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IIMPPOBAS OBPA30BATEJ/ILHAA CPEJIA - OCHOBHOW TPEH/
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C. . YepHsbix (HoBocubupck, Poccus),
HU.T. Bopucenko (KpacHosipck, Poccus)

BsedeHue. Briciias 11K0J1a, paBHO KakK M BCSl CUCTeMa 06pa3oBaHUs, Nepe-
»KUBaeT 1obasbHble TpaHchopManuu. Co3panue nudppoBoil 06pa3oBaTebHON
cpean! (LOC) cTaHOBUTCS OCHOBHBIM TPEeHJ0M 3THUX TpaHcpopmanuil. MaccoBbie
OTKpbITbIe OHJAUH-Kypchbl (MOOK) - cocTaBasiomasn (noxxaayi, camasi pa3BuTas
cerofHsa) uudpoBoit 06pazoBaTebHOM cpeibl. Llesb vcciie[oBaHUS COCTOUT B Bbl-
sBaeHUU 3G PeKTUBHOCTU Mcnonb3oBaHUs MOOK B o6pasoBaTesibHOM Npoliecce
U Ollpe/ieJIEHUU TOTOBHOCTH K 3TOMY CTyZAeHTa. CoCcTosATe/bHA JIM BbICIIAsA IIKOJa
B JJUCKypCe TaKOH NOArOTOBKHU CyO'beKTa K ero CaMOCTOSATeIbHOM paboTe B «IIpo-
CTpPaHCTBe LUPPOBOro 06yIEHHSI», YPOBEHDb MAaTEePHATN3Ma B KOTOPOM PE3KO I10-
HUxKaeTca?

Memodosaozust u Memoduka uccaedogaHusi 6a3UPYOTCs HA MPUHIMIIAX KOH-
HekTuBusMa (B. @ayccep, [. CumeHc, C. /loyHC U Ap.) ¥ COLMATBHOIO KOHCTPYK-
yuonusMma (II. beprep, T. JlykmaH u gp.). OnpeAensiiolUMy Cpefyd HUX SBJASIOTCS
caenyrouiye: 1) o6ydyeHre — 9TO MPOLECC, KOTOPBIA MPOUCXOAUT B HEONpeJeeH-
HOU cpejie ¥ He MOXKET MOJIHOCTbI0 HAXOAUThCS M0/, KOHTPOJIEM JIMYHOCTH 06y4a-
IOLIErocs; 2) NpoIecc yueHus JA0KEH MOALePXKUBATHCS U3BHE, C ToMoIlbio CeTH
U IVIaBHas1 3a/ja4ya 06y4Jarollerocs — BKJaoyeHue cebsi B 3Ty CeTb IpU YCJI0BUU CO3-
JaHUs COGCTBEHHOM obydarole TpaekTopuu (koMmMmyHuKanuu). STEM (Science,
Technology, Engineering, Mathematics) u MOOK npu 3ToM paccMaTpUBarOTCS Kak
cBoeoOpasHble y3Jibl KOMMYHUKaLMKA, obecreyrnBarlide AOCTHXKEHHUE WH/AUBU-
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JlyaJIbHbIX LieJied 00y4yeHHUs U co3/jaHHe 06pa3oBaTe/ibHOr0 CO061ecTBa HOBOrO
Tuna. MccieroBaHus, CBsI3aHHbIE C OL[eHKAMU UX [ePCIeKTUB U 3P PEKTUBHOCTH,
omupamnTcsa Ha crnenududeckue pedseKCUBHbIE CHCTEMbI, pa3pabaTbiBaeMble
B JUCKypCe MeXJUCLUIIMHAPHOTO mnojxoja. B ocHoBe pedJiekcuu npoucxons-
IIMX M3MEeHEeHUH JIEXXUT Te3UC HeU30eXXHOCTU AUaJeKTHYeCKOro CHATHUS paHee
YCTOMUMBBIX (KaK 0Opa3oBaTeJIbHbIX NapaZiurM) 6MXeBHOpPHU3Ma U KOHCTPYKTHU-
BM3Ma KOHHEKTUBU3MOM. [Ipy 3TOM OCHOBOM JUCKYCCHUH 3a4acTyl CTAaHOBSTCS
“MeHHO TexHosioruu o6ydenus. STEM, STEAM (Science, Technology, Engineering,
Arts, Mathematics), SCRUM, Agile, Bace, KaiiazeH u gpyrve MeTOAUKH U TEXHO-
Jlorud (B UX MPAaKTUYECKOM PAa3BUTHU) NMPOKJIAJbIBAIOT CTAOUIBHYIO JUHUIO Ha
NOBbILUIEHNE aKTUBHOCTH U CAMOCTOSITE/IbHOCTU CTYJ€HTa KaK OCHOBHOI'O Cy0'b-
eKTa 06pa30BaTeJIbHOI0 MPOCTPaHCTBa. Kak CTyZeHThbl yMEIOT UCN0J1b30BaTh 3TY
caMocTosITeIbHOCTh? Hackosibko OHa 3dPeKTUBHA B COZEpKaHUU TEXHOJIOTUHU
STEM? OCHOBHBIM Te3MCOM, NOATBEPKAAKUUM HeCOMHeHHYyK moJsb3y STEM,
SIBJISIETCS TOJIOKEHHE O TOM, YTO B 3TON 06pa3oBaTe/bHOM cpejie 06yJarouuecs
HCIHOJIB3YIOT «d MO3TH U PYKU», TO €CTh CPa3y y4yaTcs MoJay4aTb U UCIOJIb30BaTh
3HaHUs1, pa3BUBasl CBOM MPAKTHUYeCKHe CIIOCOOHOCTU. ABTOPHI [ieJIal0T MONbITKY
MOATBEPAUTD WU MOJBEPTHYTh COMHEHHIO abCOJIIOTHOCTD 3TOr0 YTBEPXKAEHUS.
B KOHKpeTHO-NearornieckoM OTHOLIEHUU 3TO NpobsieMa COOTHECEHHOCTH Teo-
peTrhyecKoro Matepuala, usydyaemoro ¢ nomoubo MOOK, u pelieHus Ha 0cCHOBe
3TOro MaTepuaJsia NpaKTHUYeCKUX 3a7ad.

Pezynbmameul uccaedosanus. C 11e/1bl0 OTBETUTb Ha MOCTaBJIEHHbBIN BONpPOC
IPOBeJIeHO MUJIOTHOE HUccie/joBaHre B CubUpckoM desiepalbHOM YHUBEPCUTETE
(moka 1 ABYX pasziesioB AUCLUUIIMHBI « MHXKeHepHash U KOMIIbIOTepHas rpadu-
Ka» — «MHxeHepHas rpaduka» u «HayepraresnbHas reomeTpusi»). OnucaHnue nu-
JIOTHOTO uccieoBaHus B CUGUPCKOM deiepalbHOM YHUBEPCUTETE OKA3AJIO0, YTO
BbICOKME pe3yJsibTaThl TecTupoBaHUA B MOOK, nosiyueHHble IpHU CaMOCTOATEIb-
HOM U3y4YeHUHU TeOpeTHYEeCKOH 4acTH Kypca, He MOATBepAUJINCh NIPU pelleHUH
NpaKTUYeCKUX 3a/la4. JTa NPOTHBOpPeYUBas CUTyalusl TpebyeT OCHOBATEbHbIX
HCCIeIOBaHUM B 3TOM HallpaBJIeHUH, TOCKOJIbKY CTAaBUT 10/, COMHeHHe 3deKTUB-
HOCTb IJIAHUPOBAHUSA U yIPaBJEHUs MPOLLECCOM 00yUyeHUs1 B 06pa3oBaTebHbIX
cpenax STEM u STEAM. 3To0, B cBOIO 04Yepe/ib, TpeOYET THATEJIbHON NPOPa6OTKH
MX [lelaroru4ecKux, ICUX0J0TMYEeCKUX U TEXHOJIOTMYECKUX OCHOBAaHUH.

3akaroyeHue. ABTOpbI He COMHEBAIOTCS B TOM, YTO 3aMeHa (110Ka 3JleMEHTHasl)
MHCTPYKIIMOHM3Ma (Ha mi1aTdopMe 6MXeBUOPHU3MA) U COLIMaTbHOI0 KOHCTPYKIHU-
OHM3Ma, a 3aTEM U KOHHEKTHBU3MA — 3TO CTpaTerniyecKui Ny Th B3aUMOAENCTBUS
naguBuga u Cetu. Co3pganue LIOC MOKHO paccMaTpuBaTh OJHOBPEMEHHO U KaK
JU3PYNTUBHYI0 MHHOBAIMIO U KaK Hadyaso GOPMHUPOBAHUS KAaueCTBEHHO HUHOU
aKocucTeMbl obpaszoBaHus. CeTeBoe oOy4yeHue GyAeT Bce GOJblile HAIOMUHATh
«BOJIBILIYI0 UTPY» BCEX CO BCEMHU, a HaJiesieHUe 3HaHUs (MPOAYKTa WUrpbl) JUY-
HOCTHBIM CMBICJIOM HEeCTH B cebe Bce 60JIbIINHI coljMaibHbIA NoTeHIMa . OgHaKo,
KaK MOKa3bIBAlOT YaCTHbIE MPAKTUKU 00y4YeHUs, /ISl TOJydeHHUs MOJJOOHBIX pe-
3yJIbTaTOB apXUTEKTypa 06pa30BaHUs HY>K/AaeTCsl B KODEHHOM MepeCcMOTpE, a He
B OJJHOMOMEHTHBIX aKTaxX U pelleHUsX. CMelIaHHOe 06ydyeHHe B 3TOM paKypce
MOXeT 0Ka3aThCd ONTUMaJIbHBIM CPeJCTBOM NIPEO0JIEHUSA OLLYIIEHUH «1I0KOBOU
06pa3oBaTe/IbHOM MOJIUTUKU» U NMPEOJI0JIeHUs pa3pblBa (HaPsAY C IPOEKTHbIMU
TEXHOJIOTUSIMU) MEXAY Teopuel v NPaKTUKOH.

Karouesswie caosa: MOOK, STEM, o6pasoBanue, STEAM, [1OC, Briciiee o6pa3o-
BaHUe, CyO'beKT 00y4yeHNs], KOHHEKTUBU3M.
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DIGITAL EDUCATIONAL ENVIRONMENT AS THE MAIN TREND
IN THE EDUCATION TRANSFORMATION
S. I. Chernykh (Novosibirsk, Russia),
I. G. Borisenko (Krasnoyarsk, Russia)

Introduction. Higher education, as well as the entire education system, is un-
dergoing global transformations today. The creation of a digital educational envi-
ronment (DSP) is becoming the main trend in these transformations. Massive open
educational courses (MOOCs) are a component (perhaps the most developed today)
of the digital educational environment. The purpose of this work is to clarify the
effectiveness of the use of MOOCs in the educational process and determine the stu-
dent’s readiness for this. Is higher school sound in the discourse of such preparation
of the subject for his/her independent work in the “digital learning space”, in which
the level of paternalism is sharply reduced?

Methodology and methods of the research were based on the principles
of connectivism (W. Flusser, D. Siemens, S. Downs and others) and social con-
structionism (P. Berger, T. Luckman, etc.). Two of them are decisive. Learning is
a process that takes place in an uncertain environment and cannot be complete-
ly controlled by the student’s personality. Therefore, the learning process must
be supported from the outside, with the help of the Network, and the main task
of the student is to include him/herself in this Network, subject to the creation of
his/her own learning trajectory (communication). At the same time, STEM (Science,
Technology, Engineering, Mathematics) and MOOCs are considered as a kind of com-
munication nodes that ensure the solution of individual learning goals and the cre-
ation of a new type of educational community. Research related to assessing their
prospects and effectiveness is based on specific reflexive systems developed in the
discourse of an interdisciplinary approach. The reflection of the ongoing changes
is based on the thesis of the inevitability of the dialectical removal of previously
stable (as educational paradigms) behaviorism and constructivism by connectivism.
At the same time, it is teaching technologies that often become the basis for dis-
cussions. STEM and STEAM (Science, Technology, Engineering, Arts, Mathematics),
SCRUM, Agile, Basho, Kaizen and other methods and technologies (in their practical
development) confirm a stable line of increasing activity and self-activity student
as the main subject of the educational space. How do students know how to use this
independence? How effective is it in containing STEM technology? The main thesis
confirming the undoubted benefits of STEM is the statement that in this educational
environment, students use «both brains and hands», that is, they immediately learn
to receive and use knowledge, developing their practical abilities. The authors at-
tempt to confirm or question the absoluteness of this statement. In a concrete ped-
agogical respect, this is the problem of correlating the theoretical material studied
with the help of MOOCs and solving practical problems on the basis of this material.

The results of the research. To answer the question, a pilot study was carried out
at the Siberian Federal University (so far for two sections of the discipline “Engineer-
ing and Computer Graphics” - “Engineering Graphics” and “Descriptive Geometry”).
The description of the pilot study at the Siberian Federal University showed that
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the high test results in the MOOC, obtained during the independent study of the
theoretical part of the course, were not confirmed when solving practical problems.
This controversial situation undoubtedly requires more thorough research in this
direction, since it casts doubt on the effectiveness of planning and managing the
learning process in STEM and STEAM educational environments. This, in turn, re-
quires a more thorough study of their pedagogical, psychological and technological
foundations.

Conclusion. The authors have no doubt that replacing (so far elemental) of
instructionism (on the platform of behaviorism) and social constructionism, and
then connectivism, is a strategic way of interaction between the individual and the
Network. The creation of DSP can be considered both as a disruptive innovation
and as the beginning of the formation of a qualitatively different education ecosys-
tem. Networked learning will more and more resemble the «big game» of everyone
with everyone, and endowing knowledge (the product of the game) with a personal
meaning will carry more and more social potential. However, as private teaching
practices show, in order to obtain such results, the architecture of education needs
a radical revision, and not in one-step acts and decisions. Blended learning from
this perspective can be the optimal means of overcoming the sensations of “shock
educational policy” and bridging the gap (along with project technologies) between
theory and practice for the student.

Keywords: MOOC, STEM, education, STEAM education, DSP (digital educational
environment), higher education, subject of learning, connectivism.

For citation: Chernykh S. L., Borisenko I. G. Digital educational environment
as the main trend in the education transformation. Philosophy of Education, 2021,

vol. 21, no. 3, pp. 5-17.

BBegenue. Cero/iHsl IJIaBHBIM TPeH/IOM Mpeobpa3oBaHus 06pa3oBaTeib-
HOI'0 IPOCTPAHCTBA AABJsIeTCs ero uudposas TpaHcpopmanus. [loyTu Bo Bcex
00pa3oBaTesIbHbIX YUPEXKJeHUAX I0IBUIMCh UHTEPAKTUBHbIE JJOCKH, 3JIEKTPOH-
Hble JHEBHUKH, 3 aKTUBHOE HCII0Jb30BaHHUE COLUAJIbHbBIX CeTel /i1 CBSA3U
Y KOHCYJIbTALlMU CTaJI0 IPUBBIYHBIM SIBJIEHUEM. YYaluecsl B KaueCTBe 3aJaHUU
CO3/lal0T ayAU0- U BUJIEOKOHTEHTHI, leJIal0T COBMECTHbIE IIPOEKThI B IPyInax.
To ecTb MH$OPMALMOHHO-KOMMYHUKALLMOHHbIE TEXHOJIOI'MH, B OCHOBE KOTOPbIX
JIEXXUT TO, UTO He MOXKET ObITh IBHO pea/IM30BaHO B CUCTEME TPAJULIUOHHOI0
06pa3oBaTeJIbHOTO B3aUMOAEUCTBUS (Tak Ha3biBaeMoe KOHTAKTHOe oby4ye-
HUe), I0J1y4aloT BCe 60Jiblliee NPU3HaHUe U pPa3BUTHeE U BbICTYNAIOT B KAYeCTBe
He TOJIbKO UHCTPyMeHTa HOBOW opraHusalyu 06y4eHUsl, HO U HHCTPYMeHTa
MbllieHus. O/HaKo, Kak oTMevaeT [appu MuH16epr, Jit06ast opraHM30BaHHast
YyeJioBeuecKas JiesTeJIbHOCTh (B TOM 4ucJie 06pa3oBaTesbHasi) Mo/ipa3yMeBa-
eT ABa GyHJaMeHTa/bHbIX, HO IPOTHUBOINOJIOKHBIX Tpe6G0OBaHUS: pasjeseHHne
TpPyZa Ha OTZeJsIbHbIEe 33/1a41, BO-NIePBbIX, U KOOPJUHALUIO [1eSITeJIbHOCTH 110
BbITNIOJIHEHU IO 3THX 33714, BO-BTOPLIX [1]. [I[puMepHO Ta ke cuTyalus HabJ1ro/a-
eTCs ¥ B OpraHusanuy o6yyeHus. MHOro4rceHHble HCc/e0BaHUs IPOLEeCCOB,
CBSI3aHHBIX C U3MEHEeHHeM UMEeHHO OpTraHU3aluu 06yueHus /o6pa3oBaHus, Mo/J-
TBEPXK/AAIOT TE3UC 0 TOM, UTO eC/IU € «JuddepeHnuanend o6ydyeHus Kak Tpya»,
a paBHO ¢ fuddepeHnaLel «C10co60B» 06yYeHHUs, [leJ10 NOoLLJI0 GbICTPO, TO
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C KKOOp/JIMHAIMEN J1esITeJIbHOCTH 10 PelleHHIo 33/ja4» He COBCEM ONITUMaJIbHO
[2-9]. MHOeCcTBO TPYAHOCTEeN 06pa30BaTeNbHbIX YUPEX/JeHUN 3aKII04aeTCsl He
TOJIBKO B OpraHU3ali¥ KOMMYHUKAIIUK «BHYTPU» 06pa30BaTENbHOT0 CO06IIIe-
CTBa, HO U B KOOPAMHALMU rOCY/JapCTBa C OCTAaJIbHBIMU CyO'beKTaMu 06pa3oBa-
TeJIbHOT'0 IPOCTPAHCTBA: CeMbel, OU3HEC-CTPYKTypaMu, MHAMBUAaMu' [10].

HenocsiefoBaTeIbHOCTb rOCYAapCTBEHHOM NOJUTHKHY, «IepeKIaibIBaHUe
OTBETCTBEHHOCTHU» B KOOPAMHAIMU JIeITeJTbHOCTH 10 BBIIOJHEHHUIO CBOEB-
peMeHHO, a Yallle HeCBOeBPEMEHHO BO3HUKAIOUIMX 33/1a4 NPUBEIU K MHOXe-
CTBEHHOCTH CIIOCOOOB UX pelieHHUs. [Ipy 3TOM «MHOKeCTBEHHOCTb CIIOCOOG0B»
U3 IPUBBIYHOM MepapXuu NpeBpaTHUIaCh B IPUUY/JIUBbINA FTMOPU OXJIOKPATHH
1 Xos1apxuu. O BO3MOXKHOCTH TaKOTO Pa3BUTHS B COLIMA/IbHBIX aclleKTax (B TOM
yucie B o6pa3oBanun) nucanu K. Kepuc, T. Caatu [11], I1. Jpykep [12]. B npu-
MEHEHUH yKe (U HEeNocpeACTBEHHO) K 06YYeHUI0 3TO POIeMOHCTPUPOBAHO
B pa6oTax K. Credencona?, /l. A. CeBoctbsiHoBa [13, c. 198-249; 14, c. 224-233].
Bosiee Toro, mpe/icTaBUTE/bHbI NONBITKY aHA/IM3a Pa3BUBAIOLIEr0Cs IPOTUBO-
peuusi, yKa3aHHOTO BbIlle KaK B CAMOU «MHOXeCTBEHHOCTHU CIIOCOGOB» B ee
HenpepbIBHBIX MHBapUaHTax [15], Tak u B ee nocneacTBusax® [16-18].

Lles1p HacTOsIEH CTATbU COCTOUT B BBISIBJIEHUU pPeaIbHOM M0J1b3bl OZJHOTO
13 MHBApPUAHTOB «MHOXXeCTBEHHOCTH CIIOCOG0B» — CMeIlaHHOI'0 00y4yeHUsl Ha
BHellHUX MmiaTdopMax (MOOK) c KOHKpeTHOU CTOPOHOM 3TOr0 UCMOJIb30Ba-
HUs: 3¢ deKTUBHOCTU/HEIPDEKTUBHOCTU B AUCKYypce «Teopus — nmpaKTUKa».
[lepBoHaya/ibHas runoTe3a Npejnosaraia, YTo 1) ycBoeHHe TeOpeTHIECKOT0o
MaTepuaJia BO3MOXKHO (Ha XOpollleM YPOBHE) IPHU COOTBETCTBYIOLIEN OTBET-
CTBEHHOCTH y4all[Uxcsl 6e3 «KUBOT0» y4acTHs IpenojiaBaTeisi; 2) HACKOJIbKO
Npo6JIeMHBIM Oy/leT IPaKTUYeCKoe IPUMeHEeHe TeOPeTHYECKUX 3HAHUH /1151
pellleHUs TPAKTUUYECKUX 33/1a4 (6e3 «KUBOT0» 00IIEHUs U KOHCYJIbTalU), TO
eCTb Kak (ycCHeurHo, MeHee YCIellHo, 6e3yCHellHo) 3HaHUsI KOHBEPTUPYIOTCS
B YMEHHUS U HaBbIKU?

! Ony6.1iMKOBaH MpOEKT AoKyMeHTa «KJro4eBble HampaBJeHHUs Pa3BUTHS POCCHHCKOTO 06-
pasoBaHHUsl Uil JOCTHIKEHUs lLieJied W 33Jjad YCTOWYMBOrO Pa3BUTHsI B CUCTeMe 06pa3oBa-
Husa» po 2035 r. [QnektpoHHbId pecypc]. — URL: http://edu2035.firo-nirru/index.php/stati-
opublikovannye-uchastnikami-soobshchestva/86-klyuchevye-napravleniya-2035 (mata o6pa-
menust: 17.05.2020).

2 Stephenson K. Neither Hierarhy nor Network: An Argument for Heterarchy [3sekTpoHHBbIM
pecypc]. - URL: http://www.rossdawsonblog.com/HRPS_Heterarchy.pdf (mata oGpamenus:
21.05.2016).

3 Nanusiny M. HeT cucTeMbl 06pa3oBaHMsA, FOTOBSAIIEH K CErofHsALIHEN >KM3HM [DJIeKTPOH-
Hblld pecypc|. - URL: https://moskvichmag.ru/lyudi/net-sistemy-obrazovaniya-gotovyashhej-
k-segodnyashnej-zhizni-direktor-yaklass-andrej-ilingin/ (mata o6pamenusa: 07.04.2021);
Caplan B. The case: Why The Education System is a waste of Time in Money? [371eKTpOHHBIN
pecypc]. - URL: https://ru.scribd.com/book/472931382 /The-Case-against-Education-Why-the-
Education-System-Is-a-Waste-of-Time-and-Money (zaTta o6pamenus: 07.02.2020).
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MeToao0/10rua M METOAMKA UCCIeJ0BaHMA. MaTepuasibl U METO/bI HCCJle-
JI0BAHMS BbICTPAaUBaJIMCh COIVIACHO 10CTAaBJIeHHOU 3a/iaye B paMKaX TEXHOJIOTUU
STEM. Ha ocuoBe MOOK «WHkeHepHasi U KOMIIbloTepHasi rpaduKa» CTYAEHThI
u3y4aJu Takue pasjebl, Kak «HauepTaTesbHas reomeTpusi» U «MHkeHepHas
rpaduka». Ha 6ase cTpyKTypHO-QYHKIIMOHAJIBHOIO U CTATUCTUYECKOIO MOJ-
XOZI0B aBTOpPaMHU ObLJIO NPOBEleHO NUJIOTHOe aHKeTUPOBaHKe 110 pe3y/ibTaTaM
00y4yeHUs U COOTBETCTBYIOILEI'0 TEOPETUUECKOMY MaTepHaJly UTOTOBOrO TeCTa —
IPOKTOPUHTA. Lles1b NU/I0TaXKHOT0 K CCIeJO0BAaHUSA COCTOsIA B IOATBEPKAeHUN
WJIY OTNIPOBEP>KEHUHU T'MIIOTe3bl, U3JI0KEHHOU Bhllle. B kayecTBe aHasora 1o-
JLOOHBIX UCCJIeJOBAHUN (B OCHOBHOM TeOpPeTHYeCKOTO IJIaHa) NPUBJEKAINCh
pa6oThI 3apy6EXKHBIX U 0TEYECTBEHHBIX aBTOPOB* [19-26]. KoHcTaTanuu noja-
BJISIIOLLET0 KOJINYeCTBa UCCJIeL0BaHUN CBOAUJINCH K JJBYM MTO3ULUAAM OTHOCHU-
TesibHO MOOK 1 ux a¢pdeKTHBHOCTH B 06pa3oBaTe IbHbIX IPAaKTUKaX: IepBbIX
00’beM KacaJicsl HeOCIIOPHMMbIX IPeUMYLeCTB JUCTaHLIMOHHOI0/3/1eKTPOHHO-
ro o6y4yeHUsl; BTOPOW — PUCKOB, CBA3aHHBIX C 3TUM TUIIOM 06pa3oBaTe/IbHbIX
IpaKTHUK U UX pacnpocTpaHeHreM. CBOeoOpa3HbIM «CHATHEM» 3TON IPOTHUBO-
IIOJIO)KHOCTH BBICTYIMJI KOHLLENT CMeLUIaHHOTo 06y4yeHus1 (OT colpeTalbHbIX
J10 TICUXO0/1eJINYECKHUX)>.

Bce akTUBHee B 3TOM «CJIO)KHOM OPKeCTpe» aHaJIUTUKH JUCTAaHLLUOHHOI0
¥ 06y4yeHUs], U 060pa30BaHusI BOOGIIe 3By4aT «KUHCTPYMEHTbI», CBI3aHHBIE C PO-
JIbIO KCKYCCTBEHHOT0 HTeJlsieKTa [2; 10]. OfHako pasindHble GOpCcalThl U Te-
OopeTHYeCcKHe KOHLLeNThbl 060CTPSI0T HEOOX04MMOCTb aHAJIUTUYECKON paboThI,
HalpaB/IeHHOU Ha pa3pelleHUe KOHKpPeTHbIX Ipo6JseM 06yyeHus. Ha B3rsg,
aBTOPOB, OCTpeHIlel U3 3TOro o6’beMa (BecbMa BIeYaT/SIONIEr0) SABJISETCA
npo6J/ieMa COOTHECEHHOCTH TeopeTUYeCKOIo 3HaHus (IpHo6peTeHHOT 0 OHJIalH
u odJialiH, a TaKKe 0CpPeJICTBOM TPAAULMOHHBIX IPAKTHUK) C HEOOXO4UMbIMHU
M3MeHEeHHUS MU U HaBblKaMHU (TO, YTO UMEHYeTCsl praxis) B KOHKPeTHbIX JIUC-
LMIIJINHAPHBIX 06/1aCTAX.

PesynbTaThl MccleA0BaHuA. «[[pocToTa NpuBJIeKaeT», <He06X0JUMO Obl-
CTpoe 00yYyeHUe», KHaBbIKM — caMOe LJeHHOE, YTO JOKHO GOpPMUPOBATHCA
B IIpolecce 06y4eHUsI», KMCKYCCTBEHHbIN UHTEJIJIEKT BIIOJIHE MOXKET 3aMeHUTh
yuuTtess», «<Ha MOOK-niatdopmax obydaercst 60s1ee 1,5 MIp/, UeI0BEK» U T. . —
6e3 aTux $ppas He 06XOLUTCS CeroHsA HU OJUH «IIPOJBUHYTbIN» NPOJYKT, Bbl-
XOZAALMU U3-110/ [lepa aHaJIMTUKOB 06pa3oBaHUsl. KOHHEKTUBU3M CTAaHOBUTCS
(Bcsies 3a 6UXeBUOPU3MOM U KOHCTPYKTUBU3MOM ) ONpeieisiiollel mapagurmon
KOHLeN'TOB 00y4yeHus. Mcrosib30BaHMe NPUHIIMIIOB KOHHEKTUBU3Ma, KOra
obydeHHe OCYLLeCTBJISETCH B CETAX, a IpernojaBaTe/b OTBeYaeT 38 KOHTPOJIb

* Mapeti A. [Jugposuzayus Kak U3MeHeHHUe apaJurMbl [J1eKTpoHHbI# pecypc]. - URL: https://
www.bcg.com/ru-ru/about/bcg-review/digitalization (zaTa o6pamenus: 12.08.2020).

5> Rubi R. Seven Technology Trends For Education [dsexTponnsiii pecypc]. - URL: https://
observatory.tec.mx/edu-news/seven-tech-trends-for-education (gata o6pamenus: 12.05.2021).
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00ydyeHHUs1, a TaK>Ke 32 HABUTALUI0 MeX/ly UCTOYHUKaMu HHPOpMaL MY, IpeIo-
JlaraeT CaMOCTOSITeJIbHOCTb M OTBETCTBEHHOCTDb KaK ollpeZiesisolie KOMIIeTeH-
uu obyyatomierocs. B atom cmbicie STEM, STEAM, SCRUM, Agile, KaiiazeH, bace
U JipyTue TeXHOJIOIMH, olpejiessieMble KaK ClI0COObl OpraHU3aly y4ebHOoro
npolecca, TpebyoT (B 4McJie NPOYUX) peasin3alUy NIPUHLUIIOB MYJIbTUMe-
JUHHOCTH, IPAaKTUKO-OPUEHTHPOBAHHOCTH U BKJIIOUEHHOT0 OLleHUBaHus [27].
TeopeTHnuecky 3TO ONMCAHO JABHO (XOTS M YaCTUYHO) B Pa3/IMYHbIX MOJeJIsIX,
HO MPaKTHUYeCKU MaJsio peanusyeTcsa’. Kak peasn3yoTcsl 3TH NPUHLUIIBI B KOH-
KpeTHbIX 06pa3oBaTe/bHbIX [IPaKTHUKaX, I0Ka3aHO HUXe.

B nocsiepHee BpeMs 6oJiblias 4acThb IIpenojaBaTesiell CTpOUT o6pa3oBa-
TeJIbHBIN IPOLecC B peXKMMe CMelllaHHOI0 06y4yeHus c ucnosb3oBaHnrneM MOOK
Ha BHEIIHUX IJ1aTPopMax, B OCHOBE KOTOPBIX JIEXKUT UJest MacCOBOI0 U 06111e/10-
CTYIIHOTO0 06pa3oBaHusl. MaccoBble OTKPbITbIE OHJIANH-KypPChbl 1PeJ0CTABIAIT
60JIb1LIMEe BO3MOXXHOCTH [1J151 IOCTPOEHUS HHAUBU/AYya/IbHBIX 06pa3oBaTe/bHbIX
TpPaeKTOPUH U HellpepbIBHOT'0 00y4YeHHs Ha NPOTS)KeHU U BCel )KU3HU yeJloBe-
ka. [llupokoe pacrnpocTpaHeHHe AUCTAHILUOHHOIO 00y4eHUsl HEM30eXKHO BeJleT
K GOpMHUPOBAHUIO HOBOW 06pa3oBaTe/IbHOM NapaJUIMbl C MAaKCMMaJlbHbIM
MCII0JIb30BaHUEM MHPOPMalMOHHbIX TEXHOJIOTUU U CO3/4aHUI0 eJUHOH IJ10-
6asIbHON TpaHCHAIIMOHAJIbHOU MHGOPMAIMOHHO-06pa30BaTe/IbHOU Cpe/ibl.
Hcnosib30BaHMe MacCOBBIX OTKPBITHIX OHJIAMH-KYyPCOB OCTaeTcsi 60Jiee BOC-
TpebOBaHHBIM U HauboJiee 3G PEeKTUBHBIM /IJIsl IOCTBY30BCKOT0 06pa30BaHUs
Ha NPOTSX)KeHUH BCeU KU3HMU.

B MOOK o gucuumninHe «MHKeHepHast U KOMIIbIOTepHas rpadprka» npo-
wes o6yyeHue 81 CTyZ,eHT-IePBOKYPCHUK, €r0 pe3y/ibTaThbl HAIVISHO IPOUJIIIO-
CTpUpOBaHbI B AMarpaMmax (puc. 1, 2). UTorossiii 6aJi1 3a 0CBOEHHE Kypca pac-
CYMTBIBAETCS KaK CPeJHUI OT Pe3y/IbTaTOB IPOX0XKJeHU MOAyJled U UTOTOBOT0
TecTa - IPOKTOpUHTa. [IpuyeM ToJIbKO noc/ieJHUM IPOBOJUTCS C BKJIOUEHHON
BU/leOKaMepoH N0J, KOHTPOJIEM ThIOTOPOB U OIPaHUYEHHEM 110 BpeMeHH. 13
AuarpaMmsl (puc. 1) BUZHO, 4TO 6aJlJibl, I0Jy4YeHHble 32 TeCT-IPOKTOPUHT
(mpoBOAMMBIi 1OJ] KAMEPOU U KOHTPOJIUPYEMbIN ThioTOpaMu ), Huke Ha 30 %,
yeM 3a CaMOoCTOosITe/IbHOe (6e3 KOHTPOJIA) IPOXoxKAeHHe Moayiel. TosbKo Tpu
yesi0BeKa Habpasiu no 40 6a/J10B 32 UTOTOBBIM TECT, MPHUYEM CO BTOPOU MO-
nbITKU. CTyZeHThI, BBIIIOJIHASA TECTUPOBAHUE CaMOCTOSATE/NbHO, 6€3 KOHTPOJIA
CO CTOPOHBI IIpenoJaBareJis, UCI10JIb3ysl HECKOJIbKO YCTPOMCTB UJIH [10JIb3YSICh
3akKJaikaMy, 6e3 0COObIX YCUIUIM B U3yYeHUU TEOPETUUECKOI0 MaTepyrasla Ha-
6upaloT 3a 0cBoeHUe Kypca 0koJ10 100 6a1/10B 3a MOAYJIb.

6 Jlw6omupckas H. B, Pyoux E. Jl, Yuzuposa E. B, Xouenkosa T. E. Teopusi M IpaKTHKa
BHeJI[DEHUS] CMEIIaHHOro O0y4YeHHsI B [IeITeJbHOCTb IIKOJIbI [JJIEKTPOHHBIA pecypc]. -
URL: https://www.hse.ru/data/2019/06/13/1500493314 /Ctatbs1%20Teopuss%20u%20mnpax-
TuKa%20BHeApeHnsa%20cmemanHoro%2006y4eHnsa%208%20aeaTenbHOCTE%20mKoTbLpAf
(maTa oopamenus: 01.05.2021).
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W3 fuarpammsl (puc. 1) BUAHO, UTO NpU pe3y/ibTaTe 40 6a1/10B 32 UTOTOBbIN
TeCT-NPOKTOPUHT (Jjaxke CO BTOPOM MJIU TPeThel NONBITKH) TOJYYUTb UTOTOBYIO
OLIEHKY «Y/I0BJIETBOPUTEJIBHO» 32 KYPC MaJIOBEPOSITHO.

PesynbTatbl 06y4yeHUA CTYAEHTOB Ha BHelWHel nnatdpopme

Mogyne 1. HauepratensHan reomeTpma

Hroroeoe TecTMpoBaHHE - NPOKTOPHHT

Mroronsii Bann 2a obyuenne

0 10 20 30 40 50 60 70 80 90 100

® Hanbonewwii Gann e rpynne B Haumenbw it 6ann e rpynne  m CpegHuid bann no rpynne

Puc. 1. CpaBHUTEbHBIM aHAIU3 pe3yibTaToB 06y4yenusi B MOOK mo aucuuninHe
«VHKeHepHas U KOMIbIOTepHas rpadpukar»

PACMPEAENEHUE OLLEHOK,
MONYYEHHbBIX NMPA OBYYEHUU B MOOK

=

" OT/IMMHO = XOpOoLWo = yaoBAETBOPUTENIBHO

Puc. 2. U'ToroBbIe OLIEHKY, NT0JIlydeHHbIe 32 00ydyeHrne B MOOK mo gucnunivae
«VmKxeHepHas U KOMIIbIOTepHast rpadrKa»

Bricokue pesysbTaThbl, IOJy4eHHble CTyAeHTaMy pu 06ydeHuu B MOOK,
He OATBEPXKAAITCA IIPU pellleHUU NPaKTUYeCKUX 3a/1a4 U UTOTaMU [IPOMEXY-
TOYHOM aTTeCcTaluu (3K3aMeHa), BKJIOYAOLMMU OTBET Ha TEOPETUYECKUH BO-
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IPOC U pellleHre NPaKTHYeCKOH 3a/1a4y M0 KaXKJ0My MOJAYJII0, HAIJISIAHO Mpo-
WLIIOCTPUPOBAHHBIMM Ha pUCYHKax 3, 4. CieslyeT OTMETUTD, YTO CTYAEHTHI,
u3ydarwolre Teopetruieckuit Kypc B MOOK, He 0cBO6GOX/JaIMCh OT MOCEIeHUsT
MPaKTHUYeCKUX 3aHATUH, BBINOJIHEHUS PAKTUYECKUX 3a/laHUH U pellleHUs 3a/jay.

PezynetaThl NpOMEKYTOUHOM aTTecTaumuM No mogyiaam
«HauepTtatenoHana reometpua» U «MHKeHepHan rpadpukar»
AucumnnauHel «MHXeHepHana U KoMmnNbloTepHanA rpadpuKka»

Mogyne 1. HauepratensHaA reomeTpua.
TeopeTMuecKHid BONpoc

Mogyns 1. HauepraTensHan reomeTpus. PewieHne
3ajaun

Mogyne 2. MHxKeHepHaA rpaduka. TROpeTHUECKHIA
BOMPOC

Mogyns 2. MH#eHepHaa rpadura. MpakTMueckoe
zafiaHme

MTOroBbIA Gana No NPOMEMYTOUHOW aTTeCTaLUK
(axzamen)

(=]

10 20 30 40 50 60 70 30 S0 100

HanGonewuid Gann B rpynne B HaumeHblKiA Gann B rpynne  ® Cpeguuid Gana no rpynne

Puc. 3. CpaBHUTEIbHBIM aHAIU3 PE3YJIbTATOB 06yYeHUSs M0 JUCIUILINHE
«VHKeHepHas ¥ KOMNbIOTepHas rpadprkar»

PACMNPEAENEHUE OLLEHOK HA
NPOMEYTOYHOM ATTECTALMM

5 OTIUMHO = Xopouwo

YA,0BNETBOPUTENBHO HeyA0B/NETBOPUTENbLHO

Puc. 4. U'ToroBble OLleHKH, T0JlyYeHHbIe 32 3K3aMeH 10 JUCLUILJINHE
«VHKeHepHas U KOMIbIOTepHas rpadpukar»

—_
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Ha ocHoBaHMM Ipe/icTaB/IeHHbIX Bblllle JAHHBIX U Pe3yJIbTaTOB IPOMeXY-
TOYHOH aTTeCcTalluy MOXKHO CZie/1aThb BbIBOJ, YTO CTYZEeHTaM, 0COGeHHO IIepBo-
KypPCHHUKaM, 11eJI1 KOTOPBIX — IPOMTH KypC U IOJIYYUThb 60Jiee BbICOKYI0 UTOTOBYIO
OlleHKY (mpoxoZiHoH 6asii), o6ydyeHre B MOOK paeT siniib pparMeHTapHbIE 3HA-
HU$, He0O6X0JMble J1J151 IPOXOXKJeHUs TECTOB U pellleHUs IPaKTUYeCcKUX 3a4ad.

[IpoBesieHHOE 06C/IeJ0BaHYE B/SIETCS NUJIOTAXXHBIM U [IpeJinoJiaraeT I10-
CTOSIHHBIM MOHUTOPHHT C Ipe/icTaBJeHneM AUJAKTUKU pellleHus] TPo6JieMbl.

3axsro4yeHue. CoBpeMeHHas opraHu3alus 4 ylpaBJjeHue poueccaMu o6y-
YeHHUs I0Ka3bIBaIOT, YTO HOBas JUJaKTHKa 06pa3oBaTe/IbHbIX B3aUMOJeHCTBUN
HaxoJUTCs B HayaJle CBOero cTaHoBJeHUd. LludpoBusanus He ecTb NaHaLes OT
TeX Npo6JieM, KOTOPble Ha3peBaJlu [,0JIroe BpeMs, a IPOsSIBUJIUCH (KaTaJlUu3upy-
eMble B ToM uucsae COVID-19) Tonbko B nociaeanue 15-20 seT. [IpakTuyeckoe
npuMeHeHue STEM, STEAM u pyrux no/jo6HbIX TEXHOJIOTHUM 6yAeT 9 PeKTUB-
HBIM B JIUCKYypCe COOTHECEHHOCTHU 3 PeKTHUBHOCTU TEOPHUU U IPAKTUKU 00OyUe-
HUA He IIPU UX OTHOCUTEJIbHOW pa3/e/IeHHOCTH (KaK 3TO 3a4acTylo Jies1aeTcs
Cero/iHs), a Ipy UHTErPUPOBAHHOCTHU JpyT B Apyra.

Hcnosib3oBanve MOOK - 3To To/JIbKO oHa U3 JUJAaKTHYECKUX JIMHUH, 0JI-
Hako (cyZ4s Mo NpUBeJeHHBIM Bbllle JaHHbIM) Jlake B TAKOM OrpaHUYE€HHOM
0o6’beMe MO TBEPK/AaeTCsI HETOTOBHOCTb 06pa30oBaTe/IbHOTO ITpoLecca K KyIlu-
POBAHMUIO [1e3UHTEPUPOBAHHOCTU TeOPETUYECKOUN U IPAaKTUYeCKOH IIJIOCKOCTH
00y4eHUsI KaK [IpaKTUYecKoro npouecca. [[pakTuKo-opreHTUpOBaHHAsA MOZe/lb
06y4yeHus (BO BCIKOM CJIy4ae, Ha CEFOAHSAIIHUY JleHb) YaCTUYHO CHUMAET (Ipu
YCJIOBUH ee peasiM3aliuy B N0JIHOM 00beMe) 3Ty Jle3SUHTEerPUPOBAHHOCTb, HO
JlaJleKo He NMoJIHOCThIO. [IposB/sieTCcs 3TO U B CUTYyalluK CETeBOro 00y4eHuUs,
XOTsI ero «ObICTpOJIeicTBUE» (IIOKa ellle ciabo oTpedJieKCHPOBAHHOE) YKe
JLeMOHCTpPUpPYeT CBOI 3P eKTUBHOCTb BO MHOXeCTBe MeTOAUK. OCHOBHOM
No-NpeXXHeMy OCTaeTcs NpobJseMa Cyry6o MHAWBUAYAJIbHOTO YPOBHS (ecau
COIJIaCUTbCS C TeM, YTO UHAUBUJ, - OCHOBHOM CyO'beKT 06pa3oBaTe bHbIX B3a-
MMOJeMCTBUH, @ UHAUBUYaIU3aLUs U IepCOHUPUKALUs — CTpaTernyeckue
TpeH/bl UX Pa3BUTHUSA) — 3TO NpobJsieMa CaMOCTOSATEJIbHOCTU U OTBETCTBEH-
HOCTH KaK I1elarornyecKoro coob1ecTBa nepes coo611eCTBOM 006y4aoLuXCs,
TaK U HA060POT.
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