCAHUU HAYUYHBIX
cTaTell 1 UccIieJOBaHUMI.

ITo noxazamenro PPN Boigensercsa Zhejiang
University (503 nmporpammsbl ypoBHsa postgraduate).
B ocranpHBIX K€ yHUBepcuTeTax noxkasaresib PPN Ba-
pbupyetca B suamnasone ot 107 go 304 oporpamm.

1 World University Rankings 2023. Times Higher Education.
https://www.timeshighereducation.com/world-university-
rankings/2023/world-ranking#!/length/100/sort_by/rank/
sort_order/asc/cols/scores

ITo noxa3zamento SF R saubosee mpuUBJIeKaTEIHHO
BBITJIAIAT CJAEAYIOIe YHUBEPCUTEThI:

e University of Science & Technology of China —

6,4;

e The University of Hong Kong — 7,5;

e National Taiwan University — 7,7;

e The Hong Kong University of Science & Techno-

logy — 8,9.

Xysxe Bcero aesa ooctosat B The Chinese University
of Hong Kong, rae nmokasaresb SFR = 19,6.

PaccmarpuBas omkpsimocms ynueéepcumema
no unodekcy mexo0ynapoonozo compyoHuiecmaea
(I0I), crouTr ormeruTh yHuBepcutTeThl 'onkonra: City
University of Hong Kong, Hong Kong Polytechnic
University, The University of Hong Kong, The Chinese
University of Hong Kong, Hong Kong University of
Science & Technology, — 110 9TOMY II0OKAa3aTEJII0 OHH 3a-
HUMAIOT BeyIIre MecTa He ToJIbKo B Kutae, Ho u B Mupe.

BaskHo yKasaThb, UTO HEKOTOPbIe YHUBEPCUTETHI He
HOTPYAUJINUCH HAJ IIePEeBOJOM CBOUX CTPATEruit Ha aH-
TIIMHCKUH A3BIK 1/ WJIU He OITyO0JINKOBAJIU IIePeBeIeHHY IO
BepCcHUio Ha OQUITUATIBHOM caliTe, YTO TOBOPUT 00 OTCYT-
CTBUY 3asABJI€HHOI TPUBEPIKEHHOCTU IIPUHITUITY OTKPbI-
Toctu. K TaKMM yHUBepcuTeTaM OTHOCATCSA: Zhejiang
University, Shanghai Jiao Tong University, Fudan
University, Peking University, Tsinghua University,
National Taiwan University, University of Science &
Technology of China.

Hawubosnbiree KoImuecTBO KOHTEKCTHBIX YIIOMUHA-
Huil ¢pas, CBABAHHLIX C NPU3HAKOM «UYUPposu3a-
Yyua»,CoLEePIKUTCS B CTpATeIuaX yHuBepcuTeroB Fudan
University, National Taiwan University u The Chinese
University of Hong Kong, a MeHee BCero yrroMUHAHNIHA
y The Hong Kong University of Science & Technology
u The University of Hong Kong. B mesom mousaTus,
cBs3aHHBIE ¢ IudpoBU3aIeit, BCTpeuaTcs B CTpa-
TerusaX MOBCEMECTHO, UTO IOATBEPKJaeT MOHUMAaHUe
HeoOXOQUMOCTH Mepexona K Mu@POBBIM KaHajlaM
B3aMMOAENCTBUSA U BBICOKOTEXHOJOTUUYHBIM METOJaM
U cpeJcTBaM OOyUYEeHHS CO CTOPOHBI PYKOBOJICTBA BY3a.
MoskHO cKasaTh, UTO TAKOUM CTpaTern4ecKUIl IMOAXO
BCKODE IIPUBEJIET YHUBEPCUTETHI K IIOCTPOEHUIO I PO-
BOM BKOCHUCTEMBI — (DYHKIIMOHAIbHOU MJIaT(HOPMBI JJIA
peanmsanuu KOHIennun «yausepcuret 4.0».

IudpoBusarius oo6paszoBaTeIbHBIX yupe:KaeHU Ku-
Tas IIPOUCXOIUT BCJIEACTBYE IIN(POBOU TpaHC(hHOpMATIUT
UHIYCTPUH, a 00pa3soBaHNEe CTPEMUTCA Y IOBJIETBOPUTH
ee 3a1pOoCHl, a TAKKe YCTaHOBUTD ObICTPhIe U 9 (DEKTHUB-
HbIe KaHaJbl B3aUMOeiicTBUus ¢ 6usnecom. I{ludpposas
TpaHchOpMAaIlUa IPOMBINIIEHHOCTH KUTas IPOXOAUT
Ha OCHOBAHUU TOKYMEHTOB «14-¥1 MATHUJIETHUN IIJIaH
10 PA3BUTUIO MHAYCTPUY OOJBIINX JAaHHBIX » 2, « AHTED-
HeT +», «Cnenano B Kurae 2025», «O611as crparerus
Pa3BUTUA HAIMOHAJBHON MH(pOPMATUIAIUYU IJSI CO-
meficTBUA Pa3BUTUIO MUPPOBOM sKoHOMUKMU Kuras»,
a Takske mpoekTa «I{udposoii HlenaxkoBobiii myTh» [17].

2 14th Five-Year Plan for the Development of the Big Data
Industry. https://cset.georgetown.edu/wp-content/
uploads/t0426_big data_plan_EN.pdf
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»

Fig. 1. The number of mentions of the concepts of “digitalization”, “networking”, and “innovation core”
in university development strategies

«Cemesusayua» (anea. networking) xak camo-
CTOSITeJIbHOE TIOHATHE BCTPEUAETCSA B TEKCTE CTPATET Ut
ropasmo pe:ke, YeM ero KOHTeKCTHbIEe CHHOHUMBI: «I1ap-
THEPCTBO», «COTPYAHUUECTBO», «TJIOOATBbHBIN OOMEH » .
Yarie BCero 9T TePMUHBI MOYKHO O0HAPYKUTH B CTPa-
TEeTUAX PA3BUTUSA CIAEAYIOIINX YHUBEPCUTETOB:

e City University of Hong Kong — 58;

e National Taiwan University — 97;

e Fudan University — 100;

e The Chinese University of Hong Kong —122.

WuTepecHO TaKiKe, YTO KOHTEKCTHOE YIIOMUHAHUIE
COTPYIHMNUYECTBA B CPABHEHUU C YIIOMUHAHUAMY NHHOBA-
i 1 @ POBU3aINY BCTPeUaeTcsa yaie Bcero (puc. 1).
9TO MOJKeT OBITH CBA3AHO C TOCYJapCTBEHHBIMU IIPO-
rpammamu Kurast, KOTOpble CIOCOGCTBYIOT YKPEILJIEHUIO
COTPYAHUUYECTBA KAK BHYTPHU CTPAHBI, TAK U HA MEXK Y-
HapomHoM ypoBHe. K TakuM mporpaMmam OTHOCSTCS
upoekT «211», mpoexT «985», «ILnaTdopmbl MHHOBAIIIL
B KJIFOUEBBIX AUCIUILINHAX », IPOEKT « Y HUBEPCUTETHI
U OUCHUIIINHBI MUPOBOTO Kjacca» («Illyan u jro»),
nmporpaMMa Pa3BUTHUSA « Y HUBEPCUTETCKOE IPOCTPAH-
ctBO I'yanu:koy — I'oHKOHT — Makao» , HallnOHAJbHBIE
npoekThl «OAUH IOSAC, OMUH IYTh» U YIOMSIHYTHIN ViKe
«Cnenano B Kurae 2025» [18].

Ananusupysi KOJIUUYECTBO YIOMUHAHUN CJIOB «UH-
HOoéayuu» U «UHHOBAUUOHHDBLI», MOYKHO CKa3aTh,
YTO B CTPATETUAX YHUBEPCHUTETOB MPOCIEKUBAETCS
IeJieHANIpaBJIeHHOE CTPeMJeHe K NHHOBAI[MOHHOMY
pasButuio (cm. puc. 1). Tomy MoKeT OBITH JBEe IIPU-
YUHBI: MONYJAPU3ANUA UHHOBAI[MOHHOTO PAa3BUTUA
(Kak TpeHn) U peasibHOE TOHUMAaHUE CYTH MHHOBAIMI.
BHeapeHue roTOBBIX MHHOBAUUI OJA IMOBBIMIEHUA

s dpexTUBHOCTU — BTO 6OJiee IPOCTON MYyTh Pa3BU-
TUA, UeM CO3JaHue COOCTBEHHBIX (MacIiTabupoBaHUe
¥ KOMMepPIIUaJn3anud IeHHbIX HAYYHBIX OTKPBITUI).
T'oToBHOCTE K pa3zpaboTKe COOGCTBEHHBIX MHHOBAI[UIT
MOKHO YBUIETh, €CJIU IPOAHATN3UPOBATH KOJIUUECTBO
YIIOMUHAHUHN O CO3MAaHUM CTAPTAIIOB, O0YUYEeHUU IIpe-
HIPUHUMATEJIbCTBY U IAPTHEPCTBE ¢ OM3HECOM, a TaKKe
0 HAayYHO-UCCJIEOBATEIBCKUX U ONBITHO-KOHCTPYK-
Topckux paborax (HIOKP) (puc. 2). B abcoaroTHOM
OOJIBIIIMHCTBE YHUBEPCUTETOB, Kpome National Taiwan
University, BupHa 1ucrnponopIiius B UCIOJIb30BaAHUN
JaHHBIX TOHATU: HAyYHasd paboTa yIIOMUHAETCs Topas-
IO yaIlie, YeM COTPYAHUUYECTBO ¢ 6u3dHecoM. Bo3MoskHO,
9TO CBUAETEJHCTBYET O HeJOCTATOUHOM MOHUMAHUU
BaYKHOCTU KOMMEPIMAJIU3AIUA HAYUYHBIX OTKPBITUMN
uau Ke 06 OCO3HAHHOM BBIOOpe 6o0jiee CTAHIZAPTHOTO
nyTu paboTsl Bysa. OqHAKO, CY/IA O MeJIM MHHOBAI!-
OHHOII ITIOJIUTUKHY Ha YPOBHE I'OCYAAaPCTBA, TAKOU ITOAXO
He CTUMYJUPYeTCs 1 He 0100pAeTcs.

ITonmuTuka passutua Kuraa riaaBHBIM 00pa3oM Ha-
IpaBJeHa HA HNOAJEPsKKY COOCTBEHHBIX MHHOBAIIUI:
¢ 2006 roma mericTByeT MOJTOCPOYHBIN MJIAH PA3BUTUSI
WHHOBAIIMOHHOM cucTeMbl KuTas, ycTaHOBJIEHBI Ha-
JoroBble BeIUueThl o pacxomam Ha HMOKP u mHajoro-
Bble KAHUKYJLI IJIsI KOMIIaHuii, paboTaomniux B chepe
BJIEeKTPOHUKM U IIporpaMMHoOro obecrneuenusa'. Kpome
9TOTO, IPUHAT PAJ 3aKOHOB 0 BEHUYDPHOM (DMHAHCHUPO-

1 14-# DATUJIETHUN MJIAH HAIMOHAJIBHOTO 9KOHOMUYECKOTO

u conmmajbHOro passutusa Kuraiickoit Haponuoit Pecny-
OMUKN 1 HaOPOCOK AOJIrOCPOUYHBIX mesei o 2035 roxa.
IIpasumeavcmeo KHP. 13.03.2021. https://www.gov.cn/
xinwen/2021-03/13/content_5592681.htm (Ha kuraiickom.)
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in university development strategies

BaHUU, ¥ CO3NaHA ACCOIUANNA BeHIYPHBIX KOMIaHM' .

Eixerogsno Ha moAamep:KKy MHHOBAIIUIN TOCYAapCTBO
BeIAeasseT okoJo 2 % BBII [19]. Tak, camble u3BECT-
Hble coBpeMeHHbIe Komnanuu Kuraa (ZTE, Huawei
u Lenovo) npeBpaTUINCh B MUPOBBIX JUIEPOB B chepe
NKT-rexHOJOTHIT UMEHHO 6J1arofapsi TOCYJapCTBEHHBIM
mporpaMMaM IMMOAAep:KK1. PasBUTHUIO CTPAHBI B IIPO-
IBUKEHUU He3aBUCUMBbIX MHHOBAIUH, CO3MaHUIO MHHO-
BAI[MOHHOM cpeabl 1 peanusanuu nporpamMmsl «OcHoBa
HaIMOHAJILHOH CTPaTeruy B 00JIaCTy HHTEJJIEKTYaIbHON
cobecTBeHHOCTH » 2, neiicTByromieit B Kurae ¢ 2008 rona,
TaKiKe CIIOCOOCTBYET HeZlaBHee YCUJIeHNEe 3all[UTHI IIPaB
MHTEJIEKTyaJIbHOM COOCTBEHHOCTH
® AKTUBU3AIUA IPABOOXPAHUTEIbHOMN PAOOTHI B CO-
OTBETCTBYIOIIIEH cepe;
e aKTMBU3AIUSA PAabOThI IO BHECEHUIO IIOIIPABOK
B 3aKOHBI O ITaTEHTaX, 00 AaBTOPCKOM IIPABE U O TO-
BapHBIX 3HAKAX B I[EJIAX MOBBIIIIEHU A OTBETCTBEH-
HOCTH 3a HapyIIIeHUs 3aK0HA;
e ympoleHue Iporeayp opopMIeHns IPaB Ha UH-
TeJIJIEKTYaJIbHYIO COOCTBEHHOCTD;
e pacHimpeHUe MeKIyHapOIHOrO COTPYAHNUECTBA
B cdepe 3aIUTHI IPAaB WHTEJIJIEKTYaJIbHOU CcO0-
CTBEHHOCTH.

China Venture Capital and Private Equity Association
(CVCA). http://www.cvca.com.cn/home/index/xhjje.html
2 Outline of the National Intellectual Property Strategy. WIPO
(World Intellectual Property Organization ). https://wipolex-
res.wipo.int/edocs/lexdocs/laws/en/cn/cn021en.pdf

OTAeJbHO CTOUT OTMETUTH, UTO CIIEIUAJILHBINA aj-
MUHUCTPaTUBHBIHN paiton Kuraiickoit Hapoguoii Pecmry-
6sinKY [OHKOHT OPraHUYHO BCTPOEH B OOIITYIO IIOJTUTUKY
Kuras mo nmudposBoii TpauchopManum, MeXKIYHAPOI-
HOMY COTPYAHUUYECTBY U MHHOBAITMOHHOMY Da3BUTHUIO.
B naTuigeTHeM miaaHe pasBUTUA 9KOHOMUKHU Kuras
ua 2021-2025 rogbl ToCyZapCTBO OTUETINBO AEKJIAPUPY-
eT 3aauy IpeBpalneHus 'OHKOHra B MeXKAYHAPOTHBIN
IeHTP UHHOBAIINI U TeXHOJIOTUM. ['OHKOHT NCTI0IB3yeT
CcBOUM 0COOBIE IPEUMYIIeCTBA [N HOCTUKEHUS BBILA-
IOIIUXCSA Pe3yabTaToOB B 06sacTy (GyHIaMEeHTAIbHBIX
WCCJIeIOBAHUU U TEXHOJIOTUYECKNX MHHOBAIui. B Ha-
crodAmnuii MmoMeHT B ['oHKOHTe BeneT cBoio pabory ITF
(aHen. Innovation and Technology Fund, ®@oujg naHO-
Ballnii 1 TeXHOJOTIUI), KOTOPBIA IIPUCYKIaeT I'PAHThBI
o 18 pasnmuunbsiM mporpammMam®. Cpefn STHX IIPOTPAMM
MmoxxHO orMeruTh University-Industry Collaboration
Programme, B pamkax KoTopoii 3a mepuox ¢ 2004
mo 2022 rox 0110 IpHUCYIKAeHO 384 rpaHTa Ha OOIIYIO
cymmy 481,3 MJIH TOHKOHTCKUX J0JIIapoBL.

TaiiBaub 61aromaps IIPaBUTEIbLCTBEHHOM! IIOANEPIK-
ke HUOKP u BoIcIiero o6pasoBaHus aKTUBHO CIIOCO0-
CTBYeT MHCTUTYIMOHAJBHBIM NU3MEHEHUSIM, KOTOPbIe

3 Annual Statistics of Approved Projects (2022). Innovation

and Technology Fund. https://www.itf.gov.hk/en/itf-
statistics/index-4.html

4 Statistics of Approved Projects (as at 30/11/2023).
Innovation and Technology Fund. https://www.itf.gov.hk/
en/itf-statistics/index-1.html
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CBSABBIBAIOT YHUBEPCUTETHI, MIOJIUTUYECKIIE HWHCTUTY THI
U UHIYCTPUIO, IPeBpalfas UX B HIOUCTUHE MHTEPaAK-
TuBHBIe ceTu. CoBpeMeHHbIe YyHUBepcuTeThl TaiiBansa
BCe aKTUBHEE CTAHOBATCA HNPEAIPUHUMATEJIbCKUMU
YHUBEDPCUTETAMHU, UTO CIIOCOOCTBYET MHTEPaKTUBHOMN
paspaboTKe MHHOBAIIUIL 10 MOJIEJIN « TDOMHAA CIIUPAJIb» ,
IpeAIIoIaraiolleil B3auMoeicTBIE MEXKY aKageMuye-
CKOM c(hepoii, TPOMBIILJIEHHOCTHIO 1 IIPABUTEIHCTBOM
C IIeJIBIO COJIEICTBUSA HAITMOHAJIFHOMY 9KOHOMUYECKOMY
u contuanbHOMY passutuio [20].

Hemuyxkunoin TaliBans Ha3bIBAIOT KOMIIAHUIO
Taiwan Semiconductor Manufacturing Company
(TSMC), ocuoBauuyio B 1987 roxgy. 3a 35 jier paboTsI
TSMC coBepiiinaa roJIOBOKPYKUTEJIbHBIN B3JI€T HA M-
POBOM PBHIHKE OJIYIIPOBOJHUKOB U Mukpocxem. Ha Hee
TpuUxXogUTCA 60JIee IOJIOBUHBI MUPOBOTO PHIHKA UUIIOB,
a eciu OpaTh YUIBI IIOCJIETHEr0 IIOKOJIEHUA, TO JOJIA
kKomuaHuu npesbiaeT 90 % [21].

5. 3aKkno4yeHue

IIpoBeneHHBIN KOHTEHT-aHAJNU3 TEKCTOB CTPATET U
pasBuTtus yuusepcureTroB Kuraa (BKaouas ['OHKOHT
u TaliBaHb) 1 COOPAHHOM CTATUCTUKY II03BOJISIET CAEIATh
BBIBOJI, UTO Bce 12 paccMaTpuBaeMbIX YHUBEPCUTETOB
B Ousmkaiinnem OyayIieM MOT'YT IIPeBPaTUThCA B oOpa-
30BaTeJbHYIO 9KOCUCTEMY, AEHCTBYIOIIYIO Ha OCHOBE
nudpPOBLIX UHCTPYMEHTOB YIIPaBJIeHUSA C Pa3HOU cTe-
IIeHbIO BHYTPEHHEN U BHENTHell MHTerpaiun, KoTopas,
KOHEUYHO, OyIeT 3aBUCETH OT CJIOKHOCTHU UX CTPYKTYPHI,
CKOPOCTHY BHEAPEHU S MHHOBAI[MII M KAYeCTBa YIIpaBJIeH-
YecKHUX pelrienuii. Bojiee Toro, MoKHO CKas3aTh, UTO YHU-
BE€PCUTETHI C HAUBBICIIIMH TOKA3aTeIAMU OTKPHITOCTH
u caokuocTU (cM. mHIeKchl SFR, NPI, I0I) Ha coBpemen-
HOM 9Talle CBOETO Pa3BUTHUA YsKe IIPeICTaBIAI0T cO00it
obpasoBaTeJbHYIO 9KocucTeMy. B 00 IbIIIell cCTeIIleHr 3TO
OTHOCUTCH K YHUBepcuTeTaM ['OHKOHTa, UTO 00y CI0BIE-
HO HE3aBUCUMOU 00pa30BaTEeIbHOU 1 SKOHOMUUYECKOU
HOJINTUKOI, KOTOpad oKasaJjach 6oJiee apheKTUBHOI,
yeM HOJUTHUKA MaTepruKkoBoro Kuras (3a HEKOTOPBIMU
UCKJIIOUEHUAMIH).

M HTEPECHO OTMETUTH, UTO IPU aHATIN3€ PA3BBUTUA
YHUBEPCUTETOB BCErla BOSHMKAET MHOTO TPYIHOCTEH
C JaHHBIMU, UCTOUHUKU KOTOPBIX CJOKHBI IO CBOEH
CTPYKTYPE U TPYIHO IIpoBepsaeMbl. Kpome Toro, AeKJia-
PUPOBaHHBIE IIeJI PA3BUTUS YHUBEPCUTETOB He BCeraa
peanusyoTcsa Ha IPaKTUKe U COBIIAZAIOT C KOHEUHBIMU
TOCTUKEeHUsIMU. B CBA3Y ¢ 9TUM KOHTEHT-aHAJIU3 CTPa-
Teruil U Pa3JINYHBIX OTKPBITHIX ITOKa3aTeJel XOTs U sB-
JIsieTCsl MHTEePEeCHBIM U 9(P(PEeKTUBHLIM UHCTPYMEHTOM
aHaJau3a IJaHOB 10 Pa3BUTUI0 YHUBEPCUTETOB, OJHAKO
umMeeTr cBou MUHychbl. K HUM oTHOCSATCS IpOGJIeMbl MH-
TepIpeTaIuy CJA0MKHBIX 1/UJIN JBYCMBICJIEHHBIX (hpas.
Kpowme Toro, ananus cTpaTeruii He SBISETCSI OTPAYKEHM -
eM peaJIbHOCTH Ja’ke B KPAaTKOCPOUYHOI MepCIeKTHUBe.
Ona udyyeHusa aKTyaJbHOTO IIOJIOYKEHUA e B OTHO-
mIeHUY TpaHcHOpMaIMU YHUBEPCUTETOB HEOOXOIUMO
WCIIOJIb30BATH IOTIOJIHUTEJIbHBIE METOIUKMU

e TIyOMHHBIE MHTEPBBHIO IEPBBIX JINI] YHUBEPCUTETA

¥ JINI, IPUHUMAIOINX PEIIeHNd;

® aHAJIN3 BEPTUKAJIBHOMA U TOPU3OHTAIBHOMN CTPYK-
TYpPBI OPTaHUBAIINH;
e mccJienoBaHUs B BebO-cpee (AaHAIU3 CONePIKaAHMI S
caliToB, BeO-aHAJIUTUKA U IP.);
e KpayJauWHT-aHaJIN3 Beb-caiiTa Bysa(aHe.crawling,
CKaHWpPOBaHUe camTa);
® OIIeHKU HE3aBUCUMBIX DKCIIEPTOB;
® OIIeHKU PeHTUMHTOBBIX ar€HTCTB U MHOTOE IPYTOe.
Hcxomsa us3 aToro, KOJJIEKTUB aBTOPOB ILJIAHUPYET
IIPOBECTU HOBBIE€ MCCJIEJOBAHUS C IPUMEHEHUEM YIIO-
MSAHYTBHIX METO/OB I HHCTPYMEHTOB.
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NOANMUCKA

XypHan «AHchopmaTnka n obpasosaHune»

NHpeKkc noannuckn
Ha 1-e nonyrogue 2024 ropa
(«Ypan-lpecc», «AP3U» n ppyrmne areHTCcTBa NOANNCKN)

70423

MepuoanyHocTb Bbixoaa: 3 HoMepa B nonyroauve (pespanb, anpenb, UIOHDb)
O6beM — He meHee 88 nonoc

PepakumoHHas crommoctb — 900 py6.

NMPABUJIA AN1Id ABTOPOB

YBaxaembie Konnerun!

CraTtbu gna nybnukauum B xxypHanax «MHpopmaTrika n obpasoBaHme» n «MHGopMaTrKa B LUKONE» AOMKHbI
OTNPABNATLCA B PEAAKLMIO TONBbKO Yepes 31eKTPOHHYI0 ¢popmy Ha canite UHDO (paspen «<ABTopam —
OTnpaBKa cTaTbu»):

https://infojournal.ru/authors/send-article/

ObpaLlaem Balle BHUMAHWE, YTO /1A OTNPABKM CTaTb HEOOXOAMMO NpefBapUTENbHO 3aperncTpupo-
BaTbCA Ha canTe MHDO (nnn aBTOpM30BaTbCA — A5 3aPerncTPUPOBaHHbIX NONb30BaTeNeN).

C Tpe6oBaHNAMM K 0opopMneHnIo NpeacTaBAAeMbIX 4N1A Ny6nrKauum matepuanoB MOXKHO O3Ha-
KomutbcA Ha cante UHODO B paspene «<ABTOpam»:

https://infojournal.ru/authors/

O6patute BHUMaHKe: TpeboBaHUsA K opopmneHmto paitnia pykonmcu — pasHble Ans XKypHanos «MH$op-
MaTrKa 1 obpasoBaHue» n «MHdopmaTtuKa B wkoner. MNpu noarotoske dainna pykonucm opueHTUpymnTechb
Ha TpebOoBaHMA ANA TOro XKypHana, B KOTOpbI Bbl NpefcTaBnsaeTe cTaTbio. ECnv Bbl npeacTaBnaeTe pykonucb
B 06a XXypHana (4na nybnmkaumm B OGHOM U3 N3AaHUI — Ha YCMOTPEHUE peaaKkumm), npu ee opopmaeHnn
cnepyeT PyKOBOACTBOBATbCA TpeboBaHMAMN K OPOpMIeHN0 pyKkonucu B XypHan «MHpopmaTrka n 06-
pa3oBaHue».

JononHutenbHyo NHOOPMaLMIO MOXHO MONYYnTb B pa3aene «ABTopam — Yacto 3apaBaemble BO-
npocbi»:

https://infojournal.ru/authors/faq/
a Takxe B pegakuumn MHOO:
E-mail: readinfo@infojournal.ru
TenegoH: +7 (495) 140-19-86




e 1C:OueHka Ka4yecTBa
.!1% obpa3oBaHusd. LLIkona

TpexypoBHeBas EavHble noaxoabl MporHosupoBaHue
cucrema K BHYTpeHHel pe3ynbTaToB
OLLeHKM KauecTBa M BHeLWHeNn UTOroBOM
o6pasoBaHus OLeHKe KauecTBa rocypapcrBeHHoOM
obpasoBaHuA arrecrauum

CooTBeTcTBUE OnepaTtnBHoOe
aKTya/ibHbIM ynpaBsiieHue

HOPMaTUBHbIM KauecTBOM
AOKYMeHTam obpasoBaHusa

MporpammHO-MeToAMYeCcKas CuUCTeMa MpejHa3HavyeHa ANA OLEeHKW KayecTBa OCBOeHWs obpasoBa-
Te/IbHOW MPOrpammbl Ha CAEAYHOLMNX YPOBHAX: OLeHKa UHAMBUAYa/bHbIe JOCTUXEHWUM OByudatoLymxcs,
BHYTPUK/IACCHOE 1 BHYTPULLKOJIbHOE OLleHVBaHMe.

Mporpamma pa3spabotaHa Ha OCHOBE METOAMKMN BEAYLLEro HayuHOro coTpyaHuka IHCTUTyTa ynpaBaeHus
obpasosaHnem PAO, kaHauaaTa negarornyeckmx Hayk, soueHTa H.b. DomuHomn.

DYHKLUNOHANIbHbIE BO3MOXXHOCTH Mpeumyuwecrea cnosib3oBaHusA
e OueHka nHanBuayanbHoro yposHs ocsoermsa roc. e ObecneyeHne NHAMBMAYann3aLum obpasoBaHus,
o AHaIUTMUYECKME PaCUeTbl YCNEBAEMOCTH YUaLLUXCH BbISIBIEHME CMNOCOBHOCTEN M NPespPacroNoXeHHOCTH
Y KauecTBa 06Pa3OBaHMS. KaXkAoro y4alerocs K onpejeseHHoMy cnekTpy
AVUCLUTIVH.

o AHanM3 06BHEKTVBHOCTY OLIEHUBAHWIS MHANBUAYANbHbIX .
06pazoBaTe/bHbIX AOCTUXKEHMNIA 0By UAOLLMXCS. * [llpeaocraenenve negaroram H996XOA”M°“
MHOPMaLMM ANA NPaKTUYECKOV AEATENbHOCTY

(koppeKkTMpOBKa NPorpamm, Bbi6op TEXHONOTUIA
06yueHus, BbisiBNeHWE NPo6aeM B 06yUeHuH).

¢ [lepcoHanbHbI KOHTPOb NPOdECCUOHANBHOW
[eATeNbHOCTY nejarora C BbisiBIEHUEM NMPO6IEMHBbIX

KOMMOHEHTOB.
o [lpepocTaBneHvie pyKOBOAUTENO AaHHbIX,

HeobXoAMMbIX A8 aHanu3a paboTbl
nejarormMyeckoro KosnekT1Bea.

e [IporHo3 noBbilWeHNUs KayecTBa 0bpasoBaHus,
BK/IHOYaA pe3ynbTaThl rOCyAapCTBEHHbIX
3k3ameHoB (O3 u ElN).

www.ic.ru obrazovanieAc.ru/oko obr@1c.ru








