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OBLUUME BOIMPOChHI

LNOPOBAA TPAHCOOPMALIUA OBPA3SOBAHUA:
OT USMEHEHUA CPEACTB K PA3BUTUIO AEATEJIbHOCTU

M. O. Pa6uHoBuy’, K. E. 3aBegeHckuii', M. 3. KywnHup', 0. E. Xpamos', A. P. Menuk-IapcagaHoB'

! Poccuiickas akademus HapodHozo xo3alicmea u 2ocydapcmeeHHoli cnyx6o1 npu lMpesudenme Poccuiickoii edepayuu
119571, Poccus, 2. Mockea, np-m BepHadckoezo, 0. 82, cmp. 1

Annomayus

B craTbe paccmaTpuBaeTca 1pobaemMa pa3pblBa MeK Iy IPolleccaMy MIPOBOTO epexosia K nudpoBOil SKOHOMUKE 1 U POBUIAIUN
pasHbIX cdep AeATeIbHOCTH, BKIOUasa 00pasoBaHue, C OLHOI CTOPOHBI, I HEJOCTATOUHO INIYOOKMMU UCCIeL0BaHUAMY heHOMEHA ITu(-
poBOii TpaHchopMaInu, B TOM uuciie qudpoBoil Tpanchopmanuu odpasoBanus, ¢ pyroi. HempopaboTaHHOCTE CyIiHOCTU IU(GPOBOI
TpaHcGOPMAINH IIPOBOIIMPYET BOJBHBIA U YACTO MAPKETUHTOBBIM XapaKTep MCIOJIb30BAHUA IOHATUHN «U(PpPOBU3aAUA», «TU(PPOBLIE
TeXHOJIOTUM » , «Iu(ppoBad TpanchopManusa o6pasoBaHUA», & B IPAKTUUYECKON [eATEIHLHOCTY BeJeT K HU3K0H 9)PeKTUBHOCTH IIPEeAIIPU-
HIMaeMbIX AefICTBUI 110 PeaInsaliii COOTBETCTBYIOIINX IIPOEKTOB U IPOrPaMM, B TOM UKCJIe HAITMOHAIBHBIX, (DelepasbHBIX U PETHO-
HaIbHBIX. HeXBaTKa CTPOTUX HMOJATaHUI IPUBOAUT K Ae(UIIUTY CMBICIIOB, KPATHOMY BO3PACTAHUIO YIIPABIEHYECKOI U OPraHU3aIMOHHOMN
CJIO}KHOCTH OCYIIIeCTBJIEHUSA PeaJbHON MPaKTUKY nu¢poBoii TpaHchopManuy B 00padoBaHuy, U, KaK CJIeLCTBUE, BOSHUKAET UMHUTAIIUA
unu opMasbHAA Peains3alius IepClIeKTUBHEIX IPoeKToB. Ilens uccaenoBanms — 060CHOBATE O0IIIYI0 MOge b I POBOI TpaHchoOpMAIITT
¥ KOHKDPETU3UPOBATH €e IIPUMEHUTEJIbHO K c(hepe 06pasoBaHMA, IPOJEMOHCTPUPOBAB BCE AJIEMEHTHI CTPYKTYPHI TPaHCHOPMUPYEMOTO
o0BeKTa U xapakTep IpeobpasoBaHuii. IIpoBepsemas rumnoresa — IIpoliiecc TpaHCcHOpPMAIllUK BHISHIBAET U3MEHEHHE BCEeX CYIIJHOCTei
o0pa3oBaTeJIbHOM AeATeJIbHOCTH, BKJIOUAd ee I1eJii, 00beKThI, CYO'beKThI, COepIKaHe, IIPOIeCChl 1 Pe3yabTaThl. MeToZoI0rnuecK it
06asuc UCCIeJOBAHNA COCTABUIIA CUCTEMHO-MbICJIEeATEIHHOCTHASA METOJOJIOTUA C UCIIOJIB30BaHNEM CJIEAYIOINX METOOB UCCIeJOBAHUA:
TeopeTUUeCKUH aHAINS ¥ CUHTE3 UMEIOIIUXCA B HayKe IO3UIINH; HaOII0jeHNe 3a TIPAaKTUUYeCKUMHU apTedaKkTaMu ITudpoBoii TpaHchopMa-
uu 00pa30BaHMUA; 9KCIIEPUMEHT C IIeJIbIO aIrpodaIuy pe3yIbTaToOB UCCIeL0BaHUA; pedIeKCUBHBIN aHAIN3 COOCTBEHHO 1eATeIbHOCTH
o 1udpoBoii TpaHchopManuu ImKoJ. OCHOBHBIMY Pe3yIbTaTaMU CTAJIN: PAa3JINUeHNe IPOEKTOB UM POBOii TpaHCchHOPMAIUY, BbIIeIeHIE
UX YHUKAQJBHBIX CBOMCTB M XapPaKTEPUCTHK, OTINYAIOIINX OT IPOEKTOB OITHMUBAIINY, COBEPIIEHCTBOBAHNUA, PA3BUTUA; 000CHOBaHUE
Mogenu 1udpoBoii Tpanchopmanuu obpasoBaHus. TeM caMbIM IPeIJIOKEeH HOBBINM B3IJIAL HAa M3MeHEHNe IIpollecca 00pasoBaHUA MOJ,
BIMAHUEM MUDPOBOH TpaHchopMamuy, ero AUCTAHIMPOBAHUA OT IPOIECCOB O0YUEHUA U IIOATOTOBKHY, YTO CTAHET OTIIPABHOI TOYKOI
B CaMOOpraHU3aIy KOMaHJ IPOEKTOB IIU(POBOi TpaHchopManuy o6pasoBanud. PesyabTaTsl Oy yT HOJIE3HBI PYKOBOLUTEIAM OPTaHOB
yIpasiieHUs 00pa3oBaHMEM BCeX YPOBHEH, PYKOBOAUTEISAM U KOMaHJaM Pa3BUTUA 00pa30BaTeIbHBIX OPraHU3aii OCHOBHOT'O U JOIIOJI-
HUTEJIbHOT'0 00pPa30BaHUA, 3aMbICIUBAIOIINM NN PEATUYIOINM IPOEKTHI IU(POBOL TpaHchOpMaI A,

Knrouesvie cnosa: nudposusanusa, nudposas TpaHchopmanusd, nudpoBble TeXHOJIOTHY, 00padoBaHue, IIPOLEcC 00pasoBaHud,
IIpOoIece MOATOTOBK Y, IIPOIiecc 00yueHus, I pPoBOii pa3phiB.
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1. BBegeHume T'. Menma, H. Illymnerepa, P. Kypeiina, A. Togepa
u nap. [1-4]. IIpomecc cMeHBI TEXHOJOTUYECKOU IIIaT-
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00pa3oBaHUU, MAIIMHOCTPOEHUN, XUMUUYECKOH IIPO-
MBIIILIEHHOCTH, cdepe yeayr u ap. [5]. Psax nccaemoare-
Je#t OTAeIbHO BBIJEISIOT POJIb UM POBBIX TeXHOJIOTUI,
mpugaBasi UM CTaTyC «CKBO3HBIX», T. €. HEOOXOAUMBIX
BHe 3aBUcHMOCTH OT cdepsl gearenbHocTH [6]. ud-
POBBIE TEXHOJIOTUU OOBEAUHSIOT B ITaKeThl (IIepeueHb
CBABAHHBIX NPYT ¢ APyroMm TexHoJjoruit). Hanpuwmep,
BBIJIEJISIIOT TE€XHOJIOTUU PabOThI C JaHHBIMU U WHMOP-
Maruell (MCKYCCTBEHHBIN MHTEJJIEKT), CUCTEMbI pac-
IpeJesIeHHBIX peecTpoB (GJIOKUYEH), ITPOMBIIIJIeHHBIT
uaTepHeT (IoT) u 1p. OT™MeTUM, UTO TaKeThI ITU(PPOBHIX
TEXHOJIOTUU B HEKOTOPOM CMBbICJIE ITPEICTABJIAIOT COO0M
«TeXHOJIOTUYECKYIO OCHOBY» /11 BOSHUKHOBEHU S ITU (-
POBBIX CEPBUCOB 1 ITU(PPOBLIX perieHuii [ 7]. Yeroiiuuso
HabM0KaeMbIM 3Tu(eHOMEHOM IIpollecca BHEIPEHUA
IU(MPOBBIX TEXHOJIOTUU SABJISAETCSA CTPEMUTEIHHO BO3-
pacramuuii 00beM BCeX BUIOB OPTaHU30BAHHOCTU UH-
dopmarnuu (fanubie, nHGopMAaIus, 3HaHuA). [Ipu sToM
3HAHIE PACcTeT B CTOMMOCTH, IIpeBPAaIasch B BarKHEN-
muii aktus [8], a meHHOCTh UHMOPMAIIUY CHUIKAETCSH,
nHOPMAaIN A IPeBPAIlaeTCA B «ChIPhe».
CobuparesbHO HAOOP IIEPEUYNCIEHHBIX SIBJIEHUMA
¥ TIPOILECCOB MOJIYUNJI HadBaHUe «Iu(pPoBasi SKOHOMU-
Ka», T. €. 9KOHOMMKA, UCIIOJb3yIoN[asa ITu(pPOBhIe TeX-
HOJIOTHU U IMOJYyUYaIoas OT HUX U3MEePAEeMYIO BBITOAY
3a cueT HOBBIX MO/leJieli BeleH!s OusHeca, yIIpaBIeHns
WM 1 KPaTHOTO CHIKEHUS TPAH3aAKI[MOHHBIX U3EPIKEeK.
Honst «1udpbl» B 9KOHOMUKE Pa3BUTHIX rocyaapcTs (Be-
aukobpuraunud, CIITA, Benbrusa, 'epmanusa u ap.) sa-
aumaet ot 10 % mo 35 % BBII u npogoJkaeT pacTu, Ipu
aTOM HoJad nudpoBeix TexHosoruit B BBII Poccuiickoit
denepamnuu coctTaBisieT TOIbKO 3 % [9]. [IpuopuTer me-
pexoza K udpoBoii SKOHOMUKeE (COKpaIlleHre OTCTaBa-
HUSA, OPUEHTAIINA Ha «ITU(PPOBOI IPOPHIB» ) 3aKPeILIeH
B HanuoHaNIbHOU nporpamme «llmdpoBas skoHOMUKA
Poccuiickoit @enepanuu» [10]. Crpareruueckue npu-
opuTeThl MU(GPOBUBAIUY OBLIU IIOIIEPIKAHBI MUHCTUTY -
IUOHAJBbHO, B uacTHOCTU, B 2018 rogy MuHuUCTEPCTBO
cBsasu Poccun nmpeo6pasoBarHo B MuHHCTEPCTBO Iud-
POBOTO Pa3BUTHUS, CBA3U 1 MACCOBBIX KOMMYHUKAIHIA.
Ob0pasoBaHmue, KaK BasKHeMIIas OTPacJb SKOHO-
MUKU, TaKKe 0Kas3ajioch TOA cpefloil 1 TeM 00'BeKTOM,
B KOTOPBIX ITPOUCXOASAT MIPOIECCHI TN POBUIATIAN. OTHU
IIPOIleCChl MTO3UITMOHUPYIOT KaK MU(POBYIO TpaHchop-
MaIluio odpasoBaHusa. AHAIN3 HOPMATUBHOM OCHOBBI,
UHUNMUUPYEMBIX IIPOEKTOB U IporpaMM B obJiacTu
r(ppPOBOH SKOHOMUKY U IU(PPOBU3AINN 00pa30BaAHUA
JlaeT OCHOBAHUeE IJIA BBIBOJA O TOM, YTO IO CUX IIOD OT-
CYTCTBYeT IIy0OKO€e OCO3HAHME CYIIIHOCTHU ITU(POBOM
TpaHchopManuu Jb6oro oobekTa. Iloka mpoucxoauT
IIPEeNMYIIECTBEHHO BhIsIBJIeHE (DAKTOB U CBUIETEIHCTB
nudpoBusanuu 06pa30BaHUA, IPEAIIPUHUMAIOTCA I10-
OBITKYU UX aHaJn3a. BO3MOYKHO, UTO 3TOT'0 JJOCTATOUHO
LIS TIOBUITUY HAOIIONATe A, BBIABISAIONET0 00EKTUB-
HBbIE UePTHI CUTYaI[UU ¥ 3aKOHOMEPHOCTH IIpoliecca 1ud-
poBusanuu. OJHAKO 9TUX JAHHBIX TOUHO HEJOCTATOUHO
JLJIsI OCYIIIeCTBJIEHU S ITPe0OPa30BaAHUMI 1 pa3BePThIBAHUSA
IeATeJbHOCTH B MO3UIMK OPraHM3aTOpa M3MeHEeHUH
B o0beKTax u cepax rmudpoBoit Tpanchopmanuu. s
OCYIIECTBJI€HUS PEalbHON MPAKTUKMN HEOOXOJMMO
OIIpPEeNeIUTh COePIKaHe U CTPOeHME UAeaJIbHOT0 00b-

exTa «mudpoBada TpaHchopManmmAa», onrcaTb Habop
IeHHOCTel, IPUHIIUIOB, IleJell, CPeJCTB, IIPOIenyP
¥ TIOBUIU I, 3aJaI0IITUX OCHOBHBIE ITIOJIOJKEHU S U OTIOPHI
JUIA TPAKTUKY TpaHchopMarmuu. ITO BasKHO IJIA JIF0O0TO
o0beKTa TMPOBOI TpaHCHOPMAUY, B TOM YHCJIIE IJIA
o0pas3oBaHUs.

Tak, HanpuMep, CyIleCTBEHHBIMU AJIS IMO3UIIUN
opraHusaTopa TpaHchopMaInuu ABIAIOTCA BOIIPOCHI:

e oTHeceHUA MUMGPOBOH TpaHcHOpMAIIUU K OIITU-
mMusanuu (yaydIineHnio) Uian IIpeodbpasoBaHUIo
(KkapIUHAIBHOMY M3MEHEHUI0) AesaTeIbHOCTU
U BbIOOpPA COOTBETCTBYIOIETO METOANYECKOTO
¥ TEeXHOJIOTUUYECKOT0 NHCTPYMEHTAPUI;

e IpPUMEHEeHHuA cIocoba MPOEKTUPOBAHUSA U Opra-
HUBAIMOHHO-eATeJIFHOCTHOTO OITMCAHNA MOIe I
nudpoBoii TpaHcHOPMAIIUU AJIA UCIOIb30BAHUI
ee KaK CXeMbI caMoopranmsanuy cedsa 1 KoMaH-
IbI, a TaKsKe BhICTPAWBAaHUS HEOOXOAUMBIX TIPO-
IeAyp U IPOILECCOB;

e pazianueHus nuMPOBU3ANUYU KaK HOBOTO dTara
BHEIPEHUA U OCBOEHUA ITU(PPOBBIX TEXHOJOTUI
oT (G POBOIM TpaHCcHOPMAIIIH, IPEAIIOIararoIeit
6oJjiee TIyOUHHBIE IIPOIlECCHI, OXBATHIBAIOIIIE
MHOTHUE 3JIeMEeHTHI AeATeJTbHOCTH.

C TOUKM 3peHUs aBTOPOB JaHHOU CTaThU, OTCYTCTBHIE
pesyJIbTaTOB AETaJbHOU NPOPAOOTKU MOCTABJIEHHBIX
BOIIPOCOB CAepPKUBaeT IPOJYKTHUBHOE MCIIOJIb30BaHUE
nu@POBBIX TEXHOJOTUH B 00pa30BaHUU, a TAKIKe BeJeT
K XaOTUYHOCTH, CJIa60H yIIpaBIAeMOCTH IIpoiecca Iud-
poBoii Tparchopmaliuu obpasoBanusi. IloBepxHOCTHOE
MOHMMAaHUEe CYIMHOCTU MU@PPOBOM TpaHchopMaInuu
IPOBOIIUPYET B HEKOTOPHIX CIIyUaAX CBeJeHUe ee K 13-
MEHEHUAM TOJbKO TEXHOJIOTUUECKOTO XapaKTepa, WUr-
HOPUPOBAHUIO I'NIYOOKUX IPOIECCOB M3MEHEHUA Bcei
CTPYKTYDHI [eATeJIbHOCTH, B YaCTHOCTU 00pa30BaTeIb-
HOI AesATeJIbHOCTH.

B sTuX yCcaoBUAX cuumaem akmyaabHoil 3adaveil
8blpabomKy udeanvbHoil modesu Yu@posoit mpanc@op-
mayuu 1106020 o6sexma ¢ nocaredyweil ee demanu-
3ayueil 8 npesomMieHUL K cneyupuieckoil desmeb-
HOCMU — 00PA308AHUIO.

Ina peiteHuss 0603HAUEHHOU 3aJjauyyl aBTOpPaMU
IPOBEJIEHO HCCJIEJOBAHYE C I1eJIbI0 000CHOBAHUA 00IIIeH
mogenu nudpoBoil TpaHCchOPMAIUU U ee IIPOPAOOTKH
B 4acTHO¥ Mozenu nudpoBoil TpaHchopMamuu obdpa-
30BaHUs, UTO, B CBOIO OUepeb, IIpecaeyeT MoJIyueHre
pe3yabTaTa B BUjle MOBBINIeHUA d3(PPEKTUBHOCTU Jesd-
TeJIbHOCTU pedopMAaTOPOB U OPTaHU3ATOPOB IIPOEKTOB
¥ IIporpamMm Io 1udpoBoii TpaHchopmaluyu oopasoBa-
HUA.

2. MeTogonorua nccnepoBaHmnA
1 060cHOBaHUA moaenu uuppoBom
TpaHcdopmaumm o6pasoBaHNA

Hnsa manbHelIero anaausa mu@poBoi TpaHchop-
Maliyi ¥ IPOEKTUPOBAHUSA €€ MOJESU BOCIOJIb3yeMCS
OpeCTaBJIEHUAMU CUCTEMHO-MBbICIEAEeATEIbHOCTHOMN
MEeTOHOJIOTUM, padpadoTanHoil B MOCKOBCKOM METO0-
JIOTUYECKOM KDPYJKKe BO BTOPO# mojoBuHe XX Beka.
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BbI160p 9T0OI METOIO0JIOT UM CBA3AH C TEM, UTO B KAUECTBE
ob6peKTa TpaHchopMan My MBI pACCMaTPUBAEM CICTEMHO
OPraHU30BaHHYIO eATEeJILHOCTL. B uacTHOCTH, TOBOPS
06 o6pasoBaHUU, MBI KOHI[EHTPUPYEM BHUMAaHNE Ha
nporecce o6pasoBaHUs KaK CUCTEMHO OPTaHMB3OBaH-
HOUM M IIOCJIeJOBaTeJILHO pPeaJn3yeMoOu NesTeIbHOCTHU.
ITpu sTOM He oTpuIllaeTcsA, YTO 0OPa3oBaHMe BKJIOUAET
B ce0s He TOJIBKO HEIIOCPEeACTBEHHO 00pa30BaTeIbHYIO
IeATeJbHOCTh, HO U yIIPaBJeHUE el0, yIpaBJieHue 00-
pasoBaTeIbHLIMU UHCTUTYIIUAMU 1 00pa30BaTeIbHBIMU
9KOCHUCTEeMaMU.

ITox deamenvrocmuobro nonuMaeTcsa QyHKITNOHATb-
Has CTPYKTYPa, COCTOAIIA U3 CPEICTB, 00 beKTa 1 eI
IesTeJbHOCTU. MaTepuajabHOE HAIIOJIHeHUe 3JIeMEeHTOB
MOJKeT PasindyaThCsd, HO TOJYKHO YIOBIETBOPATL PYyHK-
IIMOHAJIBHBIM TPEOOBAHUAM, OIIPEAeIAeMbIM CTPYKTY-
poit m comepskaHueM AesaTeabHocTu. IIpencraBieHus
0 IeJid, 00'beKTe U CPeACTBaX AeSATEeILHOCTU JOJIYKHBI
OBITh CHHXPOHU3UPOBAHBI, NHAYE NPOAYKTUBHOE
OCyIlleCTBJI€HUE HAeATeJbHOCTH HeBO3MOKHO [11-13].
Tpancgpopmayusn deamenbHOCU — ITO KAUECTBEH-
HOe U3MeHeHVe HAIIOJHEeHUS BCeU CTPYKTYPHI IeATeIb-
HOCTU: CPEJICTB, 00beKTOB u 11eseit [14]. [Tpusnakamu
TpaHchopManuu KaK (GOpMbI PA3BUTUSA ABJISAIOTCS, BO-
HepPBBIX, KAPAUHAJIBPHOCTD KaUeCTBEHHBIX U3MeHeH U,
BO-BTOPBIX, OXBAT dTUMU U3MEHEHUSIMU BCeil CTPYKTYPHI
IesATeJIbHOCTU, BCEX ee 3JIEMEHTOB.

Taxum o6pasom, 21a8HOIL udeeil Modeau A8AAI0MCS
mpanc@hopmMayuoOHHble U3MeEeHeHUsL 00pa3oeamens-
HOU OeamenbHocmu noo 8AUSHUCM MeXHONL0ZUYLeCKO-
20 pa3sumus, 8 HACMHOCMU, YUPPOBbLX MexXHOL0ZUL.
B xome nudpoBo#t TpanchopManuu npeTepreBaeT 13-
MeHeHUe colep:KaHue mpoliecca o0pasoBaHUA, Kapau-
HaJIbHO OTJIMYAIOIIErocs Mo IeJu U QYHKIIMOHAJIbHONI
CTPYKTYPE OT IIPOIIECCOB O0YUEHUS U IIOATOTOBKHU. ITO,
B CBOIO OUepeIb, JOJIIKHO U3MEHUTD IPOIeAYPEI U IIPO-
1ecchbl TpaHCc(OPMAIIH, CTATh KOHIIENTYaJIbHOMU CXeMOM
caMOOPraHM3auy KOMaH/ IPOEKTOB () POBOH TpaHC-
dopmalimu o0pasoBaHUA.

3. Mopenb undposom TpaHchopmann
o6pasoBaHuA

ITo MmHeHUIO aBTOPOB, YuPposas mpancgopma-
Yyusa noHumaemcs KaK nNPpuHYyUNUALbHOe nepeocmbvlc-
JleHue o0pa3o8amenbHoll 0esmeslbHOCMU HA OCHO8e
YHUKQJLbHBbLX 803 MONCHOCMEl YUPDPOBbLX MeXHOL02ULL,
m. e. KapOUHALbHbLE U3MEHECHUSL ee PYHKUUOHALbHOU
cmpyKmypvL U poau Kax0ozo ee snemenma. ['maBHBIM
3JIEMEHTOM CTAHOBUTCSA CYyO'beKT 00pa30BaHUsI, KOTOPBIH
JOJIYKEH OCYIIIeCTBUTE IIePEeOCMBICTIeHIE 1 IIPeodpas3oBa-
HUE AesTeJIbHOCTU, OTHOIIIEHU N 1 KOMMYHUKAI[UHU TI0 T10-
BOJY 9TOI IesITeJIbHOCTH, ee IIeHHOCTEe! 1 HOPM, CO3/IaTh
HOBBIE, aJleKBaTHBIe MU(MPOBOI TpaHchoOpMAaAIUU WH-
CTUTYTHI, @ He IIPOCTO OCBOUTH IU(PPOBHIE TEXHOJOTUH.

Tarkoe moHuMmanue 1udpPOBOIl TpaHCchopMaIUU 00-
pasoBaHUS UMeEET CJIeJACTBUEM IBA BAKHBIX ITOJIOKEHUS.

Bo-11epBbBIX, OHO IIOMOTaeT IPUAATH IPOIlecCy ITud-
poBoii TpaHCchOpPMAIU ITPe0OPA3YIOIIUI CTATyC U TeM
CaMbIM CBA3aTh €0 CO CenM(MUKON KOHKPETHOUN TeMa-
TUYECKOIl feATeJbHOCTH (00pasoBaHus). ITO O3HAYAET,

YTO ONMUCAHUE TOJBKO JINIIh YHUBEPCAIBHBIX IIPUHIT-
OB ¥ BJIEeMEHTOB TpaHchOpMaIluu HEIPOAYKTUBHO,
HeoOXO0AUMO OJHOBPEMEHHO KOHCTPYUPOBATH CMEHY
OPUHIIUOUAJIbHON MOJIEJN TeMATUUYECKON AeATeTbHO-
ctu. B rakom coryuae mozesrs mudpoBoi TparchopMaiiu
CTAaHOBUTCSA HAJ-MOJAEJbI0, B KOTOPYI 00A3aTeJIbHO
BJIOJKEHA HOBaA MOJIEJIb TEMAaTUUYECKOU AesATeIbHOCTU
(o6pasoBaHUs).

Bo-BTOpBIX, IpenIoKeHHaa TPAKTOBKA CYII[HOCTU
nu@poBoii TpaHCchOPMAIMY BeIeT K OIIIO3UIIUU IIPO-
mecca u@pPoBoi TpaHchopMaIuu K IpoieccaM OIITH-
MUBaluu, MOBBINIeHUA 5P(HEeKTUBHOCTH, YIAYUIIeHU N
U U3MeHeHUi 0e3 KapAMHAJIBHBIX IPeoOpasoBaHUMA.
Takske 9TO BeJIeT K IIPEOJOJIEHUIO ITIOHUMAaHUS ee Y3KO —
TOJBKO KaK BHeJApPeHUdA MUMPOBBIX TEXHOJOTUHN U 03-
HayaeT, HAIIPUMeD, UYTO OJHUM U3 KPUTEPHEB KayecTBa
TpaHCc(hOpMAaIUU CTAHOBUTCA CYIIIHOCTHOE M3MEeHEHUe
00BbEeKTa TEMAaTUUYECKOH JesATeJbHOCTHU. ECcIu BEIIeIuTh
OPUHIUNHAJbHBIE UBMEHEHUA 00'bEKTa HEBO3MOJKHO,
TO BHE 3aBUCUMOCTHU OT KOJIMUYECTBA UCIIOJb3YEMBIX
U(POBBIX TEXHOJOT UM, BBEIEHHBIX JJOJIPKHOCTEH U T. [I.
nudpoBasa TpaHchopMalsa He COCTOATIACE.

ITocTpoenue mogmenu nmudpoBoit TpanchopMauu
HEeBO3MOKHO 0e3 pa3jinuyeHus: mpoieccoB nudposu-
3anuu, nHQOPMATHU3AUU U KOMIObIoTepusanuu (00-
pasoBanusa). [[na onpeneseHUsT COOTHOIIIEHUSA DTUX
IIPOILECCOB aBTOPHI UCIIOIB3YIOT MeMmapopy MaAmpeulKu:
THEePBBIN 2JIEMEHT — IIPOIleCC KOMIILIOTEPU3aI, ero
o0beMJIeT mpoliecc nHGopMaTu3aum, u oba mpoiiecca
obbemJiieT mpoIltecc MudpoBU3anuUU. ITO O3HAUAET,
YTO KOMIIbIOTEPUBAIUA, HHPOpPMAaTU3anUua, ITUPPO-
BU3AIlUs — TPU PaA3HBIX IPOIleCcca, IPU 3TOM KarKIbIi
CJIEIYIOIIIMI IPOIECC OXBATHIBAET IPEABIIYIIINE, ABIAA
co00¥i KaueCTBEHHOE TEXHOJIOTUUYECKOE YCJIOXKHEHUE
¥ OJHOBPEMEHHO 3aIefICTBY A IPEeAbIAYIIEe YPOBHU JJIA
cBoero GyHKIIMOHMPOBAHUA.

Tak, KOMIIbIOTEPHAA MHAPACTPYKTYPaA SABIAETCH
MepBBIM UM HEOOXOAMMBIM TEXHOJOTUYECKUM yPOB-
HeM. KomnviomepHvle mexHoL02UU TIPENIIONIATAIOT
BO3MOYKHOCTh PabOTHI C BEICOKO CTPYKTYPUPOBAHHOMN
nHbopMalueil 1 IPEeUMYI[eCTBEHHO B Ka4eCcTBe TeX-
HUYECKOTO0 cpeacTBa. MHGOpMAUUOHHbLE MEeXHOL02UU
pasBoOpaunBaJINCh HA YPOBHE KOMIBIOTEPHOI 6a3bl, HO
C UCTI0JIb30BAHMEM IIPOTPAMMHOT'0 O0eCIIeUeHU S U ILIaT-
dopMeHHBIX pelieHnuil 60jJee BHICOKOTO YPOBHA. OTU
TEeXHOJIOTUY TPEJIOCTAaBUJIN BO3ZMOKHOCTU PabGOTHI CO
CcJ1a00CTPYKTYPUPOBAHHON MH(pOpMAaIineii, TO3BOJIUIN
aBTOMATU3UPOBATH PAJ IPOIECCOB, B TOM YUCJIe IIPO-
Iecchbl yopaBJieHUA oO0pas3oBaTeJIbHOU OpraHW3aIlueii.
I{ugpposvie mexHOL02UL TIOBBOJIAIOT OCYIIIECTBIATH Pa-
00Ty C HECTPYKTYPUPOBAHHBIMU JAHHBIMU CYII[€CTBEH-
HO 6oabirero obbsema. I{udpoBrie TeXHOJIOTUU — 3TO
«MOJIeJIb MOJIeJIeH » , TO3BOJIAIOIIaA aBTOMaTU3NPOBATDH
IPUHATHE PELIeHUH B paMKaX 3aJaHHbIX aJTOPUTMOB
HA OCHOBAHWU PA3JINYHBIX, B TOM UYUCJIE HEOUEBUIHBIX,
IaHHBIX, MOHUTOPUWHIA PeaJu3aluy U IPOTHO3UPOBa-
HUS PUCKOB.

OTMeTHUM, YTO CXOKUX OCHOBAHUU B PACCMOTPEHUU
npoIieccoB u(pPOBON TpaHcHOpMAIIUY MPULEPKUIBA-
IOTCA PAJ COBPEMEHHBIX MCCJIEIOBATEJIEH, B YaCTHOCTH
A. 10. VBapos u ap.[15, 16].
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Ilens mocTpoeHusa moaenu nudpoBoii Tpanchopma-
MM — IIPEJOCTABUTH CPEACTBO IJIA CAMOOPTaHU3AI U
MO3UIUU U IEATEJIbHOCTU PYKOBOAUTENSA U KOMaHIbI
mudpPoBO TpauchopMany 06pa3soBaTeIbHON Opratu-
s3anuu. I{esb uMeeT TpU IPOEKITUU:

® COIHOI CTOPOHBI — OPTaHU30BaTh IPOCTPAHCTBO

IpPOTPaMMHOTO XapaKTepa, B KOTOPOM MOYKHO
OCYIIIECTBUTH 3aMbICeJI KOHKDPETHO# ITu(poBoOM
TpaHchopMaI N,

e ¢ IpYyroii CTOPOHBI — 3aaTh IPUHIUII ABUKEHU A
10 9TOMY IIPOCTPAHCTBY U OIPEJeJINTH B HEM M-
HUMAaJIbHBIA HA0OD BJIEMEHTOB JJIs1 OPTaHU3AIUN
@ pPoBOI TpaHCcHOPMAIIH;

® C TpeThbell CTOPOHBI — B 3alaHHOM IIPOCTPAHCTBE
OIpeJIeJIUTh MECTO U YCTPOMCTBO mpoiliecca mud-
poBoii TpaHChOPMAIIUHA.

IIpyanunuaasHadg Monenb (cxema) nu@dpPoBoOi
TpaHcoOpMaIUU 3a7]aeT ee IIPOCTPAHCTBO U B 3TOM
IIPOCTPAHCTBE OIIPEJIEIAET COOTBETCTBYIOIIINI IIPOIIECC.

Mopesns cocToUT U3 YETHIPEX DJIEMEHTOB:

1) IJIOCKOCTh YHUBEPCAJIBHOTO;

2) MJIOCKOCTh TEMaTUYEeCKO 1esITeIbHOCTH;

3) TeXHOJIOTTYeCKas IMJIOCKOCTbD;

4) nporiecc 1udpoBoi TpaHnchopMaI[UN.

Kasxkaprit 9J1eMeHT CONEePIKUT CBOIO IOACTPYKTYDPY
3JIEMEHTOB U CBO€ HaloJHeHue (cM. puc. 1). IeMeHTHI
mogesiu u(poBoii TpaHchopMaIY 3aIaHbI I ONTMCAHEI
KaK IOHATUS U UAeabHble KOHCTPYKIINU, 03 KOHKPeT-
HOT'O MaTepuaJbHOTO HanmoJIHeHuA. TaKoe onucanue He-
00X0aUMO JJI MPUAAHUSA MOJEJIU TUOKOCTH 34 CUET BO3-
MOJKHOCTH YUUTHIBATh B ce0e He TOJIBKO CYIIeCTBYIOIINE,
HO ¥ BO3HUKAIOINE TEXHOJOTUU U pellleHuA. Kpome
TOT0, VHUBEPCAJIBbHOCTb MOJEJU II03BOJISET IPUMEHATDH
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ee K JII00bIM TPaHC(OPMUPYEMBIM chepaM AesaTeIEHOCTH.
KonKpeTHBIe IpUMePHI HATIOJTHEHUA 3JIEMEHTOB MOJIEIN
B IIPEJIOMJIEHUY K 00pa30BaHUIO ITPE/ICTABJIEHEI JajIee.
IInockocTs yHUBepcaabHOTo (1) COmEpIKUT IeH-
HOCTHU, IIPUHIUNOBI U KOHIEIITYaJbHbIE CXeMBbI TPaHC-
dopmaruu, oOpraHUlyoIIue U PEeTyJINPYIOIIue JI00YIo
1udpPoByIo TpaHchopMaInio BHe 3aBUCUMOCTU OT c(pephl
IEesATEeJIbHOCTU U UCIOJIb3YEeMbIX TEXHOJIOTUH. Y HUBEP-
caJIbHASA IIJIOCKOCTh U ee COAePIKUMOe HeCyT IIPOTpaMM-
HYI0, PAMOYHYIO (DYHKIIUIO II0 OTHOIIEHUIO K APYTUM
9JIeMEeHTaM U IIJIOCKOCTAM, T. €. 33Jal0T BO3MOJKHBIE
CMBICJIBI, IeJU U O0II1e, YHUBEPCAJIbHbBIE 9JIEMEeHTHI
CTPYKTYPHI U Iporenyp mudpoBoi TpaHchopMaIuu.
ITennocmu yugpoe6oii mpancgpopmayuu — 3TO
mpefesbHble OPTaHU30BAHHOCTH, OIIPEIEIAIOIEe CMBICT
CYIIIeCTBOBAHMUA TOTO UJIU MHOTO IIPoIiecca, 00A3aTeILHO
TIPOABJIAOIINECA B [eATEIHHOCTUA 1 OPTaHU3YIOIINE ee
yepes ompenaeaenue 1eieii. IleHHOCTL IO cBoeil PYHK-
MU 3alaeT I'PAHUILBI 111 DOPMUPOBAHNA KOHKPETHBIX
nesel mudpoBoii TpaHcHopMaIu, TaKKe obecrieunBas
COTJIACOBAHVE C BBIBOBAMHU APYTUX chep NeATeTbHOCTH
(KyJIBTYPHI, COIIUYMA, 9KOHOMUKHU, JeMorpauu 1 ap. ).
B oTsimune oT IPUHITUIIOB, IIEHHOCTH B OOJIBIIIEN CTEIIEHU
HaIpaBJIEHbI HA PaMOYHOE OTpaHUYEHUNEe Pe3yJbTAaTOB
(uepes BIUSHUE HA IIEJU) IeATeJbHOCTH, YeM CaMOI'0
nponecca. IIpunyuns. yugpoeoii mpancgpopma-
yuu — 970 Hauboee o0IIIe, YHUBEPCAJIbHBIE KOHCTPYK-
UM, OIIPeesIAIONINe CTPYKTYPY U CPECTBA AeATeIHHO-
ctu. [IpuHIIUT TIPOABIIsEeTCA B AeATEJIbHOCTHA, TOUHEE,
B BOBHUKAIOIIUX B ]€ATEJILHOCTH OCOOEHHOCTAX B CBA3U
Cc HaJau4YueM MPUHITKIA. B oT/inyne OT eHHOCTe !, IPUH-
IUIIBI B 0OJIBITIEH CTeTIeH! HAITPaBJIeHbI Ha OPTaHU3AIIUIO0
mpoiiecca (uepes BANAHUE HA CTPYKTYPY U CPENCTBA),

4. Mpouecc
uudposom
TpaHcdopmauum

2. TpaHccpopMupyemas aeAaTeNbHOCTb
(obpazoBaHue)

Hopmel

CTpykTypa

MoHaTUA

Puc. 1. Modenw (cxema) npocmpancmea yu@pposoiL. mpaHc@opmayuu
u onpedesieHus 8 HeM Mecma npoyecca yupposoi. mpancpopmayuu
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uyeM pe3yJsbTaTa geAaresbHocTH. KoHyenmuvl yugpo-
601 mpaHncpopmayuu — Hauboiee OOITHE TOIXOABI
K ee OpraHm3alliiu, OIPeAeaion[ie U OMUChIBAIOIINE
BO3MOYKHBIE Pe3yJIbTaThl 1 9(D(PEeKTHI.

IImockocTs TemaTnuyecKoi meareabHocTu (2) co-
IEPIKUT CYIeCTBYIOI[E B TeKYIell CUTyaluu Ipes-
CTaBJIEHUSI 0 KOHKPETHO! AesATeJbHOCTH: CTPYKTYDPY,
HOPMBI U TOHATHA. HamoiHeHe 3To MJIOCKOCTH IIPU-
BOJIUT K CO3JAHUIO CXEMbI JeATeJbHOCTU (HampuMmep,
obOpasoBaHUA, 00yUyeHUs, MOATOTOBKU U ApP.). B coor-
BETCTBUU C UCIIOJIb3YyEMBIM aBTOPAMU IIOHATHEM TPAHC-
dopManuu NJIOCKOCTh TEMATUUYECKOUN AeATEeJIbHOCTHU
IOJI?KHA PACCMAaTPUBATHCA ABAKIbI: IIEPBBIN Pa3 — KakK
eATeIbHOCTD IIPE/ICTaBJIEHA CETONHSA, BTOPO pa3d — Kak
npeAcTaBiasaeTcsa TpaHCHOPMUPOBAaHHAA NEATEIbHOCTH
¢ TpeboBaHmAMY OJ (MPOBLIe TexHOoJOoTHuU. CMpyK-
mypa — CUCTeMHOe IIPeICTaBIeHUE NeATEeJIbHOCTH KaK
I[eJIOCTHOTO 00'beKTa, COCTOAIIET0 U3 PYHKITMOHAIBHO
CBA3aHHBIX 9JIEMEHTOB IIOCPEACTBOM 3HAKOBBIX (hOPM.
CTpyKTypa IIpeamoJiaraeT oncaHue KaKJoro sjieMeHTa
B OTAEJIBLHOCTH, €T0 CBA3€H U COOTHOIIEHU ¢ APYTUMU
asemeHTaMu. Hopmel — onmcaHme IPOIEAYyP AeATeb-
"Hoctu. ITonamusa — ugeaabHble OPTaHN30BAHHOCTH,
cXBaThIBAIOI[e Ba’KHbIe YePTHI UAeaJTbHOTO 00beKTa
(HamrpuMep, MOHATHE «KJIACC», « VUISHUK» U AP.).

TexHOJOTHUECKAA MIOCKOCTH (3) COmep:KUT IMu@-
POBbIE€ TEXHOJOTUH, TEXHUUECKUe pelrenus u nudpa-
CTPYKTYPY It poBoii Tpanchopmaiuu. Bee opranuso-
BaHHOCTH, PACIOJIO’KEHHBIE B 3TOI IJIOCKOCTH, MOTYT
OBITH BKJIIOUEHBI B J€ATEJILHOCTh TOJIBKO KaK CPeICTBA
B BuJle ee QYHKIIMOHAJIBHOIO dyieMeHTa. TakuMm obpa-
30M, TEXHOJIOTUUYECKAaA IJOCKOCTb U €€ CONEPIKUMOEe
HecyT B cebe moTeHIMAJIbHbIEe PDYHKIIMOHAJIBHBIE BO3-
MOKHOCTH, T. €. CIEKTD 3aJau, KOTOPbIe CIIOCOOHBI
peliaTh Te WU UHbIE TEXHOJOTUU B QYHKIUU CPECTB
JeaTenbHoCcTU. TexHuuweckue peuenua yugposeou
mpancpopmayuu — 3T0 KOHKPETHBIE PEIIeHus, 0C-
HOBBIBAIOIITUECH HA YUPPOEbLX MEXHONL02UAX , HO DA3-
BEPHYTHIE B TEMATUYECKON MeATeIbHOCTHU (HamrpuMmep,
9JIeKTPOHHBIN )KypHAJ B ITKoJIe). HHppacmpykmypa
yugpoeoil mpancgopmayuu — 3TO COBOKYITHOCTH
00'eKTOB (PecypcoB, IPOIIECCOB, CUCTEM ), HEOOXOqmMas
I pa3BepThIBAaHUS IU(PPOBBIX TEXHOJOTUH U HMUd-
POBBIX pellleHuii (Hampumep, KOMIIbLIOTEPHI, CEPBEPHI,
WHTEepHEeT-coeUHeHNe, IporpaMMHOe obeclieueHue,
KaJapoBoe obecrieyeHue U ap.).

IIpouecc nudposoii rpanchopmanuu (4) — ato
opraHm3anud dJIEMEHTOB U3 YHUBEPCAJIBHON U TEXHO-
JIOTUYECKO JIOCKOCTH B €[MHYIO CUCTEMY Pean3aruu
STUX BJIEMEHTOB B QYHKIIMOHAJIBHOM CTPYKTYPE TEMAaTH-
YeCKOU AeATeJbHOCTH (B HAIIIEM UCCJIeJOBaHUN — B 00-
pasoBanum). To ecTh IpeoOpa3oBaHUA BCEX 3JI€MEHTOB
IeATeJbHOCTU NPOUCXOAAT IIOCPENCTBOM IIpOIlecca
nmudpoBoii TparuchopMaInm, ¢ IOMOIITHIO KOTOPOTO dJie-
MEHTBI YHUBEPCAJIBHOMN U TEXHOJIOTHUECKOH MMJIIOCKOCTEHR
He IPOCTO PeaSN3yI0TCA B TEMaTUUECKOU AesATeTbHOCTH,
a mpeo0pPasyIoT ee.

IIpensoskeHHasa aBTOpPaAaMU MOJEJb A€MOHCTPUDPY-
eT MHTerpamnuio meHHocTell, IPUHIUIIOB, KOHIEIITOB,
Mu(MPOBBIX TEXHOJIOTUI, TEXHUUYECKUX PEITeHUN mo-
cpecTBOM IIpoliecca IudpoBoil TpaHchopMauu. ITO

o3HavaeT, 4To nudposasa Tpauchopmalusa obpasona-
HUSA — BTO, IPeKJe BCero, M3MeHeHUe CTPYKTYPHI 00-
pasoBaTeJIbHOU meATeNbHOCTU. [IosICHUM 3TOT BBIBOJ
C IOMOIITBIO OTIMCAHUA U3MEeHEeH T B 00pa30BaHUU B X0/l
ero 1 poBoii TparnchopMaI .

4. A3ameHeHMe npeacTaB/ieHNN

06 06pa3oBaHNN KaK TeMmaTnyeckom
AeATeNbHOCTU B moaenu undpposomn
TpaHchopmaunn

BazoBsIMU mIpoiieccamMu CyIIeCTBYIOIE CUCTEMBI
00pasoBaHus ABIAIOTCA 00yUeHUe U IOAT0TOBKa. O0yY-
YyeHue ITIOHIMAEeTCA KaK IeATeJbHOCTh, HallPaBJIEHHA ST
Ha OCBOEHUE YUYEHUKOM KYJbTYPHBIX CEMUOTUUECKUX
CHCTeM U IIPe3aJaHHbIX 3TAJIOHOB KYJIbTYPHBLIX HOPM.
Ilo0zomoéka — Kak IesaATeIbHOCTD, HallpaBJeHHad Ha
dopMupoBaHUe y MHANBUIA HABBIKOB U CIIOCOOHOCTET! 3a
CYeT OCBOEHUS CPEJICTB AeATEJIbHOCTH, KOTOPhIe obecte-
YUBAIOT PeaaIn3aoOHHYIO YaCTh JeATeIbHOCTHU (B OTJIU-
yue oT 3aMbIciuBaeMoii). HaGop cpefcTB AeATeTbHOCTU
HOCWUT CIIeINaJIN3UPOBAHHBIN XapaKTep U OUpeeIsieTcsa
KOHKPETHBIM « PaboynM MEeCTOM» , T. €. OIIPeIeJIEeHHBIMI
CXO0)KMMU CUTYAIIUAMU, B KOTOPBIX UHAUBU OyAET OCy-
IIECTBJIATEH CBOIO AeATeJbHOCTh. OOGIIHOCTE IIPOIIECCOB
MOATOTOBKYU 1 O0YUYEHUA COCTOUT B (DOPMUPOBAHUU CT0-
coOHOocmell Oelicmaeoéambs no YycmaHo8LeHHOMY 00pa3uy
(HOopMme ) unu deilcmeosamy 6 Jiezk0 NPOZHO3UPYEMbLX
(nosmopsanwuxcsa) cumyayusx. OIHAKO B 3TUX IIPO-
meccax He (POPMUPYIOTCA YMEHUI JeCTBOBATh HECTAH-
IapTHO, B CUTYaIlUsaX, HE MMEIOIUX PEIIeHnsd, a TAKMKe
B YCJIOBUAX HEOIIpeJeJIeHHOCTU. B paMKax Takoro Io-
HUMaHUA 0a30BBIX IIPOIECCOB CUCTEMBI 00pPa30BaHUA
CJIOKUJICA HAaOOP MOHATUIH, 00eCIIeUNBAIOIINX 9TH IPO-
mecchl. K TaKUM MOHATUAM OTHOCSATCS :
e «oOpasoBaTeJbHOE AAPO» — IIPeA3aJaHHbIN HAOOD
0a30BBIX ATAJIOHOB, ITPEANUCAHHBIX K 0053aTeJIb-
HOMY OCBOEHUIO;
«KJlacc» — eIUHUIA JIOTUCTUKYU O0yUeHNd;
«YUYUTEJIb» — CPEACTBO MepeJaduy U TPAHCIAINN
KYJbTYPHBIX HOPM U 9TAJI0OHOB;

* «KOMMYHHUKaIlud» — obecleueHue mpoiiecca
TPAHCIANNU KYJIbTYPHBIX HOPM;

® «MOJEeJb BBINYCKHUKA» — €IWHBIA sKeJaeMbIi

pesyJbTaT 00yUYeHUs;

® (IMKOJa» — OPTaHM3AIMOHHAS U MHCTUTYIIO-

HaJIbHAS eIUHUIA IIPoIlecca O0yUeH .

IMudposrie TexnoMOrMY ¥ TU(GPOBU3ATIUA APYTUX
cdep IeATeILHOCTH OIIPEEeISTIOT BO3MOYKHOCTU U PUCKU
IIJIS CJIOXKUBIIIUXCA TpoIieccoB. IIpexxae Bcero, BHeApE-
HUe MU POBBIX TeXHOJOTUH B APYTUX chepax fesareirb-
HOCTU IIPUBOAUT K U3MEHEHU0 PYHKITMOHAIA, KOTOPBIH
HeceT Ha cebe paboTHUK opranusanuu. [{ludpoBusanusa
(c tpuMeHEeHrEeM POOOTOTEXHUUECKUX CUCTEM 1 UCKYC-
CTBEHHOT'O MHTEJIJIEKTa) aBTOMaTU3UPYyeT IIPOILECCHI,
IO IAIOIIEeCs aJTOPUTMUBAIINY 1 AeTATHbHOMY HOPMU-
poBaHuo. PyTuHHAA NesTeIbHOCTh BHIHOCUTCS HA Ma-
IIIUHHBIE HOCUTEJIN. YeJI0BEeKY JKe OCTAaeTCs NeiCTBOBATh
B CUTYyallUAX, He UMEIOINX PeIlleHnA, BOCTPEOYIOIIUX
co3aHWe HOBBIX CPEACTB U CIIOCOOOB IeATEeIbHOCTH.



OBLLME BOMPOCHI

ComocTaBisis 9T KOHTEKCTHI ¢ TIPOoIleccaMu O0yUeHU s
¥ IIOATOTOBKHY B X PaGUHUPOBAHHOM BU/E, IPUXOUM
K BBIBOJY, UTO cHUcCTeMa 00pa3soBaHUSA HPOAYIUPYET
HEeBOCTPEOOBAHHBIX AeATEJIbHOCTHI0O UHAUBUIOB (T. €.
OOTeHIMaIbHBIX 0e3paboTHbIX). « [ {udpar, kak HOBasA
IeliCTBUTEJIbHOCTh CYII[eCTBOBAaHUSA YeJI0BeKa, 001a1aeT
Ba’KHOUM XapaKTePUCTUKOU — TOTAJHHOUN HMepCOHAJIN-
3amueil B IpOCTPAHCTBE BOBMOIKHOCTEHM, IpeaaraeT
MHOK€CTBEHHBIH BHIOOD AJIS JIF000T0 13 JOCTYIHBIX IIPO-
IYyKTOB/ycJyr. B mpemesbHOM ciiyyae BapUaTUBHOCTH
BbIOOpa — OECKOHEUYHAa, UYTO BeIeT K HeOTBPATUMOCTH
BbIOOpa. AHaA/IU3UPYA CUCTEMY 00pas3oBaHUsA, 00OHADPY-
JKHUBaeM CBelleHUE CUTYyaIluil «BbIOOpa» B IpoIjeccax
00yueHUsA U MOJATOTOBKY K (DOPMAIBFHOMY MUHUMYMY.
ITudpoBbie TeXHOJOTUN WHTETPUPYIOTCA B 00pasoBa-
TeJIbHBIN ITPOILECC, ABTOMATU3UPY A BOBMOXKHBIN (DYHK-
IUOHAJI, ¥ BBICBOOOYKIAIOT CBOOOJHOE BpeMs memarora
L1 Pa3BUTUS CIIOCOOHOCTEI, ITO3BOJIAIOIINX YEJTOBEKY
CTPOUTH IefICTBUE B YCIOBUSAX HEOIPEIeJIeHHOCTH 1 He-
pasperrumocTu. PopMmupoBarue 0003HaUEeHHELIX CIIOCO0-
HOCTEM BO3MOXKHO IIPU COXPAHEHUHU IIPOIECCOB 00y UeHU A
¥ TIOATOTOBKHY, HO IPOAYKTUBHOI'O UX UCIIOJH30BAHUS.

IlepeocMmbIcieHe HOPM IIOATOTOBKU W O0YUYEHMSA
B paMKax TpaHchOpMAaIluu MIPUBOAUT K IMIPOEKTHUPOBA-
HUIO npoyecca 06pa3o6aHUA KaK CAMOCTOATEIBHOTO,
OTJIMYHOTO OT OOYYEeHUA U IOATOTOBKU (M MX CYyMMBI).
IIpomecc «o6pa3oeanue» mpefCcTaABIAETCA CUCTEMOI
IIPOIIECCOB IIeJIeNOJaraHus, IPOeKTUPOBAHUS ITPOAYK-
TUBHOTO JEHCTBUSA C BBIXOJOM B MBIIIJIEHUE C VCIIOJIb-
30BaHMEM MaTepuaja KyJIbTYPhI, OCYIIECTBJIEHUE Heii-
CTBUA, peIIEKCUBHBIN aHaJIU3 U IPUCBOEHNE CPENICTB
JesATeTbHOCTU U MBIIIJIEHUA.

Mopesns onpesenser Tpu IPOCTPAHCTBA, B KOTOPBIX
pasBopadyuBaeTCcs Mpolecc o6pa3oBaHUA:

® IIPOCTPAHCTBO PEAJbHOU AEATEIHHOCTH (B OTIU-

yue OT yueOHOI);
® IIPOCTPAHCTBO peIeKCUU 1 CAMOOPTaHU3aI[MOH-
HOM paboThI;

e IIPOCTPAHCTBO MBIIIJICHUA,
a TaKJsKe COOTBETCTBYIOIIUY UM peIepTyap IMO3UIn.
CoOTBETCTBEHHO, IIEPEO3HAYATOTCA U (MM ) BBOAATCSA
HOBBIE TOHSITUS:
e «06azoBbIE TPAMOTHOCTH» BMECTO 00pa3oBaTeb-
HOTO Apa;
e «oOpasoBaTeJbHAaA CUTYyaIlUsI» KaK eTUHUIIA 00-
pasoBaTeJIbHOU JIOTUCTUKU;
® «UeJloOBEeK» — Co3[aTelIb CBOei 00pasoBaTEeJIbHOM
nporpaMMbl (Y KaKI0T0 YeJIoBeKa CBOs 00paso-
BaTeJIbHAs IIporpaMMa U CBOe colepikaHue 00-
pasoBaHUA);
® «KOMMYHUKAI[UA» — IIPOILECC CO-OPTaHMU3aIUN
KapTUH MHUpa IieJjarora U YYeHUKa;
e «o0OpasoBaTeJbHasdA dKOCUCTEMA» — OPTaHU3AI[U-
OHHAA eUHUIA 00Pa30BATEIHLHOTO IIPOIlecca;
® KOMIETEHIIMY MBINLJIeHUA, pedIeKCcuu, camo-
onpeniesIeHUA U CAMOOPTAHU3AIH Y UeJOBeKa.
Pesyabrarhl anaans3a U IPOEKTUPOBAHUSA HOBBIX
mpencTaBaeHUi 00 00pa3oBaHUM KaK TeMATHUYECKOM
IeATeJbHOCTU TpPeACcTaBJeHbI Ha pucyHKe 2. Cxema
TIOKa3bIBaeT Ba’KHOCTh Pa3rPaHUYEeHU I ITPOIECCOB IO~
TOTOBKM, O0yUYeHUsI, C OMJHOU CTOPOHEI, U IIpoIlecca 00-
pasoBaHUA KaK TpaHCHOPMUPYIOIIeHca 1esaTeIbHOCTUI
B xoze MudpPoBoil TpaHchOPMAIUH, C IPYTOI CTOPOHBI.
ITocinemoBaTenbHOE pa3sBOpauMBaHUE PACCYKICHUI
B 3aIaHHBIX paMKaXxX U MPOCTPaHCTBaX IIPUBEIET K CO3-
IaHUI0 JOCTATOYHOTO HAOOpa MOHATUM, IIOCJIe Yero BO3-
MOJKEH IIePEXO0/T K OPTaHU3aI[U HOBOU MeJarormuecKoi
OPaKTUKU, B apceHajie KOTOPOM MOTJIX ObI OKa3aTbCs
TeXHOJIOTUU Pa3BUTUA CYO'beKTHOCTU, MBIIIJIEHUI,
r'yMaHUTAPHbIE TEXHOJIOTUH, KYJIbTYPOTEXHUKA U AP.
BakuHeHAIMuMy MOHATUSAMU B OPraHmu3amuu 00-
pasoBaHUsSA CTAHOBATCS oOpasoBaTebHAsS JIOTUCTUKA
u nudpoBas obpasoBaTesabHAs cpea.
O6pasoBaTejbHasl JJOTHCTUKA KOHI[EHTPUPYETCS
Ha 3aJlauyax CBOEBPEMEHHOTo ofeclieueHUA yUeHUKA
BBIOPAHHBIMU UM, KaK Cy0'beKTOM, 00pa3soBaTeIbHBIMU
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Puc. 2. [IpunyunuaivbHoe udmeHeHue npedcmasieHuil 0 memamuieckoil 0esmesibHocmu
6 x00e Yu@posoiL. mpanc@Hopmayuu Ha npumepe o0pa306arHus
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pecypcamMu, HEOOXOAUMbBIMH [IJI5 IIOCTPOEH U COOCTBEH-
HOTO MapIIpyTa Pa3BUTHUSA, IO3HAHUSA MHPA, CAMOTO
ceba U Apyrux Joaei. B jjoructuke 9To HA3BIBAIOT
npuanunoM JIT (Just-in-Time nau Touno-B-Cpoxk).
I'nagHbim npuHUUNOM UUDPOBOLL J02UCMUKU CMAHO-
BUMCA NePCOHANU3AYUS: OPUEHTAIIUA Ha o0ecIrieueHme
IepCOHAJbHBIX IMOTPEOHOCTE B PA3BUTUU KaKIOTO
yuenuka. Ilogpo6Hee 06 9TOM CM. CTaThIO aBTOPCKOTO
KoJuteKkTuBa « O0pasoBaTeIbHasI JOTUCTUKA B IU(POBOIL
mkoge» [17].

IIudpoasa odopazoBaTeabHaAsA cpela MOHUMAETCS
IBOSIKO. Bo-mmepBBIX, 3TO cpela, CKOHCTPYUPOBAHHA A
caMuM Cy0'BeKTOM OJisI OCBOEHUS COmepsKaHusA 006-
pasoBaHUA C HUCIIOJb30BAHMEM IIUMPPOBLIX TEXHOJO-
ruii. Bo-BTOpPBIX, 5TO TaKad cpefa, I'le HEBO3MOKEH
HUKAKOUN APYroi crmocob meiicTBUs, KpOMe CO3TaHUsd
coOGCTBEeHHON 0o0pasoBaTelbHOU cpenbl. CTaHOBUTCSA
OUYEBUAHBIM IPEUMYIIECTBO IIU(PPOBOH TeCTBUTEIbHO-
ctu: «1iudpa» gejiaeT BO3MOMKHLIM MaCCOBOE CO3IaHIe
nu@dpoBoil 06pasoBaTEeIbLHOM Cpeabl, TaK KaK B Iud-
POBO#1 AeMCTBUTEJIBHOCTU PEaJbHO C JETKOCTHIO TBO-
PUTH JI00ble MUPBI, 3aTPAUNUBas [JIsI 9TOTO0 MUHUMYM
peasibHBIX pecypcoB. B KauecTBe mpumepa 1 poBoit
cpennl, objamaoIneil mMpudHakaMu o0pasoBaTeJabHO-
CTHU, MOKHO IPUBECTHU MONYyJApHY0 urpy Minecraft,
WHTepec K KOTOPOH ompenesseTca TeM, HACKOJIbKO
UTPOK CyMeJ CKOHCTPYUPOBaATh cebe MPOCTPAHCTBO
I urpsl (co3gaTh JangmadT, 3sTaHUs, COOPYIKEHU
u ap.). Ilogpo6HOe ocBellleHre YCTPOHCTBA, ITOAX0I0B
K IPOEKTUPOBAHUIO U MHCTPYMEHTOB CO3IaHUA IU@-
poBoOiT 06pa3oBaTeJbHON CpPeAbl BBIXOAUT 3a PaMKU
HaCTOAIIeH CTaTbU

Pesiomupysa, orMeTuM, 4TO HEOOXOAUMOCTD IIPO-
BeJIEHUA UCCIIeTOBAHUN M (DOPMUPOBAHUSA TEXHOJOTUHN
MBINIJIeHUA Oblja apTUKYJIUpPOBaHA U 000CHOBaHA
B paborax I'. II. IlTlegpoBuiikoro ¢ 1960-x romos [18].
IlocnemoBaTenu aHHON TPAAUIINU YVoKE CETOMHSA NUMEIOT
3a/iesibl IO pa3paboTKe YKa3aHHBIX, a TaKiKe JPYTUX
TeXHOJIOTUH MeJaroruKu PasBUTHUA/IIeJaTOTUKN KOH-
cTpyupoBaHus, Hampumep, A. A. ITomos [19]. Kpome
TOT0, O BAXKHOCTH U3MEHEeHUH MMOIX0I0B K 00pa3oBaHUIO,
00 MCIOJB30BAHUMU HOBBIX MeTOM0B (hOPMUPOBAHUS
MBIIIJIEHUS 1 UHBIX HEOOXOIUMbBIX B YCJIOBUAX ITU(PO-
BOU TpaHchOPMAIIUKA KAUeCTB 00yUaloIerocsa MUIIYT
3apy0Oe)xHbIe uccaeqoBarean, nanpumep: D. Baker,
L. Ellis [20], L. R. M. McCutcheon, S. K. Alzghari,
Y. R. Lee, W. G. Long, R. Marquez[21], N. C. Jackson
[22], W. Leal Filho [23].

5. OpraHmsauyus npakTukv yudpposon
TpaHcdopmaumm o6pasoBaHuNA:
ﬂpOGﬂGMaTIIBaI.I,I/Iﬂ N HanpaBneHna
COBepLIeHCTBOBaAHNA C TOMOLbIO moaenn
undpposom TpaHchopmaumn

IIpaxTuka nmudposBoil Tpanchopmanuu B 00paso-
BaHUU HeM30eXKHO CTOJKHETCA ¢ OapbepaMu U TPYI-
"HOcTAMU. B pabore «Ha myTtm K nmudpoBoit TpaHc-

dopmanuu mkroasi» [15] A. FO. YBapoB, mpomoJskasa
pasmermaenusa M. A. Ilenronunaoin [24], nucnoabsyer

NOHATHE «UUPPOo6ol pa3pwié». IludpoBoit paspriB
ompefiessgeTcsa KaK TeXHOJOTUYEeCKasi HerOTOBHOCTD
o6pasoBaTeJIbHBIX OPraHU3aNnuii K pa3BepPTHIBAHUIO
nudpoBeIx nHGPACTPYKTYpP. LludpoBoil paspriB mo-
HUMaeTcAd NHPPACTPYKTYPHO KaK HEPABEHCTBO JOCTY-
na K MupPOBBIM TEXHOJOTUSIM W Ha3BaH «IIU(PPOBBIM
TEeXHOJIOTUYECKUM Pa3pPbIBOM » .

B KoHTeKCTe IIpeACcTaBJIeHHOI paHee MOAENN ITUQ-
POBOIi TpaHCHOPMAIINY yTOUHUM CTPYKTYPY (P POBOro
PaspsIiBa, paccJIOuB ero Ha TPU YPOBHA (puc. 3):

® VHCTPYMEHTAJBHBIIT;

® TEeXHOJIOTUYECKUI;

® MBICJIUTEJIbHBIN.

g onucanus ypoBHE BOBBMEM B Ka4eCTBE IIPU-
Mepa IMIKOJIbHOe 00pasoBaHUe.

HNHCTpyMEeHTANBbHBINH YyPOBEHb pa3pbiBa — OT-
CYTCTBUE TEXHUYECKUX CPEJCTB, OPYAUil, IpPOTpamMm,
nHGPACTPYKTYD, HEOOXOAUMBIX IJIA UCIOJb30BaHUA
nudpPOBBEIX TexHoJoruii. Hampumep, HegocTaTouHasA
CKOPOCTh MHTEPHET-COeJNHEHUsI, HEJOCTATOUHOE I10-
KDBITHE CeThI0, HeJIOCTATOUHBIE CEPBEPHBIE MOIITHOCTH
VIV HeTIOAXOA AU TUII CEPBEPOB U AP.

TexHoMOrMUECKUIl yPOBEHH Pa3PhIBa — OTCYTCTBUE
CIIOCOOHOCTEN MCIIOJIL30BAHUSA ITU(PPOBHIX TEXHOJOTUH
B JIIO0OOM IIpor1iecce (0O0pasoBaHue, 00yUeHe, IOATOTOBKA
u np.). Hanpumep, orcyTcTBUE HUPPOBOM rPAMOTHOCTH
niu u@POBIX KOMIIETEHIIUH Y IeJaroros, pyKOBOIH-
TeJeil KO,

MpIcauTeNbHBIN YPOBEHb Pa3pbiBa — OIEPUPO-
BaHUE CTapbIMU HOPMaMM U MOJEJIAMU TEMAaTHUUYECKON
nesarenbHOocTU. Hanpumep, BHeAPEHNE HOBBIX TEXHU-
YeCKUX CPEICTB U O0yUYeHUe COTPYIHUKOB IIU(POBHIM
KOMIIETEHIIUAM 0e3 M3MEeHEeHUA U IePEeOCMBICIeHUA
IIPOIECCOB IIKOJBI U, KaK CJeACTBUE, 0e3 U3MeHEeHUA
TMO3UIIMOHHOTO PeIepTyapa IIKOJIbI.

Ha nuxkBuganmio paspblBOB MHCTPYMEHTAJILHOTO
¥ TeXHOJIOTUUYECKOTO YPOBHEN HAapaBJIE€HBI MEPOIIPUSI-
THUA HAIIMOHAJIBbHBIX IPOEKTOB «Kaapsl aia mudpoBoit
akoHOMUKM» u «I{udpoBas o6paszoBaTenbHas cpenas.
Ho gns yemerraoi mudgpoBoii Tpancopmamuu 00paso-
BaHUSA HEOOXOAMMO IIPEOJ0JIeTh Pa3phbiB Ha BCEX TPeX
ypoBHaX. IIpu sToM HauboJee TPyA03aTPATHBIM, KaK
C TOYKU 3PEHUs BBISIBJIEHUSA, TAK U C TOUYKU 3PEHUSA
MIPEOoOJIeHUA, ABIAETCA MBICIUTENIbHBIN PaspbIiB. s
ero BBISBJIEHUS HEOOXOAMMO CIIeI[MaJIbHBIM 00pasoM
OpPraHM30BaTh TEXHOJIOTHUIO PAOOTHI, B TOM UHCJIE KOM-
MYHHUKAIUIO, IIPOIlecC ITIOHUMAaHUA, pedIeKCrur 1 KOJI-
JIEKTUBHOTO MBIIILJICHUA.

MeponpusaTus no nudpoBoii TpaHchopMaIIuy 3a4a-
CTYIO COCPEOTOUYEHBI Ha IIPEOSOJIEHUY TEXHOJIOTUUECKO-
ro pasphiBa, T. €. TAK UJIU MHAUYE OCHOBAHbI HA OCBOEHUH
c110c000B pPaboThI ¢ IMMUMPPOBHIMU TEXHOJOTUAMU U UX
MHTErpaIuu B CYIIeCTBYIOIe Ipolecchl. B ciydae sxe
IeKJIapaTUBHOM OPMEHTAIUU U Ja’Ke MCIIOJIb30BAHUSA
MOHATUN «CMeHa OM3HeC-MOJENN», «OPTaHU3aAIUA U3-
MeHeHUM», «TpaHchopManusi» MEPONPUATUSA UACTO
pPenyuupyoTca A0 IPOCTEHINNX (HOPM, ITO3BOJISIIONINX
JaUuIib 3QPGEeKTUBHO CHATH C YUYACTHUKOB CYIIECTBYIO-
e CJI0KHOCTHU, B JIYUIIIEM CJIydae, HOPMBI U 00pas3Ihbl
CYIIECTBYIOIEH MesTeJbHOCTH U «I0(haHTa3uPOBaAThH»
BO3MOJKHBIE TIepeMeHbl. Bo MHOTHX ClIydyasiX IPUMeHsI-
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eMble MeTOIbl COCPEIOTAUNBAIOTCS JIUIITh HAa BHEITHUX
OPOSABJIIEHUAX, IMIOAMEHAS UMU 0a30BbIe IPOIIECCHI
paboTsI (HamrpuMep, MEeTO/T MO3TOBOTO IIITypMa, He 00'b-
ACHAIONINYN, KAKUM 00pa3oM IIpaBUJia CIIOCOOCTBYIOT
BO3HUKHOBEHUIO MBIIIJICHUT).

Iyisa mpeobpasoBaHUs AeATEeIbHOCTH, B YACTHOCTU
o0pasoBaTe/JIbHOI MeATEeJIbHOCTH, B paMKaxX HpenJjo-
JKeHHOU aBTOpaMu Mojieau upoBOH TpaHchopManum
TpedyeTcs MHAA IPAKTHUKA.

ITpuBenem npumep peai30BaHHOM aBTOPAMUY ITPAK-
TUKY IPEO0JIEHIA MBICJIUTEIHLHOTO Pa3PhIBa B pAMKAaX
SKCIIEPIMEHTAJIbHOM! IIPOBEPKY PA3pabOTAHHON MOIE I
nudposoii Tpanchopmanuu odpazoBaHuA. [IpakTuka
3aMMCTBYET 3JIEMEHTHI MeTO/[a OPTraHU3aAIMOHHO-Iesd-
TeJBLHOCTHBIX UTDP, paspaboranHoro B 1979 roxy [25]
¥ CerofHsI BLICTYIAOIEro B PYHKIINH MIaTHOPMBI IPU
OpTraHMU3aIUU U ITPOBEJeHNN MEPOIIPUATUN PABTIUIHBIX
TUIIOB, B TOM UHCJIe CTPATeTNYECKUX , IPOEKTHO-aHAJI -
TUYECKUX U Apyrux ceccuii [26]. He umesa HamepeHus
HoAPOOGHO ONMMUCHIBATHh IPAKTUKY, TE3UCHO OTMETUM
ee BajKHeUINue coleprKaTeJbHbIe U AesATeJbHOCTHbIE
ocobeHHOCTHU. B aTOI1 mpaKkTHKe mpeaIojaraercs opra-
HU3aIUA KOJJIEKTUBHOTO MBINLJIEHUA KaK KJIIOUYeBOM
MeXaHU3M, IeJIAIOIUI BO3MOYKHBIM TpaHC(OPMAaIIHIO.
Peanusyrorca npobiemarusanusi, cxeMaTusamusd,
HO3UIMOHUPOBAHUE U 00beKTUBAIlUI KaK 0a30BbIe
mpoIlecchbl, 00pasymoIue 1 OIPeaed0Iie CMbICIbI
U COIeprKaHne MePOIPUATUSA. XapaKTepHa AJId MpaK-
TUKU TIPOOJEMHOCTh MEPONPUATUSA: BCE YUACTHUKU
MEPONPUATHUSA IIOIPYIKAIOTC B Harbojiee aOCTPAKTHYIO
npobJeMHYI0 PpaMKy (KOHCTPYUPYETCS OO MEePOIIPU-
TUS), B KOTOPOI OCMBICJIAIOTCA CYIIECTBYIOIIINE MBICJIVI-
TeJIbHBIE cpeicTBa (OCMBICIAIOTCS CPE/ICTBA MBITTLICHUST)
Taxum 06pasoM, JesITeILHOCTL Ha MEPOIIPUATUYI MOYKHO
peCcTaBUTh KaK ABUIKEHME IIPOOJEMHOTO COaepIKa-
HUsA, 3aBepIlarwilneecss paspaboTKOM HOBBIX CPEACTB
MBIIIJIEHUSI U AeATeJbHOCTHA U IIE€PEBOJOM MPOOIEeMBI
B3agaun. OcyIecTBIsAETCa OPraHU3aI A 0COOBIX TUIIOB
KOMMYHUKAI[UN: IIOHNMAIOIAs, IpobaeMHAasd, IIPOEeKT-
Hasd, pediekcuBHaA. TaKkKe CTOUT OTMETUTDH HECKOJIBKO

OpPTraHMBAIMOHHBIX OCOOEHHOCTEMH: IPOBEleHNe Cepun
TPEHUHTOBBIX MEPOUPUATUN MO IU(PPOBHIM TEXHOJIO-
TUAM U HOBBIM IpPakTUKaM B cdepe o0pasoBaHUsA IJIs
OCHAIIEHUA HOBBIMU CPEACTBAMHU AeATEJTHHOCTA YUACT-
HUKOB B TOT MOMEHT, KOT/la 3TU CPEACTBA CTAHOBSATCS
GYHKIIMOHAIBHO BOCTPEOOBAHHBIMU; JUCTAHIIMOHHOE
9KCIIEPTHOE U OPTaHU3AI[MOHHOE COIPOBOMKACHUE Je-
ATEJIbHOCTH YUACTHUKOB MePOHPUATHUA (BeOUHADHI,
o0Cy KIeHUA).

B yactHOCTH, TTOJ PYKOBOJCTBOM aBTOPCKOI'O KOJI-
JIEKTHUBA OBLJIM OPTraHM30BAHbBI U IIPOBEIEHBI ITPOT'PAMMBI
«IudpoBaa m npoeKTHasA TpaHcHOpMAUA IIIKOJIBI»:
http://edufuture.ru, B xome KOTOPBIX CO3MAHBI IPOEKTHI
pasBuTtusg (Tpancopmalinm) o6pasoBaTeIbHBIX OPraHU-
3alunii ¢ BKJIOUYEeHUEM IIU(POBBIX TEXHOJJIOTUN, MHUI[H-
MPOBABIIINE MIOJHBIN 9Tall I POBOI TpaHC(hOpMAITUN:

e 1. Yda, 2019 rox — 6osee 250 yuacTHUKOB (au-
PeKTopa IIKO0J, IPeJCTAaBUTEI OPTaHOB yIpaB-
JIeHUus1 00pa30BaHMEM, YUUTEJI), YeThIPe CECCUU
0 ABa JHS;

e 1. Pocros, 2019 roxg — 40 yuacTHUKOB (TIegaroru,
yIpaBJIeHUYECKUH COCTAB IITKOJIBI, PAGOTHUKY YHU-
BEePCUTETA, BHEIITHUE 9KCIIePTHI), IATHh MOAYJIei
0 TPU AHS pabOThI;

e 1. Camapa, 2019 rog — 6osee 100 gupexTOpPOB
IITKOJI, [BA AHS;

e r. Kazaup, 2019 roqg — 40 n1upeKTOpOB WIKOJI,
OATH MOAYJIEH 10 TP JHS.

6. BbiBOAbI

PesoMmupys, npuseseM KJIOUEBbIe TE3UCHI IPeEJ-
CTaBJIEHHOTO UCCIEI0OBaAHUS.

1. MudpoBas TpanchopMausa, B OTJIUYNE OT ITU-
¢dpoBU3aMU KaK MacCOBOTO HCIIOJb30BAHUS ITHUPPO-
BBIX TE€XHOJIOTHUH, MpeAnoJaraeT IPUHIIUINAJIbHOE
mepeocMbICJIeHNEe TeMAaTUUYeCKON aAesaTeibHOCTU (006-
pasoBaHUuA), BhI3BAHHOE YHUKAJbHBIMU BO3MOYKHO-
CTAMU ITUMPOBLIX TEXHOJOTUHA U IIPOUCXOAIIEE C UX
HWCIIOJIb30BAHUEM.
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2. Mogenp nmudpoBoii TpanchopManuu, Ipemio-
KeHHasd aBTOpaMu, Pas3jinuaeT, CO-OPTaHUIYeT U 3a-
IaeT BHYTPEeHHee YCTPOMCTBO IMPUHITUIIOB U IIeHHOCTeH
TpaHchopManuy; TUMPOBLIX TEXHOJIOTUHN U UM POBBIX
peIllleHu#; TeMaTu4ecKOi AeATeJbHOCTH U IIpoIlecca
nudpoBoii TpaHCcHOPMATIIH.

3. Mogens upoBoii TpanchopMaIni MOKET ObITh
WCIIOJIb30BAaHA U3 ITO3UIIUYU PYKOBOAUTEJNS (YUIACTHUKA
KoMaHAbl) MU POBOM TpaHchopMauy KaK cxemMa JJIsd
CcaMOOPTraHM3aIl[UU U IIOCTPOEHUA COOCTBEHHO EeATeb-
HOCTHU 110 UM POBOH TpaHchopMaIIUH.

4. B nmpakTuke nudpoBoii TpaHchopmanuu odbpa-
30BaHUA HEOOXOAUMO YUUTHIBATH TPU THUNA ITU(OPOBBIX
Pa3pBIBOB: UHCTPYMEHTAJNbHBIN, TEXHOJOTUUYECKUH
¥ MbICJIUTeNbHBIN. Hanbosiee CI0KHBIM ABIAETCA MbIC-
JINTEJIbHBIN Pas3phlB, IPEOJOJEHUI0 KOTOPOTO MOYKeT
cIIoco06CTBOBATh HOBOE NMOHUMAaHUe MUGPOBOUA TpaHC-
dopmanuu 006pasoBaHU.

OTAesbHO OTMETUM TEPMUHOJIOTUYECKUI PUCK pa-
60ThI ¢ 1udpoBoil Tpanchopmaiueii. PopMupoBaHTe
TPASUITIOHHOTO «CJIOBAPA TEPMUHOB» IT(DPOBOIU TPAHC-
dopmaruu Heleecoo0pas3Ho, TAK KaK CMbBICJ YIIOTPe-
0JIeHU I BHAKOB BO3HUKAET B KOHTEKCTaX JesATeJIbHOCTH,
KOoTopas B cjayudae ¢ MU(PPOBONA AeHCTBUTEIHLHOCTHIO
o6JiaziaeT BBICOKOI CKOPOCTHIO U3MEHEHNA.

Takwum o6pasoM, IIpeJcTaBJIeHHAA aBTOPAMU MO-
Ieab Mu@pPoBoi TpaucopMaIuy 00pa3oBaHUA CTABUT
Ha ITOBECTKY HAayYHBIX UCCJAENOBAHUN U MPAKTUUECKO
IesATeJIbHOCTH BOIIPOCHI O 3BHAUMMOCTU OCO3HAHUSA
KapAWHAJIBHBIX IPe00pPa3oBaHUN BCeX 3JI€MEHTOB 00-
pasoBaTeIbHOU JeATeIbHOCTH (11eJ11, CPEICTB, 00bEKTA,
cyobexTa).
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Abstract

The problem of distance between the processes of world transition to a new technological platform, information technologies, to
the digital economy and digitalization of various spheres of activity, including education, on the one hand, and not sufficiently deep
studies of the phenomenon of digital transformation, including the digital transformation of education, on the other hand, is studied.
Lack of elaboration of the essence of digital transformation provokes the free and often marketing use of the concepts of digitalization,
digital technologies, and digital transformation of education, and in practice leads to low efficiency of actions taken to implement
projects and programs of digital transformation. The lack of strict assumptions leads to a lack of meanings, a multiple increase in the
managerial and organizational complexity of implementing the actual practice of digital transformation in education, and as a result,
there is an imitation or formal implementation of promising projects. The purpose of the study is to substantiate the General model of
digital transformation and to specify it in relation to the digital transformation of education, demonstrating all the elements of the
structure of the transformed object and the nature of the cardinal transformations. The hypothesis being tested — the transformation
process covers not only the means of educational activity, in particular, digital technologies, but also other elements of it — the goal,
object, subject, changing the essence of the educational activity itself, contrasting it with the processes of training and preparation.
The system-based research methodology is used. Research methods: main — theoretical analysis and synthesis of existing scientific
positions, observation of practical artifacts of digital transformation of education; accompanying — experimental method for testing
the results of research. The main results were: distinguishing digital transformation projects, highlighting their unique properties and
characteristics that differ from projects of optimization, improvement, development; substantiating the model of digital transformation
of education, including proof that in the process of transformation, not only the means (digital technologies), but also the content of
the educational process, its goals, subjects and methods of communication between them change dramatically. This suggests a new
approach to changing the education process under the influence of digital transformation, its distance from the processes of education
and training, which will become a starting point in the self-organization of teams of projects of digital transformation of education.
The results will be useful to heads of education authorities at all levels, managers and development teams of educational organizations
of basic and additional education, who are planning or implementing digital transformation projects.

Keywords: digitalization, digital transformation, digital technologies, education, education process, training process, learning
process, digital divide.
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Abstract

The article proposes the concept of the formation and development of an adaptive ecosystem of university learning. The concept
can allow not only to eliminate the shortcomings inherent in the distance education system, but also to create the basis for building
afull-fledged educational technology. The basis for constructing such an ecosystem, in addition to purely didactic developments, can be
modern achievements in the field of systems theory, digitalization and artificial intelligence. The education market is seriously affected
by advances in artificial intelligence and the rapid development of Industry 4.0. It is also necessary to consider rather unpredictable
natural disasters and pandemics. Under these conditions, the only way to maintain and strengthen their positions in the education market,
which will rapidly change in the coming decades, is the transformation of processes within the framework of new technological trends
and integrated network cluster ecosystems. Decentralized training and outsourcing can become two key functions for the successful
application of artificial intelligence in education. Modeling, optimization and analytics of big data make it possible to form a complete
set of technologies for creating an outsourcing network and digital educational chains, which allows us to identify the state model of
all processes in real time. At each moment in time, the digital twin displays the status of outsourcing processes and educational chains
with actual data on planning, preparing the necessary equipment, directly preparing educational programs, loading teachers, accounting
and monitoring learning outcomes, etc. The digital twin can be used both for making decisions in real-time, and for forecasting and
planning outsourcing. In fact, the university and the companies providing outsourcing services within the framework of this approach
are integrated into a single mechanism for solving tasks of flexible individual training. Within the framework of the proposed approach,
it is possible to build an educational university environment integrated with real objects of the economy of the territory, which is
a component of the educational ecosystem. The concept under consideration allows predicting and planning the training of required
specialists, since the model of its work is closely connected with enterprises in the real sector. This becomes possible due to the fact that
training takes place according to flexible programs that reflect the ever-changing requirements of enterprises to the competencies of their
employees. In fact, a university or a group of universities is becoming an essential component of territorial industrial clusters, which
makes it possible to increase the efficiency and quality of specialist training and to quickly develop new curricula and courses that will
quickly develop competencies demanded by the real sector of the economy. The use of artificial intelligence technology in combination
with the capabilities of the Internet of things and digitalization of the main business processes provides, in fact, the functioning and
development of the university’s ecosystem by analogy with the ecosystems of large sectoral system-forming enterprises.
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1. Introduction course of the university educational process throughout
the world and made it very relevant to study the

Three months ago, the authors didn’t even have possibilities of its practical rapid transformation. It
distant plans to write an article on this topic. But the became completely clear that the former education
situation with the pandemic completely changed the paradigm is living out its last days, that some
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completely different future awaits us, but practically
no one understands what awaits us. World education is
currently at a point of uncertainty. There is a turning
point in the eras, one of the signs of which is, for
example, the rapid spread of digital communication and
training formats. Another sign was the understanding
that existing educational programs are hopelessly
outdated, that a competent person in the twenty-first
century should have a completely different set of skills
than previous generations.

Based on the three-month experience of intensive
distance teaching of a number of disciplines and the
results of quite a long work on the introduction of
ITIoT (Industrial Internet of Things) technologies at
the country’s leading manufacturing enterprises, the
proposed concept for the formation and development
of an adaptive ecosystem of university education has
developed. This type of ecosystem, according to the
authors, can not only eliminate the disadvantages
inherent in the distance education system, but
also create the basis for building a full-fledged
educational technology. In addition to purely didactic
developments, the basis for building such an ecosystem
can also be modern achievements in the field of systems
theory, digitalization and artificial intelligence. It is
also important that an intensive adaptive education
accompanies a person living in the present century
throughout his entire conscious life.

The Russian economy suffers greatly from the
fact that two fundamental scientific and technological
revolutions were missed, in microelectronics and
in biotechnology. But the situation is different in
education. Firstly, and this is really a fact, truly
advanced training systems constantly appear in Russia:
the Yasnaya Polyana school of L. Tolstoy, the Russian
Method of training engineers D. Sovetkin in the late
nineteenth century became the basis of the educational
approach of the Massachusetts Institute of Technology,
in the sixties of the last century A. Kolmogorov created
one of the most developed systems for teaching students
mathematics, and in the eighties. the followers of
G. Altshuller for the first time in the world began
to massively teach children systemic and divergent
thinking. Therefore, the potential of Russiain forming
a picture of the desired and possible future education
forindividuals, communities, nations and the world as
awholeis quite high. It is obvious that the international
community has three main tasks:

e to understand the new social and economic
realities of this century, to determine the
knowledge and competencies that will help
everyone to live a prosperous and quality life in
the coming decades;

e explore the most productive educational models
that can be used by people and communities for
lifelong learning;

e understand how educational systems can become
atool for changing the world community in order
to achieve long-term sustainable development
and protect our civilization, the prosperity of all
mankind and the biosphere [1].

At the same time, the professional-technological,
information-communication and socio-educational
environment of society should ensure continuous
personal development, personalization based on big
data and artificial intelligence, constant updating of
knowledge, skills and competencies, the development
of new technologies. New skills must also be formed:
emotional intelligence, cognitive flexibility (the ability
to operate with diverse and even conflicting ideas),
the right to choose, interpersonal skills, including
the ability to work with dissimilar people, network
competency, etc. [2].

Today, artificial intelligence actively penetrates
into all areas of human activity. Intelligent systems can
autonomously control moving objects, they successfully
manage the infrastructure of large cities (Smart City
solutions), reduce traffic jams, and recognize faces
in large flows of people. At modern assembly plants,
robots deliver all the necessary components. Already
a large part of modern weapons is based on artificial
intelligence technologies, especially in the accuracy
of guidance and delivery of warheads to the target.
Autonomous robotic intellectual weapons replace
soldiers on the battlefield and pilots in the sky, etc. But
at the same time, only a very small part of information
messages really reveals the essence of innovative ideas
in education and pedagogy using artificial intelligence.

Among other factors, the main difficulty here,
apparently, is that it is extremely difficult and quite
expensive to model the processes and phenomena
of learning, and even more so education for their
implementation (perception) in intelligent systems.
A huge number of dynamic stochastic factors and
causes act simultaneously on the pedagogical object of
consideration. These factorsare constantly transforming,
forming new and destroying old connections, and in this
case, the surrounding educational space is changing.
In fact, artificial intelligence in the role of a teacher
constantly deals in fact with “new material” due to
the fact that it is never possible to observe the same
conditions as before, and therefore, it is very difficult
to accurately repeat the results already achieved
using established patterns. This most often causes an
unpredictable reaction from students.

Pedagogy, as a science and art, by definition deals
not only with development and didactics, its main
function also lies in the plane of education. Formalizing
and modeling the objects and processes of art, ethics
and morality is extremely difficult, because they are
based on the laws of harmony and beauty, human
emotions, feelings, a sense of responsibility and duty,
on the self-affirmation and volitional qualities of the
individual. Therefore, it is rather difficult to apply
and use intelligent systems with the functions inherent
in a harmonious personality in pedagogy. Society as
a whole (and the educational system of the state in
particular) is constantly in a state of variability, the
social goal of education is being clarified all the time,
the role and significance of society values are being
transformed, and society periodically changes its goals
and the tasks arising from them. Therefore, it becomes
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more and more difficult to use the revealed social laws
and laws in the world of evolving norms in pedagogy.
And all the more difficult to train an intelligent system
to understand and take into account this variability.
But artificial intelligence also successfully copes with
this task: using dynamic models and approaches, it can
switch from processing knowledge about these hard-to-
form objects to the side of modeling the way they act
and develop flexible process control [3].

A systematic approach, which is one of the main
methodological principles that substantiate research
activities in pedagogy, is widely used today at the
stages of design, organization and management of the
educational process. Under the system, as you know,
understand an ordered set of interconnected elements
isolated on the basis of certain characteristics, united by
acommon goal of functioning and unity of management,
and acting in interaction with the environment as an
integral phenomenon. The increase in efficiency in the
activity of a holistic system, obtained as a result of the
integration of separate interconnected components,
occurs due to the emergence of new properties that were
initially not characteristic of its initial components, and
this phenomenon is called emergence. It seems logical
that a systematic approach to pedagogy should lead
to the emergence of emergent learning [4, 5], which
can be considered as a system consisting of specific
teaching methods, tools and forms, as well as content
designed and implemented in accordance with the
indicated indicators of competency achievement . The
balance in the relationship between traditional teaching
and elements using information and communication
technology should apparently be based on an analysis
of the relevant federal or independently established
educational standards by the university, as well as on
the basic categories[5] that affect the quality of student
training. The main structural components of educational
systems — the teacher, students, goals, content, means,
methods and forms — determine the whole system of
activities of the teacher and student. In this list, learning
tools used to be understood mainly as the material and
technical support of the educational process, but over
the past decades there has been an intensive penetration
of computer training tools in the educational process.
Andinstead of stationary personal computers in classes
students in the classroom often use their own devices to
access the Internet. Various devices are used both for
the initial search for information on topics of interest
and for self-study, for example, on online courses. Thus,
the role of the electronic gadget as a learning tool has
significantly increased and transformed. And from the
secondary component in the hierarchy of structural
components of educational systems, “tools” moved
to a fairly separate position, and their functions now
consist not only in transmitting information, but also
inits accumulation and structuring. As practice shows,
electroniclearning systems are capable of influencing the
formation and transformation of learning goals, content
presentation formats, teaching methods and forms. It is
logical that significantly transformed digital teaching
aids transform the properties of the educational system

as awhole. Thus, at the present stage of development of
education, independent implementation, distribution
and use of electronic devices in the educational process
are observed.

2. Integrated network cluster ecosystems

The world economy has recently been seriously
affected by the achievements in the field of artificial
intelligence and the rapid development of Industry
4.0, as well as quite unpredictable natural disasters
and pandemics. The only opportunity to maintain
and strengthen their position in the market, which
will change rapidly in the coming decades, is the
transformation of processes within the framework of
new technological trends and integrated network cluster
ecosystems. Technology has always had an impact on
the business, for example, increasing productivity
by replacing human labor with machines. Continued
progress in information technology and related areas
should dramatically change both the content of work
and the way of life in general. The potential power
of combining artificial intelligence technologies
and Industry 4.0 leads to global consequences and
challenges that must now be quickly enough addressed
and overcome in order to maintain and develop the
business and personnel training system, making
the necessary changes to the project management
methodology.

In modern engineering, for example, there is
an active introduction of intelligent integrated
technologies in the entire production and distribution
value chain [6—8]. This interconnection of digital and
physical systems combines almost everything: from
designing and planning products to the supply chain
and production. The reason for this approach is a short
life cycle of products, a high level of customer focus in
the face of fierce competition.

Digitalization capabilities are becoming important
to enable collaborative production networks that
can better adapt to future dynamic markets. With
the increasing prevalence of Internet technology,
production systems are becoming so-called cyberphysical
production systems (CPPS). They include a network,
autonomous components with local intelligence control,
which can autonomously communicate with other
devices, machines, production modules and products
through open networks and semantic descriptions.
Thus, traditional rigid hierarchical production will
be replaced by decentralized self-organization, where
the use of reengineering will allow the creation of
significantly more flexible production systems.

Dynamic adjustments and reconfiguration of the
production system, equipment, design software can be
performed more quickly. Production components can be
easily removed or added during product creation. This
will allow to better meet the unpredictable requirements
of the market or respond flexibly to failures and failures.

Over the past years and decades, information
technology has constantly transformed both jobs and
society itself. They have become an essential part of
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everyday life and work, changing job descriptions,
initiating new business models and processes, and
changing their viability over time. Employees, like
enterprises, must be able to adapt quickly to remain
competitive and in demand. Changing conditions and
markets has always been difficult and problematic for
business and workers, therefore, to answer the question
of how the “fourth industrial revolution” differs from
the previous ones, you must first understand what the
essence of the widespread dissemination of artificial
intelligenceis. Artificial intelligence is not some other
type of computer that can do something new. Artificial
intelligence seeks to imitate and replace human
thinking processes and create a “learning” virtual
computer that can replace human decision-making.
those. it is an attempt to copy a person’s thought
process by a computer. Artificial intelligence, using
machine learning, can independently learn and adapt,
like a person [9]. The concept was widely recognized
thanks to the victory of the artificial intelligence-based
program over the world champion in the ancient Go
game, although the idea and the threat of replacing
people with intelligent machines were discussed in
the second half of the last century [10]. However, the
“fourth industrial revolution” increases these threats.
Thanks to the widespread use of technologies such
as 3D-design and printing, Nano-Tech and BioTech,
etc., labor productivity increases many times. Along
with flexibility and convenience, the cost [9] of
production and supply is also decreasing, which leads
to an “abundance economy” [11]. In the future, the
location of companies will no longer be a problem, and
two business partners can participate in any venture
company, starting production immediately after
signing the contracts and starting deliveries, as soon
as the goods and services are ready. In the process of
production planning, it is also possible to take into
account the potential of outsourcing and supply chain
management. The increased use of three-dimensional
design and progress in three-dimensional printing,
along with new developments in the field of materials
science, undoubtedly give an unprecedented degree
of flexibility to all undertakings. An example is the
first 3D-printed object in space for the ISS [12]. Even
today, you can already start production as soon as
the product is designed. It is no longer necessary to
create new production facilities, since the product can
be manufactured on any three-dimensional printer
and delivered to the addressee by a specific logistics
company. In fact, the need for human participation can
be limited by the approval of the concept of designs with
artificial intelligence, which solves all other issues —
from fully automated production to the delivery of
finished products by self-propelled cars and unmanned
aerial vehicles. Naturally, all these global changes will
have a huge impact on the whole business scheme, which
will be largely outsourced to artificial intelligence. The
workplace of the future will be significantly different
from the modern corporate world.

The transfer to artificial intelligence of template
repeated tasks that are performed according to

deterministic algorithms (for example, accounting) can
be only the first step. The ability of artificial intelligence
systems to learn and to self-learn can ultimately make
it possible to fully replace a whole army of white-collar
workers. The owners of companies may have come
up with (and many have already thought of) the idea
that instead of hiring one or several hundred people,
you can buy one artificial intelligence system that
will never hurt, be absent or complain about working
conditions. At the same time, there is no need to solve
all the complex and often poorly predicted problems
that arise in the team. The costs of simple, maintenance
and modernization of the artificial intelligence system
will be insignificant compared with the cost of labor and
related administrative work. The economic incentive is
likely to convince many enterprises to automate work
processes. Cost, as you know, was one of the factors of
outsourcing and transfer of production to countries
with low labor costs. Therefore, there is no reason why
these capabilities of intellectual automation will not be
used by industries [13]. Given that even bibliographic
work at the university was transferred to artificial
intelligence [14], it is easy to imagine that many other
similar jobs are under serious threat of automation [15].

Deep Learning — a branch of the development of
machine learning, based on the model of interaction of
neurons in the human brain or artificial intelligence
that is not inferior in accuracy to a person when
performing tasks, will simply surpass people in the
amount of work performed. For project management,
this would mean carrying out all types of work, for
example, highly qualified risk analysis and planning,
optimizing resources and related tasks faster and more
comprehensively than any strongest project manager
team could even dream of. Given the sad statistics of
numerous failures in this area, artificial intelligence
can indeed significantly increase productivity and
reduce their cost.

Flexible production methodology combined with
artificial intelligence and material science will allow
for a short time to organize localized and economical
production on an ad hocbasis and largely without human
intervention, which, in this case, will have the auxiliary
role of ensuring the “operation of the machine”. How
can we increase the sustainability of human labor and
counteract its replacement by machine? In [16], the
main arguments that can oppose the replacement of
human labor with machine labor are creativity, social
intelligence, and operations management. In addition to
the new jobs associated with maintaining and creating
these smart supply chains and network outsourcing,
the aforementioned variables ensure that people keep
their jobs, albeit perhaps in a slightly modified form.

3. Transformation of education
in the face of rapid change

‘Whenever the economic environment undergoes rapid
and dramatic changes, in every area there are winners and
those who are behind. Given the realities of the upcoming
challenge, it isnecessary to act now tobecome leaders and
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drivers of serious market changes. For the correct use of
the capabilities of artificial intelligence, it is necessary to
carefully and critically evaluate which model of education
we present and where we want to be when the “smart
university” begins to become an objective reality. Refusal
to solve these problems in this case is not an entirely
suitable option: competitors will step up and force other
market participants to either follow their example or drop
out of the competition.

We can already observe this effect even today,
although to a lesser extent. Why should buyers of
educational services put up with the fact that you
cannot deliver to them what they want, when they want,
and how they want. Creating value in this case is the
key to success. Only innovative, flexible and customer-
oriented competitors will remain on the market. Thus,
the transformation of the model of education and
ourselves is a task that must be started now, so as not
to lag behind forever.

We need a corporate strategy, which, ultimately,
will ensure sustainable market success, offering the
necessary value for students. The proposals “value and
usefulness” will be the main goal and future distinctive
advantage, which is necessary for achieving the goal
and interactive communication with students.

Value and usefulness are much more than just
buzzwords that identify valuable offers to our students,
which they consider superior to their competitors.
They will become the decisive factor for future success
in the education market. Obviously, all products are
becoming increasingly interchangeable on the technical
side. Literally, it doesn’t matter which university,
for example, you choose, because all offers are almost
identical.

Therefore, the offer of a “personal” educational
process will be a distinctive advantage of your university
over its competitors, in which it is necessary to invest
and, thereby, create the ability to instantly satisfy
requests. Modern digital advances allow you to quickly
establish basic processes, instantly enable and disable
functions with a single button and initiate a training
program as soon as the final training model is agreed.

Decentralized training and outsourcing can become
two key functions for the successful application of
artificial intelligence in education. Today, there are
already the necessary tools to expand such a bottleneck
as individual learning in a group, by introducing
artificial intelligence methods into the learning
organization process. However, in order to really get
around thisbottleneck, it is necessary to have alocalized
flexible learning space that has decentralized capacities
for working next to students. Moreover, the training
should be sufficiently “smart” to accept and execute
orders automatically using an intelligent system,
reducing or completely eliminating the need for human
intervention, in addition to making initial decisions[1,
17]. Naturally, in this case, the training chain discussed
above will be very vulnerable to external shocks, which
makes viability the main task for the management team,
whose functions should be significantly different from
today’s management.

4.The new function
of a learning management system
in a digital transformation

The transformation of the learning ecosystem is
essentially a revolution precisely because there are
not superficial, but radical changes: the ecosystem
is being rebuilt from top to bottom. Learning models
are changing, new universities are appearing, world-
famous brands with a long history are being wiped off
the face of the earth if they do not have time to join the
ranks of digital innovators. Recipients of educational
services have changed their behavior; they want an
individual approach, unique training programs.

The type of managerial specializations required
in the education system and their relative role in the
management team have constantly changed since
the advent of universities, which initially did not
have positions based, for example, on “equality” or
“sustainability”, since the need for them only developed
over time . As the educational ecosystem develops, it
will be necessary to develop, create, modify and replace
managerial positions and responsibilities based on
emerging needs.

The actual need for management will be reduced
to managerial and business functions, depending on
individual decisions and preferences. This “thrifty”
approach to education management can be resolved only
with the help of a combination of artificial intelligence
and digitalization, and to a large extent dependent
on network outsourcing within the framework of
the production and educational cluster [7]. Creating
flexibility for a decentralized model of education will
eliminate the need to retain unclaimed educational
capacities that will actually begin to become a burden,
not an asset.

All this will create the need for new managerial
functions, as well as change the content and list of
responsibilities for all departments of the university.
Naturally, these functions will be largely supported by
artificial intelligence systems, and human intervention,
if at all necessary and desirable, should be carried out
only at the very last stage.

The main idea of the development of Industry 4.0
and CPPS is the creation of self-organizing and self-
adaptive dynamic network educational outsourcing
structures and curricula throughout the entire life
cycle of the university to implement the most flexible
individual training with the costs of mass stream
education. This trend is already clearly visible not only
in education, but also in many key sectors of the global
economy and political decisions are largely determined
by the increasingly fierce struggle for markets for
innovative products and services.

The integration of digitalization in education is
actively and effectively inhibited by anumber of factors.
In addition to doubts about the security of digital data
and the need for large investments, one can note the
insufficient qualifications of students and trainees
at all levels, the lack of effective business processes
and standards for using the advantages of the digital
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approach. It is this approach that can provide new
opportunities for new educational programs. Integrated
automation, informatization and intellectualization
of the main educational technologies will ensure
guaranteed growth in turnover, flexibility of training,
productivity and overall university efficiency. The
main difficulty is that the implementation and use of
Industry 4.0 technologies and cyberphysical systems
will take place under the influence of various kinds of
uncertain factors, for example, indifferent, targeted,
related to the uncertainty of subjects’ goals, etc.

Analysis of the uncertainty of competitors’ actions
can be based on multi-agent systems, various game
models, and fuzzy logic methods. These approaches
implement the principles of conflict management, as
well as taking into account the so-called “soft” factors
that are difficult to formalize, such as common goals,
flexibility, trust, reputation, and so on. The digital
revolution in the management of educational program
chains and outsourcing can lead to a real increase in the
efficiency of universities, a significant improvement in
the quality of education

Very often, even leading universities use home-
made educational process management information
systems, which leads to significant costs and time losses.
It is much more advisable to use a multifunctional
updated platform supported by a serious operator,
while creating a single space for cooperation of all
participants in outsourcing and educational chains.

Modeling, optimization and analytics of big data
allow forming a complete set of technologies for creating
an outsourcing network and digital educational chains,
identifying the state model of all processes in real
time. At each point in time, a digital twin displays the
status of outsourcing processes and educational chains
with actual data on planning, preparing the necessary
equipment, directly preparing educational programs,
loading teachers, accounting and monitoring learning
outcomes. A digital twin can be used both for real-time
decision making and for forecasting and planning
outsourcing. In fact, the university and the companies
providing outsourcing services within the framework
of this approach are integrated into a single mechanism
for solving flexible individual training tasks. If, for
example, an emergency occurs in the educational chain,
this deviation can be noticed by the risk data monitoring
tool and transferred to the simulation model to form
alternative options. Simulation in a digital twin can
help show the spread of the impact of emergency events
in the system and provides effective adaptation of
action plans in accordance with the situation almost
online.

5. Practical implementation of the proposed
concept

The transformation of the sphere of education
in accordance with modern challenges is inevitable.
Technologies that have already become the driver of
large-scale socio-economic changes have huge potential
for application in the educational process. Already

today, the use of big data processing technologies,
artificial intelligence, personalization in training is
no longer the subject of academic discussion and is
becoming the content of real-life projects, educational
services and platforms. To be able to respond to global
challenges, participants in the educational ecosystem
must very well understand the main trends in its
development.

This is especially important for Russia, which
for many decades has been exposed to “raw material
dependence” and the accompanying significant
centralization of public administration in everything,
including education. Today, when natural wealth ceases
to be the basis and guarantee of success of individual
countries in the context of global competition, it is
necessary to focus all attention on the development of the
only truly inexhaustible resource for shaping a better
future - human potential in all its manifestations [18].

One of the most acceptable options here is blended
learning — an educational concept in which a student
gains knowledge both independently — online and
in person — with a teacher. This approach makes it
possible to control the time, place, pace and way of
studying the material. Blended education allows you to
combine traditional techniques and current technology.
The model does not imply a radical rejection of B&M
education, since full-time education provides important
speech and socio-cultural skills. Thus, blended
education is becoming an approach that universities
can apply “here and now” in the realities of an ordinary
institution, updating the educational process. Here
it is necessary to clarify: brick and mortar (B & M) is
an english-language idiom, which means something
settled and traditional. In the context of education,
B&M education means the traditional model of full-time
study. The student attends “live” classes in classrooms,
but the so-called computer-mediated activities are
widely used, that is, the computer, online mode, mobile
devices and special training programs / platforms /
resources are used as mediators of educational activity
[19].

The educational paradigm of blended learning is
applicable to different audiences: it can be training for
schoolchildren and students, and it can be trainings
and corporate training for employees. Blended learning
synonyms such as blending learning, hybrid learning,
technology-mediated instruction, web-enhanced
instruction, and mixed-model instruction are often
used. Blended learning stands on three pillars: distance
learning, face-to-face learning, and online learning.
This concept allows you to maintain the level of training
even in the event of emergencies, which, unfortunately,
in the past occur almost everywhere. Blended learning
teaches to organize and plan work independently,
independently obtain and analyze knowledge, search
and select information, make decisions, develop skills
for presenting projects, and engage in self-education.
There are six blended learning models with different
emphasis, needs, and costs [19].

1. Face-to-face driver. The teacher personally gives
the bulk of the educational plan, interspersing online
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training as needed as necessary. This model often
includes classroom and laboratory work on computers.

2. Rotation model. There is a rotation of the
schedule of traditional full-time education in the
classroom and independent online training in personal
mode (for example, via the Internet according to the
link plan drawn up by the teacher; in the school blended
program; on a special site).

3. Flex model. For the most part, an online platform
is used, the teacher supports students as needed,
occasionally working with small groups or even with
one student.

4.Online lab. An online platform is used to transmit
the entire course in class to classrooms. Such training
takes place under the supervision of a teacher. Such
a program can be combined with the classical one as
part of the usual class schedule.

5. Self-blend model. The student decides which of
the B&M courses he needs to complete with remote
online classes.

6. Online driver model. Basically, this model
involves learning online - through the platform and
remote contact with the teacher. However, optional or
on-demand verification in-person classes and meetings
with the teacher can be added.

It is also necessary to analyze and carefully prepare
the program [19, 20]:

e Distribute course / academic year material for

full-time, distance / online parts.

e Understand what can be improved with modern
technology and software.

e Set a time frame for each topic and determine
the rhythm of work. You need to understand in
what sequence and how often distance self-study
is replaced by face-to-face exercises with “live”
discussions.

e Develop or digitalize a ton of materials: “pack”
classes, compose “laboratories”, form test
tests, “fill in” materials for distribution,
compile a media library, record videos, prepare
presentations, etc.

e Choose online resources and support programs
that will be involved in the training.

e Create a program for training (software), if the
budget allows. If it does not allow, adapt online
services for team work and project management
to your curriculum.

In its pure form, these models are rarely used.
Usually they are combined. For example, Face-to-face
with Flex: in addition to attending classes, students
study online on their own, and then discuss obscure
points with the teacher. The Sloan Consortium
estimates that more than 60 % of American students
believe that blended learning is more effective than
usual. This is easy to believe by looking at the pros of
blended learning.

1. The flexibility of the educational process. Any
number of teachers and students can be involved in it.
Teachers can give master classes even when they are
on another continent, and you can access electronic
training materials at any time and from anywhere.

2. Openness of training. Passing exams on
a computer is difficult to write off or run into bias.
Also, communication technologies allow students and
teachers to constantly maintain feedback, which means
that they better understand each other.

3. Individual approach. Teachers can vary the
pace and volume of learning material depending on
the personal characteristics of students. And the
combination of different models allows each student to
develop in the direction that interests him.

4. The development of independence. The student
must effectively manage his time, be able to plan and
be disciplined. Otherwise, with a mixed system, success
cannot be achieved.

5. Increase motivation. Many people love gadgets
and services. In the 21st century, people want to not just
learn — they want it to be interactive and interesting,
and they are happy to participate in webinars, conduct
discussions on forums, and master various programs.

6. Conclusion

Within the framework of the proposed approach,
it is possible to build an educational university
environment integrated with real objects of the territory
economy, which is a component of the educational
ecosystem. For territories with a high concentration
of manufacturing enterprises and universities, this
model allows us to consider an integrated ecosystem
based on the ecosystems of the respective universities.
The concept under consideration allows predicting and
planning the training of required specialists, since the
model of its work is closely connected with enterprises
in the real sector due to the fact that training takes
place according to flexible programs that reflect the
constantly changing requirements of enterprises
to the competencies of their employees. In fact,
a university or a group of universities is becoming an
essential component of territorial industrial clusters,
which makes it possible to increase the efficiency and
quality of specialist training and to quickly develop
new curricula and courses that will quickly develop
competencies demanded by the real sector of the
economy. The use of artificial intelligence technology
in combination with the capabilities of the Internet
of things and digitalization of the main business
processes provides, in fact, the functioning and
development of the university’s ecosystem by analogy
with the ecosystems of large sectoral system-forming
enterprises.
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Annomayusn

B crarnre IIpenjgaraeTcsa KOHIIEIIIIUA q)OpMI/IpOBaHI/IH 1 Pa3sBUTUA a,Z[aHTHBHOﬁ 9KOCHUCTEMBbI YHUBEPCUTETCKOI'O OGpaSOBaHI/Iﬁ. Kon-

Oernnguda MOJKET IIO3BOJIUTHh He TOJIBKO 3JIMMMHUPOBATh HEOOCTATKHU, IIPUCYIIIHE /II/ICTaHI.II/IOHHOf/'I cucremMme OﬁpaSOBaHHH, HO 1 CO310aTh
OCHOBY IIOCTPOEHUA HOJIHOLLEHHOﬁ OGpaSOBaTeJIBHOf/'I TexXHoJoruu. Basoi IIOCTPOEHUuA TAKOI 9KOCUCTEMBI, IIOMUMO YKUCTO AUOaKTUu4e-
CKHUX Hapa6o'r0}c, MOT'YT CTAaTh 1 COBPEMEeHHbIEe JOCTUEeHUA B obaactu TeOPpUuHn CUCTEM, U;I/I(l)pOBI/ISaLLI/II/I 1 UCKYCCTBEHHOI'O MHTEJIJIEKTa.
PrraoOK OﬁpaSOBaHHH HUCIBITBIBAeT Cepbe3HOE BIUSIHNIE /:[OCTI/I?KGHI/Iﬁ B obsacTu HNCKYCCTBEHHOI'O HHTEJIJIEKTa " 6I>ICTp0FO Pa3BUTUA « Nu-
AycTpun 4.0». Taxke IPpUXOAUTCA YUUTHIBATE JOCTATOYHO HEIIpeACKa3dyeMble IPUPOAHbIEe KATAKJIN3MBbI U IIaHAEMUN. BoarTux YCIOBHUAX
eIUHCTBEeHHAasA BOSMOXXHOCTb COXPaHeHUA U YCUJIEHUA CBOUX HOSHHHﬁ Ha PBIHKe OﬁpaSOBaHI/Iﬁ, KOTOpBIﬁ 6y,ue'r CTPeMUTEJIbHO MEHATHCA
B OsImsKaiIme AeCATUJIIeTuA, — 3TO Tpchd)opMauHa IIPOITEeCCOB B paMKaX HOBBIX TEXHOJIOTUYECKUX TPEHAO0B 1 UHTEIPUPOBAHHBIX CETEBBIX
KJIaCTePHBIX 9KOCHUCTEM. I[eueHTpaJmsosaHHoe oﬁyqune " ayTCOPCHUHTI MOT'YT CTaTh ABYMdA KJIIOUYEBbIMU q)yHKLII/IHMI/I AJIA YCIIEIIIHOT'O
IIPUMEHEeHUI NCKYCCTBEHHOI'O NMHTEJIJIEKTAa B 06pa303aHm/I. MO/IEJIPIpOBaHI/Ie, OIITUMMU3AIIUA U AaHAJIUTUKA GOJIBIITNX AaHHBIX IIO3BOJIAIOT
q)OpMHpOBaTL TOJTHBIN Ha60p TeXHOJIOTUI AJId CO3OAaHUsA CeTHU ayTCOPCHUHTA U HI/Iq)pOBI:IX OﬁpaSOBaTeJII)HI:IX IIerno4YeK, 4TO IIO3BOJISAET
I/I,Z[eHTI/I(l)I/IHI/IpOBaTB MOZ€EJIb COCTOAHHKA BCEeX IIPOILEeCCOB B PeXXMMe peaIbHOT'O BpDEMEHMU. B Ka}i{l[]:lﬁ MOMEHT BpeMeHHU U;I/Iq)pOBOI‘/JI ,Z[BOﬁHPIK
0T06pa}1cae’1‘ COCTOsIHME IIPOIIEeCCOB ayTCOPCUHTA U OGpaSOBaTeJ’IBHBIX IIermo4ex ¢ (l)aRTI/I‘{eCKI/IMI/I AaHHBIMU IIJIAHUPOBAHUS, IIOATOTOBKHA
H606XOI[I/IMOI‘O 060py£[OBaHI/Iﬂ, HeIIoCpeaCTBEHHO IIOATOTOBKHU OﬁpaSOBaTeJILHBIX IIporpamMmm, 3arpyskmu npeno,uaBaTeJIefI, y4dyeTa 1 KOH-




OBLLME BOMPOCHI

TPOJIA Pe3yJIbTATOB 00y4YeHUA U T. II. I{ndpoBoil ITBOMHUK MOYKET MCIOJIb30BATHCA KaK JJIA IPUHATUAA PEIIeHUN B PeKUMe PeaJbHOTO
BpEeMeHHU, TaK U [JIs IPOrHO3UPOBAHUA U INIAHUPOBAHUA ayTcOpcuHTa. I10 CyTH, yHUBEPCUTET U KOMIAHUU, 00eCIIeYnBaOIIIe ayTCOP-
CHUHI'OBBIE YCJIIYI'Y B paMKaX JaHHOI'O II0AX04a, MHTEIrPUPYIOTCA B elIHHBIﬁ MeXaHHu3M JJId pellleHnA 3aga4 I‘I/IGKOI‘O HNHIUBUAYAJIBHOTO
obyuenus. B pamkax mpeziaraemMoro moaxofa BO3MOKHO IIOCTPOEHUE 00pPa30BaTeJIbHOM YHUBEPCUTETCKOM CPebl, MHTEIPUPOBAHHOMN
C peaJbHBIMU O0'beKTAMU 9KOHOMUKY TEPPUTOPUY, KOTOPAS SIBJISIETCA KOMIOHEHTOM 00pa3oBaTeIbHOM 9KocucTeMbl. PaccmaTpuBaemas
KOHIIENIIUS [T03BOJISIET IIPOTHO3UPOBATH U IJIAHMPOBATH IMOATOTOBKY TPEOYEeMbIX CIHEIIUAJINCTOB, IIOCKOJIBKY MOJEJb €e PA00ThI TECHO
CBsI3aHA C IPENIPUATAIMY PEATBHOTO CEKTOPA SKOHOMUKU. JTO CTAHOBUTCS BO3SMOYKHBIM 34 CUET TOT0, YTO O0YUEHNE IPOUCKXOAUT IO
TUOKKUM IpOrpaMMaM, OTPAYKAIOIIUM ITIOCTOSAHHO MEHAOIIINECs TPe0OBaHUA MPEAIPUATINA K KOMIIETeHI[USIM CBOUX COTPYAHUKOB. I1o cyTu,
YHUBEPCUTET UJIU I'PYIIIIa YHUBEPCUTETOB CTAHOBATCA BamHeﬁmeﬁ COCTaBHOﬁ YacCThIO TEPPUTOPHAJIBHBIX IIPDOMBIIIJIEHHBIX KJIaCTEepPOB,
YTO IIO3BOJISAET IIOBBICUTH 3(1)(1)6RTI/IBHOCTI) " Ka4yeCTBO IIOATOTOBKHU CIIEIIUAJINCTOB U OIIePaATUBHO pa3pa6aTbIBaTI) HOBBIE y‘{eﬁHbIe IIpo-
TI'PaMMBbI ¥ KYyPCHI, IT03BOJISIOIE OLICTPO OCBAMBATH BOCTPEOOBAHHBIE PEAIbHBIM CEKTOPOM SKOHOMUKY KOMIeTeHIun. VIcIoab30Banmne
TE€XHOJIOTUU MCKYCCTBEHHOI'O MHTEJIJIEKTA B COYETAHUY C BOSMOYKHOCTAMYU MHTEPHETA Belleil u 1u(poBU3aI i OCHOBHBIX OM3HEC-TIPO-
eccoB 00eCIIeunBaeT, Io CyTH, (DYHKIIMOHNPOBAHNE U PA3BUTHE S9KOCUCTEMbI YHUBEPCUTETA [0 AHAJOIUHU C S9KOCUCTEMAaMU KPYIITHBIX
OTPACJIEBBIX CUCTEMOOOPABYIOIIUX IIPEIIPUATHNA.

Knrmoueswvle cno6a: NCKYCCTBEHHBIN UHTEJLIEKT, 9KOCHCTEMAa, 00pa3oBaTeIbHbBIN KJIacTep, CMeIllaHHOe o0yueHue, MudpoBusanus.
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HOBOCTMH

CTY,'[[CHTI)I IIEJATOIMICCKUX HalIPaBIIeH]/Iﬁ IMOATOTOBKM IIOMIYYM/IN IIPAaBO IIPpE€NoOJaBaTh B IIKOIAX

8 urona 2020 ropa IIpesupent Poccuiickort ®enepanym
Bragumup [yTrs nogmucan ¢enepanbHbIil 3aKOH, KOTOPBIIT
IaeT BO3MOXKHOCTD CTY/IeHTaM CTapLINX KypCOB, yYalllXMCs
II0 CHeIVa/IbHOCTAM U HallpaBJIeHUAM HoproroBkn «O6pa-
30BaHUE U IefJarornyecKue HayKu», IpeNojaBarh B IIKOMAX,
€C/IVl OHU YCIIeHIHO IPOIIIN IPOMEXYTOUHYIO aTTeCTaI[UI0
He MeHee 4eM 3a Tpu ropma obydenns. COOTBeTCTBYIOLVE
MOIIpaBKM BHeCeHbI B efrepabublit 3aKoH «O6 06pazoBaHmnn
B Poccuiickoit Demepannm».

Kpome TOro, cOrnacHo 3aKOHY, 10 OKOHYaHUM JBYX
KYPCOB yCIELTHO NpoIlefIe aTTeCTalNI0 CTYJeHTbl CMOTYT
BeCTV 3aHSTVSI 110 JOIIOJIHUTEIbHBIM 0011[e00pa3oBaTeIbHbIM
IporpaMMam, COOTBETCTBYIOUIVM UX CIIE[JMaJbHOCTAM I Ha-
IpaB/IeHUAM MOATOTOBKIL.

«39TO OTIMYHAA BO3MOXKHOCTb, OHa OTKPBIBAET JOPOTY
CTY€HTaM K ITPaKTUYEeCKUM 3aHATUAM, IIOMOTaeT IM BOWTHU

B mpodeccuio B Hanbomee KOMPOPTHOM pexXyMe U B KO-
HEYHOM CueTe MO3BOJIUT IIPUBJIEKATh BCe 6oIblie U 6OIbIile
Ta/JIAHT/IMBOJ MOJIOZEXM B IeJarorndeckyro cpepy. 5 cam
ObUI IIeJaroroM U CKaxy, YTO, KOIJja BBl BBIXOJUTE U3 CTEH
YHMBepCUTeTa U Cpa3y BK/IIOYaeTech B PabOTY C JeTCKUM
KOJIIEKTMBOM C IIOJTHOIIEHHBIM €XeJHEBHBIM PaCIMCaHNEM,
3TO TpeOyeT OYeHb Cepbe3HON MOATOTOBKYU, B TOM 4YIC/Ie
IICMXO/IOTMYecKoll. V Takas BO3MOXXHOCTb BIIUTBCA B 3TOT
IpollecC INOCTENEHHO, HAauMHasA C HECKOJIbKMUX OIlpefie-
JIEHHBIX 3aHATUII 10 CBOEMY IPEIMETHOMY HaIpaBJIEHUIO
IIOJ, 9yTKMM PYKOBOJCTBOM M HacTaBHMYECTBOM Y4IMUTesNel
¢ 6oraTpIM IeJarormyecKuM OIBITOM, — 9TO JeVICTBUTENIb-
HO IIOMOTaeT, — OTMETM/ MUHUCTP npocselenns Cepreii
Kpasuos. — Ilpexpe Bcero, 3fiech MOXKHO JMCIONb30BATh
MIOTEHIIA/ TalaHTIUBBIX CTY/IEHTOB IeJarorn4ecKnux yHU-
BEPCUTETOB».

(Ilo mamepuanam, npedocmasnenvim npecc-cyx6oii Munnpoceeujenus Poccuu)
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KBAJIMMETPUYECKAA MO/JEJIb
COOPMUPOBAHHOCTU KOMMNETEHLNIA
BbINMYCKHUKA OCHOBHbIX OBPA3OBATEJIbHbIX MPOrPAMM

C. H. Tapanyxa', A. A. KyzsbmuH', M. H. CaBenbega'

' locydapcmeenHbiii yHUBepcumem mopckozo u pe4yHozo gpioma umeHu admupana C. O. Makaposa
198035, Poccus, 2. CaHkm-llemepb6ype, yn. JeuHckas, 0. 5/7

Annomayusn

CrpeMuTeIbHBIN pocT HUGPOBU3AINY 06PA30BAHNA 3HAYNTEIBHO IIOBBICUII POJIb 9JIEKTPOHHOM NH(POPMAIIMOHHO-00pa3oBaTeIbHOM
cpenbl 00pasoBaTeIbHBIX opranusanuii. OHa crasa 6a30BBIM NHCTPYMEHTOM OPraHU3AIUN, BeAeHUA U afMUHUCTPUPOBAHUA YIeOHOTO
nporecca. JJIeKTPOHHAA HH(POPMAIOHHO-06pasoBaTeIbHas cpeja 00pasoBaTeIbHOM OpraHus3anuy JoJKHA 06ecIIeunBaTh (PUKCAIIIIO
xX0/1a 00pas3oBaTEILHOTO IIPOIlecca U Pe3yIbTaTOB OCBOEHUA OCHOBHOM IPOodeCCHOHAIbHON 06pasoBaTeIbHON IPOrPAMMEI — KOMIIETEH-
Ui 0 UTOraM IPOMEKYTOYHOM aTTeCTallNH, IPOBEJeHHOH B CCTEMe JUCTAHIIMOHHOI0 00y YeH! s, NHTEIPDUPOBAHHON B DIIEKTPOHHYIO
nHGOPMAaIMOHHO-06pasoBaTeabHy0 cpefly. CTarhsd paccMaTpuBaeT IPUMeHEHHEe KBAIMMETPUUYECKHUX IIOAXOJO0B B OLlEHKE KadecTBa
c(hOpMUPOBAHHOCTHA KOMIIETEHIIVH BBIIYCKHUKA By3a IIPH Peau3ally IPOTPAMM BBICIIEro o6pasoBaHusd B cooTBercTBuU ¢ Pege-
PaJbHBIMH I'OCYAapCTBEHHBIMU 00pa3oBaTeIbHBIMU CTaHZapTaMU BhICIIEro o6pasoanus 3++. IIpegioskeHa MaTeMaTuIecKas MOLEIb
OIIeHKH Pe3yJIbTATOB OCBOEHUSA NIPOrpaMMBbI (C(HOPMUPOBAHHOCTY KOMIIETEHIINI) BHIMTYCKHUKA B 3aBUCHMOCTHU OT BKJaZa yueOHBIX
NUCHUIINH B (QOpMUpOBaHUE KaK/J0H KOMIIeTeHIInY. PaccMOTpeHH! Ba CII0co0a OIeHKH pesyJibTaTa: KaK CpeJHero apu@MeTuIecKoro
¥ KaK B3BEIIeHHOI'0 3HAYEHUs OT IOJIYUYEHHBIX OLIeHOK I10 AUCHHUIIINHAM, (POPMUPYIOIIUM 9Ty KOMIIETEHIINIO, & TaKKe BOBMOYKHOCTh
MOHUTOPHHTa (GOPMUPOBAHUA KOMIIETEHIIMY B IIPOIlECCE OCBOEHUA YUeOHBIX NUCIUIJINH U BHECEHUS Pe3yJIbTAaTOB IPOMEKYTOUHON
aTTecTalUy B 9J€KTPOHHOE TopTdoano obyuaromerocsa. OumeHKa chOpMUPOBAHHOCTH KOMIIETEHIIH MOYKET CTATh CJIeLYIOIIUM TAllOM
PasBUTHUA 9JIEKTPOHHOTO ITOPTHOINO 06yIAIOIIeTrocs, ABIAIOIIEroCsa YacThIo 9IeKTPOHHOM NHPOPMAHOHHO-00pa30BaTeIbHOM CPe/ibl.

Knrouwesvte cnosa: chopMUPOBAHHOCTE KOMIIETEHIUH 00yYaIOIerocs, 9JIeKTPOHHOE ITOPT(HOIN0, STIeKTPOHHBIN JUILIOM, OLleHKa
KadecTBa O0y4YeHUs, KBAJINMeTPUA, MOLEJIb BEIIYCKHUKA YHUBEPCUTETA.
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npoduisa chopMUPOBAHHOCTH KOMIIETEHI[UI 00yUaro-
IUXCA TOCTATOUYHO IIOJPOOHO PACCMOTPEHEI B CTaThe

1. BBegeHme

Bueapenne ®@I'OC BbIcIIero o0pasoBaHUA TPETHETO
TOKOJIeHUS MPUBOAUT K M3MEHEeHU0 00pasoBaTeJIbHOMN
HOJUTUKU U MPAKTUKU PabOThI BCeX BBICIIUX yueb-
HBIX 3aBeJeHUI B COOTBETCTBUM C KOMIIETEHTHOCTHBIM
moaxoAoM. B ocHOBe 9TUX M3MEHEHUU JIEIKUT Iepe-
CTPYKTYpPU3aIUA BCeX YUeOHBIX IIPOTPAMM U IePexo[
K OIIEHMBAHUIO YPOBHSA IIOATOTOBKU BBIMYCKHUKA By3a
B (hopMe usmMepeHus ero KommnereHnuii. OMHAKO B HOBBIX
@®TI'OC uiu He TIpeACTaBIeHA, UJIU IIPECTaBJIeHa B BUIe
TPagUIIMOHHBIX ()OPM IIPOIeAyPA OIleHUBAHUS Pe3yJIib-
TaTOB 00pas3oBaTeJIbHOU AeaTeabHOCTH [1].

Bompocs! orneHuBaHUSA CPOPMUPOBAHHOCTH KOM-
IeTeHI[NI BLIIYCKHUKOB By3a pacCMaTPUBAIOTCA B pa-
6oTax MHOTUX aBTOPOB. Tak, MeToagMUYecKIe acIeKThI
OUarHOCTUKU YPOBHS 1 IIOCTPOEHUA UHAUBUAYATHHOTO

24

A. E. YepHsbx, JI. I'. Munsaesoii [2]. Ilegaroru-uccie-
JoBaTeJIM PAacCMATPUBAIOT Pa3JUUYHBIE TPOOJJIEeMBI pas-
paboTKU MEeTOAUKY OIIeHKU YPOBHA chOPMUPOBAHHOCTH
KOMITIETEHIII BBITYCKHUKOB By3a:
® METOAUKY IIOCTPOEHUS HEeIdHTPOIINNHOM OIleHKN
[31;
® II0OCTPOEHUE KOTHUTUBHOU MOJIEJIN, OTPAKAOIIIEH
BJINAHVE U3YYaE€MbIX IUCIIUILJINH Ha DOPMUPOBa-
HUe pasJIMYHbIX KOMIIeTEHIIUH creruaaucTta [4];
e MeTOJ OIlEHUBAHUA C UCIOJb30BAHUEM KPUBBIX
HayueHud [5];
e METOAUKY OIeHUBAHUSA C UCIIOJHL30BAaHUEM Kelic-
MeToJa 1 MeToa IPOeKTOoRB [6, 7];
e NEeCKPUITOPHOE ONMKUCAaHNEe KOMIIETEHIUII B Je-
CKPUIITOPaX: 3HATH, YMETh, BJIaAETH [8];
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e METO/ B3BEIIIEHHBIX OIIEHOK OCHOBHBIX ITOKAa3aTe-
Je#l B paMKaX KOHKPETHOH AUCIIUIIIUHEL [9].
OTpenbHBIE aBTOPHI CUUTAIOT, UTO OIleHKAa YPOBHA
c(hOopMUPOBAHHOCTH KOMMOETEHIIUN MOJIXKHA BKJIOUYATH
OIeHKY YPOBHS KOMIETEHTHOCTHU IpemoJaBaTelieM,
CaMOOIIeHKY CTYIeHTa, 00CY KAeHIe Pe3yJIbTaTOB 1 KOM-
IJIEKC Mep 0 ycTpaHeHuo HegocTaTkoB [10, 11].

2. AKTyanbHOCTb 3aauv

pa3paboTku KBanumeTpuyeckon mogenu
chopMMpPOBaAHHOCT KOMNETEHLUI
BbINYCKHNKa OCHOBHOI o6pa3oBaTenbHO
nporpamMmmbl

K omenke chopMUPOBAHHOCTH KOMIIETEHIIUH BBI-
OYyCKHUKA 00pasoBaTeJIbHOI ITPOTrpaMMbl MOYKHO TIO[-
XOIUTDH, C ONPEAEJeHHON CTeNeHbl0 IPUOJINKEHU A,
KaK K OIleHKe CHUCTEeMBbI, COCTOAIEeN M3 00'beKTOB
(KOMITeTeHII1IT) U ONpee/IeHHBIX CBA3EH MeX Iy HUMU
(AUCIUILINH, BHOCSIIUX BKJIAA B c(hOPMUPOBAHHOCTH
aTUX KoMieTeHIuii). IlosToMy mprMeHeHre KBaIrMe-
TPUUYECKUX IIOXOJ0B B OIleHKE KauecTBa CPOPMUPOBAH-
HOCTH KOMIIETEHI[UI BLINYCKHUKA BIOJHE 000CHOBAHHO
u akTyasbHo [12-15].

Ilo MHEeHUIO PAla aBTOPOB, KBAJIUMETPUUECKUH ITOT-
XOJ MOYKHO MCIIOJIb30BATE:

e )i BBISABJIEHUS 3HAUYMMBIX OIIEHOK U IIOAXOIO0B

K IIOCTPOEHUIO MOIeJIT MOHUTOPUHTA KauecTBa 00-
pasoBaHUs 1 obecIIeueHn A KauecTBa 00pa30BaHU A
B By3e [16];

e IS OIEHKU YPOBHSA ITPO(PeCcCHOHATbHOMN MOATO-
TOBKHU OOYyUAIOINXCA KYPCOB IOBBIIMIEHUA KBa-
aupuranuu U 1podecCuoHaTbHON ITOATOTOBKHU
[17];

e [JIs yIIPaBJIEHUSI KAUECTBOM JIeSITeILHOCTU B KJIFO-
YeBBIX COIMAILHBIX c(pepax — 00pas3oBaHUM U HA-
yke [18].

OlleHKa KaueCcTBa BRIITYCKHUKA — 9TO U €CTh OIleHKa
cOPMUPOBAHHOCTY KOMIETEHI[UM y Hero. MeTomoio-
ruuecKasi 3HaUNMOCTb KBAJINMETPUH AJIS 00pa3oBaHUA
3aKJIIOUAETCS B IPUHIAIINAJIBHON BO3MOYKHOCTH BhIpa-
JKaTh KauecTBO 00beKTOB 00pa3oBaTeIbHBIX CUCTEM, He-
MaTepUAaILHBIX II0 CBOEH IIPUPOJIE, OMHIM KOJINUECTBEH-
HBIM IIOKAa3aTejieM, HeCMOTPS HA MHOXKE€CTBEHHOCTD €I'0
Pas3JINYHBIX CBOMCTB 1 IPpU3HAKOB [19].

B coorBerctBuu ¢ m. 1.4 ®I'OC BO 3++ [20] pe-
3yJIbTATaMU OCBOEHUSA OCHOBHBIX 00pa30BaTEIbHBIX
porpamMm ABJIAIOTCS cPOPMUPOBAHHBIE KOMIIETEHITUNT
00yJaroInxcsa, CAMOCTOSITEIbHO YCTaHOBJIEHHEIE 00pa-
30BaTeJbHON oprauusaiueii. Micxomasa us sToii JIOTUKH,
U OI[€HUBATHCA JOJYKHBI KoMIeTeHINY (chOPpMUPOBAH-
HOCTBH KOMIIETEHI[U), a He JUCIIUIIINHBI, X (DOPMUPY-
forue. Bo3MoMKHO, ¥ IPUTIOKEHNE K JUILIOMY JOJIZKHO
COZIePKAaTh OIEHKH He 3a N3yUYeHHbIe JUCIIUILINHBI, a 32
copMUPOBAHHBIE KOMIIETEHI[UHU.

Pasgen 4.2.2 ®I'OC BO 3++ sagmaer TpeboBaHUA
K 9JIEKTPOHHOMN MH(POPMAIMOHHO-00pa30BaTeIbHOMN
cpeze o0pasoBaTeNbHON opraHmusanuu. B yacTHOCTH,
«3JIEKTPOHHAA MHPOPMAIMOHHO-00pasoBaTelbHAasd
cpela OpraHM3aluu JOJIKHA JOIOJHUTEILHO obecIie-

YuBaTh (PUKcaAIio xoaa ob6pasoBaTeIbHOrO IpoIliecca,
pes3yabTaTOB IPOMEKYTOUHOI aTTecTalluu U Pe3yJib-
TaTOB ocBoeHUusaA nporpaMmbl» [20]. To ecTs gosxHO
obecrieynBaTHCA JUHAMUYECKOE OTPAKEHUE TOTO, UTO
OUCIIUNIJINHBI Y4eOHOTO IIJIaHA M3YYalTCA, 10 HUM
OPOBOAUTCSA IPOMEIKYTOYHAA aTTECTAIUA, UTO, B CBOIO
ouepeb, IPUBOJUT K IOCTYHATETbHOMY (GhOPMUPOBAHUIO
COOTBETCTBYIOINX KOMIIETEHIUIHA.

OmeHka c)OPMUPOBAHHOCTU KOMIIETEHIIUYA MOYKET
CTaTh CJEAYIOIIUM 3TAIIOM PAa3BUTUSA 3JIEKTPOHHOTO
nopTdoJIno 00yUaIUXCs, a B JaJbHEHUIIIeM MOYKEeT
OBITH IPpUMeHeHa OJA (GOPMUPOBAHUSA dJIEKTPOHHOTO
puniaoma. Kpome Toro, mpoTOKOJIBI CHOPMUPOBAHHOCTU
KOMIIETEHI[NII MOTI'yT OBITEH IIPEACTaBJICHBI paboTomare-
JISIM TIPU TPYAOYCTPOMCTBE HA PaboTy.

Bompochkl KBaIUMETPUU JUYHOCTHBIX YUEOHBIX 10~
CTHIKEHUH yKe paccMaTpuUBauch B paborax [21-23].
B manHO# cTaThe MBI IIpeaIaraeM paspadoTaHHYI0 HAMU
KBaJIUMETPUUECKYI0 MOJEeJb OIleHKU c()OPMUPOBAHHO-
CTH KOMIIETEHIIMI BBITYCKHUKA By3a.

3. KeanumeTtpuuyeckaa mogesnb

OLeHKN cpOpMMPOBAHHOCTN KOMMNETEeHLMIA
BbINYCKHMNKa OCHOBHOI o6pa3oBaTenbHoOm
nporpammbi

s qpanbHEHINNUX PACCYyKAEHUUA M CO3TAaHUA Ma-
TeMaTUYECKON MOJeJIN OLeHKU Pe3yJIbTaTOB OCBOEHUS
nporpaMMsl (chOPMIPOBAHHOCTY KOMIIETEHITIIT ) BBEIEM
cJIeIyIoIe 0003HaAUYeHUA:

D, — l-a yuebHaa AUCIUNJINHA YyUeOHOTO IIJIaHA
OIIOIl, I =1..L, rme L — o0I1iee KOJIUUYECTBO YUEOHBIX
oucnunane B yueoHom miaaue OITOIT;

dUO,, — obyuawiuiicsa yueOHON IpyIIbl IO pac-
cmatpuBaemoii OITOIT;

K, — n-a popmupyemas u olleHuBaeMasA KOMIIEeTeH-
1A, BXOAAIAA B KOMIETEHTHOCTHYIO MO/IeJIb 00yuaio-
mierocs mo OIIOII, n=1..N, rme N — o011iee KOJIMUYECTBO
dopMUpPYyeMBbIX U OI[eHNBAEMbIX KOMIIETEHITIIA;

O,,, — OlleHKa m-To obyyJaroIerocs 1o [-ii guciu-
JINHE;

Jar — BeCOBOM K0od(PUIMEHT BKJIaLA KaXKI0N AUC-
MUILINHBL B (GOpMUPOBaHUE KOHKPETHOU KOMIIETEHITH;

R — pesyabTaT OCBOEHUA/CHOPMUPOBAHHOCTH
KOMIIETEHIIUH;

R, xk, — CpPefHUli Pe3yJbTaT OCBOEHUSA KOMIIETEeH-
nuu K

R, x, — B3BeIIeHHBIl pe3yJbTaT OCBOEHUS KOM-
nerennuu K ,;

Py, — chopmupoBaHHOCTH KoMIleTeHITNH K, ;

Pp; gpn — BONA cOPMUPOBAHHOCTU KOMIIETEHIIUU
K,, BHOCUMAasA fUCTUIINHON D).

PesysbraThl 0CBOGHUA 00YUAIOIIIUMUCS TUCIIUTIINH
y4eOHOro IIJlaHAa OCHOBHOII mpodecCuoHalIbHON 06-
pasoBaTeJabHON HmporpaMMbl IIPUBEIeHbl B Tabauie 1.
Tabauia ¢popMupyeTcs Ha OCHOBE Pe3yJILTaTOB IIpOMe-
KYTOUHOH aTTECTAI[UY U3 3aUeTHO-9K3aMeHAI[MOHHBIX
BEIOMOCTEeH 1 oTpaskaeT (PUKCAI[UI0 X0a 00pPa30BaTeIb-
HOT'0 IIPOIlecca 1 pe3yJIbTaThl IPOMEKYTOUHOII aTTecTa-
1Y 110 YIeOHOM IpyIIme.
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O1eHKa U MOHUTOPUHT (DOPMUPOBAHUSA KOMIIETEH-
it o0yuaroIuxcs (pe3yJIbTaTOB OCBOEHU S ITPOTPaMMBbI)
B IIpOIlecce OCBOEHHUSA AUCIUIIJINH yueOHOTrO IJaHa,
o0ecIieunBaroIX CO3JaHne MOJEJIN BBIMYCKHUKA 110
OIIOII, paspaboTaHHO# Ha OCHOBAaHUU IIPO(eCcCruoHaIb-
HBIX CTAHJAAPTOB, IPUBEIEHEI B Tabaumax 2 u 3.

B 06111em caryuae, UCXOAA U3 IIPEAIIOIOKEHUA, UTO
BCe AUCIUILJINHBI BHOCAT PaBHOLEHHBIN BKJaA B (op-
MHUPOBaHVE KOMIIETEHIIUHN, OIeHKY c(hHOPMUPOBAHHOCTHU
KOMIIETEHIIUY MOYKHO PACCUUTATh KaK cpefHee apud-
MeTHUeCcKOoe 3HaUeHMe OT IMOJYUEHHBIX OII€HOK II0 JTUC-
MUIINHAM, (QOPMUPYIOIIUM 3Ty KOMIIETEHITUIO.

IIpu peasu3aiiuu TaKOTO ITOAX0A ¥ PABHOBHAYHOCTU
MUCITATLINH IPU (POPMUPOBAHUY KOMIIETEHI[UY OCBOEHUE
KOMIIeTeHITY OyeT POpMUPOBATHCS PABHBIMU JOJISIMU
0 Mepe BHECEeHUs Pe3yJIbTATOB OCBOEHUS AUCITUILINH
(3ammoIHEeHU ST COOTBETCTBYIOIINX SUEeK TaOIUIIbI).

R, x, — cpefHee apudMeTHYeCKOe OIeHOK, IOJIy-
YEeHHBIX O0yUYaIU[MMCA IIPM OCBOEHUU AUCIUIJINH,
dopMupyomux komnerennuo K.

OIHAKO 9TO MIPEAIIOJOKEeHNEe HOCUT JOBOJBHO yC-
JIOBHBIN XapaKTep, TAaK KaK B peaJbHOMU JKU3HU HATO0
TOBOPUTH O nu(PepeHIIuPOBaAaHHOM BKJIaJe Pa3IUUHBIX
OUCIIUIIINH B QOPpMUPOBaHUE KaKA0U KOMIIETEHITHNH.
BaToMm cryuae TpeGyeTcs yCTaHOBUTE (Ha3HAUNTD) BKJIAT

Tabauuya 1
Hucnyunirza yuyeGHOTO IIIaHa
O6yuaroriu- OIIOII
ecda
D, D, D... D,
) . NS N
DPUO, Oy | O Y, o | O .
| : N R
1 1 N A ~ \\
DUO, Oy O 1| N ] Ouar
] ] » AN \\ )
0 0 < <
qDI/IOm Oml ' Om2 ' N OMi‘ R \‘\
' ' N N Tabauuya 2
, | . N R .
: K, S N ¢ K,
Dy | D, | D, Ry, k1 \Pz . Dj \\\DG Reyke T D D; D, Ry kn
M - Y \\\A e RN
| A P — | A > T~ [ WS ﬂ...? o S | ,)
DPUO, O, Oy, ‘ Rlchp. Oy, Oy5 016,/ RlKZcp. RlKncp,
DPUO, (% Oy R; kiep. Os2 O3s | -"Ogg Rokocp. Ryknep.
q)I/IOm Oml Om2 , ’ Rm Klcp. > fin’Z Om5 0m6 RmKng.f . RmKncp.
Tabauya 3
K VK | KT . | K|
¥ A P
cI)I/IOI Rlchp. RlKZcp. RlKncp.
q)I/IOZ R2chp. R2K2cp. RZKncp.
cDI/IOm Rmchp‘ RmKZcp. RmKncp.

OTHEJbHBIX AUCIUILINH [ B (pOpMHUPOBAHIE KOMIIETEH-
muu K ,,. 9To MOKeT ObITh YCTAHOBJIEHO B BU/Ie MATPHUIIBI
BECOBBIX KOa((PUIEeHTOB j,, (Tadia. 4). IIpu sToMm cymma
Jan IO KAXKIOM KOMIIETEHIINY TOJIKHA OBITH paBHa 1.

Braan (Bec) KasKIoi AUCIIUOINHBI MOYKET OBITH
YCTAHOBJIEH METOJOM SKCIIEPTHOM OIIeHKU CO CTOPOHBI
BeAyIIUX IpenomaBaTreseii-paspadoruunxos OIIOII,
a TaK’Ke C IPUBJIEUYEHUEM IIPEeACTABUTEell OCHOBHBIX
paboTomareeii, mpodeccuoHaAIbHBIX COOOIECTB U Ip.

ITpu peanumsamuu BTOpOro moaxona (C ycTaHoBJIe-
HHEeM BeCOBOI'0 BKJaja AUCIHUILJINH B OCBOCHUE KOMIIe-
TEHI[NIT) OCBOCHIE KOMIIETEHIINY Oy IeT (DOPMUPOBATHCS
TIPOIOPIMOHAIBLHO BECOBOMY KOI(DDUIUEHTY KaKI0i
OUCIUILINHBI 10 MePe BHECEHU I Pe3yJIbTATOB OCBOCHU S
AUCIIUTIINH (3allOJTHEHUS COOTBETCTBYIOIIUX AUEeK
TaOJIUITHI).

W B ogHOM, 1 B APYIrOM CiIydyae IIPU YCIOBUM yCIIEIII-
HOTI'0 OCBOEHUSA BCEX NUCIUILINH, (DOPMUPYIOIINX KOM-
MeTeHI[NI0, Pe3yJIbTaT €€ OCBOEHUSI COCTABUT CYMMY
IPOIEHTOB 110 KAXKAON MUCIUIIJINHE, COCTABJISIIOINIYIO
100 %.

Bssermrenusnlii pe3yabTaT cQOPMUPOBAHHOCTH KOM-
eTeHI[UN

Rkn = Zoijni
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Tabruua 4
K, K, K; K,
Dy)01 jn
D;,02 J21 Joz
D305 Js3
Dyj04 Ja1 Jaz
D505 Js2
Dy, 06 Je2 Je3
Dy Ja1 Jar

IIOJIyYeH HA OCHOBAHUMU OIlEHOK, IIOJyYeHHBIX 00yua-
IOIUMCA IIPA OCBOCHUU AUCIUILINH, (DOPMUPYIOIIUX
kommereHnnuio K.

ChopMUPOBAHHOCTD 11-M KOMIIETEHII

Py, = ZPDlKn

paBHa cyMMe noJieit chopMUPOBAHHOCTU KOMIIETEHITHU A,

BHOCUMEBIX qucnuminaaMmu D, B kommeTeHuio K.
OmeHKa ¥ MOHUTOPUHT (DOPMUPOBAHUA KOMIIETEH-

muii ooyuaronuxcs (pesyIbTaToOB OCBOEHU S ITIPOTPaMMBI)

B IIPOIeCCe OCBOCHUS QUCIIUIIINE yueOHOro IIaHa, obe-
CIIeUMBAIOIIUX CO3Aanme Moesu BeirycKHrKa mo OIIOIT
C y4eTOM PABHO3HAYHO020 BKJIAAA AUCITUILINH B PopMu-
poBaHMe KOMIETEeHI[U, IIPUBeJeHbl B TabauIe 5.
OlLleHKA ¥ MOHUTOPHUHT (DOPMUPOBAHUA KOMIIETEH-
it 00yuaroIuxcs (pe3yIbTaTOB OCBOEHUSI IIPOrPaAMMBbI)
B IIPOIleCcCe OCBOCHUS JUCIUIIINH YUueOHOro ILIata, obe-
CIIEUMBAIOIIX CO3anme Moae i BeinycKHuKa mo OITOIT
C YUEeTOM 838eUleHH020 BKJIaAa JUCIIUILINH B hOpMUPO-

BaHMe KOMIETeHIINHN, IPUBeeHbI B Ta0IuIe 6.

Tabaruuya 5
K, K,

Y% Y% Y% % % % % %

Di | G | P2 | cmma | O | cmast | Bt | o | O | e | P | omnn | O | onmar | B | o

K o1y K1 (p2) K1 (pgy K, K, K, K, K,

D10, | O,; | 100/ | O, | 100/ 100/ | Rikiep. | 100 | Oy... O;... Rignep | 100
KOJI-BO KOJI-BO KOJI-BO
JIUCII. JLHCII. JIHCII.
B K, B K, B K,

DPUO, | Oy (0P% Rykiep | 100 || Os... O,... Rognep | 100

100 100

ouo,, | 0,,, 0,5 R, k1| 100 [|O,.. 0,,.. R, knep | 100

Tabruuya 6

K, K,

Yo Yo Y% % % % % %

Di | coma | P2 | coma | Pt | cmnn | Fonxt| o | D | G | P | mn | P | onmsr | Fonn | G

Ky o1y Ky (p2) Ky (pgy K, K, K, K, K,

DPUO; | Oy; | Ripy | O12 | Ripe Ry 100 || O;... O;... Rig, 100

DPUO, | Oy | Ropy | Ozs | Rops Ryxy 100 || O,... 0,... Ry, 100

100 100

®UO0,, | 0,1 | Rupt | Oz | Rupe R,k | 100 | O,,.. 0,,.. R,x, | 100
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4. Mpumep peanusauyun mogenu
OLIeHKWN KOMMeTeHLuin

B rabnunax 7-11 nmpuBemeH mpuMep peasusaliiu
MOJIeJIU OIleHKHU KoMIleTeHIuii. 'pynna obyyaromuxcs
cocTout us nATH yesoBeK (PUO;...PNO;). OnneHmBaOT-
ca nBe Kommerennuu K, u K,. Komnerennus K, ¢hopmu-
pyercd tpema guctnuiinaamu Dy, Dy, D,. KomueTeHIIMA
K, hopmupyetcda tTpema nucuunauaamu Dy, Dy, Dg.

B rabauie 7 mpeacTaBiieHa OIleHKA KOMIIETEHITH
obyuammuxcs (pe3yjJbTaTOB OCBOEHUA IPOTPAMMBI)
B IIPOIlecce OCBOCHUS JUCIIUIIINH yueOHOro ILIaHa, obe-
CIIeUMBAIOIIX CO3anme Moae i BeirycKHrKa mo OITOIT
C YU4eTOM Pa8HO020 BKJIAAA AUCIUILINH B (hopMUpOBaHUE
KOMIIETEHITUH.

B rabaune 8 mpuBensena MmaTpuIiia BeCOBLIX K0a(du-
IIUEHTOB JUCIIUAILINH TPU (DOPMUPOBAHUY KOMIIETEHITI I
(ompeesieHbI METOIOM DKCIIEPTHOI OIEHKM).

B Tabauie 9 mpeacTaBaeHbI OIIEHKA I MOHUTOPUHT
dopMupoBaHUSa KOMIIETEHITNI o0ydyaroninxcs (pesyJib-
TATOB OCBOEHUS IIPOTPAMMBbI) B IIPOIIECCE OCBOEHUS TUC-
MUIJINH y4eOHOro IJiaHa, 00ecleYnBaoIX CO3JaHue

mozenu BeitycKkHUKa 11o OITOTII ¢ yueToMm pagHo3HaAuHO20
BKJIaJa JUCIIUILINH B ()OPMUPOBAHE KOMIIETEHIIIH.

B rabaurie 10 mpeacTaBiieHbI OIeHKA 1 MOHUTOPUHT
dopMUpOBAHUA KOMIIETEHI[NI 00yJamIuxcs (pes3yJib-
TaTOB OCBOEHUSA IIPOTPAMMBbI) B IIPOITECCE OCBOEHUS JUC-
MUIIJINH y4e6GHOTo IJiaHa, 00eCIIeYnBAIOIX CO3JaHue
mopesiu BeITycKHUKA 1m0 OIIOII ¢ yueTom 838euenH020
BKJIaga JUCIUILINH B ()OPMUPOBaHNE KOMIIETEHITUH.

B Tabaume 11 cpaBHUBAOTCA Pe3yabTaThl OIEHKU
chOPMUPOBAHHOCTY KOMIIETEHITHAH.

CpaBHUBAaA Pe3yJILTATHI OIEHKY C(DOPMUPOBAHHOCTH
KOMIETEeHI[UH, MIPOBeJeHHOI pa3HbIMU criocobaMu (KaK
cpeaHee apu(pMeTHUYECKOe U KaK B3BEIIIeHHOe 3HaUeHe
OT IIOJIYUYEHHBIX OI€HOK II0 AUCIIUILINHAM, (pOpMUpPY-
IOIMM 3Ty KoMIeTeHI o) (Tads. 11), MOMKHO yTBEPIK-
IaTh, YTO IIPU CJAEAYIOIIUX YCIOBUAX: IPOU3BOJIHLHOM
MHOJKECTBE OI€HOK, ITOJIYUeHHBIX 38 JUCITUILINHEI, (hop-
MUPYIOIIe KOMIIeTeHIIUY 00y YaIoINXCsI, 1 IPOU3
BOJIBHOM MHOJXECTBE BECOB IUCIIUILINH, (POPMUPYIOIITUX
KOMIIeTEeHIIUU, He yaaeTca chOpMUPOBAThH 3aBUCUMOCTh
MEeKIy pesyJbTaTaMu C(pOpMUPOBAHHOCTH KOMIIETEH-
[Uii, TOJYUYEeHHBIMU PA3HLIMU cIIoco0aMu (CM. puc.).

Tabauua 7
K, K, K, K, K,
D, | Dy | Dy |Repx1| Dy | D5 | Ds |Rep x| D3 | Dy | D7 | Dg |Repis| Do | Dio |Repxa| Dy | Dio| D11 | D1z | Dis|Repxs
ono, | 5|4 |4 (4334 | 4| 4|400| 4|4 |5 |4 (4255 |3 [400|5 |3 |4 |5 |5]| 44
PO, | 4 |4 |5 |433| 4 |5 |5 (4674 |5 | 4|5 (4505 |4|450| 5|4 |4 |4]| 5| 44
D1o; | 3 4 3 (333| 4 3 4 13,67 5 3 4 3 |37 | 4 4 {4,00| 4 | 4 5 3 3| 3,8
oo, | 3|13 (31(300 3|5 |4(|400| 4|3 |4|4(375|3|3[300|3|3|4|4]|3]| 34
DPUO; | 4 | 5 | 5 |467| 5 | 4|5 |467| 4|5 |3 |4|400| 4|3 (3504 |3|3|3]| 4] 34
Tabauuya 8
K1 K2 K3 K4 K5
D0, 0,2
Dy 00 0,5 0,5
D305 0,3
Dy04 0,3 0,2
Ds 05 0,4
D06 0,1
Dqj07 0,1
Dg08 0,4
Dy ;00 0,5 0,2
D1o,010 0,5 0,3
Diy/011 0,3
Di3,012 0,1
Di3/013 0,1
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Tabruua 9
K, K,
% Y% % Y% Y% Y% Y% Y%
b o, e oo o, e, e ||
Ky o1 K1 (02 Ky o) K, K3 02 K3 s) K we) Koz
[« (0N 5 33,33 | 4 |33,33| 4 | 33,33 | 4,33 |100,00| 4 | 33,383 | 4 | 33,33 | 4 | 33,33 100,00
DdUO, 4 | 33,383 | 4 |33,33| 5 | 33,33 | 4,33 |100,00| 4 | 33,33 | 5 | 33,33 | 0 |JIOKD 66,67
DPUO;, 3 |33,33| 4 |33,33| 0 |JIOKB| 2,33 | 66,67 | 4 | 33,33 | 0 |JIOKB| 4 | 33,33 66,67
() (O 3 (33,33 | 4 |33,33| 0 |JIOKB| 2,33 | 66,67 | 3 |33,383| 5 | 33,33 | 4 | 33,33 100,00
DUO, 4 (33,33 5 |33,33| 5 | 33,33 | 4,67 |100,00| 5 | 33,383 | 4 | 33,33 | 5 | 33,33 100,00
Tabruya 10
K, K,
Y% Y% Y% Y% Y% Y% Yo Y%
Dy | oen | P2 | mmn | Do | oo | Bonrt | ommn | P2 | cmnn | 25 | outn | D0 | enma | Boons | oo
Ky o1 Ky (02 Ky sy K, K3 02 K3 0s) K 06) Koz
(2] (0N 5 20,00 | 4 | 50,00 4 | 30,00 | 4,20 |100,00| 4 | 50,00 | 4 | 40,00 | 4 | 10,00 100,00
()7 (02 4 20,00 | 3 | 50,00 | 5 | 30,00 | 3,80 |[100,00| 4 | 50,00 | 5 | 40,00 | 0 |JIO¥KB 90,00
DPUO;, 3 | 20,00 | 4 | 50,00 | 0O |JIOKB| 2,60 | 70,00 | 4 | 50,00 | 0 |JIO¥KB| 4 | 10,00 60,00
() (O 3 | 20,00 O [JIOKB| 3 | 30,00 | 1,50 | 50,00 | 3 | 50,00 | 5 | 40,00 | 4 | 10,00 100,00
DPUO; 4 20,00 5 | 50,00 | 5 | 30,00 | 4,80 |100,00| 5 | 50,00 | 4 | 40,00 | 5 | 10,00 100,00
Tabauya 11
K, K, K, K, K,
R, k1 Ry k1 R, ko Ry k2 Ry ks Ry k3 R, ka Ry ka R, ks Ry k5
(2] (0N 4,33 4,2 4,00 4,0 4,25 4,1 4,00 4,0 4,00 4,1
()7 (0% 4,33 4,3 4,67 4,5 4,50 4,6 4,50 4,5 4,00 4,3
D10, 3,33 3,5 3,67 3,6 3,75 3,7 4,00 4,0 3,80 4,1
() (O 3,00 3,0 4,00 3,9 3,75 3,8 3,00 3,0 3,40 3,4
DPUO; 4,67 4,8 4,67 4,6 4,00 4,1 3,50 3,5 3,40 3,3
6,00
5,00
4,00 TER—R—BR— R —ml ml—ml =R—B0—m—BE —B— — m PMO1
3,00 + — — — — — | | — | -  mOHO2
200 | | | | 1 1 | | | | | | | | | . mono3
m G104
1,00 + H H H H H H H H H L
= ®dKMO5
0,00
Rcp. K1 |RB3B. K1|R cp. K2 |R B3B. K2| R cp. K3 |R B3B. K3|R cp. K4 |R B3B. K4| R Ccp. K5 |R B3B. K5
K1 K2 K3 K4 K5

Puc. Cpagrenue pe3yabmamos oyeHKu copMuUpoO8aHHOCMU KOMNEMeH YUl
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IIpu ncmoIb30BaHUY B3BEIIIEHHOTO IIOIX0/1a K OIleHU-
BaHUIO KOMIIETEHITUY HaJJ0 OTMETHUTD, UTO IIPU JOCTATOU-
HO OOJIBITIOM KOJUYECTBE NUCIUILINH, (DOPMUPYIOIITAX
OIHY KOMITETEHI[IIO, MOYKHO TOBOPUTH 00 UX CJIeAYIOIIEM
BJIUSHUU Ha OIeHKY obyuaiomierocs. Hampumep, mpu
J =10 (komMmeTeHITNI0 QOPMUPYIOT IECATH TUCIIUTLINH)
BeC AUCIIUILINH U BeC ITOJIYUYeHHBIX OI[eHOK 110 3TUM JHC-
IUAILITHAM (POopMUPYIOT MHOKecTBO J ={0,1; 0,2; 0,15;
0,1;0,15;0,5;0,5;0,1;0,03; 0,07}. Eciu y6paTsb quCItu-
nimHy ¢ j=0,03 (c HAMMEeHbIIINM BIUSHUEM /BKJIaIOM Ha
dopMupoBaHUE KOMIETEHIINN ), TO UBMEHEHE B3BEIIIeH-
HOI OIIeHKU O0ydaroIerocd 3a JaHHYI KOMIIETEHIINIO
cocraBuT —0,1 Ganna (HesHauuTteabHo). Eciu yoparh
puctuminHy ¢ j = 0,2 (c HauboJbIIINM BIUAHUEM /BKJIa-
oM Ha (hOpMUPOBaHUE KOMIIETEHIIUN), TO UBMEHEHUE
B3BEIIIEHHOI OI[eHK! O0ydYaloIierocsa 3a JaHHYI0 KOM-
nereunuio cocraBut —0,8 6ana (3HaunTe1bHO). Takum
00pasoM, MOYKHO YTBEPKIATE, UYTO HEIleJIecoo0pasHo Ic-
TOJIE30BATh 0OJIBIIIOE KOJIUYECTBO NUCIIUILINH Ipu (hOp-
MUPOBAaHUU OJHOI KOMIIETEHIINH, TaK KaK 9TO IPUBOIUT
K YBEeJIMYEHUIO JUCIIUILINH C HEBBICOKUMU SHAUEHUAMM j,
YTO, B CBOIO OUepe/ib, He BHOCUT CYII[eCTBEHHOTO BKJIAAA
B OI[EHKY C(DOPMUPOBAHHOCTYA KOMIIETEHIUHU.

5. BbiBOAbI

Ilepexon ma HOBBIe 0Opas3oBaTebHBIE CTAHAAPTHI
TpebyeT HOBBIX MOAXOMJ0B K OIleHKE Pe3yJabTaToB 00y-
YeHUs BBIMTYCKHUKOB By3a. Omenka copMUPOBaHHO-
CTU KOMIIETEHIIUN MOJKET CTATh CJEeNYIOIINM 3TalloM
Pa3BUTUA SJIEKTPOHHOTO IIOPTHOJINO 00yUAIOIITUXCS,
YTO, B CBOIO OUepe/ib, MOYKeT ObITh IIPUMEHEHO AJId hop-
MHUPOBAHUA 9JIEKTPOHHOTO AUILIIOMA. B 2JIeKTPOHHOM
mopTdoJiro obeceunBaeTCa TNHAMIYECKOe OTpasKeHne
U3YyUYEHUA OUCIIUILINH y4eOHOro ILJIaHa U IPOBEIeHU T
IPOMEKYTOUHOM aTTecTalu, IPOUCXOAUT MOCTYyIIa-
TeJbHOe oToOparkeHre (DOPMUPOBAHUS COOTBETCTBYIO-
WX KOMIIETeHIA.

IIpenioskeHa Momesb OEeHKU cHOPMUPOBAHHOCTU
KOMIIETeHIT!I 00yUaIOIUXCs B 3aBUCUMOCTHU OT BKJIaga
YU4eOHBIX JUCIIUTLINH, GOPMUPYIOIINX KAMKAYI0 KOMIIe-
TeHuio. OeHKa pe3yabTaTa MOKeT ObITh ITPOU3BeJeHa
IBYMs cliocobaMu: KaK cpefHee apudMeTrnyecKoe 1 KaK
B3BeIIIeHHOE 3HAUeHUEe OT ITOJYUEeHHBIX OI[€HOK I10 J1C-
MUIITHAM, (QOPMUPYIOIUM 9Ty KOMIIETEHITUAIO.

CpaBHUBasA pes3yJbTAaThI OIEHKU chOPMUPOBAHHO-
CTU KOMITETEHIIU, IPOBeleHHbIe PABHBIMHU CIIOCO0aMU,
MOJKHO CIeJaTh BBIBOJ, UTO 3aBUCUMOCTH MEKAY pe-
3yJIbTaTaMu C(POPMUPOBAHHOCTY KOMIIETEHITINI, IIOJY-
YeHHBIMHU Pa3HBIMU cIIocO6aMu, OTCYTCTBYeT. BuiGop
crroco0a OIeHKY MOJKET ObITH OCYIIIECTBJICH pellleHrueM
o0pas3oBaTeJIbHOI OpraHu3aIiuu.

Kpome Toro, uccaenysa BAUAHNE KOJUYECTBA THUC-
MUIIJIUH Ha GOopMUpPOBaHNE KOMIETEHIIUN, MOYKHO
YTBEPIKIaTh, UTO HEIleJecoo0pasHo HCIIOJIb30BaTh
0O0JIBIIIOE KOJINYECTBO JUCIIUILINH IPU (POPMUPOBAHUL
OJHOII KOMIIETEHIINH, TAK KaK 9TO IPUBOJUT K YBeJIUYe-
HUO AUCIIUIIJINH C HEBBICOKUM BJINAHUEM/BKJIAJ0M Ha
dopMupoBaHUE KOMIIETEHI[UU, UTO, B CBOIO OUepPe/b, He
BHOCHUT CYII[eCTBEHHOTO BKJIaa B OIIEHKY C(DOPMHUPOBAH-
HOCTU KOMIIETEHI[UH.
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QUALIMETRIC MODEL OF MATURITY OF COMPETENCIES
FOR GRADUATES OF BASIC EDUCATIONAL PROGRAMS

S. N. Taranukha’, A. A. Kuzmin', M. N. Saveleva'’

! Admiral Makarov State University of Maritime and Inland Shipping
198035, Russia, Saint-Petersburg, ul. Dvinskaya, 5/7

Abstract

The rapid growth of education digitalization has significantly increased the role of the electronic information educational

environment of educational organizations. It has become the basic tool for organizing, maintaining and administering the educational
process. The electronic information educational environment of an educational organization should ensure the recording of the progress
of the educational process and the results of mastering the main professional educational program, i. e. competencies, based on the
results of intermediate certification carried out in the distance learning system integrated into the electronic information educational
environment. The article considers the application of qualimetric approaches in the assessment of the quality of graduate competencies
in the implementation of higher education programs in accordance with the Federal State Educational Standards of Higher Education
3++. The mathematical model of evaluation of the results of mastering the graduate program (competence forming) depending on the
contribution of academic disciplines to the formation of each competence is proposed. Two methods of result evaluation are considered:
as an arithmetic average and as a weighted value from the obtained evaluations in the disciplines forming this competency, as well as
the possibility of monitoring the formation of competency in the process of mastering academic disciplines and entering the results
of intermediate attestation into the electronic portfolio of the student. Assessment of the formation of competencies can be the next
stage in the development of the student’s electronic portfolio, which is part of the electronic information educational environment.

Keywords: maturity of student competencies, electronic portfolio, electronic diploma, learning quality assessment, qualimetry,
graduate model.
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Annomayusn

B cTarbe paccMaTpuBaeTcs MOAXOA K IIAHUPOBAHUIO BBANMOCBABAHHBIX Pa0OT B paMKax 3aJaHHOI0 KOJINYeCTBA BpeMEHHBIX IIPO-
MeXKyTKOB Ha IpuMepe GopMUpOBaHUsA y4eGHOro IJIaHa BBHICIIEr0 y4eGHOro 3aBefleHNUsA, OCHOBAHHOIO Ha KOMIIETEHTHOCTHON MOZEIH
obyuaembIx. IIpensnaraercsa paccMaTpuBarh 3afady GOpMUPOBAHUA yueGHOTO IIJIaHA KaK OITUMHUBAIMOHHYIO 3a1a4y PACKPOA-YIIaKOBKH,
pelaeMyIo ¢ IOMOII[bI0 yIIopAfodeHHOro rpada. Pagpaborana jorundyeckas MoJesIb yueGHOTO Iy1aHa B Bue N-CI0HHOr0 yIOPAL0UeHHOTO
rpada, B KOTOPOil BEPIIINHBI COOTBETCTBYIOT AUCIUIIINHAM y4e0HOro IIJIaHa, a pedpa rpada 3afaioT OTHOIIEHH S IIPeJIIIeCTBOBAHUA JUC-
LUIJIVH B CEMECTPaX, fajee BpeMeHHOe IPeAIlleCTBOBaHue (CleJoBaHNe) JUCIIUILITHNH (GOPMAIUBYETCS C IOMOIIBI0 MATPUIIEI CJI€LOBAHUA
JUCIUILINH. B KauecTBe KPUTEPHUSA ONTUMAIBHOCTH y4eGHOro IIIaHa PACCMATPUBAIOTCA KPUTEPUil pAaBHOMEPHOCTH y4ueOHON HArPy3KH
¥ KPpUTEPUN MUHUMAIbHBIX IITPA(OB, OTPAKAIOUINII CTeIIeHb COOIIONeHNA 3aJaHHbIX IPUINHHO-CIe/ICTBEHHBIX CBABEH MEXKIY AUCIIU-
niuHaMu maana. Pagpadorana UML-guarpaMma KOMIIOHEHTOB IIPOIPAMMHOT0 KOMILIeKca (DOPMUPOBAHUA YUeOHBIX IIJIAHOB, ONIMCAHBI
(QyHKIIIY padpaboTaHHOI0 IPOrPaMMHOT0 KOMILIEKca. BBIToTHeHA IIpOorpaMMHas pealnsalusa paspaboTaHHbIX MOAeJIe 1 aJITOPUTMOB.
IIpoBesieH DKCIEPUMEHT, [TOJIyYeHbl ¥ IPOAHAIN3NPOBAHbI PA3INUHbIE BADUAHTHI yUeOHBIX IJIaHOB. OlleHKa OITHMAaTIbHOCTU paspabo-
TaHHBIX y4eOHBIX IIJIAHOB BHINOJHEHA HA OCHOBE IIPEJJIOKEHHBIX KPUTEPUEB, IPUBEJEHBI XapaKTePUCTUKY IIOCTPOEHHBIX BAPUAHTOB

yueOHOro IJIaHa, JaHbl PEKOMEHJalliY 10 BLIOOPY KOHEUHOI'0 BapraHTa y4eOHOro IJIaHa ¢ YYeTOM YCTAHOBJIEHHBIX IIPUOPUTETOB.
Knroueswre cnosa: niannpoBanue padot, rpadoBas MOJeJb, MATPUIA, KOMIIETEHI[NY, YUeOHBIN IJIaH.
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1. BBegeHune

AP dpexTrBHOE QPYHKIIMOHUPOBaHIE 00Pa30BaATEb-
HBIX CHCTEeM BO MHOT'OM OIIPE/eJISAETCS UCIIOIb3YeMbIMU
MeTOJaMU U CPeJACTBAMY IIJIAHNPOBAHUSA U YIIPABJIEHUS
WX OPraHu3aIMOHHBIMU pecypcamMmu. BasKHBIM aJIeMeH-
TOM JIF000# 06pa3oBaTeJIbHO CUCTEMEI ABJIAETCA yueb-
HBII IJIaH, JIEKAIITUHN B OCHOBE OPTaHU3aIluN IIpoIlecca
obyuenusa [1]. 3agavamu yueGHOTO IIJIaHA ABJIAIOTCH,
C OIHOU CTOPOHBI, 0O0eclieueHUEe KaueCTBEHHOM IIOJ-
TOTOBKHU CHEIHUAJUCTOB, a ¢ APYroii — cobJiromeHue
3aJaHHBIX OTPAHUYEHNIT, CBA3AHHBIX C OpraHusaiuei
nporiiecca 0o0yueHUsS B COOTBETCTBUU C KOHKPETHBIM
yuebHbIM 11aHoM [2]. IMeHHO y4YeOHBIH ILJIAH JIOTHU-
YeCKM CBS3LIBAET OTHeJIbHble TUCIUIIJINHBI 00pas3o-
BaTeJIbHOM IIpOorpaMMbl M HAIMIPABJISAET AeATEeIbHOCTD
o0y4yaeMbIX Ha JOCTUKEHNE KOHEeUHOH 1eji1 yueOHOT o
IpoIllecca: OCBOeHe KOMIIETEeHIINI B KOHKPETHOM 00.1a-
CTH IIPO(PeCCUOHANBHOU AeATEIbHOCTH. B TO ke Bpems
xopormias (pyHJaMeHTaJlbHasd MMOATOTOBKA, a TaKiKe
6a30BbIe TeopeTuyecKue npodeccroHaaIbHble 3HAHUSA
obecrieunBaOT BBITYCKHUKY yCIIeX KaK B BbIOPAHHOU
UM 06J1aCcTH esiTeIbHOCTHU, TaK U B COIAIbHOI chepe,
MMOBBIIIAS €0 3AIUIeHHOCTh 6J1ar0fapsi BO3MOYKHOCTH
N3MeHeHNs HAaIPaBJEHHOCTU CBOeli paboThl. AKTyaIb-

HOCTh paccMaTpPHBAEeMOI'0 BOIIpoca KacaeTrcs (opmu-
poBaHUA KaK OCHOBHBIX [3], TaK U HOTMOJHUTEJIbHBIX
o6pasoBaTeJIbHBIX IIPOTPAMM B paspese IMOATOTOBKU
yueOHBIX IIJIaHOB [4].

2. Jlornueckas mogenb yue6Horo nnaHa

Jloruueckass MoJesib OyAeT UCIIOJIb30BATHCA IJIS
ompefieIeHUsI ONTUMAJIbHOTO COAEPsKaHUSA YueOHOTO
nigaHa. IIpu cocTaBeHUN JIOTUUYECKOM MOIean yueod-
HOTO IIJIaHA CJIe[yeT UMeTh B BUAY, UTO YUEOHBIN IJIaH
CeMaHTUUYECKU CBA3LIBAET OTAEJIbHBIE AUCIIUIINHBI
o0pasoBaTeJIbHOU IIporpaMMmel [5] n obecmeunBaeT op-
raHM3aIUo0 T03HABATEJIbHOI MeATeJbHOCTU CTYAeHTA,
B MaKCHUMAaJbHOI CTeIeHN HAIIPABJICHHON Ha JOCTUMKe-
HUe KOHEeUHOII IieJiu yueOHOro mpoliecca: mpuodpeTeHne
KoMIleTeHInii [6], mpegycMOTpPeHHBIX 00pasoBaTeb-
HBIMU U TPO(eCCUOHATbHBIMU CTaHIAPTAMU B I1€JI1€BOI
npeaMeTHOM obsactu. K jorudeckoit Mmomesin yue6HOTo
mJIaHa, IpeCTaBJIeHHOr0 B BU/Ie OPUEHTHPOBAHHOIO I'pa-
da[7, 8], MOTryT OBITH IPUMEHEHBI U3BECTHBIE U3 TEOPUU
rpadoB aiaroputmsi [9, 10], mosBosiAoIe 060CHOBaHHO
pacopeneauTh AUCIUIIJINHLI, H3yUyaeMble B paMKax
HOATOTOBKY KBaJIU(PUIIMPOBAHHBIX CIIEIIUAJINCTOB, IIO
ceMecTpaM B T€UeHHUe BCero CpoKa O0yUeHUs.
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dJIeMeHTapPHBIM O0BEKTOM yYeOHOIrO IIJIaHa SABJIA-
eTcs AUCIUIJINHA, KOTOPasd UMeeT UHANBUIYAIbHbBIE
KOJINYEeCTBeHHbIe 1 KAUYeCTBEHHbIE XaPaKTePUCTUKU:
HauMeHOBaHUe; 00beM; mepeueHb aTTecTalluii 1 T. .
[11]. Bousee Toro, Kakgas AUCIUIJINHA BHOCUT CBOM
BKJIaJ] B OCBOEHIE OJHOM MJIN HECKOJbKUX KOMIETEHITI I
[12], yKasdaHHBIX B cTAaHZAPTAX IIOATOTOBKY 0aKaJIaBPOB
u crernuaancToB. Kpome Toro, 00K THI IJIaHAa CBSI3AHBI
MesKay co00I OTHOIIIEHNAMY NpeAlecTBoBaHuA. Takum
o0pasom, 3agauy (QOPMUPOBAHUA YUEOHBIX [IJIAHOB MOXK -
HO paccMaTpPUBATh KaK ONITUMU3AINOHHYI0 3amady [13,
14], B KoTOpOi1 TpedyeTcs olpeleieHe BPeMEeHHOro
mapamMeTpa IJs KasKIoro o0beKTa yueOHOro IjIaHa
ceMecTpa, OIPeIesAIoIero ero MecTo B yuedHoM Ipo-
Iecce C y4eTOM ero CBsI3e IpeAIleCTBOBAHUS C APY UMK
00'beKTaMU IJIaHA, BBIAEPIKUBATA TPACKTOPUIO OCBOSHM
KOMIIETEHITUH.

PaccmoTrpuM [Jist IPOCTOTHI YUEeOHBIN IIJIaH, COCTO-
AMTUH U3 MIeCTU JUCI{UTLIINH:

D={d,, dy,... d;} (i=1, 2, ..., 6).

JJ1sa HEKOTOPBIX M3 9TUX AUCIUILJINH OIIpeeseHbI
OTHOIIIeHUS IpeIecTBOBaHuA. ['paduuecKku yueOHbBIH
IJIaH MOJKET OBITH IIpeJCTaBJIeH CJIEeNYIOIIUM 00pasoM

(puc. 1):

Puc. 1. Jucyunnunvt U OmHoOULeHUSA NPedULeCTE0BAHUS
Mmexncdy Humu

151 HEKOTOPBIX Tap MHOKECTBA 3aJaHbI OTHOIIIEHU
TIPeeMCTBEHHOCTU (UJIU C8A3U C MepPoil), YNCIeHHO BbIpa-
JKaromueca KopresxeM (YIIOPAOOUEeHHOHN ITapoi Yncesr):

(x,y), rme x,y €[0, 1] (1)

IlycTh a 1 b — mucnunanHb mIaHa. Torga ux mpeem-
CTBEHHOCTH (CBSI3b) MOJKET ObITh OTpaskeHa rpaduuyecKu
(IucnunanHa @ IPeAIIecTByeT AUCIUILInHe b) u oxa-
paxKTepu3oBaHa Mepoii (BeJIMUYMHON) CBA3Y, HATPUMED
(1, 0), xax 9TO MOKAa3aHO HA PUCYHKe 2:

(1,0)

Puc. 2. Omuowenue npedurecmeo8anus
Mmencdy Oucyunaunamu a u b

ITepBrblii mapaMeTp TOBOPUT O HATUUNHM /OTCYTCTBUU
OCJIeJOBATEJLHOM CBA3U, a BTOPOH — O HAJUYUM/OT-
CYTCTBUH ITapaJJIeJIbHOM:

e coueranwue (1, 0) Ha pucyHKe 2 COOTBETCTBYET yT-
BEPIKIEHUIO: TUCIIUILINHA @ 00513aTeJIbHO JOIXKHA
mpeaIecTBOBATEH AUCIUILINHE b, T. €. OHU [OJIK-
HBI pacIiojiaraTbCA B PA3HBIX CEMeCTpPax;

o koprexx (1, 1) osHauaeT TOT GPaKT, UTO AUCIIUTLIL-
Ha a T0JIKHA ObITh MPOUYUTAHA JU00 OO JUCITUILIN-
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HbI b, 11100 He 1mo3sKe b (BO3MOIKHO IapajjielbHOe
u3y4yeHUue JUCIUIIINH a u b);

e kopre:x (0, 0) roBopuT 060 MHBAPUAHTHOCTH B UTE-
HUU AUCIUATLINH;

e koprex (0, 1) KecTKOo He yCTaHABIUBAET ITOPSATOK
U3yUYeHUs JUCIIUILINH, HO PeKOMEeHyeT Bce-TaKu
(110 BOBMOIKHOCTH) 9TH [BE AUCIUIIINHBI U3YUYaTh
OJTHOBPEMEHHO.

Wcnonb3oBaHme CBA3U C MEPOIl ITO3BOJISET IIOJY-
YUTH PasjJnUHble BAPUAHTHI PA3MeIeHus TUCIIUILINH,
IprUYeM B HEKOTOPBIX CIyUYadX MMOSIBJISETCS BO3MOIK-
HOCTB PasMelleHnsI KOMILIEKTa JUCI{UILINH B MEHBIIIEM
KOJIMYecTBe ceMecTpPoB. BpemeHnHOe mmpeIiiecTBOBaHIE
(IepBBIN mapaMeTp) MOKHO OIPENEeJIUTh II0CPEICTBOM
MaTPUIIBI KOMIETEHI[UH, pa3pabaThIBA€MbIX B PAMKaXxX
MOATOTOBKY OCHOBHOM IpodeccuoHaIbHON 06paso-
BareabHoi nmporpaMmmbl (OIIOII) gucunuoauH, a AJIsa
YKas3aHUsA BO3MOYKHOCTU IapaJjjeibHOTO M3YUYeHUs
IUCIUILINH B PAMKaX OJHOTO BPEMEHHOTO MHTepBaja
(BTOpPOTO IMapamMerpa) MOYKHO HMCIIOJIL30BATH MATPUILY
NPUHAIIEKHOCTH OAHOMY U3 ITUKJIOB QUCITUILINH: O0a-
3oBeIit (B1, B2, B3) 1160 haxkT TOTO, YTO C AUCIIUTIINHBI
HAUYMHAEeTCs HeKOoTopas IemouKa.

BasB 3a 0CHOBY MaTpPHUIly KOMIIETEHI[UH, ITOTOTOB-
nennyio B pamkax OITOII, BpeMmenHOe IIpeIIecTBOBAHNE
(cemoBaHUE) TUCIIUILIVH MOJKET OBITH 3a/JaHO IIOCPET-
CTBOM MAaTPHUIIbI CI€TOBAHUSA NUCIIUILINH:

R={r, ., (,q=1, .., M),

rae r, , — KopTex Buza (1).
Ha pucyuke 3 mpuBeieH IpuMep MaTPUIIBI CJIe[0Ba-
HUA AJs1 rpada, IpeacTaBIeHHOro Ha pUcyHKe 1.

1 2 3 4 5 6
1,0 1.0
0,1
1,1 1,0
0,1 1,0

1,0

Sy Wh o W b e

Puc. 3. Mampuuya credosarnus 015 OpUeHMUPOBAHHOZ0 zpada,
npugedennozo Ha pucynke 1

ITycras cTpoka MaTPHUIILI COOTBETCTBYET KOHEUHO
OUCIUILINHE B I[EII0OYKe.

3. BpemeHHas mopenb y4e6HOro niaHa

dopmasbHOE pellleHre 3a1au ITIOCTPOEHU ST BpeMeH-
HOI MoJean yueOHOro ILIaHA MOMKEeT 0a3MpOBaThCA Ha
mpejAcTaBJIeHNY yueOHOro IJIaHA B BU/E OPUEHTUPOBAH-
HOro rpada co cBaszamu Bujaa (1) m MmoguduKamum ero
B Buge N-cyoiiHOTO ynopagoueHHoro rpada [15]. Bep-
IMUHBI Tpada COOTBETCTBYIOT AUCIIAIIINHAM yUeOHOTrO
IJIaHa, a IyT'u — OIPUYUHHO-CJIeICTBEHHBIM CBA3AM JABYX
TUIIOB MeKAy HuMu, umeloniuM Buzn (1). IlepecTpoiika
HMCXOJHOTO OPUEHTUPOBaHHOTO I'pada B Buzae N-CIIOHHOTO
yuopsAgoueHHOro rpada mo3BoJiAeT pa3duTh BCe IUC-
MUIJINHBL yueOHOoTo myaaHa Ha N cJI0eB MU KJIACCOB
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(B COOTBETCTBUHU C KOJIUYECTBOM CEMECTPOB), B KAXKIOM
13 KOTOPBIX Pa3MeIal0TCs JUCIATIINHBI, TMEIOII1e CBO-
UX «IPEeAKOB» TOJBKO B IPEABIAYIINIX CEMECTPaX, B TO
BpeMs KaK CaMU OHU SABJIAIOTCS «IIPeIKaMU» AJIS JUC-
IUTLIWH, PACTIOJIOKEHHBIX B IIOCJIEYIONNX CeMecTpax.

Kommnereniuu, chopmyrupoBarabie B PI'OC BO, aB-
JISTFOTCS 6a30BBIMU COCTABJISIIOIIIUMH IIPOILECCA OCBOSHU S
OIIOII 1 HaxXOoAT CBOE OTPAKEHNe B IeJISIX U pe3yJibTa-
Tax ooyuenud B riesioM o OITOIT u B KaK10¥ KOHKPETHO
nuctuiinHe. IIporieaypHo Ha OCHOBAHUY IIPOEKTOB yueo-
HBIX IIJTAHOB paspabaThiBaeTcss MaTpuUIia (popMUpPOBaAHU S
KOMIIETEeHI[U 10 JUCIUILINHAM Y4e0HOr0 IIJIaHA.

OdTa MaTpuUlia ABJISAETCA KJIIUEBBIM KOMIIOHEHTOM
¥ JIOJKUTCS B OCHOBY BCell pabOThI ¢ KOMIETEHIINAMU
PT'OC BO. Ha ee ocHOBe BBICTPAMBAIOTCA KAPThI KOM-
HeTeHIUN AUCIIUILINH U (POHIBLI OIEHOUHBLIX CPEICTB,
a Tak’Ke IMPOU3BOAUTCS OIleHKA C(HhOPMUPOBAHHOCTU
KOMIEeTeHIIUH 1, KaK CJIeICTBIE, KaueCTBa U YPOBHSI OC-
Boeuus OITOII. IIpeamo/oKuM, 4TO AJIA HAIIIErO CAYUasd
MaTpuila KOMIETEHIIUI IpeJcTaBjIeHa B CIAeAYIOIeM
Buze (tabu. 1):

Tabauuya 1
MaTpuua KomneTeHuui
Hucnuninaa Kommerenus YpoBeHb dran
1 K1 IToporossrit 1
4 IToporossrit 2
5 Basosrrit 1
1 K2 IToporossrit 1
2 Bazossrit 1
3 K3 IToporossrit 1
5 Basossrit 1
6 Bazosrrit 2

Amnanus 3To# MaTPUIIBI TO3BOJISAET ONPEAEIUTD I
KasKI0M KOMIIETEHIIUU CJIeYIOI[e IeMOYKU AUCIH-
miauH (Tadu. 2).

Tabruua 2

Lienouyku cnegoBaHnA AUCLVIMIVIH 419 OCBOEHUA
KoMneTeHuun

Komnerennus K1 1- 4— 5
Komnerennus K2 1- 2—
Komnerennusa K3 3—> 5> 6

Kak yxasbiBasioch pamee, UCIIOJIb30BaHUE IIPEJIa-
raemoii Joru4ecKoi Momenau y4eGHOTO IJIaHa He JaeT
OIHO3HAYHOT'O PEIITeHUS 1 IPUBOAUT K HEKOTOPOMY MHO-
JKEeCTBY BApMAHTOB yUeOHBIX IJIaH0B. OTCYTCTBUE ABHO
YKas3aHHBIX CBs3ei MeK Iy HEKOTOPBIMU JUCIIATIIMHAMHA
(Hampumep, 2—3) IPUBOAUT K TOMY, UTO MbI IMeeM TPHU
BapHWaHTa PACIIOJOMKEHUs AUCIIUIIINH II0 CeMecTpaMm
(puc. 4). AnasornyHas HEONIPEIEJIEHHOCTh CJIEeJOBAHU A
OUCHUILINH 2—4 IIpUBEeT ellle K TPeM BapraHTaM.
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Puc. 4. Bo3moicHbvle 6aPUAHML PA3MEUL,eHUA OUCUUNIUH
no cemecmpam

MosxHO cKasaTb, YTO Ha STOM 3aBepIIIaeTCsS dTall
COCTaBJIEHHUS IIPOoeKTa yuebHoro miana. Takum obpa-
30M, OTTAJIKMBASACH OT MATPUI[BI KOMIIETEHIIUI, MOMKHO
chopMUPOBaTh YUEOHBIH IIJIaH, B KOTOPOM OTCYTCTBYIOT
JIOTUYECKHU HeBepPHbIE C AUJAKTUUECKON TOUKU 3PEHU
TPAeKTOPUU OCBOEHUSA KOMIIETeHITUIA.

B kauecTBe KpUTEPHEB OIITUMAJIBHOCTH YUeOHOI0 ILIa-
HA MOT'YT BBICTYIIATh Pa3JIMUHbIe TPEOOBAHUS: HOJIsI 3aHA-
TUH JEKIIMOHHOTO TUIIA, HEJIeJIbHBII 00beM ayIUTOPHBIX
Y4eOHBIX 3aHATHUH, «PACCTOAHUE» MEKAY CBASAHHBIMU
IUCIUILINHAMY, PABHOMEPHOCTD «CECCOHHOI HAaTPY3KU »
o cemectpam [16], mHTerpaJIbHbIA KPUTEPUHA Ha OCHOBE
K02(P(PUIMEHTOB OTHOCUTEJIbHON BasKHOCTU YACTHBIX
KPUTEPUEB ONITUMAJIBLHOCTH yueOHoro miiasa [17], paBHo-
MEPHOCTh ayAUTOPHOI HArpy3Ku Kadenps! [18].

B mamHO# cTaThe O/ CPAaBHUTEJIBHOU OIIEHKU II0-
JIy4eHHBIX BAPUAHTOB paccMaTpuUBaeTCAd MPUMeHEeHUe
KpUTEpUsS PABHOMEPHOCTH — OTHOCUTEJHbHO PAaBHOE
KOJINYECTBO QUCIIUILJINH B CEMECTPE UJI OTHOCUTEIHHO
paBHas cyMMapHas ayAuUTOpHAas HarpysKa CTyAeHTa
B HeJIeJI[0, OTHOCUTEIHHO PABHOE CYMMAapHOe KOJIUYECTBO
9K3aMeHOB 1 3aUeTOB B cemecTpax. MoKHO pacCMaTpu-
BaTh ellle OAWH KPUTepuii, Ha3blBaeMbIii KpUTEPHEM
MUHUMAaJbHBIX mMTpados. B aT0it cBA3M BBOAMTCA
noHATHe ImITpada 3a KaKAYI0 CUTyalluio, B KOTOPOit
OUCIIUIJINHA- «IOTOMOK» II€PEHOCUTCS HA OJAUH Ce-
MeCTp AaJbIlle OT CEMeCTPa, B KOTOPOM pacroJjiaraeTcs
IVCIIVILIINHA- «IIPEOK » . EcTecTBEeHHBIM Oy/1eT OIIEHUTH
chopMUPOBAaHHBIN IIJIaH KaK 00Jiee KAYEeCTBEHHBIN, €CIIN
OH UMeeT MeHbIIee KOJUUECTBO IITPaGHBIX OUKOB IO
CPaBHEHUIO C APYTMMY BapUAHTaAMU IIJIaHA.

4. Mopenb NnporpaMmMHON peannsayuvn
npouecca ¢popmupoBaHnsa y4e6HOro niaHa

B Hacrositiiee BpeMs CyII[eCTBYIOT Pa3JIUYHbBIE PeIIie-
HUA 3a7aun GOPMUPOBAHUSA YUeOHBIX IJIAHOB: B BUE
noacucTeMbl, mHTerpupoBanHoii B ACY Bysa[19], B Buze
BeO-TIPUIIOKEHU S, TTO3BOJISIONIET0 aBTOMATUYECKHU Cre-
HEePUPOBATh CEMECTPOBbIE yueOHbIe IJIaHbI 0 (aiiay
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Puc. 5. Juazpamma KxoMnoHeHMOE NPO2PAMMHO20 KOMNILEKCA

yue6HOTO 1IaHa [20], B BuJle caMOCTOATEIHHOTO IIPO-
TPaMMHOTO IIPOAYKTa, HampuMep, B [21] paccMoTpeHbI
9TambI eT0 Pa3paboTKU.

Ha ocHoBe Ipe/yIo}KeHHbBIX B JaHHOM CTaThe Mojeieit
¥ aJITOPUTMOB OBLII padpaboTaH IPOrPaMMHBIN KOMILTIEKC
«Mudopmaniuonnas cucreMa “YueOHbIN mman”». s
MOJIeJIbHOTO ITPE/ICTABJIEHU A IPOTPAMMHOTO KOMILIEKCca
«MudopmarmoHHasd cucTeMa “YueOHBIH ILJIaH” » UCIIOJb-
30BaHa JuarpaMma KOMIOHEeHTOB Ha fa3bike UML (puc. 5).

IlosicuuM HeKoTOpBIEe GYHKITUU JaHHOU MOIEJIN:

1. IIpoBepka MaTpPUIlbl OTHOIIEHUN HA HAJIUYUE
IUKJIOB U IeM0YeK QUCIIUILINH, TJINHA KOTOPBIX
OpPEBBINIAET KOJIUYECTBO ceMecTPOB (DYHKIUA
Check_Rel).

2. ITpoBepKa KOPPEKTHOCTHU « PyYHOT'0» HABHAUEHU A
MHOTOCEMECTPOBOM AUCIUIIINHBI 38 CEMECTPOM
U 3aKpeIjieHUe IeloYeK NUCIUIJINH, ZJIUHA
KOTOPBIX COBIIAZAET ¢ KOJIUYIECTBOM CEMECTDOB,
oTBOAMMBIX Ha uxX uayuenue (pyarmus Check
Fix_Disc).

3. @opMuUpoBaHe CINCKA JUCITUILINH — KAaHIUIaTOB
Ha KayKObIi cemecTp (pyHKIUA Forming Sem).

4. ITocTpoeHue mepeBa BapuaHTOB (IO ceMecTpaM)
yuebHoro miana (pyuxnusd Fil _Sem).

5. MHorue 13 1epeuncJIeHHbIX (DYHKITNHE 00paIiaT-
cak pyaknuu Fix_Disc, koTopasa npegHasHaueHa
V151 KOPPEKTHOTO aBTOMAaTHUUECKOTO 3aKPEILJIEHU A
MHOT'OCEMECTPOBBIX AUCITUILIVH.

B pesysibTaTe 9KCIIepTHOM OIeHKY MOJYyUYEeHHBIX Ba-
PHAHTOB C IIOMOIITHIO IPEJIOKEHHBIX BBIIIIE KPUTEPUEB
BbIOMpaeTcsa HanboJiee IMOAXONAINee PellleHne.

5. MporpammHasn peannsauus NoCcTpoeHns
y4ye6HOro nnaHa

ITpumep mporpamMmMHO# peaausanni ObIJI BEITIOJTHEH
I GOPMUPOBAHUA YUEOHOTO IJIaHa 10 HAIIPABJIEHUIO
noaroroBku 6axkanaBpuara 15.03.04 « ABromarusausa
TEXHOJOTUUECKUX IIPOI[ECCOB U IIPOU3BOJCTB» .

Ilis1 cocTaBIeHUA JIOTUYECKOM MOJesu yueOHOTo
IJaHa HeoOXOAMMBbI 3JIeMeHTHI IIaHa (AUCIIUIIINHDI)
u MaTpuiia kommereHiui (cm. tada. 1). Ilpeamonoxum,
YTO K MOMEHTY CO3JaHUA JIOTUYECKOI MOenn yueOHO-
ro IJIaHa COCTABUTEJNAMU yUeOHOTO ILJIaHa OmpeaesieH
TMOJIHBIH CIMCOK MUCIMIIJINH IIJaHa [0 BCEM KaTero-
pusam (6as3oBbie, haKyJIbTaTUBHBIE, IPAKTUKA U T. II.).
W3 ®T'OC u nprMepHOTO yUeOHOrOo IJIaHa B 3TOT CIIMCOK
momajgaloT BCe AUCIUIJINHBI, AJSI KOTOPHIX YKa3aHO
YHCJIO YaCOB, OCTAJbHBIE QUCIIUIIINHBI U UX XapakTe-
PHUCTHUKHU OIpeesioTesa sKcrepToM. Ha aTom ke aTare
MHOTOCEMECTPOBBIE JUCIIUILINHEI PA30MBATOTCS HA OTHO-
ceMecTpPOBbIe yueOHbIe 9JIeMeHThI. B paccmaTpuBaeMoM
npuMepe MHOTOCEMECTPOBBIMU AUCIIUIIIMHAMU SABJIS-
orca: ¢uirocodpus, MHOCTPAHHBIN A3BIK, (DU3MYECKAT
KYJbTypa, DKOHOMUKA, BBICIIIadA MaTeMaTHKa, 001ad
(busura, TeopeTuuecKasa MEXaHUKA, XUMUA, THGOPMA-
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Tabruua 3
(MparmeHT TabnuLbl ¢ 3nemeHTaMn y4e6HOro nnaHa
Ne /o Ne nuerr. HasBauune 1UCIUIIINHBL Bcero AYRATOPHEIX
(uacos) (uacoB)
18 8 ITonuronorusa 64 32
25 14 Bricmaa maremaruka 1 270 140
26 14 Bricmiaa maTemaruka 2 240 122
27 14 Bricmaa maTemaruka 3 102 58
28 15 HuckperHas MmaTeMaTUKa 112 60
29 16 O6mras pusuka 1 130 66
30 16 O6masa pusuka 2 120 60
31 16 Ob6mras ¢pusuka 3 170 92
32 17 PDusnyecKre OCHOBBI TEXHUUYECKUX N3MePeHU 86 40
34 19 Teopernueckas MmexaHuka 1 100 50
35 19 Teoperuueckas MexaHUKa 2 100 52
36 20 Xuwmusa 1 70 40
37 20 Xumnsa 2 54 30
40 22 IKosiorus 68 34

TuKa u Ap. Kakaasa us HuX JejINTCS Ha OJHOCEeMEeCTPO-
BbI€ NVCHUIIJIMHBI 1 CTAHOBUTCA OTAEJIBbHBIM y‘IeGHbIM
9JIeMeHTOM IInaHa. [[1d BcexX AUCIIUIIINH OIIpefesieHO
o0I11ee KOJIMUYECTBO YACOB II0 JUCI[UIJINHE U YKCJIO
YacoB ayJUTOPHBLIX 3aHATUN, a TaKiKe BCE BUIBI IIPO-
MEKYTOYHOTO M UTOTOBOT'O KOHTPOJIA. B Hatem ciryuae
(mns manpaBiaenus 15.03.04 «ABromarusanusa Tex-
HOJIOTUYECKUX IIPOIECCOB U IIPOUSBOICTB» ) IMOJTyUaeM
6outee 70 yueOHBIX syieMeHTOB. B Tabauiie 3 npuBeaeHbl

9JIeMeHThI yueOHOro IIJIaHa, TpeOyolue pasMeIieHu s
B IeBATHU ceMecTpax.

Kpome mepeunsa AUCIUIIINH HEOOXOIUMO OIIpeje-
JIUTh MaATPUILY HPEIIeCTBOBAHUS AUCIIUILINH. Ppar-
MEHT MAaTPHUIIBI KOMIIETEHIIUII, HA OCHOBE KOTOPOM
dopMupyercss MaTpUIla IPeAIleCTBOBAHUS, IIPUBEIEH
B Tabuuie 4. B aToit MaTpuile aad KaxKI0H KOMIIETEH-
nuu (B ganuom cayudae aiasa OITK-1) onpemenen mabop
OUCIUILINH, QOPMUPYIOIIUX JAHHYIO KOMIIETEHIIUIO,

Tabauya 4
(DparmeHT MaTpuLbl NpeALIeCTBOBaHUA AUCLUNAVH
dramn YpoBeusn
HaumenoBanue Ne nuciim- dopmMupoBaHUA dopMuUpoBaHUA
KOMITETeHI[N ILJIMHBI 11/

OIIK-1: cmoco6HOCTH 1 Ausrebpa u reomMeTpusd 1 Iy
IPeJCTaBIATD aJleK-
BaTHYIO COBPeMEHHO- 2 MaremaTnueckuii aHaIN3 1 Iy
My YPOBHIO 3HAHUI
HAYYHYI0 KaPTUHY 3 Ouddepenuanbable ypaBHEHUA 1 Iy
MUpa Ha OCHOBE 3HAHUS
OCHOBHBIX HOJIOXKEHUI, 4 OmnepalnoHHOe UCUYNCIeHre U QYHKITUN 2 BY
3aKOHOB U METOJIOB KOMILJIEKCHOI'O IIePEMEHHOTO
eCTEeCTBEHHBIX HAYK
” MaTeMaTUKn 5 duszura 1,2 BY

6 Xumusa 1 BY

7 Teoperuueckas MexaHUKA 2 BY

8 DKoJI0TUA 1 Iy
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Puc. 6. OkHO pedaKmupo6anus OMmHOULeHU npedulecmeo8aHus

U 1A KK J0W KOMIIETEHIIUY OTIPEIeJIEH 9TAll ¥ YPOBEHb
dopMUpOBaHUSA KOMIETEHIINUU. ¥ CIOBHOE 0003HAUEHUE
ypoBHeili: IIY — moporosbeiii ypoBeHb, BY — 0a30BbIil
YPOBEHB.

BBog MmaTpuIisl mpeecTBOBaHMA OCYIIECTBIISIETCS
uepes IYHKT MeHIo /[anHble, OmHouLeHus npedulecmeo-
8aHUs pPaspaboOTaHHOTO IIPOTPAMMHOIO KOMILJIEKCca.
OTKpBIBaeTCA OKHO PeJaKTUPOBAHU S OTHOIIIEHUH IIpeT-
miecTBOBaHUA (puc. 6).

Ha sToMm sTare BBITTOJIHEHO ITOCTPOEHUE JJOTUUECKOMI
MoJIesiu y4eOHOTO IIJIaHa, T. €. YKa3aHbI SJIeMEeHThI ILJTaHa
U MaTPHUIa CBAZEH MEKAY 9TUMU DJIEMEHTaAMU.

ITociie BBO1a HEO6XOIMMOIT UCXOMHOM MH(pOpMAITL
MOJKHO IIPUCTYHATh HEMOCPEACTBEHHO K COCTABJIEHUIO
y4e6GHOro IJjaHa, T. €. Pa3HECEHUIO BJIEeMEHTOB IJIaHa
0 ceMecTpaM.

B iepByio ouepens HEOOXOAUMO 3aaTh OTPAHUUEHU A
Ha yueOHbIl 11aH. [[ocTyn K HAaCTPOMKAaM ILJIaHa MOYKHO
TOoJIy4YUTh Yeped MeHio Hacmpoiiku, Hacmpoiitku naa-
na. OKHO HAcTpoeK ILIama (puc. 7) COCTOUT U3 IIOJIeH
BBOJla MAaKCUMAaJILHOM 00IIeil 1 ayJUTOPHOI HATPY3KH,
MaKCUMAaJIbHOTO KOJIMTYECTBA DK3aMEeHOB, 3aUETOB U KyP-
COBBIX TPOEKTOB B CEMECTD.

ITomumo orpanumueHuit Ha paboTy IpPOTrpaMMbI
BJIUSAIOT HACTPOUKM AJITOPUTMA, JOCTYH K KOTOPBIM

Jli; HacTposku nnana M= E3

M &K CHMAIEHAA O6L AT HAFpYEKS

M SKCHMANEHSR AYIWTOPHAR HAFPYSKS
M aKCHMANEHOE KONMYECTED 3K SMEHDE
M aKCHMANEHOE KOAWYECTED SAYETOR

f @k cHMansHOS KOMMYECTED KYPCOBBIX
PAGOT M NPOSKTOE

@f'ﬁﬁpo;:l x_D_TMEHal- .\/EIK I

Puc. 7. OkHa Hacmpoex 02paHuieHUll NIAHA

MOJKHO IIOJIYUYUTH uepes MmeHio Hacmpoiiku, Hacmpoii-
Ku anzopumma. K HacTpoiiKaM ajropurMa OTHOCATCS
MaKCHMaJbHOE KOJMYECTBO IIJIaHOB, BO3BpAIllaeMoe
aJITOPUTMOM, U NUAIIa30H OTKJOHEHUS ayJUTOPHOTO
KOJIMUYECTBA YaCOB OT €TI0 CPeTHET0 3HAUEeHNU A (B JAHHOM
ciayJae OIpeneseHo OTKJIOHeHne B 15 %).

JJs «pyYHOTO» 3aKpeIIeHUA JUCIIUIIINHBI 0CTa-
TOYHO B 00JIaCTU AAHHBIX AJSA COOTBETCTBYIOIEHN aucC-
munInHL B oje Cemecmp yKasaTh HOMED ceMecTpa,
B KOTOpOM OHa OyneT maydarbcd. [y HasHAUEHUSA
OUCTUIIINHEI 38 PYTUM CEMECTPOM JOCTATOYHO COBEP-
muTh ontepariuio Drag & Drop u mepeMecTUTh SKPAHHY IO
dopMy AMCIIUILINHEI HA HOBBII ceMecTp. B cayuae, eciiu
OTHOIIIEHUA IIPENIIIeCTBOBAHUA HE MO3BOJIAT IIepeMe-
CTUTh TUCIUIJINHY, KypCOP U3MEHUT CBOUA BUJI, a JUC-
MUNOJINHBI, KOTOPbIe IPENATCTBYIOT IIepeMeIleHnIo,
U3MeHAT cBot hoH Ha Po30BbIii. Ha pucyHKe 8 mpuBeieH
BUJ| SKpaHa II0CJIe PYYHOT'O 3aKPENJIeHUS AUCIUILINH
3a cemecTpaMu. HarloMHUM, UTO «PYYHOE» , MJIU JKECT-
KoOe, 3aKpeIllJieHre ITPOU3BOAUTCA IJIA OUCIUIINH U3
OIPUMEPHOTO yueGHOro IJIaHa, AJIsd KOTOPBhIX YKa3aH
ompeaesIeHHBIN CEMECTp.

OcyI11iecTBUB BCe IIPEABapPUTEIbHBIE 3aKPEIJIeHUA
AVCIIUIIINH, MOKHO HAa4YaTh IPOIECC AaBTOMATUYECKO-
0 3aKpeIlJIEHUA OCTABIIUXCA NUCIUIINH. [[JIs 9TOro
Ha maHeJ! yIOpaBJIeHUA CYIIeCcTByeT KHomKa Ilouck
eapuanmos ywebrnozo naara. Ilpy HaKaTUM KHONIKU
HAYMHAETCS BTOPOU 9TAIl COCTABJIEHNA yUeOHOTO IIIaHa,
KOT[Ia IPOBEPAIOTCA «PYUYHBIE» HA3HAUEHUS TUCI[U-
IJIVH, 3aKPEIJIAITCA eMOUYKU AUCIIUIIINH, KOTOPhIe
MOYKHO pPasdMecTUTh B (hopMupyeMoM yueGHOM IIIaHE.
ITo okoHUaHUM BTOPOTO dTAla IporpaMma BBIJACT CO-
00IIIeHNEe O KOJIUUYECTBE OCTABIINXCA He3aKPEIJIEHHBIX
aucHumInH. [loab30BaTe b MOMKET IIPOAOJIXKUTE PA0OTy
ajyiropuTMa Jub0 OTKa3aThCA, €CJIM KOJIMYECTBO JUCIY-
IJINH BEJIMKO, B TAKOM cjiy4ae padoTa aJropuTma Mo-
JKeT IPOJOJIMKAThCA HECKOJIBbKO uacoB. Eciu HU 0fHOTO
BapUWaHTa IJIaHA HAWITU He YIaJI0Ch, ITI0CJIe 3aBEPIIIEHNA
paboThI AJITOPUTMA ITOABUTCA COOOIIEeHNE O HEYCIIEIITHOMN
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Puc. 8. Bud yueﬁnozo nJjlana nocJie Hcecmrozo saxkpenjieHud vacmu Oucu,unJLuH

pab6oTte mporpammbl. Ecau mporpamma sakoHUMIa pabo-
Ty YCIIEITHO, TO OYAYT BBIAAHBI KOJIUUECTBO BAPUAHTOB
ILJIaHa, YIOBJIETBOPAIOIINX 3aJaHHBIM YCJIOBUAM, U Bpe-
Ms pabOTHI AJITOPUTMA.

ITocne ycmemHOro OKOHUaHMA PabOTHI aJIropuUTMa
MOXKHO aHaJIN3UPOBATH IOJIYYUBIIIVECS BApUAHTHI. [J1d
ATOTO HA IAHEJIb YIIPABJIEHNA BHECEHBI XaPaKTEePUCTUKU
y4eOHBIX IJIAHOB, II0 KOTOPHIM CPaBHUBAIOTCA PE3YJIb-
TaThl (BApUaHTHI YUeOHOTO ILJIaHA OTCOPTUPOBAHEBI II0
XapaKTepUuCTUKe «Auciiepcusi»). g Toro 4Todsl yme-
CTUTH BeCh yueOHBI IIJIaH Ha DKPaHe, MOYKHO U3MEHUTh
pasMepbl 9KPAHHOTO IIPEICTABICHUA JUCITATLIUHEI (IJIA
ATOTO Ha MaHeJU YIIPABJIEHUA PA3MeIeHbI MOJ3YHKN)
WY U3MEHUTH padMephl padboueii 061acT, KaK TO I10-
KasaHo Ha pucyHkKax 9 u 10.

B KauecTBe KpUTEpUEB ONTUMAJIBLHOCTH IIPEATIOKE-
HO MCIIOJIb30BaTh KPUTEPUIl PAaBHOMEPHOCTU yUeOHOMI
Harpy3Ku CTYLEHTOB B TeUeHUE CeMeCTDPOB (IIepHOLOB
00y4eHUs) U KPUTEPUH MUHUMAJBHBIX IITPadOB, OT-
PpaskaIonuX CTEIIeHb COOIIONeHNA 38 JaHHBIX IPUINHHO-
CJIeICTBEHHBIX CBA3el MeK Iy ucnuminuamu. Beegena
BesimunHa D, aBagromiasaca 00001IeHHON XapaKTePUCT-
KOl pPABHOMEPHOCTH 1 3aTPYKEeHHOCTH YUeOHOro IJIaHa:

rue:
F, — zarpyska i-ro cemecTpa;
F,., — cpefHAs 3aTPy3Ka BCEX CEMECTPOB.

ITo oxoHuaHMM PaGOTHI IIPOrPAMMBI OBLIO IOJIYUYEHO
IIeCTh BAPUAHTOB IIJIAHA C XapaKTepPUCTUKAMU, IIPeJ-
CTaBJICHHBIMU B TA0JIUIIE 5.

Tabruua 5

XapaKTepucTuku BapuaHTOB niaHa

Xapaxrepu- Howmep miana

CTHKA IIJIaHa 1 2 3 4 5 6
CpennexBa- |135,327|136(138,396(139,6(139,518| 140
ApaTUYHOE

OTKJIOHEHUEe

ITpad 324 |(318| 316 314 318 |326

Ha pucynke 11 mokasaHa 3aBUCUMOCTh 3HAUEHU
mTpad@HOU GYHKIUU OT CPelHe-KBaAPAaTUUIHOTO OT-
KJIOHEHUS IapaMeTpa, COOTBETCTBYIOIIETO KPUTEPUIO
3aIl0JJHEHHOCTH CEMECTPOB.

Ilajiee B 3aBUCUMOCTH OT YCTAHOBJIEHHBIX ITPUOPU-
TEeTOB 9KCIIEPT MOKET cHeJIaTh BHIOOP B IIOJIB3Y TOTO
WJIW WHOTO BapuaHTa yueOHOro miaHa. B mpuBegeHHOM
mpuMepe, ecJau B KaueCTBe OCHOBHOTO KPUTEPUs BBI-
6paTh CpeJHEKBAPATUYHOE OTKJIOHEHNE, TO BADUAHT 2
(TIOCKOJIbKY BapuaHTHI 1 U1 2 MMEIOT PaBHBIN IOKA3aTe b,
TO CPaBHEHUE IIPOBOJUTCA 10 BTOPOMY ITPU3HAKY) Oy IeT
OpeIoUTUTENbHEE OCTAJIBHBIX. B ciyJyae, ecau Ipu-
ODUTETHBIM IIPUBHAKOM fABJIAETCA 3HAUeHUe 1rpada,
BBIOOD cilefyeT OCTaHOBUTH Ha BapuauTe 4. [Tomumo
BBIOOpA ITOJIYUYEHHBIX BAPDUAHTOB II0JIb30BATEIb MOKET
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om cpedHeKk68a0pamuiH020 OMKJIOHEHUS Napamempa,
coomeemcmayuw,ezo KpUmepun 3anoiHeHHOCMU CeMecmpos

UX MOAU(MPUITUPOBATD, €CJIU 9TO IO3BOJIAT OTPAHUUYEHU A
U OTHOIIIEHUS IIPEAIIIeCTBOBAHUS.

6. 3aKknioueHve

3amauy opMUPOBaHUA yueOHOro IIaHa (mmojayde-
HIe BpeMeHHOI Moean yueOHOro IIaHA) IPEeIJIOMNKEeHO
paccMaTpUBaTh KaK ONTUMUBAIMOHHYIO 3a7auy pac-
KPOs-yIIaKOBKU 0cO0Oro BUAa, pelnaeMyo Ha rpade,
COOTBETCTBYIOIIEM JIOTUUECKON MOJEeN YIeGHOTO Iia-
HAa, IPHU 5TOM B KaUeCTBe OITUMAILHOCTH IPEIOMKEeHO
HCIIOJIB30BATh KPUTEPUN PABHOMEPHOCTHU y‘{GGHOfI Ha-
TPY3KHU, a TaKiKe KPUTEePUH MUHUMAJbHBIX IITPadoB,
OTpPa’KaloIuil cTeneHb COOJIONeHUA 3aJaHHBIX IPU-
YMNHHO-CJIeJCTBEHHBIX CBHBefI MeXOy AUCHUIIJINHaMU.
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Abstract

The article discusses the approach to planning interrelated work within a given number of time periods using the example of the
formation of a curriculum of a higher educational institution based on the competence model of students. It is proposed to consider the
task of forming a curriculum as an optimization task of cutting-packing, solved with the help of an ordered graph. A logical model of the
curriculum is developed in the form of an N-layer ordered graph in which the vertices correspond to the disciplines of the curriculum,
and the arcs specify the relations of the preceding of disciplines in semesters, the temporal preceding (following) of disciplines is set
using the discipline following matrix. As a criterion for the optimality of the curriculum, the criterion of the uniformity of the study
load and the criterion of minimum fines, which reflects the degree of compliance with the given causal relationships between the
disciplines of the plan, are considered. The UML diagram of the components of the software package for the formation of curricula is
developed, the functions of the developed software package are described. The software implementation of the developed models and
algorithms is completed. An experiment was conducted, various curriculum options were obtained and analyzed. Their optimality was
estimated based on the proposed criteria, the characteristics of the constructed curriculum options are given, recommendations are

given for choosing the final curriculum version, taking into account the established priorities
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HOBOCTMH

M]/[HIIPOCBCI[ICHI/IH Poccumn CO3JacCT CE€Thb 6a30BbBIX IIKOT Ipu MeJarornieCcKux By3ax

B pamkax paboTbl O pasBUTHUIO CHCTEMbI HOATOTOBKI
yunteneii MuHucrepcTBo npocsemenusa Poccuiickont Pe-
Iepalyi co3[acT ceTb 6a30BBIX LIKOJ IPY HMEefarOrM4ecKmx
By3ax. C Taxkoll MHMIIMATMBO} paHee BBICTYIVI MMHUCTP
npocsemensa Poccuiickoit @epgepanun Cepreit Kpasios.
Taxoxe Oy/eT IIOATOTOBIIEH HOPS/IOK, ONPee/LAIONIIT TPaBy-
a paboThI CTYAEHTOB B IIKomax. O6 9TOM pacckasas 3aMMI-
HIUCTpa npocselenusa Bukrop baciok Bo BpemsaA coBelmjanus
B peXX1Me BUJe0-KOH(ePeHII-CBsI3Y, TOCBSAIIEHHOTO UTOraM
BOJIOHTEPCKOIT pabOThI B MENAaTrOTMYeCKMX By3ax.

«OpHa 13 MHNIMATUB MUHUCTpPA IpocsemeHnsa Poccun
Ceprest KpaBijoBa — cosganme myna 6asoBBIX LIKOT IIPU
HeJarorMyeckyx By3aX. ITO LIKOMbI C BBICOKMM KauyeCTBOM
obpasoBaHus, rae pebsaTa OyayT moaydars npodeccuoHanb-
Hble HaBBIKJ ¥ YMEHVI», — COOOIIMI OH.

Taxoke BukTtop Baciok 3asBuI, 4TO MUHNMCTEPCTBO TOTO-
BUT TIOPSIIOK, KOTOPBIiT OYeT OmpeResarh MpaBmIa paboTsl
CTYHEHTOB B IIKo/MaX. B Hauasne niona IIpesunent Poccuiickoit
Depepanyy Bragumup [TyTns nopmmcan 3akoH, COITIacHO KO-
TOPOMY CTYZIeHTBI CTAPILNX KypPCOB, YCIIEITHO CAIABIINE CECCHIO,
MIMEIOT IIPaBO IpeIofaBaTh B IIKO/MAX /IO MOMTy4YeHNs AUIJIOMA.

«MBbI o4yeHb XkJieM Bac B Ikone. Hamnmim o6pasoBarernb-
HBIM OpPTaHM3aLMAM OYeHb He XBaTaeT MOJIO/IbIX YBI€4€HHBIX

[elaToroB, KOTOpble 06/1afaloT CaMbIMU COBPEMEHHBIMU
3HAHUAMU U KOMIIETEHIMAMIY, 0COOeHHO B cdepe MHPOP-
MAalJOHHBIX, LM(POBBIX TeXHOMOIMil. MBI HaJeeMcs, 4TO
C HOBOTO y4eOHOTO Tojia BBl IIONMOMHNTE HaIMM 06pas3oBa-
Te/IbHbIE OpTaHM3aLNH 1 OyfjeTe BHOCUTb CepPbe3HbIIl BKIAJ
B UX pasBUTME», — CKasan baciok.

3aMMMHUCTpa HOOMIarofapui y4acTHUKOB IIPOEKTa
«BomoHTepbI MPOCBeIeHNA» 3a VX AKTUBHYIO PO/Ib B pellle-
HUM TIpO67IeM, CBS3aHHBIX C BO3HUKIIET SIINeMUOIOTHYe-
CKOJl cuTyaumeil. B 4acTHOCTH, CTyHEHTBI MeJarorm4ecKmx
BY30B ITIOMOTAJIN YYUTENAM B OpTaHU3ALUIU JUCTAHIMIOHHOTO
00yUeHMsI IIIKO/IBHUKOB.

Ha coBemjanum BBICTYNUIN CTY[€HTbI-BOTOHTEPHI
HECKO/NbKMX BY30B, B TOM 4ucClie APMaBMPCKOTO TOCy-
JapCTBEHHOTO IeJarOTMYecKOro YHUBEPCUTETA, SApocias-
CKOTO TOCY[ZAapCTBEHHOIO IIElarOTMYeCKOr0 YHUBEPCUTETA
um. K. [I. Ymmuckoro, IlaspuHCKOro rocygapcTBeHHOTO
neflarorm4eckoro yHupepcureTa. OHM paccKasany O peasnu-
3anuy JOOPOBOMPYECKYX MHNIMATYB B CBOUX BY3aX, Cpeiu
KOTOPBIX — yIIy4lleHue LU(POBLIX HABBIKOB IIflarOroB,
IIOMOIIIb IIKOJIbHMKAM B BBIIIOTHEHM! JOMAIIHNUX 3aJaHMI,
KOHCY/IbTMPOBaHNE POAUTENEN, ICUXOIOTNYECKOE COIPO-
BOX/IEHME.

(ITo mamepuanam, npedocmasneHHvim npecc-cnyxboit Munnpoceewsenus Poccuu)
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NEAATOMTMYECKUE USMEPEHUSA W

OBPATHAA CBA3b KAK ®OPMA KOHTPOJIA
B TEXHOFEHHOIN OBPA30OBATEJIbHOIN CPEAE

. B. XapnameHko', B. B. BoHor?

" Mockoeckuii 2zocydapcmeeHHbiii ynusepcumem umenu M. B. JlomoHocoea
119991, Poccus, 2. Mockaa, JleHuHcKue 2opebl, 0. 1

2 Cubupckuii hedepansHeiii yHugepcumem
660041, Poccus, 2. KpacHospck, C80600HwbIl np-m, 0. 79

Annomayus

B craTbe paccMaTPUBAIOTC 0COOEHHOCTH OCYIIIECTBICHU ST KOHTPOJISA ¥ 00PATHOM CBA3Y B 00y U€HNY HHOCTPAHHOMY A3BIKY B YCIOBUAX
TeXHOTeHHO cpebl. O6pasoBaTeIbHBIH IPOIleCC TPAHCHOPMUPYETC IO BIUAHNEM BHEIPEHUA ¥ aKTUBHOTO IPUMEeHEHU A ITU(MPOBLIX TEX-
"osoruii. UKT-HachIIieHHAs cpe/ia T03BOJIAET PeaINn30BbIBATH HOBBIE MOJIEJIV B3BAUMOJEMCTBUA MEXKAY IIPEIofaBaTesIeM, 00yIatoIIMMUCT
u 1 pOBBIMY HHCTPYMEHTaMU, oborariaeTr GOoHJ 3aJaHUI U PACIINPAET PAJL BOSMOKHBIX (DOPM KOHTPOJIA U 00paTHO# cBaA3u. ITo MHEHMIO
aBTOPOB, AaBTOMATU3UPOBAHHBII PEKIM OI[€HIBAHIU PE3yILTATOB YCBOEHU I 3HAHNI HAXOAUT IIPUMEHEHNe KaK B YCIOBUAX BHEAYJUTOPHOM
paboThI, TaK U HEIIOCPEICTBEHHO Ha 3aHATUAX B paMKax TexHojoruu Bring Your Own Device (BYOD). ABroMaTu3upPOBAHHBIN KOHTPOJIE
CII0COOCTBYET MHTEHCUBHOCTY 00pa30BaATEIFHOTO IIPOIECCa, II03BOJISET BCEM er0 YUaCTHUKAM BhIOPATh YA00HbII PEsKUM PaboThI, 00ecIeyun-
Basdg UM MT'HOBEHHYIO OOPATHYIO CBA3b, TEM CAMBIM ITI03BOJIAA OCYIIIECTBIATH CAMOOIIeHUBAaHME U caMOpe()IEKCUIO COOCTBEHHBIX EMCTBUM.

Oco60ro BHUMaHUA IIPU 00yUYeHNN NHOCTPAHHBIM A3BIKAM 3aCJIy’KUBaeT TeXHOJIOTruA 4aT-60ToB. HaT-60Thl UMUTUDPYIOT NeHCTBUA
YeJI0BEKAa U CIIOCOOHBI BBHIOJIHATE CTAHAAPTHEIE IIOBTOPAIOINECS 3aJaHnuA. BO3MOKHOCTE MHTErPAIIUY B COLMIaIbHEIE CETH I MOOUJIbHBIE
TEeXHOJIOTUU, & TAaK’Ke IIINPOKUH JUana30H UCIIOJIb30BAHUA O0BACHAIOT BCe OOJIBIITYIO IOMYIAPHOCTEH OOTOB.

B TexHOTreHHOM 00pa3oBaTeIbHOM Cpe/ie TEXHOJJIOTUU MOT'YT ObIThH OCHOBOM B3aMMO/IeHCTBUA, BBAUMHOI'O PeJaKTUPOBAHUS U OL[€HU-
BaHUSA CTYAEHTOB IIPX OPTaHU3AI[XA COBMECTHLIX IIPOEKTOB. B TaHHOM ciiyuae 00ydaroIrecs IoayIaloT O0PaTHYIO CBSA3b He TOJIBKO OT
mpenonaBaTessi, HO U OT APYTUX CTYAEHTOB, IOBLINIAA MOTUBAIINIO K CAMOCTOATEIbHOMY 00yueHuio. Takum o6pasoM, aBTOMATH3UPO-
BaHHAA IPOBEPKA, CAMOOIIEHUBAaHYE U B3aNMOOIIEHUBAHNE ITO3BOJISAIOT HE TOJBKO BBISIBUTH IIPOOJIEMHBIE 00/IaCTH ¥ KayKAO0TO CTY/IeHTa,
HO U CO3JaTh NHAUBUAYAIBLHYIO TDAEKTOPUIO OOYUEHU S, YTO IOBLIMIAET 3(PHEKTUBHOCTH O0YUEeHUA NHOCTPAHHOMY A3BIKY.

Knrouesvle cno6a: KOHTPOIb, aBTOMATU3NPOBAHHBIN KOHTPOJIb, 00paTHAS CBA3b, BBAMMHOE OLleHUBAHNE, CAMOOIIeHIBAHE, MHO-

CTpaHHBIﬁ fA3BbIK, TEXHOT'€HHAasd cpena.
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1. TexHoreHHan o6pa3oBaTenbHas cpega:
OCHOBHbIe NOHATUNA

CoBpeMeHHbIH aTall pa3BUTHUA O0II[eCTBAa XapaKTePu-
3yeTcsl 3HaUNTeIbHBIMI M3MEHEeHUIMU BO Bcex cdepax
YeJI0OBEUEeCKO! »KU3HU, 00YCJIOBJIEHHLIMY BHEIPEHUEM
" aKTUBHBIM IIPUMEHEHUEM TEeXHOJIOTHI. MOKHO roBO-
PUTH O TEKYIIeM O0IIecTBe KaK O MeXHOZeHHOM U TIPU
paccMOTpeHnU O0IIeCTBEHHOT'O YCTPOCTBA NCTIOIb30BaTh
coueTaHue TeXHOJOTUUECKOT0 ¥ HAYYHOT'O II0IX0/I0B.

B ocHOBe mOHATUA «MEXHOZEHHOCMbY — TEeXHUKA
U TeXHOJIOTUU, OKa3bIBAIOIIINEe BO3/eCTBUE HA COIHU-
yM, 6uochepy 1 yeJoBeKa. ITO MOHATHUE ITOABUJIOCH HE
CerofHsi, OHO MCIIOJb3yeTCs Ha IMPOTAKEHUU yiKe J0-
CTaTOUYHO JOJITOTO BpEeMeH!: MepBOHAYAJIbHO — Kak 0a-
30BO€E TTOHATHE B UCTOPUU TEXHUKU, UCIIOJIb3yeMOoe I
npodecCuoOHATBLHBIX I1eJIeii, a B HacTosIlee BpeMs — KaK
TePMUH, XapaKTepuayIoIuil BHeAPEeHNE TeXHOJOTUH
B IIOBCEHEBHOCTD, B TOM YKCJI€ B IIPOIlECC OOYUeHU .
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ITockonbKy 00pa3oBaHUE CETONHA — BTO OJUH U3
0a30BBIX ACIIEKTOB KU3HU YeJOBEKAa, BOSHUKAIOT JUC-
IUILIVNHBI, ODUEHTUPOBAHHbIE HA U3YUYEHUE CAMOTO IIPO-
mecca o0y4eHUs U ero IpeodpasoBaHUA B TEXHOTEHHOMN
cpere (Science, Technology and Society (STS), Learning
Studies). TexHrKa B TAKUX IUCIIUILINHAX PacCMaTPUBa-
eTCs He TOJILKO B KauecTBe 000PYIOBAHUA U MHCTPYMEH-
Ta 00y4YeHUA, HO U KaK CPEICTBO AJA JOCTUKEHUS Hal-
6ouibIteit 9(hPeKTUBHOCTY NPU HANMEHBIIINX 3aTpaTax.

NzyuyeHre TEXHOTEHHOTO OOII[eCTBA aKTYaJbHO
B CBSI3U C OPUEHTHUPOBAHHOCTHIO OOII[eCTBA HE TOJBKO Ha
KubepHeTHYecKre (paKToOpPhI, HO 1 Ha TAKO (PaKTOP, KaK
HamboJee BBICOKUH YPOBEHD TPOAYKTUBHOCTH, B YACTHO-
CTU IPOAYKTUBHOCTH B IIPOIlecce O0yUeH! s, TOCKOJIbKY
OBICTPBIN POCT HEOOXOAUMBIX KOMIIETEHIUI IT03BOJISET
CTyZeHTaM CTAHOBUTHCA HamboJiee BOCTPEOOBAHHBIMU
KaJpaMu Ha PBIHKE TPYAA 1 IOBLIIIATh 9 (HeKTUBHOCTH
He TOJIBKO B PaMKaX JIMYHOCTHOT'O POCTa, HO U JIJIA Op-
TaHU3aI[UU B IIEJIOM.



MNEJATOTMYECKUE N3MEPEHWA U TECTDI

Hapsany ¢ xapaKTepHBIMH [JIS TeXHOT€HHOTO 00111e-
cTBa M3MEHEHUSAMHU CaMOT0 Iporliecca o6pasoBaHusd,
TpaHCcHOPMUDPYEMOTO 3a CUET HOBBIX TEXHUUYECKUX
CpeJcTB, HAa (hU3UOJIOTUYECKOM YPOBHE MEHSIOTCS THUII
MBIIIJIeHUS COBPEMEHHOT0 cTyeHTa [1] u ero moBeneH-
yecKkue TpeHHI [2]. PasBuTue nHTEPHET-TEXHOJIOTU
¥ BKJIIOUEHUE B IIPOIlecC 00yUeH U COI[UAIbHBIX CeTe,
SJIEKTPOHHOTO TOPT(OJIMO0, MACCOBBIX OHJIANH-KYPCOB,
MHTEePaKTUBHBIX 3aaHUM, 9] IeKTPOHHOTr0 (hopMaTa xpa-
HEeHUS U peajusaluy MaTepuaga u T. . 00yCIOBJIEHBI
HOBBIMH 0COOeHHOCTAMY 00yueHUA. Bo-11epBbIX, MeHA-
eTcd BeAyIuii cy6beKT 00pasoBaTeIbHOTO IIPOIlecca —
BMECTO O0yUYaIOIIero UM CTAaHOBUTCA OOydYaromuiics.
Bo-BTOpDHBIX, OT mOTpPEOIeHU 3HaAHUH (IOYEePHIHYTHIX U3
KHUT, IOJIYUEHHBIX OT IIPeIojaBaTesis) PoKyc cMeIliaeT-
cd Ha yIpaBJeHUE BHAHUAMU — IIOUCK, PeTaKTUPOBaHUE
u cos3nanme KoHTeHTA [3]. B-TpeThux, IPOUCXOAAT U3-
MeHeHUSA B JIOTUCTUKE 00pa3oBaTeJILHOTO nporecca [4].

Peanmsyercsa BO3MOXXHOCTH CO3NaHUSA OCHOBAHHOU
Ha unee KoHCcTpyKTuBusma monenu MKT-uacoeIen o
o0pasoBaTeabHOIT Cpelbl — KaK Ha PEIelITUBHOM, TaK
¥ Ha IPOAYKTUBHOM YPOBHAX [5].

B o6pasoBaTenbHOU cpele MpeIOPUHUMAIOTCS
Iary JJis pa3sBUTUS 1 oborarmeHus: (QOHIOB OIeHOUHBIX
CPeJCTB 3a CYET UCIOJb30BAHUSA HOBBIX (DOPM KOHTPOJISA
U aKaJeMuuYecKol oOpaTHOU cBaA3u. B coBpeMeHHOM
TeXHOTEeHHOM OOII[ecTBe B KAUeCTBEe IMIPUOPUTETHBIX
00'beKTOB KOHTPOJIA IPpU 00yueHUU 0oJIbIllee 3HAUEHUIEe
TpuoOpeTarOT He 3HAHUSA, YMEHUA U HABBIKU CTY/IEHTA,
a IPOIYKTUBHBIE BO3MOXXHOCTY CO3/JaHHOU yueOHOMU cpe-
JIbI, CIOCOOCTBYIOIME CAMOOOPa30BAHMIO INYHOCTH [6].

TexHOreHHOCTH 00Pa30BaATEIbLHON CPEAbl IIPUBOIUT
K M3MeHEeHUI0 (popM IIpenofaBaHu A YIeOHBIX JUCITUILINH
(BKJIIOYAsI MHOCTPAHHBIN A3bIK), K U3MEHEHUIO B y4eOHOM
IIPOIIECCE POJIV IIPEIofaBaTeNd, a TAKKe K [OBBIIIIEHUIO
aBTOHOMHOCTH CTYAeHTA 1 JUBEePCUDUKAIIUYU KOHTEHTA
00yueHUs ¢ IpuMeHeHneM I POBLIX pecypcos [7].

2. LUndpoBbie NHCTPYMEHTbI

ANA ocylecTBNAeHNA o6paTHOI CBA3N
KaK ¢popMbl KOHTpOnA

npv 06y4yeHn NTHOCTPAHHOMY A3bIKY

AHanus TeHAeHIINH HIOATOTOBKY CIIEIINAINCTOB He-
JIMHTBUCTUYECKOTO IIPODUIA BHIABUJI Pa3sHOOOpasue
peanmu3yeMsbIX (pOPM KOHTPOJA M aKaJeMHUUIECKOH 00-
PaTHOI CBA3M NPU O0yYEeHUU MHOCTPAHHOMY SA3BIKY
B TEXHOTE€HHOI 00pa30BaTeJBHOI cpeae, a MMEHHO:

® a8MOMAMUIUPOBAHHBLI KOHMPOJLb;

® camooyerHusanue/camopedierKcus;

® 83aUMOOUEHUBAHUE.

JIr06as m3 mepeuyncaeHHBIX (DOPM HAPALY C TPASAUITM-
OHHBIM KOHTPOJIEM JAeT BO3MOYKHOCTH 00yYa0IeMycsa
BBICTPamMBaTh 00pPa30BATEIbHYIO TDAEKTOPHUIO U KOPPEK-
TUPOBATh COOCTBEHHBIE YUeOHBIE JeMICTBUSA B 3aBUCUMO-
CTU OT TOTO, HOCUT OOpaTHAas CBA3b MOBUTUBHBIA UJIU
HeraTUBHBIA XapaKTep.

Pacmiupenne npuMeHseMbIX (OPM KOHTPOJIA CTATIO
BO3MOKHBIM 32 CUET PACIITUPEHUA MOJeJIell BBaMO e -
CTBUA MEXXJY YUaCTHUKaMU 00pPas3s0oBATEJBbHOTO IIPO-
necca. Tak, 1. H. Posuna [8] TOBOPUT O KOMIIBIOTEPHO-

OITOCPEIOBAHHOM B3aUMO/I€ICTBUU, COTJIACHO KOTOPOMY
00II[eHMe BLICTPANBAETCS HA YPOBHAX «UEJIOBEK — KOM-
ObIOTEP» U «UeJIOBEK — KOMIILIOTED — UeJIOBEeK » . B Ha-
cTosAIee BpeMsA TaKas MHTEePAKIuA B Iu(pPoBO# cpeme
MOIIOJHAETCA B3aUMOJEUCTBUAMU «UeJIOBEeK — mud-
POBBIE€ TEXHOJIOTUU» U «UYEJOBEK/JII0au — IU(POBbIE
TEeXHOJIOTUU — YeJIoBeK /mionu» . [lonarue «mudposwie
TEeXHOJOTUU » BKJIIOUAET B ce0sI KOMIIbIOTEPHBIE, CMapT,
MOOUJIbHBIE 1 00JIaUHbIE€ TEXHOJIOTUHU.

Paccmorpum, kakum o6pazoMm mudpPoOBbIe MHCTPY-
MEHTBHI T03BOJISIOT OCYIIECTBIATH OOPATHYIO CBA3H KaK
dopMy KOHTPOJISI IPU O0YUEHN U NHOCTPAHHOMY SI3BIKY.

2.1. ABTOMaTN3MPOBaHHbIN KOHTPOJb

ABTOMaTH3UPOBAHHBIN KOHTPOJIb OTHOCUTCSA K HU3-
KOKOHTEKCTYaJIbHOU MO/IEJIV B3aMOeCTBU S Ha YPDOBHE
«4esioBeK — Iu(POBbIE TEXHOJOTUU» U IPEACTABIIET
co00i1 aBTOMaTHU3UPOBAHHBIN OTKJINK B pAMKaX 3apaHee
3a/IaHHbIX OITePAIlNii KAK OTBETHYIO PEAKITNIO CKYCCTBEH-
HOT'0 pasyMa Ha JleficTBUsA uejioBeka [8]. Ito, Hampumep,
aBTOMAaTU3MPOBAHHAS ITPOBEPKA TECTOBBIX 3aaHUIL C 3a-
KPBITBIM OTBETOM, T. €. KOT/Ia [IPOrPaMMa COIIOCTABJISIET
OTBeT, MOJIYUeHHBII OT UeJI0BeKa Ha CBOI 3ampoc, ¢ pas-
HOOOpasueM OTBETOB, 3aJI03KEHHBIX B Hee COCTaBUTEIEM-
paspaborTuukom. ITogo6HbBIE AEeHICTBUSA COOTBETCTBYIOT
OMXEeBUOPUCTCKOMY ITOAXO0AY [9] 1 XOpOITIo TOAXOAAT A
0TPabOTKY HAaBBIKOB, HAIPUMED IPAMMATUYECKUX, JIEK-
CUYECKUX M (DOHETUUECKUX, B PAMKAX MHOTOKPATHOTO
OBTOPEHUA AeiicTBuil 1o Tuny drill-exercise.

IIpuMmepaMu OHJIAH-PECYPCOB, HA OCHOBE KOTOPBIX
MIPOBOAMUTCS KOHTPOJIb B paMKaX 3JIEKTPOHHOTO 00y-
YeHUSA MHOCTPAHHOMY A3BIKY, ciykaT Vocabgrabber
(http://www.visualthesaurus.com/vocabgrabber)
u Concordancers (http://www.just-the-word.com).
C momoreio Vocabgrabber MoXHO aKTyaIn3upoBaTh pa-
60Ty ¢ aKTUBHBIM BOKAOYJIAPOM 00yUaOIIUXCs, IIpopa-
60TaTh OTJeJIbHBIE CJI0BA 1 NX KOHTEKCTyaJbHOE 3HAUe-
HUe ITpu paboTe ¢ TeKCTaMU TPO(eCcCuOHATbHOM HaIPaB-
JIeHHOCTH. Pecypc 1103BoJIgeT OPraHn30BaTh aKTUBHYIO
pPadoTy ¢ I'pyIIIIoi CJa0B, 00PaA3YIONINX CUHOHIMUYHBIE
PAIBI, CIOBOCOUETAHUSA U UAUOMBI, UTO CIIOCOOCTBYET
3P PeKTUBHOMY O0YUYEHHNIO0 OCHOBHBIM BUAAM PeUYeBOit
IeATeJIbHOCTA W UX KOHTPOJIIO IIPU OPTaHU3aI[UuU KOJI-
JIEKTUBHON U MHAUBUAYAJIBHON qesdaTelbHOCTH. Pecypc
Concordancers npefgycMaTpuBaeT akKTUBHOE COUETAHME
MPOBEPKU IPAaBUIBHOCTH ITOPAIKA CJIOB, COUETAEMOCTH
CJIOB, a TaKJKe MOHMMAHUS PA3HUIILI B 3HAUEHUAX WCCJIIe-
IyeMBIX CJIOB. [Ipu HAIUYIMY OIIpeie IEHHOTO KOJIMYeCTBa
KOHTEKCTOB 00eCIIeunBAETCS MraPAHTH A TOT'0, UTO CTYJEHT
cmoxkeT choOpMUPOBATE IEPBUYHOE IPEICTABICHUE O HO-
BOM CJIOBE ITyTeM KOJMYECTBEHHOTO M KAaYeCTBEHHOTO
aHaJM3a, UYTO CO3JAeT YCIOBUA IJisi CUHTE3WPOBAHUSA
3HAHUI, a He UX IIaCCUBHOTO YCBOEHUS.

ITudpoBbie TeXHOJIOTUHU, MOAXOAAIINE OJI aBTO-
MaTU3UPOBAHHOTO KOHTPOJISA, 9TO B TOM UHCJIE U MO-
OMJIbHBIE TeXHOJOTUU. [JOMIMO TOTO UTO OHU WCIIOJIb-
3YIOTCS IIPU CMEIIIaHHOM U JUCTAHITMOHHOM O0yUeHUH,
IpoBepKa, OPpraHn30BaHHAasA C MOMOIIHI0 MOOMJIBbHBIX
YCTPOMCTB, MOKEeT HAlTH NIPUMEHeHNe U B TPaguIli-
OoHHOM OOyueHHU B pamMkax TexHojoruu BYOD (Bring
Your Own Device), mo3BoJisia KaiKI0oMy 00yUaoIeMycs
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OPOXOAUTH KOHTPOJh YCBOEHHOTO MaTepuajaa B CBOEM
cooctBenrnoM peskume [10]. CamocToAaTeIbHOE OIpe-
JleJIeHVe CBOUX CUJBHBIX U CJIa0BIX IO3UIWI CHITPAEeT
BasKHYIO POJIb IJIA JaILHEHIIero o0yuYeHns 1 caMoooyue-
HUS CTYAeHTOB. Ped)ieKcus MO3BOJIUT UM O PATHCA HA
CUJbHBIE CTOPOHBI, & TAKYKE COBEPIIIEHCTBOBATH CJIabble
CTOPOHEI B AajbHelmel padore [11].

B oceHee BpeMs Bce GOJIBINTYI0 TOTYJIAPHOCTE II0-
JIYYaIoT 4aT-00ThI, NI 60TUYATHI, KOTOPHIE IIPECTaBJIS-
0T cO00 BUPTYAJIbHOT'O IOMOII[HUKA, UMATUPYIOIETO
nericTBuA desoBeKa. Cpeny OCHOBHBIX IPEUMYIIECTB
9aT-00TOB — ONTUMMBAIMA BHIIIOJTHEHNUA CTAHAAPTHBIX
TOBTOPAIIIUXCS 3a/1a4, OCYIIIeCTBIEHNE KPYTJIOCYTOU-
HOM 00paTHOM CBA3HU 1 NCKJIIOUEHIIE YeJI0BeUeCKOoro (ak-
Topa[12]. Oco6eHHOCTHIO YAT-60TOB ABJIAETCA BO3MOIK-
HOCTb UX WHTETPUPOBAHUSA B COIMAJIbHBIE CETU U MO-
OuJIbHBIE TexHoJoruu, Hanpumep Facebook, Telegram
u 1p. Cdepa ucrnoab30BaHus 60TOB OUEHb IITUPOKA. ITO
¥ JUYHBIE TOTPEOHOCTU MOJIb30BaTe A (Y3HATh IIOTOY,
HaWTH OMJIeT, IOCIyIIaTh AaHeKIOThI 1 T. 1I.), 1 Ou3Hec-
mesau (cobparb MHAPOPMAIUIO OT IIOTPeduTe Ieli, MPo-
BECTH OIIPOC MHEHUS KJINEHTOB, 0DOPMUTH ITPETEH3UIO0
U Ip.), 1 faKe MOJUTHUUYEeCKue 1esiu (IpoBeieHIe oIpoca
OOII[eCTBEHHOTO MHEHUS, BHEAPEHUEe OMpee e HHBIX
uael, MINIUOHAaMX U IP.).

B pamkax oTeuecTBEeHHOro 0O0pasoBaHUsS UaT-00THI
HUCTIOJIb3YIOTCS JJIA CIAEeAYIOUIUX Iiesieti:

e ONTHMMUBAIUA AAMUHUCTPUPOBAHUSA IIPOIlecca:
HaIpUMep, OCYIIECTBJIEHVE KPYTJIOCYTOYHOM IO~
IEePyKKU IIPU OTBETAaX Ha CTaHJapPTHbBIE BOIIPOCHI
[13] u samrpock! 06yuaroIuxcs 06 yeTpoiicTBe 00y-
yeHUA B yHUBepcurere [14], pacchlika pasjamu-
HOT'0 pOJla HAaIlOMUHAHUI, yue6HOT0 MaTepuaa,
IpOBeIeHUE OIIPOCOB;

e co3maHue oOpas3oBaTeJbHON pPeueBOil cpeabl
[15]: HanmpuMmep, Ay OTPAOGOTKU JEKCUUECKUX
HaBBIKOB [16], rpammMaTryecKuX HaBBIKOB [17],
dopmupoBaHUsa ymenuii ropopenus [18], coBep-
IIIeHCTBOBAHUA (DOHETUYECKUX HABBIKOB, YMEHU I
UTEeHUSA U ayJUPOBaAHUS.

3aciy:KuBaeT BHUMaHUs padpaboraHubiii B Poccuu
gar-60T «Baca», KOTOPHIN ITOMOTaeT PYCCKOA3BIUHBIM
MOJIb30BATENAIM M3YUYaTh aHTJIUHACKUN A3BIK. «Bacs»
COIEePIKUT OO0JIBIIOE KOJIUUECTBO YIPAKHEHUN NJIA
OTPabOTKM SA3BIKOBBIX HABBIKOB M PEUEBBLIX YMEHWUIH,
npeayragbiBaeT OTBETHI OJIB30BATESA U COIPOBOKIAET
o0yuenne 3a6aBHBLIMU U MIOYUYUTEIBHBIMU UCTOPUSAMU,
YTO IIOBBIIIIAET MHTEPEC 00y UAOIINXCA U TOAJEePKUBAET
MOTHMBAIUIO K IIPOJOJIXKEHUI0 o0yueHuda. HemocraTrkom
IaHHOT'0 60Ta ABJIAETCA HAJIUYUE IIATHI (XOTA U HE OUeHb
BBICOKOI1) ITOCJIe HECKOJIbKHUX 0EeCIIATHBIX YPOKOB.

2.2. CamooueHnBaHNe 1 B3aiMOOLeHNBaHNe

Cpenm hopM KOHTPOJIA ¥ 00PATHOM CBA3U, KOTOPHIE
HaIJIU IIUPOKOE IIPUMeHeHue IPU O0yYeHUU MHO-
CTPAHHOMY fA3BIKY B TeXHOTE€HHOM o0pasoBaTeJbHOM
cpene, ciaeAyeT OTMETUTH B3AUMHOE PeJaKTUPOBAHUE
(peer review), B3BauMHOe olleHuBaHMe (peer assessment)
u camoolieHuBaHue (self-assessment).

OreuecTBeHHBIE U 3aPy0EKHBbIE ABTOPHI MOIUEPKU-
BaIOT AOCTYHHOCTH ITU(MPPOBBHIX (POPM OOpaTHOIU CBA3U

uepes BUKu-caiiTei [19, 20], 61oru [21], e-portfolio[22],
LMS-cucremst [23, 24].

MeToabl B3aMMOOIIEHUBAHUSA U CAMOOI€eHUBAHUS
(dopyMBbl, yaThI 1 AP.) 00ECIeUNBAIOT MHTEPAKTUBHOCTD
B3aMMOJeCTBUS TpelnogaBaTesisi U 00ydyaroIerocs
1 00paTHYIO CBA3b B 00YUEHUH Ha PA3JIUYHBIX YPOBHAX
B3auMojeiictBuA. O6paTHasa CBA3L MOMKET CJIYKUTH
JOTOJIHUTEJIbHBIM CTUMYJIOM K OIITUMUBAI[AN CAMOCTO-
ATEeJIBLHOM paboThl cTymeHToB. O0yUaromuiica JOIKeH
MOHUMATh, UTO BCE, UTO OH JIEJIAeT, OH JeJaeT AJIs ceds,
IJIS TIOJIYYeHUsI 3HAHUM, HO IIPenojaBaTe/lb CIAeIUT 3a
ero paboToil, U ecyi BAPYT YTO-TO CHAEJAHO HE TaK, TO
memaror CMOYKET ero HallPpaBUTh ¥ IIOMOYb Pa30o0paTh-
ca. ObparHasa CBA3b MOKET ObITh UHAUBUAYAJIHLHON —
B BHUJIe IUYHOT'O COODINEHUS B CUCTEeMe — WJIU My0Iud-
HOII — B BUle KOMMeHTapud B yaTe uiu popyme. Takoi
KOHTPOJIb COOTBETCTBYET JINUYHOCTHO-OPUEHTUPOBAHHOMN
napagurMe o0yuYeHUs U IPUMeHAeTCA B paMKaX olle-
HUBAHUA INCbMEHHO-PEUYEBBhIX NHOSABBIUYHBIX YMEHUH.

IIpu caMOOIleHNBAHUY 1 BBAMOOIIEHUBAHUU UYKUX
padoT CTYAEHTBI IPOABIAIOT OOJILIITYIO OTBETCTBEHHOCTD
¥ 3a COOCTBEHHBII CO3JaBaeMbIil IPOAYKT, U 3a IIPOBe-
JIleHUe MIPOIeYPhl OIlEeHNBAHUS. Y BEJIMUNBAETCS I[eH-
HOCTH COOCTBEHHOU paboThl, MOCKOJBKY B 9TOM CJydae
obyJamluecs IOJyJaloT PeaJbHOTO YUTATEJNA B JIUILE
OTHOTPYIIIHNKA,/0B, KOMIETEHTHOT'O/HBIX B 00JiacTH
npodeccuoHaIbHON HAaIPABJIEHHOCTH HEJIUHTBUCTUYE-
cxoro npoduisa. IIpoiiecc oleHUBAaHUS YYIKOIT PabOThHI
TI03BOJISET II0-HOBOMY B3TJIAHYTH Ha COOCTBEHHBIN TEKCT
U cZleJiaTh BHIBOBI O BO3MOYKHBIX CIIOCO0aX YIyUIIIeHUA
cBOeil paboThI.

IIpu opranmsanuu paGoThl B BUPTYaJbHOI o0pa-
30BaTeJILHOU cpefie 0c000e BHUMAaHUEe YIeJIAETCS POJIH
mpemnogaBaTelis, KOTOPbBIH TOJKEeH O0YUYUTh CTYIeHTOB
IpaBUJIBHO AaBaTh 00PATHYIO CBS3h APYyrUM. B pamMkax
TAKOT0 KOHTPOJSA AeNCTBUS CTYJEHTOB OCYII[ECTBJIIA-
IOTCA He «[IJs TaJOUKU», a UMEIOT IIOJIOMKUTEeIbHOe
BO3elicTBUE KaK [JIs OIleHUBAIOIero (03HaKOMJIeHUe
C IpUMepaMu APYTUX paboT, IPYTUM CTHUIEM U3JT0MKEeHU
MaTepuaja, moA00poM apryMeHTAaIlMH 110 TeMe 1 T. I.),
Tak W IJIS OIleHWBaeMoro (B3TJIA CO CTOPOHBI Ha ybe-
OUTEJbHOCTDh apryMeHTAaI[u, Ha YPOBEHDb S3BIKOBBIX
HaBBIKOB U PeUYeBBIX YMEHUM U T. 1.).

O6paTHas cBA3b, 00JIaAat0Iasa TAKUMU XapaKTepu-
CTUKaMU, KaK KOHKPETUKA, I€PCOHATN3UPOBAHHOCTD,
AMOIMOHAJNIbHAA c0AJIaHCUPOBAHHOCTb, KOHCTPYKTUB-
HBIH XapakTep [25], MOTUBUDPYET CTYIeHTAa K AaBTOHOMUU
U CAaMOCTOSATEJbHOM paboTe, a TaKKe CII0COOCTBYET BbI-
paboTKe ero MHANBUAYAJIbHONM TPAEKTOPUU O0YUeH .

3. BbiBOADI

TexHOreHHOCTEL 00Pa30BaTEeJILHOM Cpeabl IPUBHECIA
pAI U3MEHeHUI He TOJBKO B IMPOIlecC O0YUeHUs UHO-
CTPAaHHOMY A3BIKY, HO U B (DOPMAT KOHTPOJISI TOJIyUeH-
HBIX PE3YJIbTATOB W OCYIIECTBJICHUSA aKaJeMUUeCcKOoi
o0paTHOM CBSA3U.

Pasniuunble mHCTPYMEHTHI 00yUeHU 1 pas3Hbie )op-
MBI SaHaHHﬁ, peanqn3oBaHHBbIE HaA OCHOBE TeXHOJIOI‘HfI,
CTAaHOBSTCS I[EHTPOM BHUMAHUSA, IOCKOJbKY MMEHHO
OHU OPUEHTUPOBAHBI Ha 3(hheKTUBHOE 00yUeHe COBPe-
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MEHHOTO CTYIeHTa. DJIEKTPOHHBIE KYPChI, 9JIeKTPOHHbBIE
JKYPHAJIBI U MHTEPAKTUBHBIE OHJIANHH-3aJaHUS AEJIaI0T
mpoiiecc o0yueHus 0ojiee SJOCTYIIHBIM, 8 KOHTPOJIbL —
JUYHOCTHO-OPUEHTUPOBAHHBIM, TaK KaK IPU 9TOM YU~
THIBAIOTCS B TOM UHCJIE U TICUXO0JIOTUUECKe 0COOEHHOCTH
CTYIEeHTa, YTO cO3JaeT HeoOXoauMble U KOMMOPTHBIE
YCJIOBUSA IJIsI €T0 caMOpeaJIn3arnuu.
ABTOMaTH3UPOBAHHBIN KOHTPOJb, BBANMOOIIEHH-
BaHUeE U CAMOOIIeHBAHME IT03BOJISIIOT CIIPOEKTUPOBATH
MOJIeJIb MIeIarornYecKoro B3auMOAeNCTBUS B BULE KOO-
IepaTUBHOI IesITeJIbHOCTH CYObeKTOB yueOHOro ITpoIiec-
ca (B3auMOOIleHUBaHe 1 B3aUMHOe pelaKTUPOBaHue),
OpPraHM30BaHHOI KaK IIPOAYKTUBHOE COTPYAHUUYECTBO
nperogaBaTesisi CO CTYJI€HUYECKON TPYIIION U KaKIbIM
CTYAEHTOM B OTIAEJILHOCTH, a TAK)Ke CTYAeHTOB I'PDYIIIIbI
Mexxay coboii. CoBMecTHAA 4eATeIbHOCTD BOBJICUEHHBIX
B Hee Cy0O'b€KTOB HallpaBJieHa Ha co3JaHue cpebl, obe-
CIIeUnBAIOIIell IMYHOCTHOE, COI[MAIbHOE U IIpodeccro-
HaJbHOE PA3BUTHE BCEX YUACTHUKOB IIPOIlecca.
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Abstract

The article is devoted to control and feedback in foreign language teaching in a technogenic environment. The educational process
is transformed in terms of the implementation and active use of digital technologies. ICT-rich environment provides new models of
interaction between the teacher, students and digital tools. It also enriches the diversity of tasks and expands the range of possible
forms of control and feedback. According to the authors, automated evaluation takes place both in out-of-classroom activities and
directly in the classroom using Bring Your Own Device technology (BYOD). Automated control contributes to the intensity of the
educational process. It provides all the participants with an opportunity to choose a convenient mode of work and get instant feedback,
thereby allowing self-assessment and self-reflection of their own actions.

When teaching foreign languages, special attention should be paid to chatbot technology. Chatbots imitate human actions and are
able to perform standard repetitive tasks. The growing popularity of bots is explained by a wide range of usage spheres and the ability
to integrate chatbots into social networks and mobile technologies.

In the technogenic educational environment, ICT can be the basis for interaction, co-editing and peer assessment in collaborative
projects. In this case, students receive feedback not only from the teacher, but also from other students, which increases the motiva-
tion for independent learning. Thus, automated control, self-assessment and peer assessment can both identify problem areas for each
student and design an individual learning path, which increases the effectiveness of learning a foreign language.

Keywords: control, automated control, feedback, peer assessment, peer evaluation, self-assessment, foreign language, technogenic
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1. AKTyanbHOCTb Npo6nembl

CO3[aHNA MeXaHN3MOB TeCTUPOBaHUA

ANnA 6onee TOYHOW OLIEHKN 3HAHWNIA CTYAEHTOB
No pasfINYHbIM AUCLNIIVIHAM

B macTosdAIlee BpemMsa CUCTEMbI JUCTAHITMOHHOTO
obyuenus (arnen. learning management system, LMS —
crucTeMa yIpaBJIeHUsa O0yUeHreM ) IITUPOKO BHEIPAIOTCS
B 00pas3oBaTeJIbHBIN IIPOIlECC MPAKTUUYECKH BO BCEX
BBICIINX YUeOHBIX 3aBemenusax. Ogua n3 Haubosee pac-
OmpocTpaHeHHBIX TaKux cuctreM — Moodle, koTopas
TO3BOJIAET IIPEIoJaBaTeJIAM JO3UPOBAHHO 110 BpeMeHH’
IPeAOCTaBIATE CTYAeHTaM YUeOHbIH MaTepuaJsI U IIPOBO-
IUTH yoaJIeHHOe TeCTUPOBaHMe 3HAHUI 00yJaIoIuxCcs.
K GosbIioMy coskajieHnIo, IPU 9TOM MaJio KTO 13 Ieja-
TOTOB 3ayMbIBae€TCA O TOM, KaK I'DAMOTHO COCTaBUThH
nepeuyeHb KOHTPOJBHBIX BOIIPOCOB, UTOOBI AEHCTBU-
Te€JbHO O0'b€KTUBHO IIPOBEPUTH YPOBEHB IMOATOTOBKU
crymeuToB. CrnenuduKa cCOBpeMeHHOT0 00pasoBaHUsa
COCTOHUT B TOM, UTO JIYUIIIUM APYTOM CTYIEHTA ABJISAETCA
cMapTdOH, KOTOPHIA BCeria TOTOB IPUUTH HA TTOMOIITH

W KOTOPBIH NMpaKTUYEeCKM HUKOTAa He moaBoauTt. Ilo-
STOMY IPU KaXKJIOM AUCTAHIIMOHHOM IMIPOXOKIEHUUN
TECTOB, Ja’ke C KEeCTKUM OT'DAaHWYEHHEM II0 BPEMEHH,
Ha JIt00011 TPSAMOM BOIPOC, OTBET HA KOTOPBIA MOYKHO
HAWTU B MHTEPHETE UJIU 110 IIOMCKY B 3JIEKTPOHHOI BEP-
CUM JIEKIIUY, CTYIeHT JACT IPaBUJIbHBINA OTBET U B UTOTE
HOJYYHUT XOPOIIYIO OlleHKY. Curyamnus yanobHas Kak
LIS IIPEToiaBaTesis, Tak U IJId CTyAeHTa. Byaer jiu npu
3TOM CTYIEHT AeCTBUTEIbHO 001a1aTh HEOOXOAUMBIMU
3HAHUAMU 110 JaHHOMY npeamety? Bpsan iu.

Koueuno, B HEKOTOPBIX YU€OHBIX 3aBEIeHUAX CO30a-
IOT aBTOHOMHBIE CepBePhI TECTUPOBAHUS, UCTIOJIB3YIOT
cIienmajgbHOE IIPOrPaMMHOe 00ecIeueHre MJIY 3aCTaBIIA-
IOT CTYI€HTOB IPOXOIUTH UCTIBITAHUS B OTAEJIbHBIX ay-
JUTOPUSX IO BHEIITHUM KOHTPOJIEM, HO B GOJIBIITUHCTBE
ciyuaeB paboTa CTYJeHTOB IPOXOAUT B JOMAIITHUX YCJIO-
BUSIX CO CBOUX II€PCOHATBHBIX 9JIEKTPOHHBIX YCTPOMUCTB.

A, Kak IOKas3bIBaeT MPAKTUKA, MHOTHE MOJIOABIE
JIIOY HACTOJIBKO OTBBIKJIU YMAaTh, YTO J1000# BOIIpoC,
TPeOYIOIIMil IOTUYECKOTO MBIIILIEHN S, BOIIPOC, HA KOTO-
pBIi HET IPAMOro OTBETa, CPAa3y BBOAUT UCIIBITYEMOTO
B crymnop. IlosTomy, nas TOro 4ToOBI 3aCTaBUTH OIIpa-
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IIIMBaeMOIro 1yMaTh, JIOTUUYECKHX MBICJIUTH U BCIIOMIHATDH
OPONIEeHHBIN JIEKIITMOHHBINA MaTepUaJl, IIeJaror J0JKeH
TaK (popMyJIMPOBATH 3aaBaeMbIe BOITPOCHI I IPUMEHSTH
TaKMUe MeXaHU3MbI TECTUPOBAHUA, KOTOPhIE He II03BOJIAT
CTYAEHTY HaJeAThCA TOJBKO Ha IIOCTOPOHHIOIO ITOMOIITH
[1-4].

2. Pe3ynbraTtbl SKCNeprnMeHTa
Mo COCTaBJ/IEHNIO ONPOCHNKOB
ANA TeCTUPOBaHNA CTY|EHTOB

st Toro 4ToOBI MIPOBEPUTH KAUECTBO OTBETOB CTY-
IIEHTOB B 3aBUCUMOCTHU OT (DOPMYJIUPOBKU U THUIIA 3a-
IlaBaeMoro BOIIPOCa HaMU OBLI ITPOBEIeH S9KCIIEPUMEHT,
YYaCcTHUKaMU KOTOPOTO CTAJIN CTYAEeHThI TPETHEro Kypca
sKoHOMUYecKoro daryabrera CankT-IleTepOGyprckoro
TOCYZAapCTBEHHOTO YHUBEPCUTETA ad9POKOCMUUIECKOTO
mpubopocTpoeHus B KoaudecTse 217 uesioBek 13 12 yueb-
HBIX rpymi. TecTupoBaHUe CTYJEHTOB IIPOBOJUIIOCEH IO
Teme «VcTopus 3apokAeHUs PUBUUECKUX YIIPaKHEe-
HUAM» B paMKax JEeKI[MOHHOTO Kypca II0 AUCIIUILINHE
«PusnyecKasa KyJbTypa» (IJA COCTAaBJIEHUsS BOIPOCOB
ucroab3oBasuch ucTouHuKY [5—10]). CrymenTam npen-
narasocsk B cucteme LMS Moodle 3a 15 MuuyT OTBETUTH
Ha 15 cayvyaiiHbIX BompocoB. CoriacHo O0IIenpuHATHIM
KpurepuaM 3G HEeKTUBHOCTH KOHTPOJS U OIeHUBAHUS
nemarorudyeckux msamepenwuii [11-13], gna xaxkmoit
yueOHOI IPYINbl OOHU U T€ K€ BOIPOCHI (DOPMYJIHUPO-
BAJIUCH ITO-PA3HOMY — OT TPeOYIOIero mpsmMoro oTeera
IO TPEOYIOIIEero OTBeTa ¢ UCII0JIb30BAHUEM JIOTTIECKOTO
MBINLJIEHUSA W OOIIUX 3HAHUM, TAaKUM 00pasoM, UTOOBI
B KOHTPOJIBHBIN TECT KAYKAOM I'PYIIHBI ObLIN BKJIIOUEHBI
«JIETKUE», «CPEeJHEeN CIOKHOCTH» U «CJIOMKHBIE», Ha
HAIII B3TJIA, BOTPOCHI. [IpU 5TOM B TOMAIITHUX YCJIOBUAX
CTYIeHTHI MOTJIM KaK II0JIb30BaThCS MHTEPHETOM, TaK
¥ IpocMaTpuBaTh aiia ¢ Jekiuei B popmare .pdf.

PaccvorpuM HeCKOJIbKO HanboJIee XapaKTePHBIX
NPUMEPOB 3aBHCUMOCTH YCIIEIIHOCTH OTBETOB OIpa-
IIMBaeMbIX OT MOMCKOBBIX 3aIIPOCOB M BHIIBUM O0II[Ue
TeHIeHI[UH.

Bompoc 1 (Tun — «MHOKECTBEHHBIHN BBIOOD C OMHUM
BapUaHTOM OTBETAa» ).

B n1eKmuu comepKuTCA CIEAYIONNI TEKCT:

«ITepsvie Anmuunble OaumnuiicKue uzpbl COCMOos-
auUcb8 776 2.00 H. 3. I1ep8vlm 0OAUMNULCKUM LeMNUOHOM
Opesnocmu cmag Kopab us Saudv».

Ha Bonpoc:

«B Kakom 200y 00 H. 3. cocmosaucy I AnmuurvLe
Oaumnuiickue uepvl? (667,677,766, 776 )»
npaBuabHo orBetuan 100 % omporrenHbrx (43 uemo-
BEKa).

Korga :xe Bonpoc ObLT 3a1aH HO-APYTOMY:

«B 1988 200y 6 Kaanzapu nocmasuiu namamuuk
nepeomy vemnuony Anmuunvix Onumnuiickux uep Ko-
Ppady daudcrkomy. Yepes ckoavKo lem noc.ie e2o nobedvl
amo npousowno? (776,1212,1417,2764 )»,
IPaBUJIBFHO HA HET'O CMOTJIM OTBETUTD TOJIBKO 37 CTyJeH-
ToB u3 62 (59,7 %). 12 pecrioHIEHTOB BBIOPAJIN OTBET
1212, yTO MOYKHO CIMCATh HA HEIIOHUMAHME JIETOUCYNC-

JIEHUS « [0 U ITOCJIe HAIllell SPbI» I HeBHUMATEJIbHOCTD,
Tpu yesoBexka — 1417, u 10 uest0BeK BrIOpaIU HAaMeEHee
JOTUYHBINA oTBeT 776. Ilo HameMy IpeAIIONIOMKEHUIO,
HUCIIBITYyeMbIe, 3a/IaBasd B IIOMCKeE II0 MaTePUAITY JIEKITUU
cioBocoueTanue «Kopsb dnuacKuii», IpoCcTO BUIAEIN
pPAagoM ¢ HUM 4uucjo 776 u BbIOMpaau ero B KauyecTBe
IpPaBUJIBLHOT'O OTBETA.

J1J1 TOTO UTOOBI TPOBEPUTD HAIIIU IIPEAIIOIOKEHN,
MBI U3MEHUJU CTPYKTYPY JEKIMOHHOTO MaTrepuaa,
mepecTaBUB IpeAJioKeHUe: «Ilep8vlim ONUMNULCKUM
wemnuonom Opesrnocmu cmaJgi Kopab u3 daudvl» B 1py-
Toil paszes JeKIUU Ha APYTYIO0 CTPAHUILY cPasy mocJe
npenoxxeHud: «Onumnuilckuil npa30HUK NoO8MOpPALC
uepes kaxOvte 1417 Oneil», u 3aaJIU TOT K€ CAMBII BO-
upoc. B 1aHHOM caydyae IpaBUJIbLHBIN OTBET gaiu 34 ue-
JsoBeka us 54 (62,9 %), mpu srom uncao 1417 BeiGpanu
12 ncubBITyeMbIX, a YHCJ0 776 — TOJIBKO JBOE.

BbL600: TpoaHAIN3UPOBAB OTBETHI CTYI€HTOB Ha
17 BommpocoB, MBI BelACHUIN uTO 22—24 % ompaiiusa-
eMbIX BBIOMPAIOT OTBETHI IO OJMMKANINIUM MapKepam
B TEKCTe, a He 10 JIOTUKEe U 3HAHUAM.

Bompoc 2 (Tuin — « MHOKeCTBEHHBIH BBIOOP C OAHUM
BapHUaHTOM OTBeTa» ).

B neknuu comepiKuTCA CIEAYIONIUN TEKCT:

«Ocob60il nonyasaprocmvio y naemen Mails nouv-
308aacCb uzZpa, 8 npoyecce KOMOPOiL uzpoKu 3a06pacot-
8ANU MAMCENAbLI KAYLYKOBbLU MAYL 8 KAMEHHO0e KOLbU,0
6 cmeHe».

Ha Bompoc:

«Y Karkux Hapo0os 6 OpegHocmu ObLLA NONYLAPHA
uzpa, 8 Komopoii mpe6o6aniochb 3a0pocumsb KAywyKoe6bLil
MAY 8 KaMeHHoe Koavyo 8 cmene? (Kapo, Mais, Ma-
cau, Hyoa )»
npaBuIbHO oTBeTUIN 96 % ompomieHHBIX (49 us 51 ye-
JIOBEKa).

ITpu nsmeneHuu GOPMYJIUPOBKU BOIIPOCA HA CJie-
AYIOLIY0:

«¥V kaxux napodos 6 dpesrnocmu 0vLa NONYLAPHA
ama uzpa? »
¢ 1obaBJeHNEeM COOTBETCTBYIOIIEH KAPTUHKY U C TAKM-
MU JKe BapHMaHTaMU OTBeTa IPAaBUJILHBIN OTBET Najiu
ToJIbKO 22 u3 36 onporrennbrx (61,1 %).

A Kor[a elife yCJI0KHUJIU BOIPOC:

«Ha meppumopuu KaKux co8peMeHHbLX CMPAH
8 OpesHocmu 0blia NONYAAPHA UzPA, KOMOPYH bl
eudume na kapmunke? (Beaus, Bomceana, BpyHreil,
Byzensuav)»,

OPOIEHT NMPABUJbHBIX OTBETOB cHusuacsa 10 30 %
(12 u3 40), T. e. mpakTUYeCcKu g0 Oajjaa CIydaHOTO
yraabiBaHUs.

BbL600: GONBIIMHCTBO OMPAIINBAEMBIX HUCIBITHI-
BAIOT CJIOYKHOCTHU, KOTa BUAAT B BOIIPOCE HE BCTpeUa-
IOIUecH B TEKCTe JIEKIIMY CJI0BA UJIN N300pakeHud, U C
GOJIBIIINM TPYAOM BBICTPAMBAIOT JIOTUUYECKUE IIETOYKH
IePBOTO-BTOPOTO YPOBHEI.

Bompoc 3 (Tum — «BepHO-HEBEPHO» ).

B nexnuu comep:KuTCS CIEAYIOIUI TEKCT:

«IIpasuna Aumuunvix Oaumnuiickux uzp He 00-
NYCKALU K YLACMUI0 8 COPEEHOBAHULX HCCHULUHY .
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Ha Bompoc:

«Bepho au ymeepocdenue: “IIpasuna AHLMULHBLX
Osumnuiickux uzp He 0ORYCKALU K YLaACMmUIO 6 COpes-
HOBAHUAX HCeHUWLUH”?»
¢ nmepBo# monblTKu oTBeruau 100 % ompolreHHBIX
(42 yesnoBeka).

IIpu usmenenuu GOPMYJIUPOBKY HA CIEAYIOIIYIO:

«Beprno nu ymeepaicdenue: “IIpasunra AHmuiHbLx

Onumnuiickux uep 0Onyckaiu K yiacmui 6 COpeHo-
BAHUAX HCEHUWLUHZ »
W3 TeX JKe ONPOIIEeHHBIX BO BTOPOU IIONBITKE TecTa
12 yenoBek (26 %) orBeTuu HenpaBuiabHO. IIpu saTOM
B JPYT'O# I'PYIIIIe OIPOIIEHHBIX — T€X, KTO BUIEJ 3TOT
BOIIPOC BIIepPBbIe, n3 31 yuesoBeka 28 0TBETUIN IPABUIb-
10 (90 %).

BvL600: 110 18 mom00HBIM 3aJaHUAM 3aMEeUEeHO, UTO
MHOTHUE CTYJEeHTHI YUNTAIOT BOIIPOC ITOBEPXHOCTHO, KPaii-
He HEeBHUMATEJbHBI K JeTaldaM (0COOEHHO ¢ UYacTUIleil
«He»), a IPpU TOBTOPEHUU BOIIPOCA B TECTE BCIIOMUHAIOT
CBOM IpPeAbIAyIIre OTBETHI (3P eKT 3aIOMUHAHNIS).

Bomnpoc 4 (Tun — «MHOKeCTBEeHHBIN BBIOOD C OLHUM
BapUaHTOM OTBeTa» ).

ITespr0 JAHHOIO 3aaHM OBLIO OIIPEAEIUTH ITPE/IIIO0-
YTEHUA CTYJEHTOB IIPU OTBETE MeXK Yy nH(popmaluei us
MHTEPHETA U IIONCKOM B TEKCTe JIeKI[UH.

B TekcTe JIeKIIUY COIEPIKUTCA CIENYIONAA 3alIUCh:

«Bez na 0s6a cmadus Ha Aumuunvlx OrumnuilcKux
uzpax Ha3vléancs Ouayn».

IIpu sTom B cetTu VIHTEpHET maeTcdA Apyroe HasBa-
HUEe — duayJnoc.

Ha Bompoc:

«Kax nasvieancs bez na 06a cmadus Ha AHMUYHbLX
Oaumnuiickux uzpax? (Oduanuit, duayn, duayaoc )»
u3 88 ompormieHHbIX 53 BHIOpAJU BAPUAHT JEKIUU
(60 %), 33 (38 %) — unTepuera.

BbL600: nMesi Ha pyKaX rOTOBBIE JIEKITMOHHBIE MaTe-
puaJIbl, IPU OTBETAaX HA BOIIPOCHI B CPEIHEM JBA U3 IATH
CTYI€HTOB IIBITAIOTCS HAXOAUTD HYKHYI0 NHMOPMAIIUIO
B UHTEPHETe.

3. PekomeHpauMm No COCTaBNIEHUNIO
OMNPOCHUKOB A1l TECTUPOBaHUA CTYAEHTOB

IIo pesysbTaTaM HAIEro MCCJIEJOBAHUSA U OIBITA
COCTABJIEHUS OIMPOCHUKOB JJISA CTYAEHTOB MOYKHO BBI-
IeJIUTH CJIEAYIOIre BaskHbIe MOMEHTHI, Ha KOTOPbIE
JOJIKeH 00PaTUTh BHUMaHNe IIpernogaBaTelib P Pas-
PaboTKe KOHTPOJBHBIX BOMPOCOB /IJIS TECTAa:

1. ITpenogaBaTe b He JOJIKEH CO3/IaBaTh MPAMEBIE
BOTIPOCHI, OTBETHI Ha KOTOPhIe MOKHO HANTU B MHTEP-
HeTe UJIU B TeKCTax JIeKIuii. ITO KacaeTcs BOIPOCOB
BCeX THUIIOB, B TOM UHCJIE BOIIPOCOB THIIA «KOPOTKUIM
OTBET», KOTJa UCIBITYyEeMBbIH JOJKEH CAMOCTOATEb-
HO BBOJWTH 3HAUEHME B moJje BBojga. TecTUpyrouit
IOJIXKEeH TBOPUYECKHU IMOAXOAUTH K (popMyJIMPOBKE 3a-
MaHUS U YeTKO IOHUMATh, YeTO OH X0UeT JOOUTHCHA OT
OIIpaIInBaeMoro.

2. Ecsi ecTh BO3MOIKHOCTH MCIIOJIE30BATh B BOIIPO-
cax n300parKeHns NI BOIIPOCHI TUIIA «IePeTaCKUBaHIE
MapKepoB» («ObICTPHIE IIEPEXObI» ), TO 9TO HAMJTY UL

crroco0 3aCTaBUTDH UCHBITYEMOT'O BBIIOJHATH 3aJaHUe
CaMOCTOSATEIbHO.

3. Takxe OOYAUTH UCIBITYEMOT'O K JIOTHYECKOMY
MBIIIJICHUI0 PEKOMEHIYEeTCA C IOMOIILIO 3aJaHui «Ha
COOTBETCTBUE» UJU «C 3aIIPOCOM PAHKUPOBAHUSA»,
KOT]a UCIIBITYyEeMbIe JOJKHBI COIIOCTABIATH KaKue-JInb0
npeaMeThl, 00beKTHI NN UX CBOMCTBa. B aTOM ciayuae
CTYIEHTY TaK’Ke CJI0KHO BOCIIOIb30BATHCS ITOCTOPOHHEH
TIOMOIIHIO 1 13-3a GOJIBIIIOTO KoJInYecTBa HH(pOpMAIUT
copMHUPOBATH MOUCKOBLII 3ampoc. OqHAKO cienyeT
YUYUTBHIBATh, UTO JaHHOE 3ajaHue 0ojiee TPYyLOeMKOe
¥ Ha HETO JOJI3KHO OTBOAUTHCS OOJIbIIIEe BpEMEeHH, UeM Ha
OOBIYHBIH BomTpoc. MHOTHeE CTYJeHThI JKaJIyIOTCS, UTO He
yCIIeBaloT OTBEUATh Ha 3aJJaHUSA «Ha COOTBETCTBUE» U HA
BOIIPOCHI, TPEOYIOIEe BIUUCICHUH.

4. Bompochl THUIIa «BEPHO-HEBEPHO», HECMOTPA Ha
TO YTO BEPOATHOCTh «yraAblBaHUA» B HUX COCTABJISIET
50 %, 3acTaBIAAIOT CTYAEHTOB, IO HAIIIUM HAOJIIOAEHU-
M, 00JIBIIIE CAMOCTOSATEIBLHO IYMAaTh U AaHAJIN3UPOBATD,
YeM KOT/J[a OHU BBIHYKIEHbI BBIOUPATh U3 HECKOJIbKUX
BapmaHTOB oTBeTa. IIpu 3aaHMAX OMMHAKOBOU CJIOMK-
HOCTHU B CPEeJHEeM IIPOIEHT IIPABUJIbHBIX OTBETOB HA HUX
okaspiBaercsa Ha 5—7 % HuIKe, yeM B BOIIPOCAX THUIIA
«MHOKEeCTBeHHLIH BuIOOP». Ho mis sToro popmyau-
POBKa 3aJlaHUsA He JOJI’KHA IIOBTOPATH FOTOBBIX IIPE[-
JIOYKEeHUH U3 TeKCTa.

5. 3amaHusa TUIIa «MHOYKECTBEHHBIN BBIOOD C BBI-
60pPOM HECKOJIbKUX BapUaHTOB OTBETOB» IMIPAKTHUUECKU
MOJe3HbI, OMHAKO OHU HauboJjiee IPOOJIeMHBIE I
oIrpalnBaeMbIX, TaK KaK CTYAEHThl HEBHUMATEJIbHBI,
MOSTOMY YACTO B TaKHX BOIPOCAX BBHIOMPAIOT TOJBKO
OIVH BapuaHT oTBeTa. IMEHHO BOIIPOCHI 9TOTO TUIIA, IO
HaIlell CTaTUCTUKE, COAep:KaT HauOOJAbIINI IIPOIEHT
HEeBepPHBLIX MJIM YaCTUYHO HEBEepPHBIX OTBeTOB. Ilepen
HavYaJI0M IPOXO0KeHUs TecTa cJie[yeT oopalrnarTh Ha 9TO
BHUMAaHUE OIIPalllnBaeMbIX.

6. 1151 TOro 4TOOBI UTOrOBAs OIlEHKA 3a TeCT IIpej-
cTaBJisAJa IleJioe YHCJI0, 0e3 APOOHOI YacTU, BMECTO
3aJaHUil TUIIA « MHOYKECTBEHHBIN BBIOOD C BBIOOPOM
HECKOJIbKMX BapHUAHTOB OTBETOB» PEKOMEHIYEeTCs KC-
0JIL30BATH BOIIPOCHI TUIIA «BCE UJIU HUUETO» .

7. HacTpauBaTh IporpaMMy HY:KHO TAKHUM 00pasom,
4TOOBI BCE BOIIPOCHI TECTA W OTBETHI BBIAABAJINUCH B CIY-
yalHOU mocjenoBaTeabHOCTH. OCOGEHHO 5TO OTHOCHUTCS
K cucteme Blackboard, B KoTopoii mocJie 3arpy3Ku Ha
cepBep OaHKa BOIIPOCOB HEOOXOAUMEI JOTIOJHUTEIbHEIE
HACTPOWKM KasKAOro 3aJaHusA. B IPOTHBHOM ciyuae,
CTYIEeHTHI IIPU MPOXOKACHUU CIAENYIOIIUX MOIBITOK
OyIyT AaBaTh OTBETHI, OCHOBBLIBASICH HA CBOEH 3PUTEJIb-
HOII TaMsATH.

8. JIr0060i1 TeCT NOJIKEeH BKJIIOUATH BOIIPOCHI PA3BHOTO
YPOBHA CJI0KHOCTH, YTOOBI y G0Jiee caabbIX CTYAEHTOB
OblJia BOBMOJKHOCTD ITOJIYUUTh YIOBJIETBOPUTEIbHYIO
OIIeHKY.

9. ITocsie OKOHUYAHUS TECTHUPOBAHUA UCIILITYEMbIE
IOJI’KHBI 3HATH CBOU 0AJLJIBI, HO HEe CBOU OIITMOKY B KOH-
KPEeTHBIX BOIPOCAaX.

10. Ilepen mpoxoKaeHNEeM CePbe3HbIX dK3aMeHaI -
OHHBIX TECTOB PEKOMEHIYEeTCs IPEIJOKUTh UCHBITYe-
MBIM PEIIUTDb IPOOHBI TECT, COCTOAIIUI N3 HECKOJIBKUX
BOIIPOCOB, aHAJIOTUYHBIX TE€M, KOTOPbIE€ OYIYT B OCHOB-



MNEJATOTMYECKUE N3MEPEHWA U TECTDI

HOM TecTe. JTO IOMOJKET CTYAeHTaM aJalTUPOBATHCS
K cpelle TECTUPOBAHUSA U TUIAM 3aJaHUA.

OxHako chopMUPOBATH KOHTPOJILHBINA BOIIPOC TaK,
YTOOBI CHUBUTH BOBMOKHOCTD AJIA CTYJE€HTOB BOCIIOJIb-
30BaThCA ITOMOIIbIO MTOUCKOBBIX 3aIPOCOB W I'PAMOTHO
moxo6paTh OTBETHI, — 9TO TOJHKO IMOJOBUHA JeJia.
B mporrecce npoxokieHMsI TeCcTa U IOCJIe €0 OKOHYAHU S
mearor JOJIXKeH aHAJIN3UPOBATh €T0 Pe3yJIbTaThl — KakK
B II€JIOM, TaK UM II0 KaXJIOMY OTIEJIbHOMY BOIIPOCY, —
uTOOBI B JaJbHEHNIIeM ITPOU3BECTH HeoOXOquMble KOp-
pexTupoBku [14]. ITo Haitum HAGJIIOAEHUSAM, K COXKaJe-
HUIO, IIOYTH HUKTO U3 TECTUPYIOIUX STOTO HE JIeJIaeT,
T. €. OFHOKPATHO CO3/TaHHBIE OIIPOCHUKY HEe UBMEHAIOTCA
U He OOHOBJAIOTCA. B 3TOM cirydae B TecrTe:

® BO-IIEPBBIX, 003aTEJILHO IIPUCYTCTBYIOT CJIMIII-
KOM JIETKYE U CJIUIIKOM CJIOMKHBIE BOIIPOCHI;

® BO-BTODPBIX, BO3MOJKHBI BOIIPOCHI C OIITUOKAMU —
KaK rpaMMaTUYeCKUMU, TAK U TEXHOJOTUUECKU-
MU (HaTpuMep, HeITPaBUJILHO OIIPe/IeJIeH BePHBIN
OTBET, OTCYTCTBUE PUCYHKA U T. 1.);

® B-TPETHUX, IPHU HELOCTATOUHO OOJIBIIION BHIOOPKE
B OaHKE BOIIPOCOB CaMU BOIIPOCHI X OTBETHI HA HUX
OBICTPO CTAHOBATCS M3BECTHBI KaK CaMOMY CTY-
JIIeHTY IIPU ITIOBTOPHOI caue TecTa, Tak U APYTUM
UCHBITYEMbBIM.

Bor mouemy cepbe3Hble KOHTPOJIbHBIE TECThI, OX-
BaThIBaloOIe OOJIBIIYIO ayAUTOPUIO, HOJKHBI OBITH
«KUBBIMU» U JabuabHeIiMu. Moodle, Blackboard
U ApYyTUE cepbe3HbIe CUCTEMBI KOMIIBIOTEPHOT'O TECTH-
poBaHUA 00Jaa0T HIMPOKUMU BO3SMOYKHOCTAMU IIO
CTaTUCTUUYECKOI 00paboOTKe KaK Pe3yJIbTATOB BCETO
TecTa, TaK U OTIAEJbHBIX BOIIPOCOB. JI1000i1 TecTUpy-
IOIMUI DOJIXKE€H OCYIIECTBJAATH TEKYNINHA, 3TATHBIHA
Y UTOTOBBIM KOHTPOJL KauecTBa Tecta. CoryiacHo 06-
UM MIeJaroTnYecKUM PeKOMeHAaIluAM, JII060i TecT,
YCIIENITHO MPOUIEHHBINA C IIEPBOM IIOMBITKN MEHEe UeM
25 % u 6osee uem 90 % OIPOIIEHHBLIX, CUNTAETCA HE-
yraunbiM [15, 16]. B mepBoM ciryuae OIIPOCHUK ABJIAETCS
WJIV CJIUIITKOM CJIOYKHBIM U HETIOHSATHBIM JIJIS CTYAEHTOB,
WJIY ©UMeeT HeolpaBIaHHbIe OTPAHUUEHUS 110 BpeMeHU’
U Hy KJaeTcs B mepepaboTke. Bropoii ciyuaii siBiasgercs
0oJiee YHUKAJBbHBIM U 3aBUCUT OT COCTABA O0yUaeMbIX,
CTPYKTYPBI BOIIPOCOB U IiejIieil TeCTUPOBAHUS, HO IIPU
5TOM TEeCTUPYIOIIeMYy BCe PABHO CJIeAyeT 3ayMaThCsa 00
YCJIO}KHEHUU TecTa.

Yro KacaeTca KaKIOro OTAeJbLHOTO BOIIPOCA, TO
OCHOBHBIMM IOKA3aTEeIAMN CTATUCTHUKH, HA KOTOPbIE
ciaenyer o0pamaTh BHUMaHHueE, SBJISTIOTCS:

e Hnoexc nezkocmu — IPOLIEHT CTYLEHTOB, IIpa-
BUJILHO OTBETUBIIINX Ha Bolpoc. JI1060ii Bompoc
IOJIKEH HaXOAUTHCA B JUATIA30HE CJIOYKHOCTH OT
20 10 80 % mpaBUIBHBIX OTBETOB. CIUIIIKOM ITPO-
CTBIE U CJUIIKOM CJIOYKHBIE BOITPOCHI HEOOXOIMUMO
UCKJIF0YATh 13 TECTA UJIU yCOBEPIIIEHCTBOBATh[17,
18].

e CmandapmHoe omKkaoOHeHUue — pasbpoc
3HAUEHUH OI[eHOK 3a JaHHBIN Bomrpoc. Ecau aToT
moKasaTeJ b PaBeH HYJIIO UJIN OYeHb HU3KUI, TO
Bce (IpaKTUUYeCKHU BCe) OIIpaInBaeMble BLIOpaIn
onuH orBeT. COTiacHO MemarornyecKoil Teopuu
M3MepeHuit, BOIPOCHI CO CTAHAAPTHBIM OTKJIO-

HeHueM MeHbIne 0,3 CBUAETEILCTBYIOT O HEIO-
craTouHOil nu(pepeHnupPyoIneil clIocCo0HOCTH
3alaHUs, U UX CJeAyeT UCKJII0UYaTh u3 Tecta. Bo
MHOTHX BOMNPOCAX IIPUCYTCTBYET OAUH WU He-
CKOJIbKO OTBETOB, KOTOPhIE He BRIOUPAIOTCA B Ka-
YeCcTBe NPABUJIbHBIX HUKEM U3 OIIPAIITNBAEMBbIX.
Takue OoTBeTHI ABIAIOTCA «MYyCOPHBIMUY, OHU
TOJIBKO 32COPAIOT BOIIPOCHUK ¥ 00JIETYAIOT BHIGOD
TecTupyemoro. Ilimanupys Bompoc, caeayeT Tak
monOupaTh IepeuyeHb OTBETOB, UTOOBI KasKIbIN U3
HUX JIJIS PECIIOHIEHTa MOT ITI0Ka3aThCs IIPABUIIb-
HbIM [19].

e Hnoexc duckpumuHayuu OTPakaeT B3auMO-
CBS3b JAHHOT'0 BOIIPOCA ¥ OCTAJIBbHBIX BOIIPOCOB Te-
cra. Beicokoe moIoKuTeIbHOEe 3BHAUEHe MHAeKca
03HaYaeT, YTO CTYJEHTHI, KOTOPbIe MPaBUIbLHO
OTBETUJIN HA JaHHBIA BOIIPOC, YCIIEIITHO IIPOUAYT
Bech TecT B IieioM. HusKue u oTpuUllaTe IbHbIE
3HAUEHUS UHAEKCa YKAa3bIBAIOT HA TO, UTO JaHHBIH
BOIIPOC HeyAaueH u Tpedyer 3ameHs [20, 21].

4. BbiBOgbl

Ha ocHOBaHUY BBIIIENS3I0KEHHOT0 MOXKHO CIeJIaTh
BBIBOJ O TOM, UTO CO3/aHWe KaueCTBEHHOTO TecTa II0
JI100071 yueOHOI IUCIIUILINHE BO BCEX CUCTEMAaX AUCTAH-
IUOHHOTO 00y YEeHUA BO3MOKHO TOJIHKO IIPU TBOPUECKOT
paboTe mpemnogaBaTesid, a He IIyTeM IIPOCTOT'O moabopa
BOIIPOCOB W OTBETOB. B mpoiecce cosmaHusa KOHTPOJIb-
HBIX 3aJlaHUM MeJaror JOJXKeH CTaBUTh ce0s Ha MeCTO
TECTUPYEMOTO, UTO IIOMOJKET eMy JIYUIlle IOHSATH TPUH-
IUITBEI BOSMOYKHBIX OTBETOB, a II0 MePe IPOXOKIeHUA
TEeCTUPOBAHUA 00y4aeMbIMU — UCCJIEN0BATH CTATUCTUKY
¥ BHOCHUTDH B 3aJaHUA HEOOXOAUMbIE€ MPaBKU. TOJIBKO
B 9TOM CJIy4yae MOYKHO JOOUTHCA MaKCUMAaJIbHO O0bEeK-
TUBHOTO KOHTPOJIA KaUueCcTBa 3BHAHUIH, a CTYIeHTHI II0CJIe
HECKOJbKUX HEeYAAUHBIX MMONBITOK HAYHYT ITIOHUMATD,
YTO MOJIOKUTEJbHBIE OI[EeHKH 3a TeCT HEBO3MOIKHbBI 0e3
IpeaBapUTEIHLHOTO U3YUEHU JJeKIITMOHHOTO MaTepualia,
W CTAHYT BecTHU 0oJiee Cephe3HYI0 KaueCTBEHHYIO I10/I-
TOTOBKY K KOHTPOJILHBIM UCIIBITAHUAM.
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Abstract

The purpose of the work described in the article was to study the principles of forming control questions for distance testing of

students in LMS Moodle and Blackboard in such a way as to minimize the ability of test takers to use the help of search queries on
the Internet. The main trends in the responses of university students are analyzed depending on the types of control questions, their
wording and the relationship with the availability of lecture material. The distance electronic testing of 3rd year students of university
in the discipline “Physical Culture” revealed that the greatest problems for test takers arise with questions on logic, and not on exact
knowledge, the answers to which are easily found in lecture material. It was revealed that the vast majority of students when searching
for answers to questions of a time-limited test are guided not by their own knowledge, but by marker words in the question text, which
they create their own search queries in the text of the lecture or on the Internet. At the same time, a part of the respondents is clearly
distinguished, which does not analyze the information provided, but looks at it rather superficially and tries to choose the one that is
closer to the marker word from the possible answers. Based on the research and experience in the LMS environment, the article gives
practical recommendations for teachers on the competent creation of control tasks and the effective management of response statistics,
which will allow more objective assessment of students’ knowledge in various academic disciplines.
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HOBOCTMU

B Poccum co3pmany MCKYCCTBEHHDINT MHTEUIEKT, Pa3BUBAIOLINIA HABBIKV MbIIIICHUA

YHMKaTbHYI0 KOMIBIOTEPHYIO UTPY, IO3BOJAILIYIO
OLICHMBATb CKOPOCTb IPUHATHA PEILICHNUII UIPOKOM U €ro
CIIOCOOHOCTD IIPOrHO3MPOBATb CUTYAINIO, CO3[A/IN yIEHbIE
MOCKOBCKOTO TOCYHapCTBEHHOTO IHCUXO/IOTO-Mefarorndye-
ckoro yuuBepcutera (MITIITY). ITo ux cnoBaMm, paspaboTka
TaKOKe IIOCTYXKUT CIeNMaIN3/POBAaHHBIM TPEeHKEPOM THX
HaBBIKOB.

CoBpeMeHHbIe MeTOJIbI MCCTIEIOBAHSI KOTHUTUBHBIX CIIO-
COOHOCTEI TTOPa3yMeBalOT He TOMBKO M3MepeHJe HaBbIKOB
cdJeTa I JIOTMYECKOTO MbIIIIEHNH, cCunTaroT yyensle MITIITY:
paspaboTaHHas VMU CHCTEMa CIIOCOOHA TaK)Ke OLEHNBATDb
Ka4yecTBO IIPOTHO30B U PEIIeHNl, TIPYHIMAEMbIX B OBICTPO
MEHSIOLINXCS YCTIOBYSIX.

B BUpTya/IbHOM IIPOCTPAHCTBE, CO3JaHHOM CIIeIIMa/I-
CTaMJl YHMBEPCUTETAa, UTPOKY IPOTUBOCTOUT MHOXKECTBO
aKTUBHBIX NPOTUBHMKOB. VX TOBefeHMe YIIPaBIAeTCS WC-
KYCCTBEHHBIM VHTEJIEKTOM Ha OCHOBE CJIOXKHOTO MaTeMa-
TUYECKOro anropurMa. Llenb Mrpoka — «IMKBUAMPOBATHY
BCeX IPOTUBHVKOB B OIPAHNYEHHOM MI'POBOM IIOJIE.

«Omnupasch Ha TEOPUI0 MAaPKOBCKUX CIy4ailHBIX IIPO-
[[ECCOB ¥ METOJbl HEMMHEIHO ONTUMM3AIUI, MBI pa3pabo-
TN MPOLEAYPHI, MO3BOIIONLINE HE MPOCTO (PUKCHPOBATDH
IIPaBUIBHOCTD JIEVICTBMIL MCIIBITYEMOTO IIPY pellleHNY 3a/1ad,
HO U aHA/IM3MPOBATh €r0 NOBeAeHMe», — OOBSACHII 3aBeRy-
oLt Taboparopueil KOMMYeCTBEHHOI IICUXO0IOTUI [ieHTpa
MHPOPMAIVOHHBIX TEXHOMOTMIT /sl TICUXOTOTMIECKNX JC-
cregoBaHuil paxkynpreTa MHGOPMAIVIOHHBIX TEXHOIOTMIT
MITIITY IlaBen dymun. Ilo ero cmoBaM, MCKYCCTBEHHBIN
VHTEJUIEKT afialITUPyeT UTPOBOI IPOLecC NOJ, KOHKPEeTHOTO
UCIBITYeMOro, HaO/IIofast 3a ero CTparerueil M reHepupys
CUTYaLMM TaKOJl CIIOXKHOCTH, KOTOpas JacT Haubosee moj-
pobHOe IpefcTaB/eHNe O PealbHOM YPOBHE PasBUTHA €ro
HaBBIKOB.

ABTOpBI OTMEYAIOT, YTO MUrpa (PaKTUIECKN TAK>Ke SIBIIA-
eTCsl CPEfCTBOM IPOBEPKM M TPEHAKEPOM CIOCOOHOCTEI,
HEOOXOMIMbIX OIIEPATOPaM CIIOXKHBIX aBTOMATU3UPOBAHHBIX
CUCTEM — TaKMX, KaK poOOThI-canepsl WM OeCrmIOTHUKA
BO3J[yLIHOTO MOHMTOPMHIA.

(ITo mamepuanam «PUA Hosocmu»)
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NMPUMEHEHUE TEXHONOIMN KOMMbIOTEPHOIO 3PEHUA
ANA ABTOMATUYECKOIo CbOPA AAHHbIX Ob SMOLUAX
OBYYAIOLNXCA BO BPEMA I'PYNMOBOWU PABOTbI
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Annomayusn
CerofiHsa MEPOBOE HAY4YHOE COOOIIECTBO aKTUBHO O0CYIK/AaeT BOIIPOCHI IPUMEHEH!A NCKYCCTBEHHOI'0 NHTEJJIEKTa B 00pa3oBaHuM.
OjHa 13 HauMeHee U3YYEHHBIX TEXHOJIOTHI, B YaCTH ee IPUMeHeHUsd B chepe oOpasoBaHuUsA, — KOMIIBIOTEPHOE 3peHue. Paspaborka

U BHeJPEHNEe WHTEJJIEKTYaJbHBIX CUCTEM Ha OCHOBE aJI'OPUTMOB aHAJIM3a BUAEO WM MAIIMHHOTO O0YUYEHUs IIPEeAOCTaBJISAIOT Ipenoaa-
BaTeJSIM U COTPYJHUKAM aJMUHUCTPAINU 00pa3oBaTeJbHON OpraHM3aluy HOBbIE BO3SMOYKHOCTU IJIS IIOHUMAaHUA 00pa3oBaTeIbHOTO
mpoliecca u ero Tpanchopmamnuu. B ctaTbe paccMaTpuBaeTcsa IPpUMeHeHe TeXHOJOT NI aHAIn3a BUe0 ¢ KaMep ¢ yIIoM 0630pa, PAaBHBIM
360 rpagycam, 1 cOopa JaHHBIX 00 9MOIIMOHAIBHOM COCTOSIHUU 00YYAIOIIUXCSA BO BpEMs IPYIIIOBOM PAGOThI HA YUEeOHBIX 3aHATUAX.
B xo0/€ onmckiBaeMoro ucciefoBaHusA OBLJIO pa3dpaboTaHO IIPOTPaMMHOE PellleHre AJs aBTOMaTU4YeCcKoro coopa JaHHBIX 00 dSMOIIUAX
o0yyaruxcs BO BpeMs paboThI B IPYIIIaX Ha YYeOHBIX 3aHATUAX, KOTOPOE MOJKET ObITh IIPUMEHEHO [JIs IPOBeJeHUs AaJbHeNIImnx
HuccJIeJOBaHUM, HAlIpaBJIeHHBIX HAa N3y YEHVE BIUSHUSA SMOIIMOHATBHOI'0 COCTOSHUSA 00yUaIOIINX s Ha NX 00pas3oBaTebHbIe ycrexu. Pe-
3yJIbTAThI UCCJIELOBAHUS MOT'YT OBITh UCIIOJIE30BaHBI AJIs1 GOPMUPOBAHMSA TIOBECTKY HAYYHBIX UCCIEJOBAHUN POCCUNCKIX BY30B B IIEJIAX
peanusanuu 3azau paszgesa «O0pasoBanue u Kaapbl» nporpamMmsl «Iludposas skoHomuka Poccuiickoit Penepanium», yTBepP:KIeHHON
ITpaBurenscrBoM Poccuiickoit @enepamuu.

Knroueswvte cnosa: mudposas TpanchopMaIus 00pa3oBaTeJILHOTO IIPOIECCa, HCKYCCTBEHHBIN UHTEJIEKT, KOMIIIOTEPHOE 3peHue,

BHUAeOaHaNINU3, aHaJIu3 JaHHBbIX, HHTeJIJIeKTyaJILHI:IfI aHa/lu3 JaHHBbIX, HHTeJIJIeKTyaJILHLIfI aHaJaus3 OGpaBOBaTeJIbHLIX AaHHBIX.

DOI: 10.32517/0234-0453-2020-35-5-56-63
M nsa yumuposanusn:

Kynpusnos P. B. IIpuMeHeHT€e TEXHOJIOTHY KOMIIBIOTEPHOT'O 3PEHUA JJIA aBTOMAaTHYECKOT0 cO0pa JaHHBIX 00 SMOIIUAX 00YUAIOIUXCA
BO BpeMdA IpynnoBoi pabots! // MHDopMaTuka u oopasoBanue. 2020. Ne 5. C. 56—-63.

Cmamuva nocmynuana 6 pedarxyuto: 23 dhespana 2020 roga.

Cmamuva npunama k newamu: 19 maa 2020 roga.
CsedeHnus 06 aémope

KynpusaoB Poman Bopucosuy, 3aM. HauaJIbHUKA YIIPABJIeHNA NHPOPMAIIMOHHBIX TeXHOJIOTHH, MOCKOBCKUII I'OPOJCKOM IIearo-
rmueckui yEIBepcuTeT, Poccusa; kupriyanovrb@mgpu.ru; ORCID: 0000-0001-5153-4334

1. BBepgeHue

CerogHsi MUPOBOE HAay4YHOE COOOIIECTBO AaKTUBHO
o6CysKIaeT BOMPOCHI MPUMEHEHUSI MCKYCCTBEHHOTO
uHTeJJIeKTa B o0pasdoBaunu (0630PbI 00CYKIEHU JaH-
HOU ITPo06JIeMbI IIPeACcTaBJIeHbl, B YaCTHOCTH, B [1, 2]).
TexXHOJOTUN UCKYCCTBEHHOI'O NHTEJJIEKTA OTKPHIBAIOT
HOBBI€ BOBMOJYKHOCTH [IJIsI TI€PCOHAIMBAIUN O0YUEeHUA
M IOCTPOEHUA MHAWBUAYAILHBIX 00pPa30BaTEIbHBIX
TPAeKTOPUH I KaKaoro ooydaromierocs [3]. IIpume-
PBI UCIIOJIB30BAHUSA B 00PAa30BAHUY TEXHOJOTUN TAKOTO
poma — «yMHBIE» 00pasoBaTeJbHbIE MATEPUAJbI, MH-
TeJJIEKTyaJbHbIE CHCTEMBI O0YUEHUsS ¥ BUPTYaJbHbBIE
yuebGHBIE CPeabl, CIIOCOOHBIE aJallTUPOBATHL MaTepPUa
U Ipoiiecc o0yUeHU s IO/ IIePCOHATbHbBIE 3aITPOCHI 11 BO3-
MOYKHOCTU KaKaoro yJarrerocs [4]. Buenpenue nckyc-
CTBEHHOT'O MHTEJIJIEKTA B 00pa30BaHMe ITO3BOJIUT JIYUIIle
TOHUMATH AeUIUTHI yUaIlierocs, ObICTpee pearupoBaTh
Ha ero o6pasoBaTebHbIe TOTPEOHOCTH, ABTOMATHUUECKU
CO3/IaBaTh U YJIYUIIaTh COepsKanne 00pasoBaTeIbHbBIX
mporpamm, a Takske 0y IeT ClIocCOOCTBOBATD ITOBBIIIIEHUIO
BOBJIEUEHHOCTH O0ydUaioInerocsa B 06pasoBaTebHBIN
nporiecc [5]. O:Kkumaercs, UTO BAUSTHUAE NCKYCCTBEHHOTO
WHTeJJIEKTa Ha 00pasoBaHIe CYIIeCTBEHHO BO3PACTET
B OstmaKaiiinme 1ecAThb et [6].

B 10 ke BpeMs 0HOI 13 HauMeHee U3YUeHHBIX TeX-
HOJIOTUH, B UaCTU ee IPUMeHeH1 A B chepe 00pasoBaHUA,
ABJISAETCA KOMIIBIOTEPHOe 3peHre. PaspaboTKka 1 BHepe-
HYEe NHTEJIJIEKTYaJbHBIX CHUCTEM Ha OCHOBE aJITOPUTMOB
aHaJIM3a BUJE0 ¥ MAIIMHHOTO 00yUYeHUA IIPeJOCTaBIIA-
IOT IIPeIofaBaTeNIAM U COTPYAHUKAM aIMUHUCTPAIUU
00pasoBaTeJIbHON OPraHU3aIy HOBBIE BOSMOXKHOCTH
I IOHUMAaHUA U TpaHchopMauu o6pa3soBaTeIbHOTO
mporiecca.

B HacToamieit craThe paccMaTpuBaeTCA IPUMeHEHTE
TEXHOJIOTUI aHaJam3a BUJEO0 C KaMep ¢ yrijom o03opa,
pasubsiM 360 rpaaycos, as1 c6opa JaHHBIX 00 9MOIIHIO-
HAJbHOM COCTOSHUY 00YUAOIINXCS BO BpeMsA I'PYIITIOBOM
paboThI HA YUEOHBIX 3aHATUAX.

2. lenn nccnegoBaHuna

BHuMaTeIbHOCTE 1 BOBJIEUEHHOCTh 00YUYaIOIIEerocs
ABJAIOTCS MEHTPAJTBHOM IIPEAIIOCHIIKON AJIsI O0yUeHU I
BKJacce [ 7] 1 urpaioT BasKHYIO POJIb B ICCIIeIOBAHNH Ka-
yecTBa mpenogaBaumud [8, 9]. Me:xy Tem uccienoBaTen
B o0JiacTi 00pasoBaHUSA U IMKOJbHBIE TICUXOJIOTH IIPO-
IOJIMKAIOT IPOBOAUTH TPAJUIIMOHHBIE JUUYHbIE HAOJIIO-
IeHUA IJsS TUArHOCTUKU IIOBEJEHUs YUAIUXCA U ero
mopudukranuu. Takue HaAOIOJeHNA TPEeOYIOT O0yUeHU A,
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SABJSAIOTCA JOPOTOCTOSINUMHI U TPYAOEMKUMHU U YacTO
OrPaHUYMBAIOTCS IPOLOJIKATEIbHOCTHIO B 20—30 MunyT
[10]. IIpu sTOM MeTOABI aHAM3A BHUMAHUA U 9MOIUHT
CTY/IEHTOB Ha OCHOBE BU/[E0 B ABTOMATUYECKOM PEKIME
OCTAIOTCS HEeM3YUEHHBIMHU B KOHTEKCTe YUeOHOTO IPOo-
mecca [11, 12]. B pesyabraTe nccaegoBaHUs, ONUCHIBA-
[oIlre MTOCTOAHHO M3MepsAeMble ITaTTePHbl BHUMAaHUS
¥ BOBJIEUEHHOCTH B Pa3HBIX KJIACCAX U HA PA3HBIX yPO-
Kax, He IIPOBOAATCS.

OcHOBHAA I1eJIb OMMCHIBAEMOTO B JAHHOM CTAThe HC-
cJef0oBaHUA — U3YUYEHUE BO3SMOYKHOCTU ITPUMEHEHUSA
TEeXHOJIOTMH aHajIW3a BHUJEO0 C KaMep ¢ yIrjom o03opa,
paBHBIM 360 rpagycam, IJasd aBTOMATHUYECKOTro cOopa
IaHHBIX 00 9MOIUAX 00yYaIOININXCs BO BpeMsa paboThl
BTPYIIIaxX Ha yu4eOHBIX 3aHATUAX. [IpegocTaBiaeHue gaH-
HOII ”H(POPMAIIUU IPETIOIaBaTEIAM U UCCIEL0BATEIAM
MOJKET PACIINPUTH BO3MOYKHOCTHU AJIA UHIUBUIYAIU-
3a1uu O0yUEeHUA U CTaTh OCHOBOII 1Jid TpaHchopMaIuu
0o0paTHOI CBA3KU KaK IJsA 00ydarolerocs, Tak 1 IJIsd
npenogaBatess [13, 14]. Ananius sMOIUOHATIBLHOTO
COCTOSTHUSA MOJKET ObITh UCIIOJIHL30BAH AJISA IIOMOIITH DK C-
mepTaMm IIPU IPOBeIeHUU OIeHNBAHUS 00y JatOIIUXCs.

JomoTHUTEeIbHOM 1eJIbI0 UCCIAEOBAHUS SABJIAETCS
paspaboTKa aJrOPUTMOB U IIPOTPAMMHOTO PeIleHusd
151 cOopa JaHHBIX 00 SMOIMOHAJIBHOM COCTOSTHUU 00Y-
YaIOIUXCs BO BpeMsA YUeOHBIX 3aHATUH.

3. ConyTcTBYylowWwme pabotbi

IIpo6iema aBTOMaTU3UPOBAHHOTO cOOpa U aHaAJIMU3a
IaHHBIX O IIOBEeJIEeHUU 00yUaIONINXCs BO BpeMsA YUeOHBbIX
3aHATUN BOJHYET YUeHbIX BO BceM mupe. IIpu aToM 60/1b-
IMIXHCTBO PaboT HAIpaBJeHbl HA U3yUYeHNe BHUMAHUSI
¥ BOBJICUEHHOCTH U He UCCJIEAYIOT SMOIIUY OO0y UATOIIXC.

Taxk, B uccienosauuu J. Bidwell u H. Fuchs, mpez-
craBjeHHOM B cTaThe [10], aBTOPHI IPOBOAUIIN OOy UEeHIE
KJaccu(UKaTOpa BOBJIEUEHHOCTH CTYAEHTA, OTMeYas
HaOII0MeHUA BO BpeMsI aHaJI13a BUeOMaTePUAJIOB C 3a-
HATUHN. OKCIEePTHl IOMUHYTHO OIEeHUBAJU OeHCTBUSA
BBIOPAHHBIX O0yUAIOIIUXCHA, UTO MO3BOJUJIO UM chop-
MUPOBATH CTAHAAPTHI AJA KaaccudUuKaIUU TOBEIeHU T
obyuaroIerocs B yueGHOM Ipoliecce.

A.M. Aung u ap. [15] mpegiiararoT nCIoab30BaTh HE-
POHHBIE CETH AJIS aHAIN3A 1eATeIbHOCTH 00y IATOIITUXCS
HeIToCPeACTBEHHO B IIPOIIeCCe IIPOBEIeHUA 3aHATUA. ABTO-
PBI CUMTAIOT, YTO ABTOMATHUUECKOE OTCJIC;KNBAHIIE B3TJIANA
MOJKeT O0JIErYUTh cOOp HAHHBIX AJIA OOJBIIIOTO o0beMa
BUAeOMAaTepPrajioB, KOTOPhIe PeryJaApHO coOuparmTes
B IIIKOJIaX II0 BCEMY MUPY, YTOOBI MOHATDH COIlMAIbHBIE
B3aMMOENCTBUA MEXKAY YUNUTEIAMU U yuarumucs. Ba-
301 TaHHBIX AJIA 00yUYeHUA HePOHHOM CeTH ITOCTY KU
70 BuzmeoposinkoB ¢ YouTube. PesyibTaTsl II000HBIX 9KC-
IePUMEHTOB II0Ka3bIBAaIOT, UTO IIpe/jIiaraemMasi HeipoHHasT
CeThb MOJKET OII€HUTD I1eJIb B3IJIS1A, er0 IIPOCTPAHCTBEHHOE
MECTOIIOJIOYKEeHIE 1 JINIIO YeJIOBeKa ¢ 60Jiee BLICOKOM TOU-
HOCTBIO, UeM paHee IPUMeHAeMble aJITOPUTMBbI.

IIpuHrMas BO BHUMaHUE, YTO OTCJAEKUBAHUE IJIa3
obecIreunBaeT MPOCTOM METOJ OIleHKH SBHOTO BHUMA-
HUS, 00HOBPEeMEHHOe OMCLCH UBAHUE 832]10A HECKOLb-
Kux cybsexmos (m. e. 2pynnwvl) ocmaemcsa OmKpuLmoi
npobaemoii. Ecau B GOJIBIIUHCTBE MCCAENOBAHUN aK-

IIeHT JeJlaeTcA Ha CTyAeHTe, To B crathe [16] T. Santini
¥ Ip. IPEeJJIaraloT OLleHUBATH 2PYNnosble ITOKa3aTeJ .
B cBoux 1essix oHU mcmoJsib3yioT Imporpammbl ZFace,
OpenFace, Facenet u Dlib. Ilo MHeHUIO aBTOPOB yKa-
3aHHOU CTaTbU, OTCJIEKUBAHNE TAKUX IaPaMeTPOB, KaK
IOBOPOT T'OJIOBLI, YI'OJI HAKJIOHA T'OJIOBBI, IIOJIOMKEHUE
KOHYMKOB PTa U IJa3, BAYKHO IJIsI OI[EHKY BOBJIEUEH-
HOCTH 00y4YaIOIerocs.

IIpumeHeHMEe B 9KCIIEPUMEHTE CPa3y HECKOJIbKUX
TEeXHOJIOTUH KOMIIBIOTEPHOTO 3PEHUA 1aeT BO3MOYKHOCTD
co0UpaTh U aHAJIU3UPOBATE 00JIBIIION 00'beM MaTepuaa,
IpU 5TOM IIPEnoJaBaTe/b 1 CTYAEHTHI He OTBJIEKAIOTCS
oT yueGHOTO IIportiecca. Vcroab3oBaHue CUCTEMbI KaMep
TO3BOJISAET OTCJAEKUBATH HE TOJIbKO TPA€KTOPUIO B3TJISI-
nacrynerra[16], Ho u To, Kak cTymeHT qBuraerca[17].
ITomo6ubIe HAGIIOAEHNA MOT'YT IIPEIOCTABUTH JOCTATOY-
HO IOAPOOHBIE JaHHBIE O CTYAEHTE U €r0 MOTHUBAI[UU.

HeoThemiiemoit uacTbio COBpeMEHHOTO 00paso-
BaTeJbHOT0 IpoIlecca ABJIIeTCA I'PyIIIoBas padora.
J. M. Reilly u ap. B cBoeii crarbe [18] onuceiBaioT
ucciefOBaHUA, KOTOPbIE OHU IIPOBOASAT MO aHAJIU3Y
B3auMMOeHMCTBUS BO BpeMs paboTwl B rpymnmnax. Axa-
JIU3UPYyeTCs He TOJbKO TPAEKTOPUS IJiad, HO U II0JIO-
JKeHUe TeJia, a TaAKJKe peueBble JaHHbIe, II0CJIe Yero
OIIEHUBAaETCsA NPOAYKTUBHOCTD B3anMoAeicTBUA. TaKKe
aHaJIM3UpyeTcsa paboTa B MaJIbIX Ipynmnax. B miaHax
paspaboTunKOB — ampobalius U BHeIPEeHNe CHUCTEeMEI,
TO3BOJIAMIOINIEN CIPOTHO3UPOBATDH yCIIeX KOMAaHIHOMN
paboThI B GOJIBIITNX IPYIIIAX.

AsBrops! cratbu [19] oTmeuaroT, 4TO OTCIEKUBA-
HHUe B3TJs[a yUaluxcs MOYKeT CTaTh OCHOBOI IJs
paspaboTKM IMepCOHAJN3UPOBAHHONM O0PATHON CBA3U
IJIA YAYUYIIeHUsS HAaBBIKOB 00yueHusA. B 9Toi cTaThe
OMUCHIBAETCS aHAJIU3 JAHHBIX O TPAEKTOPUH B3IJISAAA,
coOpaHHBIX OT 16 YUeHUKOB cpeHell ITKOJIbI, KOTOPbIE
paboTrasiu ¢ «M0o3roM BeTTu» — OTKPBITON yueOHOIL
cpenoii, B KOTOPOU CTYIEHTHI U3yYalOT eCTeCTBeHHBIE
HayKU, co3aBasd MIPUUNHHO-CJIEICTBEHHbIE MOIEIN
nJisi o0yueHUsA BUPTYaJbHOTO areuTta. Lleab paboTbl
COCTOsJIa B TOM, UTOOBI IIPOBEPUTDH, MOTYT JIX HeJaBHO
HOABUBIIINECS I'JIa3HbIE TPeKephbl MOTPeOUTeIbCKOT0
YPOBHSA IIPEAOCTABUTH JaHHbBIE, KOTOPbIE IIO3BOJIAT
TIy0sKe 1CCaeq0BaATh OTHOIIIEHU S MEKIY UYTeHeM CTy-
IeHTaMU I'MIIEPTEKCTOBBIX PECYPCOB U IMOCTPOEHUEM
rpad®uyecKUX KapT NPUUYNHHO-CJIEJCTBEHHBIX CBA3€Ii.
Bl co0pan 3HAYUMTENbHBIA 00bEM HAHHBIX, a4 3aTeM
TOCTPOEHBI MOJAENN KJaacCu(PUKaTOpOB, UTOOBI IIpe-
cKasaTb, CMOTYT JIX CTYAEeHTHI IOCTPOUTH MIPABUJIbHBIE
OPUUYNHHO-CJIeICTBeHHbIE CBsi3U. IlocTpOeHHBIE MO
IpeaCcKas3bIBalOT MPaBUJIbHBIE NeHCTBUSA 1O MOCTPOe-
HUIO KapThl ¢ TOUHOCTHIO 10 80 %. ABTOpP cumMTaer, 4To
1a0JI0HBI B3TJISA[A CTYAEHTOB MIPU UYTEHUN MOTYT OBITH
XOPOIIUMHY ITOKA3aTeJIAMU UX O0IIell yCIieBaeMOCTH.

BosbInHCTBO MccaemoBaTe el aHAIN3UPYIOT B3a-
UMOJENCTBUSA CIAeAYIONIUX TUIOB: YUUTEJb — YUEHUK,
rpymmnoBas pabora (YyueHUK — YUeHUK), CAMOCTOSATEb-
Hada pabora (pabora ¢ 9JIeKTPOHHBIM pecypcom). Jlis
Ka)KJIOT0 M3 9TUX (POPMATOB CBONCTBEHHBI PA3IUYHBIE
noAXoAbl K cOopy u aHanusy maHHbIX [20—22], HO Bce
OHU CBOAATCA K (DOPMUPOBAHUIO KOMIIJIEKCHOM oOpar-
HOM CBs3U, ITO3BOJIAIOINEN HpemogaBaTeJ 0 BOBpPeMs
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0o0paTUThL BHUMAaHNE Ha KOHKPETHOI'O CTYAEHTa U ero
0COOEHHOCTH B IIPOIlecce O0YUeH! .

4. MeTtogonorusa nccnepoBaHuA

Iiss aBTOMaTn4YeckKoro cb6opa JaHHBIX 00 d9MOI[U-
AX 00yUamwIUXCcA C KaMep ¢ yrjioM o0030pa, paBHBIM
360 rpagycam, BO BpeMs I'PYIIIIOBOI pabOThI ObLIN pe-
IIeHbI CJIeAyIOIIe 3aJaun:

e QOcyimecTBieHa BUIEOCheMKa 00yUaloninxcsa Ha
KaMepy ¢ yryiom o63opa, paBHbIM 360 rpagycam,
BO BpeMsA IPOBeJAeHUs IPYIIIOBOI PAGOThHI.

e PaspaboTaHo mporpaMMHOeE pellleHre, 00ecIeun-
BaloIllee PAcCIO3HABAHUE U OTCJEKUBAHUE JIUI]
00yJarINXCs, a TaAKKe UX dMOIUHA C BHUAE03a-
OucH, CHATON HA KaMepy, yroJ 0630pa KOTOPOit
pasen 360 rpagycam.

e IIpoBeeHa OlleHKA KaUeCTBa PACIIO3HABAH S JIMIL
¥ SMOIUH B 3aBUCHMOCTH OT PACIIOJIOMKEHUS YUACT-
HUKOB BO BpeMs IIPOBeIeHIA I'PYIIIIOBOM pabOTHI.

BookcnepumenTe npuHaan yyactue 27 00ydaroIux-

ca B BoapacTe oT 20 10 23 j1eT. IKCHePUMEHT IIPOBOIUIICS
BO BpeMsA JeMOHCTPALMOHHOI'0 9K3aMeHa 0 JUCI{UILI-
He «ctopusa». Bugeosanuch A KasKION IPYHILI CO-
craBuja oT 8 1o 10 muuyT. Beero 6b1710 opranmu3oBaHO
eBATH IPYIIL:

e TpU I'PYIIIILI IO ABa 00yYAIOIIIUXCS;

® TPU I'PYIIILI 10 TPU O0YYUAIOIIXCS;

e TPU I'PYIIILI 10 YeThIPe 00y UAIOIIIUXCA.

Bbuiu nceieqoBaHbl TPU BapruaHTa paccaaku odoyua-
IOIUXCS BO BPEMs I'PYIIIOBO# paboTs (puc. 1).

Jlyisg KakaIoro BapmaHTa paccagKy ObLIO CHATO IIO
TPU BUAEO. 3alUCh BUIEO MPOU3BOIUIACH HA MOOUIIb-
HYI0 Kamepy ¢ 063opoMm B 360 rpaaycos (puc. 2). [lanuas
Kamepa BecuT 160 rpaMMoOB U mpocTa B yIPaBJIEHUMH,
YTO MO3BOJISIET UCIIOJH30BaTh €e 00yUaIneMycs UIn
npernogaBaresio. lJyid sanucu BUAe0 KaMepa CTaBUIaCh
mocepenHe CTOJIA, 32 KOTOPBIM CUIe I 00yJarouecs.
BI/II[eO OoT/INYaJIMCh BapHaHTaMHU IIOBOpPOTa KaMephl,
YTO HEeOOXOAMMO MIJIsI TOTO, YTOOBI BCe 00yUaroIuecs
OKasaJuch B HAWJIYUYIIIEM paKypce AJsA AaJbHEeHIIero
pacmosHaBaHUS UX JIUI[ U 9MOIUH.

H1a ananusa BUeo ObLIO0 Pa3paboTaHo CIenaIbHOoe
mporpaMMHOe o0ecIieueHme, ero apXuTeKTypa mpeacTas-
JeHa Ha cxeme (puc. 3).

AJsropuTtm paboThI IPOrPaAMMHOTIO PEIIeHUA YCIOBHO
MOYKHO IIPEeACTABUTh TPeMs OJIOKAaMU:

1) upeaBapuTeabHasa 00paboTKa BUIE03AIINCH;

2) pacio3HaBaHUe JIUIL U HMOIIUIA;

3) BBIBO/J] Pe3YJILTATOB 06PabOTKY BUAEO3AIUCH.

IToapo6Hoe onmrcaHue KasKa0ro 0JI0Ka IPeICTaBIEHO
B Tabsaure 1.

. - obyuarowmisca

- pabouwnit cton

@ - xamepa c obzopom 360 rpagycos

Puc. 1. Bapuanmut paccadku o6yuaroujuxcs

Puc. 2. Kamepa c 063opom 6 360 2padycos
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Puc. 3. Apxumexmypa paspabomannozo npozpammHozo peuleHus

Tabauuya 1
OnuncaHvie anropuTma paboTbl NPOrpamMmMHOro pelueHust
Ne
n/m HawunmenoBamnme 610Ka Onwucanue aJaropuTMa
1 IIpenBapurensuasi 06- | IIpenBapurenbHas 06paboTKa BUIEO3AINCH 3aKJIIOUAETCA B:
paboTKa BUIE03anCy | ® BbIAEJIEHUU HA BUJE03AIKUCH KayKI0r0 00yUJaroIerocs;
e pasOueHWU BUEO03aIMCH Ha OTJeJIbHbIE KaAPHI C IIIaroM B IIATH CEKYHI.
2 PacnosumaBanue Jauij Js1 oOHApPysKeHUs JIUI U OIPeJesIeHIs 9MOI[UH MCIoJIb3yeTca AeTeKkTop Jjiui Microsoft
¥ OMOIU I Azure Cognitive Services. IIporpaMmmMHOe pellieHre T03BOJISIET OIIPEEIATh TAKe 9MOIUH,
KaK cuacThbe, 3JI0CTh, IIpe3peHune, OTBpallleHne, CTpax, HelTpaJlbHOe COCTOSIHUE, I'PYCTh,
yausienue. B ciryuae He0OGXOQUMOCTH AJIs PEIIIEHU 3aaUl PACIIO3HABAHUS JIUII U 9MOIIU I
MOT'YT OBITh MCIOJIb30BAHBI APYrMe TeXHUYECKUE PEIlleHns, OCHOBAHHBIE HA HEMPOHHBIX
CeTsIX UM WHBIX ajropurmax [23, 24].
3 BriBoj pe3yibTaToOB ITo pesysbraTam aHaIM3a IPOrPaMMHOE PEIIIeHVe BBIUNCIIAET IPOIEHT KaJPOB, Ha KOTOPBIX
00paboTKu BUIE03a- YAaJIOCh OCYII[ECTBUTD PACIIO3HABAHME JIUIA ¥ 9MOIIUI KaKA0r0 00ydyarorierocs (OTHOIIIeHe
nucu pacrosHaHHBIX KaAPOB KO BCeM KajJpaM Buaeo, ymHoKeunHoe Ha 100).
Kpowme Toro, nporpaMmmHoOe o0ecreueHne BbIAAaeT NHOOPMAIAIO 00 SMOIIMOHAIBLHOM COCTOSI-
HUM 00yYAaIOIIerocsa B MOMEHT BpeMeHH t. Pe3yIibTaThl COXpaHsaioTes B (haiiae ¢popmara *.csv.
5. Pe3ynb'|'a'|'b| nccnepgoBaHuA OT IIOJIOMKEHUSA KaMepPhbl, IIOBEAeHUsI 00yUaloIierocs
¥ YCJIOBUI CHEMKU.
PesynbTaThl pacmosHaBaHUA JUI 00yUYaIONTUXCA Huskwuit mpoieHT pacmosuaBaHusa AJId rpyma 1 u 2
U UX SMOIIUII B 3aBUCHUMOCTH OT PACCAAKU IIPEeACTaB- BapmaHTa paccagkmu 1 o0ycJoBJIeH TeM, UYTO B JaHHOM

JeHsl B Tabuuie 2. KauecTBo pacro3HaBaHUA 3aBUCUT  SKCIIEPUMEHTE OAUH U3 00yUaOINXCs ObLI BEIHYKIEH
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Tabruua 2

Pe3ynbraTbl pacnosHaBaHusaA vl o6yyatowuxca
" MX SMOLMIA B 3aBUCMMOCTHU OT paccagKku

No Ne BapuanTa Ne oByuaro- IIporent
S paccagku merocs pacros3HaH-
obyJaronuxcs HBIX KaJpPOB
1 1 1 21
2 20
2 1 1 30
2 85
3 1 1 97
2 90
4 2 1 80
2 35
3 _
5 2 1 69
2 66
3 84
6 2 1 91
2 97
3 64
7 3 1 55
2 51
3 1
4 57
8 3 1 13
2 53
3 91
4 18
9 3 1 99
2 3
3 96
4 78

HOBOPAYMBATHCA K JOCKE, HAXOMMBIIEHCS 3a €T0 CIIU-
Houi. O6GyuarIiuecsa rpynnbl 3 He OTBOPAUUBAJIUCH OT
KaMepbI BO BpeMdA SKCIIEDMMEHTa, B PE3YyJIbTATe Uero
OBLJIO TOCTUTHYTO BBICOKOE KaueCTBO PACIIO3HABAHUSA
ux juil v dMmo1iui (97 u 90 TpoIeHTOB COOTBETCTBEHHO).

B rpynme 4 okasajaoch HEBO3MOXKHBIM IIPOBECTU
pacrosHaBaHUE OJHOTO M3 OOYYAIOIMUXCA W3-3a IoIa-
ITaHWA KaIPOB HA TEXHUYECKUU IITOB KaMepbl. Takum
006pa3oM, MOYKHO OTMETUTD, UTO HEJOCTATOK UCII0JIb30-
BaHUSA KaMepsl ¢ yriaom o63opa B 360 rpagycoB — BO3-
MOJKHOCTB MOTIalaHUA KAPTUHKY HA TEXHUUYECKUI IITOB

(kamepa ¢ yraom o63opa B 360 rpamycoB mpecTaBigeT
co00ii 1Ba COBMEIIEHHBIX 00BEKTHBA C yIJIoM 0030pa
180 rpagycos Kaxxkabiit). [Ipu 9TOM BaXKHO 3aMETUTD, UTO
KaMepy HYKHO PacCIOJIO}KUTh TAKUM 00pa3oM, UTOOBI
CTAaJIO0 BOBMOXKHBIM OCYII[€CTBJIATH PACIIOBHABAHUE TPEX
00yYaronuXcsa, O YeM CBUAETEIbCTBYIOT PE3yJIbTATHI,
HOJIyUYeHHbIE IJIA IPyI b u 6.

Huskoe KauecTBO pacmo3HaBaHUSA 00yUAIOIUXCS
rpymmsl 7 06yCJI0BJIEHO PACIIONIOMKEHNEM KaMephl, TP
KOTOPOM 00yUaroIrecs OKa3aanch B CJI0MKHOM JIJIA pac-
MO3HABaHUS paKypce.

Ha kauecTBO pacmosHaBaHUA TaKJKe BIUSIET MOBejie-
Hue obyuatorerocd. Tak, ooyuatoriuecs 1 u 4 u3 IpyIITbI
8 yacTo M0BOPAUYMBAJINCH B CTOPOHBI ¥ OTBOPAUNBAJINCH
OT KaMephbl, UTO CYII[eCTBEHHO CHU3WJIO KaYyecTBO pac-
MO3HABAHUS.

Haunyuliee KauecTBO PACIIO3HABAHUSA IJIS Bapu-
aHTa paccagKu 3 yIajoch IIOJAYUYUTh y rpyrasl 9. Bece
o0yuamIinuecsa OKasajJuCh B XOPOIIeM paKypce IJs
pacno3HaBaHuA. KauecTBO pacro3sHaBaHUA AJA TPEX
YYaCTHUKOB 9KCIIEPUMEHTAa OKas3ajaoch paBHbiM 99, 96
u 78 nporenTos. OgHaKO 4151 00yUaroIerocs 2 us gaH-
HOIi 'PYIIBI KAUECTBO PACIIO3HABAHU I COCTABUJIO BCETO
Tpu nporeHTa. Takoil HU3KMI IIPOIEHT PACIIO3HAHHBIX
KaapoB 00yCJIOBJIEH IIOJIHOM 3aCBETKOM KaJAPOB OT OKHa,
PAaCIIOJIOKEHHOT0 HeTIOCPEICTBEHHO 3a CINHOM 00yUuaro-
mrerocs (oo 1).

Domo 1. Baceemka sudeo om OKHA

K cosxasieHnio, UCIOJb3yeMble aJTOPUTMBI He II0-
3BOJIAIOT IPOBOJUTH PACIIO3HABAHUE JIUIlA U 9MOIUIT
B cJydYae PACIOJIOKEHUs 3a CIMHON 00ydarmInerocs
CUJIBHOTO UCTOUYHUKA cBeTa (OKHA miin jamibl). OmHAKO
MaHHBIA HEJOCTATOK CBOMCTBEHEH BCEM COBPEMEHHBIM
aJropuTMaM PacHOo3HABAHUS JIUI Ha BUJE03aTINCAX.

Ba'KHO 3aMeTUTD, UTO HAJIUUNE OUKOB HE MIOBJIUAIIO
HA KaYecTBO PACIO3HABAHWS JIUIL U dMOIUH 00yUaro-
muxcsd (oo 2).
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Domo 2. Pacno3nasarnue LUYG U IMOUUL 00Y1aiou,ezocs 6 04Kax

Takum oOpazom, IpuMeHeHre KaMep ¢ yraoM 0030-
pa, paBubIM 360 rpagycaM, B IeJIAX aBTOMaTUUYECKOTO
cbopa JaHHBIX 00 AMOI[MOHAJIBHOM COCTOSTHUU 00yUaro-
IIUXCA BO BPpeMsA I'PYIIIOBOM pabOThI BOSMOIKHO JJIS BCeX
HMCCJIe0OBaHHBIX BAPUAHTOB PACCAAKU O0YUAIOINXCA.

6. BbiBOogbI

B craTbe npeacTaBIeHbI PE3YIbTATHI MCCIENOBAHMU A
10 IPUMEHEHUW0 TeXHOJIOTUI aHaJam3a BUIE0 C Kamep
c yraom o63opa, paBubIM 360 rpagycam, aasd aBTOMA-
TUYECKOTro cOopa JaHHBIX 00 OMOITUAX 00yUaIOIIUXCSI BO
BpeMsA paboThI B rPpyNnax Ha YUeOHBIX 3aHATUAX.

ITo pesyabpTaTaMm mccIeqOBaHUSI MOXKHO CIeJaThb

cJIeIyIOI e BHIBOIBI:

e CoBpeMeHHbBIE TeXHOJIOTUN KOMIIBIOTEPHOT'O 3pe-
HUS T03BOJISTIOT OCYIIIECTBJISATH aBTOMATUYECK UL
c6Op JaHHBIX 00 AMOIUAX 00YUAIOIIXCS BO BpeMsI
paboThI B IpyHnax Ha YUeOHBIX 3aHATUAX.

e ABTOMATHYECKHUN cOOP HAHHBIX 00 9MOIIUIX
o0yuaronmxcsa BO BpeMs paboThl B IPyMIIax Ha
y4eOHBIX 3aHATUAX BOBMOKHO OCYIIIECTBIATE HA
OCHOBE BH/I€0, 3alIICAHHOTO Ha KaMephl C YIJIOM
o630pa, paBubIM 360 rpagycam.

e Ha oguy xamepy c yrjom ob630pa, paBHBIM
360 rpagycaM, MOKHO IPOU3BOLUTH 3aIlUCh
PaboThHI TPYHIELI O0YUAIOIINXCA, COCTOAIIEH U3
IBYX—UeThIPpeX UYeJIOBEK.

e Ha KauecTBO pacrmos3HaBaHWA JIUI U SMOI[U
o0yuarInuxcsa, paboTaInX B I'PyIIle, BIUIET
OJIOJKEeHUe KaMephl, IIoBeeHne 00yJYaroninxcs,
a TaKJKe YCJIOBUA CheMKHU.

e Hagmuyme CUJIBHOTO MCTOYHUKA CBETa 32 CIMHOM
00y4aroIerocs IPUBOAUT K HEBO3SMOXKHOCTH COO-
pa JaHHBIX 00 AMOIIUAX JAHHOTO 00yUAIOIIerocs.

e Hajgwnuue OYKOB He BJIMAET Ha KAa4eCTBO PaCIIO3-
HaBaHUA JUIL U DMOIIUIA 00yUarOIINXCs.

PaspaboTaHnHoe B X0/ie OIUCHIBAEMOT'0 NCCIeJOBAHU I
mporpaMMHOe peIlleHue AJIsd aBTOMaTu4ecKoro coopa
IaHHBIX 00 9MOIIMAX OOYUAIOIINXCs BO BpeMs pPaboThl
B IpyNIax Ha yYeOHBIX 3aHATUIX MOYKET ObITh UCIIOJIb-
30BaHO MJIS ITPOBENEHUS NAJbHEUIIINX WCCIeTOBAHUM,
HaOpaBJeHHBLIX HA U3YUYEHNEe BIANAHUA 9MOI[MOHAJIbHO-
TO COCTOSHUA 00yUamIUXCcs Ha UX o0pas3oBaTebHbIE
yCIIexu.

IIporpaMMHO-TEXHUYECKUH KOMILJIEKC, COCTOAIIIUI
u3 BUAEOKaMepHI 1 pa3paboTaHHOT0 IPOTPAMMHOTO pe-
IIeHUsA, MOKET ObITh MCIOJIb30BAH MIPEIofaBaTeIaMu
BY30B IJId MOJYUeHUsT 00PaTHOII CBS3HU 110 Pe3yJIbTaTaM
PaboThI yUAIITUXCS B MAJIBIX TPyInax. [{oMoTHATEIEHBIM
OpUMeHeHUeM JaHHOTO PeIlleHUs MOKEeT CTATh ero mc-
0JIb30BaHUE BO BpeMs IPAKTUUECKOI PabOTHI B IITKOJIE
CTY/IEHTOB IIeJBY30B B IeJIAX NaJbHENIIero caMoCTOs-
TeJHLHOTO aHaJIM3a CTyAeHTaMU CBoell paboThl U ped-
Jexcuu. B mepcunekTrBe padpaboTaHHOE IIPOrPaMMHOe
pellieHre MOKeT TaKJKe IIPUMEHSATHCS BO BpeMs IIpoIie-
IyPbI OIleHUBAHUSA HABBIKOB CTYAEHTOB II0 OPTaHu3aIlny
COBMECTHO# paboThl YUEHUKOB B MAJBIX I'PYIIIIaX.

PesyibTaThl HACTOAIIETO UCCJIEOBAHUA MOT'YT OBITH
WCIIOJIb30BaHBI AJIA (G OPMUPOBAHUS TEMATUKY HAYUHBIX
HCCJIeIOBAHNI POCCUNCKMUX BY30B B IIeJIAX Peain3aIium
samau pasgesia «O0pasoBaHUe M KaApbl» IIPOrpaMMbI
«DudpoBas sxonomuka Poccutickoit @enepanuu s, yT-
BepiraenHoU Pacnopsaskernuem IIpaBurenscrsa Poccuii-
croit Pepepariuu ot 28 urosisa 2017 roga Ne 1632-p [25].
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APPLICATION OF COMPUTER VISION TECHNOLOGIES
FOR AUTOMATIC DATA COLLECTION ABOUT EMOTIONS
OF STUDENTS DURING GROUP WORK
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Abstract

Today the global scientific community is actively discussing the issues on the application of artificial intelligence in education.

One of the least studied technologies in terms of its application in education is computer vision. The development and implementation
of intelligent systems based on video analysis and machine learning algorithms provide new opportunities for teachers and staff of
the educational organization administration to understand and transform the educational process. The article discusses the use of
video analysis technologies from cameras with a 360-degree view to collect data on the emotional state of students during group work
in the classroom. In the course of the described research, a software solution for automatic emotions data collection during students’
teamwork leaning was developed. This solution can be used for future research aimed at studying the impact of emotional state on
students’ educational success. The results of the study can be used to form the research agenda of Russian universities in order to
implement the objectives of the section “Education and personnel” of the program “Digital economy of the Russian Federation”,
approved by the Government of the Russian Federation.

Keywords: digital transformation of educational process, artificial intelligence, computer vision, video analysis, data analysis,
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