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AuHoTtauus. Ilocmanogxa npobremvl. Hhopmatusaims o0pa3oBaHus CYIICCTBEHHbIM
00pa3oM BIHSIET Ha BO3MOXKHOCTH Pa3BUTHS MPOCTPAHCTBEHHOTO MBIIDICHUE YYAIMXCs, HAMPH-
Mep, OHa 3HAYMTENILHO PACUIUPSET MEPCICKTUBBI IPHMEHEHHSI TEXHOJOTHH CTEPEOCKOIUYe-
CKHX M300pa)K€HHI B MPENOJaBaHUH T€OMETPUH. AKTyalbHON SBISieTCsl mpobiema Bbibopa
MPOrPAMMHBIX CPE]l, TIO3BOJBIIOIINX TIOY4aTh KAYeCTBEHHbIC CTEPEOCKOMIECKUAEC N300PaKEHN,
a TaKXe 0T6opa TCXHUYCCKUX CPEACTB IJId HAWIYUIICTO BOCIIPUATHSA o6yqa}oumM1/1c5{ 3TUX
M300paKeHuii B mporecce u3yueHust crepeomerpui. Llens uccnenoBanust — 000CHOBAHHE IIEIIe-
COOOPa3HOCTH HCIIONB30BAHUS CTEPCOCKONMMYECKUX, B YaCTHOCTH aHATTH(HYSCKHX, H300pake-
HHH UL U3YYCHUsST CTCPECOMETPHUH, a TAKIKEC BBISIBJICHUE HaI/I6OHee MOAXOOAIMNX U JOCTYITHBIX
IS 3TOT'O AJIIEKTPOHHBIX CPeJl KOHCTPYHPOBAHHUS MOMOOHBIX N300payKeHUH U BHIOOpP TEXHOJIOTUH
TPaHCIIIAY HX ydamuMcs. Memooonozus. AHATM3UPYIOTCS 0COOCHHOCTEH HEKOTOPBIX MpPO-
TPaMMHBIX CPEX ISl KOHCTPYHUPOBAHHUS CTEPEON300paKEHNI U MX MPUMCHEHHUS MPH W3YICHUH
FEOMETPHH, BBISIBISIFOTCSI OCHOBHBIC METO/IbI TIOJYYCHHS U TPAHCISALHMU CTEPEOCKOMHYECKOr0
n300paxeHus1, POPMYITUPYIOTCS PEKOMEHAAINH 110 BHEPEHHUIO TEXHOJIOTHU CTEPEOCKOITUYE-
CKUX M300pakeHU# B yueOHbIN mpouecc. Pezyrsmamer. O60CHOBaHA 11€7€CO00Pa3HOCTh HC-
MOJIb30BAHHS CTEPEOCKONMNYUESCKUX H300paKeHUI P U3yYEeHUH CTEPEOMETPHHU. Y CTAaHOBJICHO,
YTO CaMblil ACHICBHIN M MPOCTOM BapUAHT MOMYYCHUS CTCPEON300PAKEHIH TaeT TEXHOIOTHS
[[BETOBOI'O pa3JeJieHUs, II09TOMY HMEHHO ee ClIe[yeT PEeKOMEHJOBAaTh Ul HCIIOJIb30BaHUS
B Pa3BUTHUH MPOCTPAHCTBEHHOI'O MBIIUICHUS YYAIMXCsA. AHAIU3 IPOrPaMMHBIX CPE ISl KOH-
CTPYHPOBaHUS U300paKEHUH CO CTEPEOCKOMMYECKAM d(PPEKTOM, a Takke HaydHBIX padorT,
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TIOCBSIIICHHBIX MTPUMEHEHHIO CTEPEOCKOMMYECKUX W300payKeHUH TIPH U3YUSHUH Pa3IMNYHbIX JHC-
LUIUIMH ¥ TIPY OpraHu3ally POEKTHO-UCCIEeN0BaTEIbCKON NeITeIbHOCTH YUalIuXcs, MoKa-
3bIBaeT, 4TO0 MH(pOpMaTU3anus o0pa30BaHUS CYLIECTBEHHBIM O0pa3oM pacUIUpsieT MepcreK-
TUBBI MIPUMCHEHHSI TEXHOJIOTHH CTEPEOCKONMYECKUX H300paxkeHud. B wacTHOCTH, yduTens
MaTEMaTHKH, UCTIONB3YS Pa3IHMYHbIE TPOTPAMMEI, MOTYT CAMOCTOSITENIFHO OBICTPO M TOCTYII-
HO CO3/]aBaTh KAYCCTBCHHBIC aHATIH()UICCKUE N300paKEHIS A IPEHOIaBaHIs TeOMETPHH.
[IpoBeneHHbIe UCCIIEIOBAHUS TIO3BOJIUIIH BBISICHATD, YTO ONITUMAIBHBIM CPEJICTBOM JIJISl 3TOTO
SIBIIETCS] CHCTEMa THaMuaecKoi MateMatiku GeoGebra. 3axmoyenue. BEIIBICHBI 21eKTPOHHBIC
cpenpl, HauboJee MOIXOMAMINE A KOHCTPYHPOBAHUS KAYECTBEHHBIX CTEPEOCKOIMMIECKUX
M300pakeHu# C 1eNbI0 MPUMEHEHHsI X B Mpolecce 00y4YeHUsI TeOMETPUH, BEIOpaHbI JOCTYII-
HBIE TEXHOJIOTHH TPAHCISIMU TaKUX H300paKeHHWH. AKTyaIbHBIMH OCTAIOTCSI BOIPOCH pa3-
pabOTKM METOIUKH HMCIOIb30BaHUS aHATTU(PHUECKUX U300paKeHU B MPENoJaBaHUU CTEPEo-
METPHUH U OpraHU3alMY TOATOTOBKU YUHUTENICH MaTeMaTUKU K peaTi3aliy STOH METOAMKH.

KiroueBble ciioBa: aHarnug, mpocTpaHCTBEHHOE MBIIICHUE, CUCTEMAa TUHAMUYESCKON
matematuku, GeoGebra
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stereoscopic image technology in geometry teaching
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Abstract. Problem statement. Informatization of education pointedly affects the develop-
ment of students' spatial thinking, that fact significantly expands the prospects for applying stereo-
scopic image technology in geometry teaching. The problem of choosing software environments
that allow obtaining high-quality stereoscopic images, as well as the problem of technical
equipment selection for the best perception by students of these images in the process of stu-
dying stereometry, are relevant. The purpose of this study is to substantiate the appropriateness
of using stereoscopic anaglyph images to study stereometry, as well as to identify the most
suitable and accessible electronic environment for constructing such images and choosing
a technology for transmitting them to students. Methodology. The authors analyze the features
of some software environments for constructing stereoscopic images and their application in
the study of geometry, identify the main methods for obtaining and transmitting stereoscopic
images, and formulate recommendations for introducing stereoscopic image technology into
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the educational process. Results. The work substantiates the appropriateness of using stereo-
scopic images in the study of stereometry. It has been established that the cheapest and sim-
plest option for obtaining stereo images is provided by color separation technology, therefore
it should be recommended for use in the development of students’ spatial thinking. Analysis
of software environments for constructing images with a stereoscopic effect, as well as scien-
tific works devoted to the use of stereoscopic images in the study of various disciplines and in
organizing the project-oriented and research activities of students shows that informatization
of education significantly expands the prospects for using stereoscopic image technology.
In particular, mathematics teachers, using various programs, can quickly and easily create
high-quality anaglyph images for geometry teaching. The conducted research made it possible
to find out that the optimal tool for this is the GeoGebra system of dynamic mathematics.
Conclusion. The work identified electronic environments that are most suitable for constructing
high-quality stereoscopic images for the purpose of using them in the geometry teaching process,
and selected available technologies for transmitting such images. The issues of developing
a methodology for using anaglyph images in stereometry teaching and organizing the training
of mathematics teachers to implement this methodology remain relevant.

Keywords: anaglyph, spatial thinking, dynamic mathematics system, GeoGebra
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IMocTanoBka npodaembl. HpopMaTu3aus cpeIHero u BhICIIEro oopa3o-
BaHUS IMO3BOJIAET C KaKIBIM TOJIOM YBEJINYMBATH COBOKYMHOCTb CPEJICTB, CIIO-
COOHBIX CYIIECTBEHHBIM 00pa3oM BIHATH HA MHTEJUIEKTYaJbHOE Pa3BUTHE YEJO-
Beka. OHOM M3 COCTaBIIAIONIUX TAKOTO PA3BUTHUA SIBISETCS HMPOCTPAHCTBEHHOE
MbllIuIeHUe. braronapst 3ToMy BHIy YMCTBEHHOW AEATEIBHOCTU CO3JAIOTCS MPO-
CTPaHCTBEHHBIE 00pa3bl M OCYILECTBIISETCS ONEPUPOBAHUE UMHU IPU PEIICHUU
Pa3IUYHBIX TPAKTUYECKUX U TEOPETUUECKHX 3a/1a4.

3aKOHOMEPHOCTH PEabHOT0 TPEXMEPHOIO IMPOCTPAHCTBA KaXKbIH UEIOBEK
OLIYIIAeT MPAKTUYECKH C POXKJIEHHUs. TeM He MeHee NPH U3YYEHUU CTEPEOMETPUH
B CTapIIMX KJlaccaX CpeIHeW LIKOJbl yyaluecs, BUIS HM300pa)KeHUE MpOCTpaH-
CTBEHHBIX (PUTYp, YACTO HE MOTYT MPEACTABUTH UCTUHHOE PACIOI0KEHHE OTIEIb-
HBIX T€OMETPUYECKUX OOBEKTOB OTHOCHUTENILHO JAPYT Jpyra, 4YTo O0YyCJIOBIEHO MX
cJ1a00pa3BUTHIMH TPOCTPAHCTBEHHBIMH TIpEACTaBICHUSMH. [IpocTpaHCTBEHHbIE
o0pa3bl, CO374aHHUE KOTOPBIX SBIISETCS COCTABHOM YacThiO NMPOCTPAHCTBEHHOTO
MBILIUIEHUS, IEPBOHAYAILHO (POPMHUPYIOTCS C ONMOPOM Ha HAIJSIIHYIO OCHOBY [1].
IIpu 5TOM OlLlEeHKa B3aMMHOIO PAacIOJIOKEHUS] OOBEKTOB CTAHOBUTCS BO3MOXKHOM
3a CYeT BOCIHPUATHUS TIIyOMHBI MPOCTPAHCTBA, YTO OOYCIIOBIEHO CHOCOOHOCTHIO
OLIyIIeHHs (PU3HOJIOTHYECKOro mapamnakca'. COrlacHO TEOPUH HAIIEro 3pEHHS,

' Hasapose A.C. ®otorpammerpus: yueOHoe Mocobue Il CTyIeHTOB By30B. Munck: TerpaCu-
cremc, 2006. 368 c.
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YeJIOBEK HAJENIEeH BO3MOKHOCTbIO (PMKCHUPOBAThH AK€ HE3HAUUTEIbHYIO Pa3HULLY
n300paxeHnii, BOCOPUHUMAEMBIX JIEBHIM M TpaBbIM rnazoM. [lostomy, ecnu ¢ mo-
MOIIBI0 HEKOTOPOT0 TEXHUYECKOI'O CPEJACTBA TPAHCIMPOBATH HA KaXKIbIM IJia3
CHeUUATFHBIM 00pa30M MOATOTOBIEHHOE H300payKeHHE, TO U B TOM CITydae YelIOBEeK
CIOCOOEH MOYYBCTBOBATh INIYOHHY MPOCTPAHCTBA, IOCKOJIbKY, pacCMaTpUBas 1Ba
TaKUX IUIOCKMX PHUCYHKa (cTepeomapy), OH MOIYyYUT €IUHOE MPOCTPAHCTBEH-
HOE (CTepeOoCKONnYecKoe) n3oopakenne. Takoil moaxo/1 mo3BojsieT GOpMUPOBATH
y HIKOJLHUKOB MPaBUJIbHBIE TPOCTPAHCTBEHHBIE 00Pa3bl TEOMETPUIECKUX OOBEK-
TOB, HE IpHuOeras K KJ1aCCUYECKUM HaTyPaJIbHbIM MOJEIISIM.

CBoiicTBa CTEPEOCKOMNYECKOT0 N300paKEeHHsI 3aBUCAT KaK OT Ka4ecTBa HC-
MOJIb3yEeMOIl CTepeonapbl, Tak M OT Criocoda mepenadn N300paKEHUsI COOTBETCTBY-
toremy riazy. CoBpeMeHHBI ypOBEHb Pa3BUTHUS WH(OPMALMOHHBIX TEXHOJIOTHI
MIO3BOJISIET CO3/]aBaTh CTEPEONAPHI C UCIOJIB30BAHUEM PAa3IMYHBIX IPOrpaMM. ITO
MOTYT OBITh W H3BECTHBIC TIpauueckue peaakTOpbl, U CIENUaTU3UPOBAHHBIC
nporpaMMbl. HekoTopble M3 HUX JTOMYCKAalOT KOHCTPYHPOBAHHUE CTEpEONaphl U3
OJTHOTO TUIOCKOTO H300pa)K€HHsI MPOCTPAHCTBEHHOTO oOBekTa. s monydeHus
CTEPEOCKOITMYECKOTO M300PaKEHUSI TEOMETPUUECKUX (PUTYp MOXKHO TakkKe ¢ ycre-
XOM MPUMEHSTh CUCTEMbI TMHAMUYECKOW MAaTEMaTHKH.

Crioco6 TpaHCIANMH TUIOCKUX PUCYHKOB Ha KaXIbIA Ij1a3 CBSI3aH C THUIIOM
cTepeonapsl (COBMEIIEHHAs! WM pa3/iefieHHas ), a TaKKe C TEXHUYECKUM yCTpOii-
CTBOM, OCYULIECTBIISIOIIUM IIepeaady n300pakeHus.

Takum oOpa3om, cymiecTByeT nmpobiaema BbIOOpa MPOrPaMMHBIX Cpell, T03-
BOJISIFOLIMX TIOJTy4aTh KaUeCTBEHHBIE CTEPEOCKONMMUECKUE N300paKEeHUs, a TaKKe
0TOOpa TEXHUUECKUX CPEACTB JJIsl HAMITYYIIETO BOCHPUATUS 00YUaIOIMMHUCS 3TUX
n300paXkeHUl B Mpolecce U3yYeHHs] CTEpEOMETPUH. BBIBOJIbI, MONTYUYEHHbIE MTPU
WCCIIEIOBAaHUH MEPEUNCICHHBIX MPOOJIeM, MOTYT UMETh CYIIECTBEHHOE 3HAaYCHHE
JUTsS OpPTaHU3aIuH YIeOHOH JAEATEIbHOCTH MIKOJIBHUKOB MO (DOPMUPOBAHHIO Y HUX
MIPaBWJIBHBIX MPOCTPAHCTBEHHBIX MPEACTABICHUI O Pa3IMYHBIX T€OMETPUUECKUX
¢burypax, ux KOHQHUrypammsx 1 CBOMCTBaX.

OCHOBHBIEC TPUHIIHITBI IOCTPOSHUS CTEPEOCKOMTUYECKUX N300paskeHuil oTpa-
seHbl B pabotax A.C. Haszaposa?, I'.B. Tuxomuposoii®, A.C. Koporuna, E.B. ITo-
noBa, C.1. PotkoBa [2], B.I'. Yadononoii, U.B. T'azeeBoit [3] u np. Paznuunbie
TEXHOJIOTHH JOCTIDKEHHS CTEPEOCKOMMYECKOTo dPPeKTa OMMCaHbl B ITyOIHKaIH-
ax }0.®. Kumwxknukosa [4], H.M. ®enopenko, B.B. Ilerposoii, JI.O. PyGeniureii-
Ha [5] u ap. [IpuMeHeHHI0 CTEpEeOCKONUYECKUX N300pakKeHUH MTPU U3yUYEHUH pas-
JUYHBIX JUCIMIUIAH B IIKOJE W BY3€, a TAKXKE OpPraHu3allid MPOEKTHO-UCCIIEeN0-
BaTEJIbCKOM JEATEITHHOCTH yUaluxcst ocBsiieHsl padoTel A H. Cepreesa, O.C. Map-
koBuya, T.B. Bopdonomeesoii [6-8], H.M. ®denopenko, B.B. Ilerposoii, JI.O. Py-
oenmreitna [5], T.B. AnekceeBoit, E.B. 3unenko [9], H.M. baganosoii, A.I'. ba-
nanosa [10], T.C. IlepomoBoii, A. Ceiconsatunoi [11], M. Kmerosoii [12],
P. Kaenzepc, 1. Baiic [13] 1 MHOTHX JpyTHX aBTOPOB.

Heap ucciaegoBanuss — 0OOCHOBaHHUE 11€JIECOO0PAa3HOCTH HCIOIB30BAHUS
CTEPEOCKOMMYECKUX, B YACTHOCTH aHATU()UIECKUX, M300paKEeHUH I N3yUeHUs

2 Hazapos A.C. ®OTOrpaMMETPHS. ..

3 Tuxomupoea I'.B. ®dusnueckre OCHOBbI MOJNYYEHHs 3PUTENBHON MHPOPMALMK: Y4eOHOE To-
cobue. CII6.: CIToI'YKuT, 2005. 146 c.
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CTEpPEOMETPHUH, a TAK)XKE BBIABICHUE HAuMOOJee MOAXOAAIIUX U JTOCTYINHBIX AJIs
3TOTO JIEKTPOHHBIX CpPEJl KOHCTPYMPOBAHUS TaKUX M300pakeHUH U BHIOOp TeX-
HOJIOTUU TPAHCIISLUHU UX YUYAIIUMCSL.

Metononorus. s JOCTHKEHNS YKa3aHHOM LIENN OCYILECTBIICH aHAJIN3 OTe-
YECTBEHHOW U 3apyOEKHON HAyYHOU JIUTEpaTyphl, B KOTOPOH OTPaKArOTCs Teope-
THYECKHE OCHOBBI ()OPMHUPOBAHUSA y O0YyHarOIUXCs MPOCTPAHCTBEHHBIX 00pa3oB
TeOMETPUYECKUX (PUryp, MaTeMaTU4eckue M (PU3HOIOTUYECKHE OCOOCHHOCTH KOH-
CTPYMPOBAHUS CTEPEON300paXKEHNUHN, ONMCHIBAIOTCSI OCHOBHBIE TEXHOJIOIMU TOTY-
YEHUSI CTEPEOCKONNYECKOr0 M300payKeHUsl, pacCMATPUBAIOTCSI HAIIPABJICHUS IIPHUMe-
HEHUs CTEPEOCKOMUYECKUX M300pKEHUH UIsl OpraHu3aliyd y4eOHOH M IPOEKTHO-
HCCIIEI0BATENIbCKON /1€ATEIbHOCTH IIKOJIBHUKOB M CTYJIEHTOB, M3y4aeTcs IMpak-
TUYECKUI OMNBIT pealu3alid TAaKOM NEATENBHOCTH B IIKOJIAaX U By3ax Poccum,
a Tak)Ke MPOU3BEIEH BHIOOP KOMIBIOTEPHBIX IPOrpamMM, MO3BOJISIIOIIUX OBICTPO
U HECJIOXKHO CO3[aBaTh KAUYECTBEHHBIE CTEPEONAphI 11 IPUMEHEHUS UX NIPU U3Y-
YEHUH CTEPEOMETPHUH.

B nporecce nccrnenoBanus MpUMEHsUTUCh Takue OOIIEHaY4YHbIE METObI, KaK
0030p HAYYHOH M METOIWYECKOH JIMTepaTyphl B 00IaCTH OpraHU3alMH yIeOHOH
U NIPOEKTHO-UCCIIE0BATEIBCKOM ACSITEIBHOCTH IKOJIBHUKOB U CTYIEHTOB C IIPH-
MEHEHHUEM CTEPEOCKONMUYECKUX M300pakKeHU, aHaJIU3 0OCOOEHHOCTEH HEKOTOPBIX
MIPOrPaMMHBIX CpPeJ] A5l KOHCTPYHPOBAHUS CTEPEOU300paKEHUI U UX MpPUMEHE-
HUS TIPHU U3YUYCHUN PA3IMYHBIX JUCIUIUIMH B IIKOJIE U BY3€, KIIACCH(HUKAINS Me-
TOJIOB TOJIyYEHUS] ¥ TPAHCISILMU CTEPEOCKOIMMUYECKOro M300paxkeHus, GopMyiu-
pOBaHME BBIBOJIOB M PEKOMEHAINI 110 UTOraM aHaJIUTHYECKUN paOOThI.

Pe3yabTatel u 00cyxaeHune. Baxxuelie 3a1aueid MpernoaaBaHusi FeOMETPUN
B IIKOJIE SIBJISETCS PAa3BUTHE MPOCTPAHCTBEHHOI'O MBIILICHUS YYaIlUXCs, KOTOPOE
BKJIIOYAET B ce0s1 (popMHpOBaHUE MPOCTPAHCTBEHHBIX 00PAa30B U YMEHHUE ONEpUpo-
BaTh uMH. llIKonbHYKH, 00IaqatoNMe TPOCTPAHCTBEHHBIM MBIIUICHHEM, JIETKO CO-
3[1al0T HOBBIE TPeXMEpHbIE 00pa3bl, B KOTOPBIX BOCIIPOM3BOASATCS U MPeodpasyroTcs
MPOCTPAHCTBEHHBIE CBOIMCTBA W OTHOMICHUS] 00bekTOB. /151 mepBuuHOTO (hopMmpo-
BaHUS IPOCTPAHCTBEHHBIX 00pa30B HEOOXOIMMO 3pUTENBLHOE BOCHIPUATHE OOBEMHOTO
BEIIECTBEHHOTO HATISAHOTO Marepuaia. GopMupyemblii IPOCTPAHCTBEHHBIA 00pa3
JIOJDKEH 00J1a71aTh TAKMMH KayeCTBaMH, KaK THOKOCTb U TMHAMUYHOCTb. JTOTO MOXK-
HO JOCTWYb, pacCMaTpUBasl U3y4aeMblii OOBEKT C pa3IMYHbIX MMO3UIMH, IIepeMelas
ero B mpocTpaHcTBe. Kpome HaTypallbHBIX BEIECTBEHHBIX MOjENeH (reomerpuye-
CKHE TeJa, MakeTbl U T. J.) B KaYECTBE HAIVIAHOCTU PACCMaTPUBAIOT M YCJIOBHBIE
rpaduueckre M300paxKeHus (YepTeKHU, U300paKEHUsT B pasHbIX Mpoekiusx) [14].
B coBpeMeHHBIX YCIOBHSAX CO3/laHME MPOCTPAHCTBEHHBIX OOpa30B C IMOMOLIbIO
YCJIOBHBIX IpauuecKux N300pa’keHuil 1 ONepUpOBaHUE UMM B OCHOBHOM JOCTHTa-
eTcs 3a CUET MPUMEHEHNE KOMIIbIOTEPHBIX ITPOTPAMM.

VY KaX70ro U3 Ha3BaHHBIX TUIIOB HAIVIAAHOCTU €CTb CBOM HEJOCTATKU W IIpe-
nmyuiectBa. Hammpumep, HaTypanpHas BELIECTBEHHAs HAIVIAIHOCTb, B YaCTHOCTH,
MO3BOJISIET OULYTUTh B3AMMHOE PACIIOIOKEHHUE YaCcTe U3y4aeMO r€OMETPUUECKOM
KOH(UTypayu Ipyr OTHOCUTEIBHO JpyTra, HO MPH 3TOM HE JUIA BCSIKOW 3a1adu
WJT TEOPEMBI X YCIIOBHSI MOKHO TIPEJICTaBUTh B 00beMHOM Mojaenu [15].

VYcnoBHble rpaduyeckre n300pakeHuss 0OBIYHO MPEACTABISIOT CO00M Tpo-
€KUY BUIMMOM 4acTU NPOCTPAHCTBA Ha IUIOCKOCTh. [IpMMeHeHne KoMIIbroTepa st
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MIPEACTABICHHsI TAKOW HAIJISTHOCTH MO3BOJISIET pacCMaTPUBATh CKOJIb YTOJIHO MHOTO
TUTOCKHUX MPOEKLUI M3y4aeMOi COBOKYITHOCTH MPOCTPAaHCTBEHHBIX (PUTYp Ha SKpaHe
MoHHUTOpa. Ha ycnoBHBIX rpaduuecKkux n300paKeHUsIX MOXKHO OTPa3UTh MPAKTH-
YECKH JII0ObIE TEOMETPUYECKHE KOHPHUTYPALIMU U OTHOIICHHUS MEXAY UX dJIeMEHTa-
MH, 33JaBaeMble YCJIOBHMSMH 3a/1aud WIM TEOpeMbl. TeM He MeHee Takas Harjsiji-
HOCTh 00JIaJJaeT OJHHUM CYIIECTBEHHBIM HEIOCTATKOM: MO JAHHOMY M300pakeHUIO
oOydarmuMcsi ¢ HU3KUM YPOBHEM pa3BUTHUSI HPOCTPAHCTBEHHOTO MBIIUICHUS
TPYAHO ONpPEIEIUTh B3aUMHOE PACIONIOKEHHNE MeOMETpHUUEcKUX (Uryp Apyr oT-
HOCUTENBHO Jpyra. OTMEUYEHHBIN HEIOCTATOK YCJIOBHBIX rpaduyueckux u3olpa-
KEHUU MOXHO YCTPaHUTh, IPUMEHSSI CUCTEMBI, UCIIOJB3YIOIINE CTEPEOCKONNYEe-
ckuit o ekt s BU3yaau3auy IpOCTPAHCTBEHHBIX 00BEKTOB.

CornacHo Teopuu YelI0BEUECKOr0 3pEHHs, OLEHKA B3aUMHOIO PacIoJioxkKe-
HUS [IPEIMETOB B PEAJIbHOM MIPOCTPAHCTBE JIOCTUTAETCs 32 CUET BOCTIPUSATHUS TITy-
OHMHBI TPOCTPAHCTBA, TO €CTh OILILYIIEHUSI PA3HOCTH PACCTOSIHUMA OT YEIOBEYECKUX
IJ1a3 IO pacCMaTPUBAEMBIX 00BEKTOB. DTa TEOPHUS YTBEP)KAAET, UTO YEIOBEK CIO-
co0eH (hUKCHPOBATh Na)K€ Mayble CMEIICHUs HU300pa)KeHUsl, BOCIIPUHUMAEMOTO
OJIHUM TIJ1a30M, OTHOCUTEIBHO U300paKE€HUs, BOCHPUHUMAEMOT0 APYTUM IIa30M.
Jlocturaercs 3T0 3a CYET CHOCOOHOCTH 4YENOBEKa OIIyIIaTh (PU3MOTOTHUECKUIl
napannakc’, ITo BenmuuuHe M 3HAaKYy (DM3HOJIOTMYECKOTO Mapajllakca deloBeye-
CKUI MO3T CTPOUT 00BEMHBIN 00pa3 paccMaTpUBaEMOro 00BHEKTa.

Bocnpusitue riyOnHBI OKa3bIBaeTCs BO3MOXHBIM M B TOM Cilydae, KOrja
Ka)K/IbIi IJ1a3 BUJUT CBOE OTIEIBbHOE N300paskeHUe, KOTOPOE MOIYUEHO MO 3aKOHAM
LEHTPAJILHOTO MPOEKTUPOBAHUS U yJIOBIETBOPSIET ONPECIIEHHBIM CBOMcTBaM. J[Ba
TaKUX TJIOCKUX M300pa)KeHUsi 00pa3yroT cTepeorapy, paccMaTpuBasi KOTOPYIO € I0-
MOLIBIO CTIEHUAIBHBIX TEXHUYECKUX CPEJCTB HAOIIOAATENb NOIYYaeT eqUHOe 00b-
eMHOe U300paKeHHe, HAa3bIBAEMOE CTEPEOCKOMUYECKONH MOJIENBI0 MU CTEPEOCKO-
MUYECKUM 3PPEKTOM (CTEPEOMOAETBIO HITH CTEPE0IPPEKTOM).

Paznuunble TUIIBI YCTPOMCTB, MO3BOJSIONIMX AEMOHCTPUPOBATH CTEPEOCKO-
MUYECKOe M300paKeHHUE, 3HAYUTEIbHBIM 00pa30M 3aBUCAT OT TEXHOJIOTUN TpaHC-
JISIIUUA 3TOTO M300paKeHUs Ha T1a3a 4elI0BeKa, OCHOBHBIMHU U3 KOTOPBIX SBISIOTCS
TEXHOJIOTHUS IIBETOBOTO pa3/ieieHUs], TEXHOJIOTHS MOJIIPU3ALIMOHHOTO pa3IelIeHus,
CBETO-3aTBOPHAsl TEXHOJIOTHSI, ONITUKO-OMHOKYIISIPHBIN KJlacc TexHonoruii [4; 5].

TexHosorust IBETOBOrO pa3/eieHMsl MPEANoiaraeT Moka3 KaxaoMmy Iaszy
M300paKeHUsI B OTIEIBHBIX YACTSIX IIBETOBOTO crekTpa. K TakuMm TeXHOIOTHsIM
MoxkHo oTtHectu aHarmmd u INFITEC. IIpenmymiecTtBamMu JaHHOW TEXHOIOTHH
SIBJISIFOTCS €€ MUHUMAJIbHAsl CTOUMOCTh U MTPOCTOTA, & HEJAOCTATKAMHU — HEKOTOPAast
MOTEPsI [IBETA U3-3a UCTIOJIB30BAHMS CIIEKTPAIBHOTO CIBUTA [2].

[Tonspu3anmoHHoe pasaeneHue N300pakeHus AJs JIGBOrO M MPaBOro Tia3
o0ecrieurBaeTcs 3a CUET MUCIIOJIb30BAHMSI CIIELUATIbHBIX IMOJISIPU30BAHHBIX JIMH3,
YTO IMO3BOJISIET YJIYUIIUTh LIBETONEpEAaqy O CPABHEHMIO C MPEAbIAYLIEH TEXHO-
norueid. OCHOBHOM HEJIOCTATOK 3TOM TEXHOJIOTUU B TOM, YTO €€ OCYILECTBIICHHE
BO3MOJKHO TOJIBKO IPU HAJTUYHH CIIELMAIIBHOIO MOHUTOPA.

CBeTo-3aTBOpHAsl TEXHOJIOTHS PEAIM3yeTcs C MOMOUIbI IONEPEMEHHOIO
MOKa3a KakJIOMY IJ1a3y CBOEro n3obpaxeHus. s 3Toro HeoOXoIMMBbI crieluaib-

* Hazapos A.C. ®OTOrpaMMETPHS. ..
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HbI€ aKTUBHBIE OYKU U 3KPaH, KOTOPbIE JOKHBI CHHXPOHHO paboTaTh IpU BBICO-
KO 4acTOTe CMEHBI KaJIpoOB.

[py “CTIONB30BaHUM ONITHKO-OMHOKYJISIPHOM TPYTIITHI TEXHOJIOTHH JIOO KaXKIIbIi
IJ1a3 BUIUT MTOJTHOLBETHOE N300pakeHHe, IIpeIHa3HAYCeHHOE TOJIBKO eMy, JTM00 [uis
CO3/IaHUS] WILTIO3UH 00beMa MPUMEHSIOTCS pa3IMyHble ONTHYecKHe cBoiicTBa. K cpen-
CTBaM JIaHHBIX TEXHOJIOTHUII MOYKHO OTHECTU LUIEMbI BUPTYyaJIbHOW PEaJIbHOCTU U
BUJICOOUKH, T1I€ I KaKIOro IJla3a 3aJeHCTBYETCSl CBOW OTAEIbHBII MUHMATIOP-
HBII MOHUTOpP WJIM HEKOTOpas 4acTb OJHOIO dKpaHa. TEXHOJIOrHMH 3TOM T'PYIIIbI
TaKXe SIBJSIFOTCS OCHOBOM KOHCTPYMPOBAHHUSI CTEPEOCKONMYECKUX H300pakeHUil
B aBTOCTEPEOCKONUHU U Troyorpaduu. [[ns mocieaHero HampaBiieHHs TpeOyercs
9KpaH € JMH30BbIM PACTPOM, HO IIPHU 3TOM HE HY>KHBI 04KH. CyIeCTBEHHBIM HEO-
CTaTKOM aBTOCTEPEOCKONHU MOXKHO CUMTATh BBIYMCIMTEIbHYIO CIOKHOCThH ajro-
PUTMOB TpeABAPUTETHLHON 00pabOTKH U300paKEeHUH.

Kak yxe Ob110 OTMEUEHO, CaMblii JICIIEBBIA U TPOCTOM BapUaHT MOJTYUYCHHUS
CTEPEOCKOITMUYECKOTI0 N300paKEHUsI 1aeT TEXHOJIOTHSI [IBETOBOIO paszeiieHus. SIcHo,
YTO HEKOTOpasi MOTeps LIBETa HUKOUM 00pa30M HE MOJKET MOBIUATH Ha JOCTHKEHUU
00pa30oBaTeNbHBIX PE3yJILTATOB MPU 0O0YUYEHUH CTEPEOMETPHH, ITO3TOMY UMEHHO
3Ty TEXHOJIOTHIO B MIEPBYIO OUYEPE/Ib CIENYET PEKOMEHA0BATh ISl UCTIOJIb30BAHUS
B ()OPMHUPOBAHUU U Pa3BUTHM MPOCTPAHCTBEHHOIO MBIIIICHUs ydamuxcs. B cBoro
ouepelb, B paMKaX OTMEYEHHOM TEXHOJIOTHH IIPOCTOTOM U JELIEBU3HOU BBIACIIA-
eTcs aHarTu(pUIecKoe H300pakeHne, IIOCKOIBKY 3TOT CIIOCO0 MPOCTPAHCTBEHHOM
BU3YyaIM3allMM CTEPEOCKONMYECKO HHPOpMaIMM OCHOBaH Ha MPUHIIMIE [[BETOBO-
ro CABHra W He TpeOyeT HMCIIONB30BaHMS CIOKHBIX (POTOrPaMMETPUUYECKHX TeX-
Hosloruid. B anarnuge aneMeHThl cTepeonapbl COBMEIIAIOTCA Ha OJJHOM PUCYHKE,
a I IPEJCTAaBJICHNs KaKOrO 3JIEMEHTA UCIOJb3YIOTCS Pa3HbIe LIBETOBBIC Ha-
Ma30HbI, HAPUMEP KpacHbI M romy6oii nBeta. [IpocMoTp Takux M300pakeHUi
OCYIIECTBJISIETCS C MOMOIIBIO OYKOB, B KOTOPBIX BMECTO CTEKOJI BCTaBJIEHbI CIIe-
LUaJIbHbIE CBETO(QMIBTPBI, KaK MPAaBUJIO, JIS JICBOTO IJa3a — KPACHBIN, JUIs Mpa-
BOTO — TOTy0Oi.

Brnieprie MeTo aHarmmduyaecKkux n300pakeHuii ObuT paspadboran B 1852 1.
HeMenkuM u3obpetarenem Bunbrensmom Ponnmanom [12]. Vike B XIX B. oH uc-
noJb3oBacs Ui cozpanus 3D-dotorpaduii, 3D-cnaiinos, a 3arem u 3D-GpuabmMoB.
Ho anarnmudsr ncronp30Baick He TOJIBKO 11 passiedeHuit. B 60-x rr. XX B. m3ma-
BAJIUCh KaK Y4€OHHKH MO0 T€OMETPUM C aHATTU(PHUECKUMH WILTIOCTpanusamMu [16],
TaK U OT/EJIbHbIC W3aHHs CTEPEOCKONTMUYECKUX YePTEeKel K OIpe/IeIeHHbIM Y4eOHH-
kam. Hampumep, B 1962 1. BBIIIIO mMOCOOHME AJsl y4YaIIMXCS CTapIIMX KIAcCOB
cpenHeit mkonbl I A. Bragumupckoro [15], B koTopoM IpeacTaBieHbl aHarnudu-
yeckue 4yeprexu K yueOHuky crepeomerpun A.Il. KuceneBa m3manust 1951 r. u
cOopHuKy 3ana4 o reometpun H.A. PriOkuna 1955 r. uzganus.

TexHoNOrusl MPUMEHEHUSI CTEPEOCKOMUYECKUX HM300pakeHUH MpHU U3Y4EeHUU
TE€OMETPUM B TE€ T'OJlbl HE MOJY4YWJIa HMIMPOKOTO PacHpOCTPAaHEHUs, B YACTHOCTH
[IOTOMY, YTO YUYHUTEIIO HY’KHO OBLIO MCHOJIb30BaTh TOTOBBIE YEPTEKH, CAMOCTOS-
TEJIbHOE K€ HM3TOTOBJICHHE KaueCTBEHHOro aHariauda Obulo BechbMa 3aTpyIHH-
TesnbHO. Ha coBpeMeHHOM 3Tarne pa3BuTHs MHPOPMALMOHHBIX TEXHOJOTHH CyIe-
CTBYET JIOCTATOYHO MHOT'O [IPOrPaMM, MO3BOJISIOIIMX JIETKO CTPOUTH CTEPEOTAPhI
JUIS aHaTTu(UYECKUX U300paKEeHUH.
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OcHOBO# Ut co3/aHusl JIO00H cTepeonapsl SBISIOTCS JBa M300paKeHUS
OJITHOTO MPOCTPAHCTBEHHOTO 00BEKTa, HapuMep ABe Gororpaduu, BHITOTHEHHBIC
C Pa3HBIX TOYCK, yAAJICHHBIX APYT OTHOCHTEIBHO JIPyra Ha PacCTOSIHHUE, IIPUMEP-
HO paBHOE PACCTOSIHUIO MEXAY IJ1a3aMu 4esoBeka. Jlanee aTu aBa n300paxeHus,
MPEJICTABIICHHBIC B Pa3HBIX I[BETOBBIX JHAIA30HAX, ONPECICHHBIM 00pa3oM Co-
BMemIaroTcs. Peann3oBath 3T0 COBMEIIEHHE MOKHO B rpadUuecKuX pedakTopax
Photoshop, GIMP u npyrux, HO caenaTh 3TO He MPOCTO. boiiee jerkuii BapuaHT
MOCTPOCHUS aHArMU(PUUECKUX N300paKEHUN MOKHO MOJTYUYUTh C UCTIOJIb30BaHU-
€M CIieMalIbHBIX Mporpamm, Harpumep 3D Anaglyph Maker, StereoPhoto Maker,
3DMasterKit u nip.

becruiatHbIi 1 IPOCTOM B UCIOJIB30BAaHUU TpadUUECKUil peJakTop Stereo-
Photo Maker sBisieTcst TOCTaTOYHO MOITHBIM HHCTPYMEHTOM ISl 00pabOTKH M300-
pakeHHIA, B TOM YHUCIIC U JJIs CO3MaHus ctepeonap. JlomoHuTebHbINA (YyHKIHOHAT
3TOMY KOMIIBIOTEPHOMY NPUIIOKEHUIO 00ECTEYUBAIOT MOAKIIOUYAaEMbIE MOYIH.
JlanHast mporpamMma criocoO0Ha CKOHCTPYHPOBAThH CTepeonapy Kak U3 JByX H300pa-
KEHUM, TaK ¥ U3 OJHOTO TUIOCKOTO PUCYHKA, HO B TIOCIEAHEM Ciydae TpedyeTcs
au0o0 3aJaHue KapThl TIyOWHBI, JTHOO TOAKIIOYEHHUE JTOTIOIHUTEIFHOTO MOJIYJIA.
Bonee npocras GecraTHas mporpamMma ¢ MUHUMaJIbHBIMU HACTPOMKaMU, KOTOPast
MO3BOJISIET CO3/aTh CTEpeonapy U3 ABYX H300pakeHUM, BBIMTOJTHCHHBIX C Pa3HBIX
pakypcoB, — 3D Anaglyph Maker. B nenom mnathas mporpamma 3DMasterKit
MIPEIOCTABISIET HEKOTOPBIC OecIuIaTHBIC PYHKIINHN, HAIIPUMED CO3/IaHUC aHaTIHda.

PaGota B 3THX mporpammax C pa3iMYHBIMH U300paXKEHUSIMH T€OMeTpuYe-
ckux (GUTYyp TOKa3aia, 9TO HauOojee KAa4eCTBCHHBIC aHArIH(UYecKue m3o0pa-
KEHHSI C HAUMEHBIIUMH 3aTpaTaMy CHJI MOJYYaloTCsl B rpauueckoM pelaKkTope
StereoPhoto Maker (puc. 1).

Puc. 1. AHarnuopunyeckoe nsobpaxeHue B rpadpuyeckom peaakrope StereoPhoto Maker
Figure 1. Anaglyph image in the StereoPhoto Maker graphics editor

Ucro4Huk: co3paHo E.A. BorpaHosoi, I1.C. BorpaHoBbiM, C.H. BoraaHoBbIM.
Source: created by Elena A. Bogdanova, Pavel S. Bogdanov, Sergey N. Bogdanov.

14 EVOLUTION OF TEACHING AND LEARNING THROUGH TECHNOLOGY



boeoanosa E.A. u dp. Becthuk PYJIH. Cepus: Mndopmaruzauus odpazoanus. 2024. T. 21. Ne 1. C. 7-20

Kpome Toro, co3panue crepeonap BO3MOXKHO M C IOMOIIBIO HEUpPOCETEH.
Tak, obomouka Stable Diffusion WebUI ans neiipocetu Stable Diffusion mo3Bossier
YCTAaHOBUTH JIOTIOJTHEHHE, KOTOPOE, B3aUMOJCUCTBYS C Pa3IUIHBIMU HEHpPOCETS-
MU, pa3pabOTaHHBIMU ISl CO3J]aHUsl KapT IIyOWHBI, IPpeoOpa3yeT OAHO TUIOCKOE
n3o0pakeHue B crepeomnapy. st momyyeHus KapT MIyOHUHBI U TIOCIEIYIOMICH Te-
HEepaluy Ha UX OCHOBE aHarM(OB UCMONB30BaIKHCh HelpoceTh res101, a Takke
paszmuanbie Moaenu MiDaS u ZoeDepth. Tlpu pabore ¢ n300pakeHUSIMU CTEPEO-
METPUYECKHUX (PUTYp HAWIYUIIHH pe3ysIbTaT Mokasana mozeinb ZoeDepth n (puc. 2).

Puc. 2. AHarnud, co3gaHHbI C NOMOLLIbIO HerpoceTu ZoeDepth
Figure 2. Anaglyph created using the ZoeDepth neural network

UcroyHuk: co3paHo E.A. BoraaHoson, IN.C. BorpaHoBbiM, C.H. BorgaHoBbIM.
Source: created by Elena A. Bogdanova, Pavel S. Bogdanov, Sergey N. Bogdanov.

Hakownern, anarnmugudeckoe n300pakeHne reOMEeTpHUUeCKuX (pUryp st uzy-
YEHHs] CTEPEOMETPUH MOKHO MOJIYYUTh C TIOMOIIbIO CUCTEMBI JUHAMHYECKON Ma-
teMatuku GeoGebra. /[ 3Toro oObryHBIM 3D-4epTeik ¢ MOMOIIBIO BCTPOSCHHOM
KOMaHJIbl TIpeoOpa3yeTcs B aHarauduueckuii: B MeHto Hacmpotiku (Settings) oT-
KpbiBaeM BKIANKy [Ipoexyus (Projection) u BeiOupaem koMaupny Ilpoexyus 07
oukos (Projection for glasses). B cTtpoke Ouku MOXHO H3MEHSITH PAaCCTOSHUE
MEXTy JTUH3aMH, a TaK)Ke BBIOpATh MPeICTaBIeHNEe N300paKCHHS B [IBETHOM WIIH
B 4epHO-OesoMm dopmarax. [Ipumep anarmuduaeckoro n3o0paxeHusi, BHITOTHEH-
Horo B nporpamme GeoGebra, nmpeacrasieH Ha puc. 3.

DKCIEPUMEHTHPYS C TIOCTPOSHUEM aHArTU(UUECKUX U300paKeHUN B pa3iny-
HBIX MIPOTPAMMHEBIX CpeJaX, YCTAaHOBIIEHO, YTO CAMOE KaueCTBEHHOE CTePECKOIH-
YecKoe M300pakeHNe reOMETPUYECKUX OOBEKTOB MOIy4aeTcs B CUCTEME IMHAMUYE-
ckoii maremaruku GeoGebra. ITo BIOHE OOBSICHUMO, TaK KaK B JAHHOM TPOrpamMme
3JIEMEHTBI CTEpeorapbl CO3/al0TCS C MOMOUIbI0 MaTEMaTHYECKHUX PAacUYEeTOB Kak
MPOEKIMK TPOCTpaHCTBEeHHOU (urypsl. bonee Toro, GeoGebra mo3Bosnser co3a-
BaTh JUHAMHYECKHUE MOJIETH CO CTEPEOCKONUYECKUM IPPEKTOM.
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Puc. 3. AHarnnounyeckoe nzobpaxeHune, BoinosHeHHoe B nporpamme GeoGebra
Figure 3. Anaglyph image made in GeoGebra program

Hcroqnnk: co3paHo E.A. BorpaHnosoi, N.C. borpaHosbiM, C.H. BoraaHoBsbiM.
Source: created by Elena A. Bogdanova, Pavel S. Bogdanov, Sergey N. Bogdanov.

Crenmyer 3aMeTHTh, YTO KOM(OPTHOE BOCHIPUATHE CTEPEOU300paKEHHs B TIPO-
rpamme GeoGebra 3aBUCHUT Kak OT pa3Mepa JEMOHCTPALlMOHHOTO 3KpaHa, Tak U OT
paccrostHust 10 Hero. bornee Toro, mpu AEMOHCTpAIMK CTEPEOCKOITMYECKOro n300pa-
AKEHUsI C MIOMOILBIO ITPOEKTOpa Ka4eCTBO cTepeod(pdekra 3HaUNTEIbHO CHUKACTCH.
IToromy B 00pa3oBaTeiabHOM MpoOIEecce CIEAYeT PEeKOMEHIOBATh HCIOJIb30BaHUE
MOHHTOPOB, Ha KOTOpbIE N300pa’keHNE MOAAETCS HEIOCPEACTBEHHO C KOMIIbIOTE-
pa WIn 3JIEKTPOHHOTO HOCUTEIS.

Ecnu roBopuTh 0 npenojaBaHuM I'€OMETPUM B LIEJIOM, TO Ui BHEIPEHUS
TEXHOJIOTHH CTEPEOCKOIMMYECKUX M300paxKeHU B y4eOHBIM MpoIecc, KpoMe pe-
LIEHUs1 BONPOCa O KOHCTPYUPOBAHUU aHATIM(OB, B YACTHOCTU BbIOOpa MPOrpaMm
JUIL UX W3TOTOBIICHUSI, aKTYaJIbHBIMH OCTAIOTCS TAaKHE HAlpaBlICHUs HAYYHOH U
Nearoruueckon NesTeIbHOCTH, KaK pa3pal0oTka METOJUKU UCIOJIb30BAaHUS aHa-
rU(PUIECKUX N300pakeHU B 00yYeHUH CTEPEOMETPUH U MOATOTOBKA YUHUTENIEH
MaTEMATUKHU K PEan3aluy 3TOH METOAUKH.

Bonpoc o pa3paboTke METOIUK MCIIOJIB30BAaHHS CTEPEOCKOITNYECKUX H300-
paxenuit mogauMaetcs B padore A.H. Cepreesa [8], rae oH yka3bIBaeT Ha peaKoe
MPUMEHEHUH TEXHOJIOTUI CTepeon300paKeHUI B COBPEMEHHOM IIIKOJIE U BBICIIMX
y4eOHBIX 3aBEICHUSNX, OOBSICHIS 3TO «OTCYTCTBHEM pa3pabOTaHHBIX TEOpETHYE-
CKHUX U TEXHOJIOIMYECKHX OCHOB MCIIOJIb30BaHMSI TPEXMEPHBIX CTEPEOCKOIINYE-
CKUX M300pakeHUil B 00pa30BaTeIbHOM MPOLIECCE, OTCYTCTBUEM KOHKPETHBIX Me-
TOJIUK MX UCIOJIBb30BAaHUS, a TAKXKE CaMUX TaKUX M300pa’keHHH, pa3paboTaHHBIX
Il IPUMEHEHHs B 00pa30BaTEIbHOM IPOLECCe». 3aMETUM, YTO HEKOTOPHIE Me-
TOJNYECKUE PEKOMEHJAIMKM [0 HCIOJIb30BAaHUS TOTOBBIX CTEPEOCKONMYECKUX
n300pakeHUi B OOYYCHHH CTEPEOMETPHH MpHUBEACHBI B padbore I'.A. Bmagumup-
ckoro [15], HO cTpemuTeNbHOE pa3BUTHE WHPOPMALMOHHBIX TEXHOJIOTHN TENeph
MO3BOJISAET KaXKIOMY YUUTEIII0 CAMOCTOSITENIBHO CO3/1aBaTh HEOOXOUMBIE EMY CTEpEO-
Hapbl, TOATOMY 3TH PEKOMEHAALUU TPEOYIOT TOpaOOTKU. AKTyallbHBIM SIBIISIETCS
TaKXe CO3JJaHUe METOJMKHM MPUMEHEHUs aHaru(oB 11 GopMUpOBaHUs IEPBUY-
HBIX IIPOCTPAHCTBEHHBIX IIPEACTABJICHUN B HAYAJIbHOM U OCHOBHOM IIKOJIAX.
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Ecim roBopuTh 0 MOATOTOBKE MEAATOTMYECKUX KaJIPOB K IPUMEHEHHIO TEXHO-
JIOTUM CTEPEOCKONUYECKUX M300paKeHHI B 00pa30BaTeNbHOM IpOoLecce, TO CleTyeT
OTMETHUTh, YTO B HEKOTOPBIX YUEOHBIX 3aBEJCHUSX BBICIIEr0 00pa3oBaHus OyAyIInX
yuuTeneil MaTeMaTuKy 3HAaKOMSIT C OCHOBaMHU TEOPUH CTEPEOCKOMUYECKUX M300-
paXxeHui, IporpaMMaMH, O3BOJIIFOIIMMY UX CO3/1aBaTh, a TAKKE C METOJAUYECKAMU
PEKOMEHAALUAMHU 0 MCIOJIb30BAaHUIO AHArIU(pOB B HM3YYEHUH CTEPEOMETPHH.
Hanpuwmep, B Camapckom ¢umane MOCKOBCKOTO TOPOJICKOTO TEeIarorndeckoro
YHHUBEPCUTETA 3TO PEATU3YETCs IPU M3YUEHHUH pa3fielia BbIcIIeld reoMmerpun «Me-
TOJIBI H300pakeHui» [17].

3akmouenne. OO0OCHOBaHaA 11€71€CO00PA3HOCTh UCIONB30BAHUS CTEPEOCKO-
MUYECKUX U300paKEHUN NpU U3YYEHUH CTEPEOMETPUHU, BBISBICHBI JJIEKTPOHHbIE
cpenbl, HanboJee MOAXOIAIINE ISl KOHCTPYHUPOBAHUS Kaue€CTBEHHBIX CTEPEOCKO-
MUYECKUX M300paKEHUM € LENTbI0 MPUMEHEHHSI UX B Ipoliecce 00y4eHHsl FEOMETPHH,
BBIOpaHBI TOCTYIHbIE TEXHOJIOTHH TPAHCISILIMKM TaKUX M300pakeHUH. Y CTaHOBJIEHO,
YTO CaMblil IE€MIEBBIM U MPOCTON BapHaHT MOIYYEHHs] CTEPEOU300pakeHUMN JaeT
TEXHOJIOTHS I[BETOBOIO Pa3JENICHUs, MTO3TOMY MMEHHO €€ CIIELYeT PEKOMEHJIO-
BaTh JUIS UCIIOJIB30BAHUS B PA3BUTUU IIPOCTPAHCTBEHHOI'O MBIIUICHHS] YYaIIUXCS.

HNudopmartuzaus o0Opa3oBaHUs CyLIIECTBEHHBIM 00pa3oM paciliupser mnep-
CTHIEKTHBBI TPUMEHEHHS TEXHOJIOTHH CTEPEOCKONNIECKIX N300pakeHUI B Mpero-
JTaBaHUU T€OMETPUH, B YACTHOCTU UCIIOJIb30BAHUE PA3JIMUHBIX IPOrPaMM MO3BOJISAET
YUUTEISIM MaTeMaTHKH CaMOCTOSITEIBHO OBICTPO M JIOCTYITHO CO37aBaTh aHATIIH-
¢udeckrue nM300pakeHHus, HEOOXOUMBIE JUIsl OpraHM3aluu y4eOHOro mporiecca.
OnTuMalbHBIM CPEACTBOM JJISl 3TOTO SIBJISIETCS CUCTEMA TMHAMUYECKOW MaTema-
tuku GeoGebra.

MeTtoanka MPUMEHEHHS CTEPEOCKOTMUYECKUX M300pKCHHUN ST HU3YUCHUS
CHCTEMaTHUYECKOI'0 Kypca CTePeOMETpUH, a TaKkxke Ul (POPMUPOBAHUS MEPBUYHBIX
IIPOCTPAHCTBEHHBIX MPEICTABICHUN yYaIUXCs MJIaAIIEed U OCHOBHOW IIKOJI Tpe-
OyeT manmpHeien pa3paboTKH.

OCHOBBI KOHCTPYHPOBAHMSI CTEPEOCKONNUECKUX U300paKEHUN U METOJIUKY
UX NPUMEHEHUS NPU HU3YYEHUU T'€OMETPUM HEOOXOIMMO BKIIOYATh B CHUCTEMY
MIOATOTOBKU Y MOBBILIEHUS KBATU(PUKALIUYU ME1arorn4ecKuX KaJapoB.
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Abstract. Problem statement. The effectiveness of linguistic, interpersonal, and intercultural
communication depends not only on professionalism, but also on the emotional abilities of its partici-
pants (communication skills, ability to react in unforeseen situations, determine the expectations and
interests of others), and skills in using digital technologies. The study aimed at justifying the need to
use multimedia stories in the training of specialists in the field of philology to develop their emotional
intelligence. Methodology. Theoretical and methodological analysis and generalization of fundamen-
tal scientific works on the research problem, processing of test results, and the structure of multime-
dia stories are used. Experimental work was carried out on the basis of the Sochi Institute (Branch) of
RUDN University. In the pedagogical experiment 54 bachelors were taking part, the direction of
training is 45.03.01. Philology. Teaching philological disciplines. Multimedia storytelling was con-
sidered an innovative narrative practice based on the creation of emotional stories using digital tech-
nology. MS PowerPoint was used as a corresponding service. At the stage of diagnosing and as-
sessing the formation of emotional intelligence, the N. Hall test was applied. The method of
statistical processing was the Pearson y test. Results. The use of multimedia stories in the training of
specialists in the field of philology and humanities is carried out as follows: studying the digital ser-
vice and its capabilities; concept development; collection and analysis of information; story creation
and digital implementation; presentation and subsequent application in practice. With multimedia
storytelling, philology students master the philosophy of dialogue between cultures, are aware of
values (their own and others’), make moral choices, gain new social experiences, and design infor-
mation and communication activities. Statistically significant differences in the qualitative changes
that occurred in the pedagogical system were determined. Conclusion. The use of multimedia stories
contributes to the development of the emotional intelligence of philology students due to the social
nature of interpersonal and intercultural activities, multi-layered and non-linear circulation, multimo-
dality, and support for an emotionally comfortable language atmosphere. The corresponding criteria
for effectiveness are formulated: the presence of an idea (central element), the “mobility”” of the main
character, projection of the meaning of real life, structure, narrative style, etc.
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AnHoTaums. [locmanoska npodremuvt. IPHEKTUBHOCTD S3BIKOBON, MEKITMYHOCTHOU H
MEXKYJIBTYPHOH KOMMYHHKAIIUH 3aBHCUT HE TOJBKO OT MPO(peCcCHOHATN3MA, HO H OT dMOITH-
OHAJIBHBIX CIIOCOOHOCTEH €€ Y4aCTHUKOB (KOMMYHHUKa0EIbHOCTH, YMCHHUI pearupoBath B He-
OPEIBUACHHBIX CHTYAIHSX, ONPEACIATh OXKHUIAHUS M UHTEPEChl OKPYXKAIOIIHNX ), HABBIKOB MPH-
MEHEeHUsI I(POBBIX TEXHOJIOTHH. ccnenoBanne HampaBiIieHHO Ha 000CHOBaHNE HEOOXOIMMOCTH
HCIIONB30BaHUs MYJIBTUMEIMIHHBIX UCTOPUI B MOJrOTOBKE CIICIMATIMCTOB B 00JIACTH (DUIIOJIOTUH
IUISL pa3sBUTHS MX AMOIMOHAIBHOTO WHTEIUIEKTa. Memooonocus. IIpuMEHSIOTCS TEOPETHKO-
METOJIOJIOTHYSCKUH aHaIn3 1 0000meHne GyHIaMeHTaIbHBIX HAYYHBIX padoT 1Mo mpodiieme
HCCIIeIOBaHUs, 00paboTKa pe3yIbTaTOB TECTUPOBAHUSI U CTPYKTYPHl MYJTBTHMEIUHHBIX HC-
Topuil. ONBITHO-3KCTIEPUMEHTaNIbHAs paboTa MpoBoaunach Ha 6aze COYMHCKOrO MHCTUTYTA
(dpmmmaia) Poccuiickoro yHuBepcuTeTa ApyK0bI HapooB nMeHH [latpuca JlymymoOb1. B me-
JArOrMYeCKOM JKCIICPUMEHTE MPHUHSUIN ydacThe 54 OakanaBpa, HAalpaBICHUE IMOATOTOBKU —
45.03.01. ®unonorus. IIpenogaBanue (UIOIOIMUECKUX AUCLUILINH. MyIbTUMEAUMHBINA CTOpHU-
TEJUIMHT PACCMATPUBAIICS KaK MHHOBAIMOHHAS TIOBECTBOBATENBHAS IPAKTHKA, B OCHOBE KOTOPOH —
CO3JIaHHE IMOLMOHANBHBIX UCTOPUI cpencTBaMu HU(POBON TEXHOIOIMH. B kKadecTBe cOOT-
BETCTBYIOIIETO cepBUca Ucmonb3oBajicss MS PowerPoint. Ha 3Tane AMarHOCTUKH U OLICHKH
c(OPMHUPOBAHHOCTH SMOIMOHAILHOTO WHTeIUIeKTa mpuMeHsics tect H. Xomma. Meromom
CTATHCTHYECKOH 00paboTKH cimyxun kputepuii x> Iupcona. Pesynbmamet. cnons3oBanne
MYJIbTUMEIUIHBIX UCTOPHHA B MOJATOTOBKE CIICIHAIHCTOB B 00NACTH (DHIIONOTHH U T'yMaHU-
TapHOT0 3HAHUS OCYLIECTBIACTCS CICAYIONNM 00pa3oM: H3y4eHHe IM(POBOTO CEpPBHCA, ETO
BO3MOXKHOCTEH; pa3paboTka KOHIIENINH; cOOp ¥ aHAJIM3 WH(POPMAIIUHU; CO3JIaHIE UCTOPHU U
peanm3anus B mH(GpoBoM (opMate; MPEe3CHTANNS U IMOCIeayoniee IPUMEHEHHE Ha TPAKTHKE.
[pu MyIbTUMETUIHOM CTOPHUTEIUTHHIE CTYACHTHI-(UIIONOrY OCBAMBAIOT (GIoco(uUIo auanora
KyJBTYp, OCO3HAIOT IIEHHOCTH (CBOM M Uy’KHE), OCYIIECTBILIIOT MOPAJIBHBIA BBIOOp, MONYJaroT
HOBBIA COIMANBHBIA OIBIT, HPOCKTUPYIOT HH(POPMAIOHHO-KOMMYHHKAIUOHHYIO HESTEIb-
HOCTh. Omnpe/enieHbl CTaTUCTUYECKH JOCTOBEPHbIE Pa3iuius B KaUeCTBEHHBIX M3MEHEHHSIX,
IIPOU3OLIEAIINX B MEJaroru4eckoil cucreme. 3axnmouenue. IlpuMeHeHue MyJIbTUMEIUNHBIX

22 EVOLUTION OF TEACHING AND LEARNING THROUGH TECHNOLOGY


https://orcid.org/0000-0003-4290-6073
https://orcid.org/0000-0002-2289-6878
https://orcid.org/0000-0002-3467-3604
https://orcid.org/0000-0002-7846-2702

Humamynaee M.M. u op. Bectuuk PYIH. Cepus: Undopmaruzanus obpasosanus. 2024. T. 21. Ne 1. C. 21-34

UCTOpuil CIIOCOOCTBYET Pa3BUTHIO SMOIMOHAIBHOTO MHTEIIEKTa CTYAEHTOB-(UIIONIOTOB 33 CUET
COLMAIBHOTO XapaKTepa MEXIMIHOCTHOH W MEXKYJIBTYPHOH AESITEIbHOCTH, MHOTOCIIOHHOCTH U
HEJIMHEHHOCTH OOpallleHUs, MyIbTUMOAANBHOCTH, MOJAEPKKU HMOILMOHATBHO KOM(OPTHOM
A3bIKOBOM aTMocdepsl. ChopMyTHpOBaHBl COOTBETCTBYIONINE KpUTEpHH 3(P(PEeKTUBHOCTH:
Hanune naen (LeHTPaIbHOTO 3JIEMEHTA), KIOABIKHOCTEY TJIABHOTO Teposi, TPOSHUPOBaHHE
CMBICITa ISHCTBUTEIBHOMN KHU3HH, CTPYKTYpa, CTHIIb TOBECTBOBAHHUS U JIp.

KnioueBble cjioBa: KOMMYHUKaTUBHAS JICATEIHHOCTD, U(PPOBAs TEXHOJIOTHS, TIOBECTBO-
BaHHUE, CTPYKTYypa UCTOPHH, MYJITHMOJAIEHOCTD, SMOIIMOHAIEHO KOM(pOPTHAsS aTMocdepa

3asBiaeHne 0 KOHPINKTEe HHTEPECOB. ABTOPHI 3asBISIOT 00 OTCYTCTBHU KOH(IMKTA
HUHTEPECOB.

Hctopusa crarpu: nmocrynuia B penakiuio 19 urons 2023 r.; mopaboTtaHa mociie pe-
nensupoBanus 20 centsopst 2023 r.; npuHATa K myoaukaruu 29 ceHtsops 2023 r.

Hdass uurupoBanmsi: Nimatulaev M.M., Novoselova S.Yu., Smerechinskaya N.M.,
Shiryaeva-Shiring O.V. Development of emotional intelligence among philology students
in the practice of developing multimedia stories // BectHuk Poccuiickoro yHuUBepcHUTETa
npyx0b1 HapogoB. Cepusi: Mapopmaruzauus obpazoBanusa. 2024. T. 21. Ne 1. C. 21-34.
http://doi.org/10.22363/2312-8631-2024-21-1-21-34

Problem statement. The interest of the scientific and pedagogical commu-
nity in the development of personal emotional intelligence is increasing taking
into account the following factors:

1. Emotional intelligence is named by UNESCO as one of the skills that de-
termine a person’s success in the world of the future.

2. Dramatic changes are taking place in the labor market. Requirements for
the qualifications, professional and personal qualities of workers are increasing.
A list of “Top 10 skills of 2015 and 2020 was presented at the World Economic
Forum 2020 “Future of Jobs Report”. Among them, skills related to emotional
intelligence are the ability to evaluate and make decisions, manage people,
the ability to negotiate, and cooperation with other people, and emotional intelli-
gence in general.

3. The priority of digital and emotional competencies is explained by the rele-
vance of the social adaptability of the individual and the effectiveness of activities.
For example, comprehensive research by S. Kallou, M. Kalogiannakis, N. Zacha-
ris, A. Kikilia proves that electronic-digital mediation of social interaction pre-
vails in a digital society. Simultaneously with the mastery of digital technologies
to quickly solve personal and professional problems, the human capital society
requires the development of emotional intelligence for productive collaboration
with others [1].

Language activity, according to the conclusions of T. Andrienko, N. Chu-
mak, and V. Genin, is characterized by a broad communicative orientation. This
allows students to develop both professional and universal competencies, or so-
called “soft (social-communicative) skills” [2].

Moreover, the very procedure of learning a language (including a foreign
one) is considered by a number of scientists as a tool for the development of
a person’s emotional intelligence [3]. At the same time, the features of the imple-
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mentation of an individual’s emotional intelligence during communicative activi-
ties, according to the conclusions of N.I. Kolodina, are covered in the scientific
literature mainly in the psychological, linguistic, and linguodidactic context.

V.V. Grinshkun and E. Bidaibekov propose an approach to organizing
communication based on artificial intelligence tools used to clarify the characte-
ristics of reflection of participants in the educational process. The authors also
compare the results of similar procedures [4]. At the same time, D. Goleman notes
the important role of reflection in the development of emotional intelligence,
which manifests itself in the management of abilities.

S.Yu. Zalutskaya, and N.I. Nikonova formulate and substantiate the conclu-
sion that for the generation of visual learners, the information and computer com-
petence of the teacher is valuable [5]. However, “media literacy” also needs to be
developed, like any other competence of a future teacher who is capable of creating
a new product in the electronic environment, where the majority of modern teenagers
carry out social communication.

Working with text (in a Russian language and literature lesson, during foreign
language activities) will be fruitful if the teacher can interest teenagers in a crea-
tive approach to processing and presenting information. If he can infect students
with his love and passion for reading, he will become a role model, using, among
other things, the living word of a professional and new multimedia technologies [6].

The development of components of emotional intelligence, according to
the conclusions of B. Gopalakrishnan, S. Vijayakumar, helps not only to achieve
the goals that language and literature teachers have, but also to make both the edu-
cational process itself and each individual lesson more effective [7]. Undoubtedly,
the introduction of elements of digital technology into teaching will require addi-
tional training for existing teachers and philology students. And, probably, a revi-
sion of methods and techniques. However, the result of such a transformation will
meet the requirements of current educational standards and the needs of students.

I. Khoutyz presents a study that substantiates that an effective method of
linguodidactics is the method of teaching based on stories, through stories, or other-
wise storytelling [8]. If previously it was used primarily for teaching young chil-
dren, it is now considered as universal. According to the author’s conclusions, sto-
rytelling is suitable for any student population, including adults, with different
language levels [9].

Analysis of the above scientific works allows us to identify a problem asso-
ciated with the need for additional study of the development of emotional intelli-
gence among philology students in the practice of developing multimedia stories.

The study aimed at substantiating the effectiveness of using multimedia sto-
ries in training philology students to develop their emotional intelligence.

Methodology. To clarify the structure and features of the formation of emo-
tional intelligence of specialists in the field of philology and humanities, lan-
guage, interpersonal, and intercultural communication, a theoretical analysis and
generalization of the scientific and methodological literature of domestic and fo-
reign researchers was carried out.

Comparative analysis was also used when choosing a tool for multimedia
storytelling. Digital services, their functionality, and didactic potential in terms of
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developing emotional intelligence (Google Slides, PowerPoint, Prezi, PIC LITS,
PowToon, and others) were reviewed. Since the development program is only
a tool for visualizing history, it was decided not to use a complex technical solu-
tion. Any story or narrative can be presented well even in a simple PowerPoint
presentation. The main thing is to choose a beautiful and eye-catching template.

Other advantages of this component of the Microsoft Office application suite
are wide functionality, versatility, and widespread use. You can place virtually
any type of digital object on each slide of the project you create. At the same time,
creating them directly in the program or importing them from other software.

Additional advantages of the product include cross-platform and the ability to
access the Microsoft ecosystem — this makes it possible to edit a project from many
different devices and collaborate on it. There is a huge library of slide templates and
objects, a large selection of effects, and other templates, which greatly facilitates
the search for ideas and the process of creating presentations. An informative help
system helps you master the program and get answers to your questions.

In identifying the factors influencing the quality of the use of multimedia
storytelling for the formation of skills and abilities that form the basis of a per-
son’s emotional intelligence, experimental work was organized and carried out
on the basis of the Sochi Institute (branch) of RUDN University. With the support
of the Department of Russian Language and Methods of Teaching, Faculty of His-
tory and Philology, Center of Russian Language and Culture.

54 bachelors in the field of study 45.03.01 Philology were involved in the
research. Teaching philological disciplines.

The program aims to ensure the formation of highly qualified specialists in
the field of philology and humanities, linguistic, interpersonal, and intercultural
communication, competitive in the educational services market.

In total, the study involved 54 students, future specialists in the field of
philology and humanities, language, interpersonal, and intercultural communica-
tion. The average age is 20 years (66% girls, 34% young people).

Control and experimental groups were formed from all respondents. Each
has 27 people.

Comparative analysis was also used when choosing a methodology for as-
sessing the formation of skills and abilities that form the basis of the emotional
intelligence of specialists in the field of philology (WLEIS test for the emotional
intelligence model of J. Mayer, P. Salovey and D. Caruso, “EmIn” questionnaire
by D.V. Lyusin, N. Hall test and others). It was the latter that was chosen to pro-
cess the results of the presented experimental work. The choice is justified by
the fact that this technique is valid and opens the way to a reliable assessment of
emotional intelligence in all participants in communication in the Russian lan-
guage and literature lesson (teenagers, students, and teachers).

The technique is a questionnaire containing 30 situation questions. By ana-
lyzing the respondents’ answers, one can assess the level of development of emo-
tional awareness, managing one’s emotions, self-motivation, empathy, and recog-
nizing the emotions of other people.

Pearson's ¥ criterion was used at the stage of statistical processing of the re-
search results.
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Results and discussion. Returning to UNESCO's educational initiatives to
save languages in the context of globalization, we note that experts use several
parameters to assess the viability of a language: the total number of native speakers;
percentage of people speaking the language; spheres of life in which language is
used, etc. This is also pointed out by T.I. Sokolova, who analyzed the language
policy of the Russian Federation [10]. According to her conclusions, the role of
UNESCO in the framework of cooperation with the UN Alliance of Civilizations
and the International University Network for Media and Information Literacy and
Intercultural Dialogue is invaluable. They are actively expanding the field of ac-
tivity in the development of international cooperation, and the formation of multi-
lingual skills and skills in working in the digital environment.

According to S. Nassim, today when teaching a language, it is necessary
to use such methods of presenting information that will be effective means of buil-
ding external and internal communications, conveying information to the audience
by telling a touching, funny, sometimes instructive story with real or fictional
characters [11].

Ates considers storytelling as a technology for influencing people with dif-
ferent goals through texts presented in the form of fascinating stories [12].

V. Nair, M. Yunus define storytelling as the interactive art of using words
and actions to identify elements and images of a story to awaken the listener ima-
gination [13].

The spread of storytelling in a digital society (society of screen culture) is
determined, according to I.N. Berleva, D.A. Belyaev, by two factors [14]:

— moving away from the so-called “big narratives” (ideologies, teachings,
treatises, etc.) and moving towards “small narratives”, small, private stories that
evoke more confidence in the reader;

— a return to syncretism and pre-rationality, facilitated by an increase in the
number of new communication channels. Such channels contribute to the fact that
the information consumer is immersed in the environment of the preliterate era,
except a significant arsenal of possibilities for consuming information.

F. Akdogan clarifies the term “multimedia storytelling” as part of digital
storytelling, which also includes cross-media and transmedia storytelling [15].
V. Nair and M. Yunus give digital storytelling the following definition: a method
of electronic communication based on organizing multimedia content around one
story [13]. M. Ates understands it as a means of conveying one’s history through
the use of multimedia tools [12].

S. Nassim explores digital storytelling as a creative process in which con-
ventional storytelling is combined with digital technologies, including a computer,
video camera, and voice recorder [11]. The author also notes that by mastering
a foreign language, a student expands not only his horizons but also the bounda-
ries of his worldview and attitude. Moreover, how he perceives the world and
what he sees in it is always reflected in concepts based on his native language.

It is also valuable, in our opinion, that students, at the same time, master ra-
tional techniques for studying foreign language culture and universal skills: working
with various dictionaries, finding information on the Internet, and using electronic
educational resources. The result may be the formation of a multicultural linguistic
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personality in the process of emotionally comfortable communication in a multi-
media environment.

At the same time, emotional intelligence, according to P. Salovey, J. Mayer,
is “a person’s ability to track one’s own and others’ feelings and emotions, distin-
guish between them, and use this information in thinking and action.”

The emotionally comfortable atmosphere of the language educational pro-
cess (including foreign language) — the immediate surrounding of its participant
with a specific aura, the establishment of interpersonal relationships and contacts
with partners, free access to information resources, and the voluntary nature of
joint activities.

The organization of an emotionally comfortable atmosphere of language activi-
ty is possible through changes in the goals and objectives of communicative activities
and the introduction of new digital technologies and storytelling techniques.

In the presented study, we will understand multimedia storytelling as an in-
novative narrative practice of creating emotional connections, based on the crea-
tion of multimodal stories and promoting the development of communication as
well as digital skills. In the process of writing multimedia stories, the teacher re-
ceives additional opportunities to control the attention of students and place the
necessary emotional accents.

Next, we note the main objectives of the training program “Philology.
Teaching philological disciplines™:

— to ensure the training of a high-level professional, purposeful, organized,
hardworking, responsible, tolerant, ready to continue education and engage in in-
novative activities based on mastering general cultural and professional compe-
tencies, an individual capable of navigating the complex realities of the modern
world and independently making adequate decisions;

— to provide training for a professional who has a culture of thinking, is ca-
pable of generalization, analysis, perception of information, setting goals, and
choosing ways to achieve them;

— to prepare a specialist who is distinguished by the desire for self-develop-
ment, improving his qualifications and skills, the ability to critically evaluate his
strengths and weaknesses, outline ways and choose means of developing advantages
and eliminating disadvantages, the ability to work with information in global
computer networks, knowledge of his rights and responsibilities as a citizen of
your country.

The important characteristics of the program are the creation of a digital edu-
cational environment, the development, and updating of textbooks and teaching
aids (including electronic ones) under the requirements of the educational standard,
and ensuring the development of an electronic library and access to Russian and
world information resources.

The program is implemented with elements of e-learning and distance learn-
ing technologies. E-learning and distance learning technologies used in teaching
disabled people and persons with limited health capabilities (hereinafter referred
to as disabled people and persons with disabilities) must provide for the possibil-
ity of receiving and transmitting information in forms accessible to them. The im-
plementation language is Russian.
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The program is adapted for training disabled people and people with limited
health capabilities.

The main goal of the experimental work was to test the effectiveness of using
multimedia stories in training philology students to develop their emotional intel-
ligence.

At the preparatory stage, the authors of the study conducted a comparative
analysis of digital services, their capabilities, and potential in terms of developing
emotional intelligence (Google Slides, PowerPoint, Prezi, PIC LITS, PowToon,
and others).

So, the key features of MS PowerPoint 2023 for creating digital stories:

— use of artificial intelligence to improve slide layouts;

— support for multimodality, i.e. simultaneous use of text, image, sound, and
video;

— introduction of new analytics and accessibility tools to control the quality
of presentations;

— integration with web services;

— support for teamwork: tracking changes and comments, sharing presenta-
tions;

— integration with video: adding a frame from a video to a presentation, adding
audio tracks, trimming video files without using third-party programs, etc.;

— improved animations and transitions;

— the use of a “cornerstone” to indicate the main ideas of the story.

Methods for assessing the formation of emotional intelligence were also ana-
lyzed: “EQ-1" by R. Bar-On, questionnaire by N. Schutte, the WLEIS test for
the model of emotional intelligence by J. Mayer, P. Salovey, and D. Caruso, ques-
tionnaire “EmlIn” by D.V. Lyusina, M.A. Manoilova’s method, N. Hall’s test.
As noted earlier, it was the N. Hall test that was chosen as the main method for
testing the effectiveness of the proposed work system.

Next, testing was carried out according to the conditions of N. Hall’s method.
Participants were given a list of statements. Next to each statement, they wrote
down a number based on agreement/disagreement on its content (from “-3”
to “+3”): completely disagree (“—3”"); mostly disagree (“-2); somewhat disagree
(“~1”); I somewhat agree (“+1”°); mostly agree (“+2”); I completely agree (“+3”).

The test results allow you to assess the level of:

1. Emotional intelligence for each component separately: emotional aware-
ness; managing your emotions; self-motivation; empathy; and the ability to influ-
ence the emotional state of other people.

2. Emotional intelligence in total (for all components): 70 or more — “high”
level; 40—69 — “average”; 39 or less — “low”.

Level “High” — a participant in linguistic, interpersonal, and intercultural
communication is aware and understands emotions (both his own and others), and
controls them voluntarily. Constantly replenishes its vocabulary of emotions. Able
to empathize with the current emotional state of the partner (interlocutor), ready to
provide support. Including influencing the emotional state with the help of infor-
mation resources and technical means.
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Level “Average” — a participant in linguistic, interpersonal, and intercultural
communication quite often recognizes and understands emotions (both his own
and others) and, in most cases, successfully manages them. When necessary,
he replenishes his vocabulary of emotions. Able to empathize with the current
emotional state of the partner (interlocutor) but is not always ready to provide
support. Knows and uses information resources and technical means to influence
the emotional state of collaboration participants.

Level “Low” — a participant in linguistic, interpersonal, and intercultural
communication, in most cases does not realize or understand his own and others’
emotions. He doesn't know how to manage them. He replenishes his vocabulary of
emotions very rarely. He does not always “read” a person’s state by facial expres-
sions, words, and gestures. Makes mistakes when using information resources and
technical means to influence the emotional state of others.

Based on the testing materials, control (27 respondents) and experimental
(27 respondents) groups were formed.

Philology students of both groups, within the framework of the discipline
“Informatics”, studied the sections: “Information, computer science, information
processes, and technologies”, “Structure of information science, information techno-
logies”, “Technical means of implementing information processes”, “Functional
organization of a personal computer”, “System and application software”, “Com-
puter networks. Fundamentals and methods of information security”, etc.

Next, in the computer science classes, students from the experimental group
studied the key concepts and principles of multimedia storytelling and digital ser-
vices for its implementation.

Let us describe the basic principles of multimedia storytelling that they ad-
hered to:

1. The story should be short and memorable. Long, convoluted stories with
many sudden twists and turns can be confusing even if you play them for fun.
In the learning process, you shouldn’t even get close to this. This can mislead
the listener and discourage them from delving into the essence of what is happening.

2. The story needs to be told in informal, accessible language. No matter
how valued complex words and their various derivatives and phrases are among
the scientific community, they can only scare students away.

3. Trust in the narrator. This is the foundation of any dialogue. Without trust,
there is no proper understanding of the story by the listener, as well as the estab-
lishment of strong connections between the facts presented by the storyteller and
their reliability.

4. A story without moralizing. Students can provoke rebellion that will
block all possible positive contributions from storytelling.

5. The plot should not be boring. The story should capture the imagination
and keep you on your toes.

6. It is important to “make a point.” History must have completeness.
The story must not be allowed to raise questions after its completion, such as: “What
was that? What was all the talk about? What did the author mean? What next?”

An example of a story that participants in the experimental group developed
during classes under the guidance of the course facilitator: “The hero (heroine) is
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returning home from school alone when he sees a robot just standing in the middle
of the street. At first, he/she is scared. Then there are “Getting Acquainted”, “Walk
Around the City”, “Meeting with Family”, “Reading Books”, “Registration for
the Interactive Robot Festival”, and “See You Soon!”.

Here is a version of one of the plot developments in the “Getting Acquainted”
block™ “I walked up to him and said: ‘Hello.” He turned his head towards me
and replied, ‘Hello, man.” 1 was shocked. I've never talked to a robot before.
We talked a little and I found out that his name is RObOt. I asked why he was
standing on the street, and he replied that he was waiting for his human friend.
I said I didn't have any robot friends, but I could be his friend. RObOt replied that
he would like that. Since then, ROb0Ot and I have become best friends. I'm no longer
afraid of artificial intelligence — a robot can be as good a friend as anyone else.”

In the “Registration for the interactive robot festival” block, experiment par-
ticipants work with the rules of netiquette and information security. A scenario for
the approximate distribution of blocks is presented in Figure.

a0

-

Multimedia story script

Source: created by Magomedkhan M. Nimatulaev, Svetlana Yu. Novoselova, Narine M. Smerechinskaya,
Oksana V. Shiryaeva-Shiring.

Thus, in the practice of multimedia storytelling, philology students:

— mastered the philosophy of dialogue of cultures;

— were aware of their own and other people’s values;

— made a moral choice;

— gained new social experience and practice of virtual communication;

— designed their own and others’ activities.

However, students in the control group were not involved in the study of
digital tools with multimedia storytelling capabilities and their subsequent use for
designing an emotionally comfortable environment for linguistic, interpersonal,
and intercultural communication. For example, within the framework of the discipline
“Modern trends in methods of teaching the Russian language” they: used video
recordings of lesson materials; conducted lessons online; selected information re-
sources for webinars and seminars; when quoting, it was necessary to indicate
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links to sites; analyzed the capabilities of dictionaries, reference books, and ency-
clopedias for enhancing linguistic, interpersonal and intercultural communication.

They also created computer-free mind maps and diagrams. For example,
in the basic plan scheme for “The Quiet Don” (author M.A. Sholokhov), philo-
logy students identified the main plot lines of the work, determined the dynamics
of the historical line of the novel, and the line of the hero, built a system of images
and composition of the text. They also analyzed ancient Cossack songs.

Philology students from the experimental group within this discipline, for exam-
ple, developed a multimedia story about the moral choice of Grigory Melekhov.

Philology students used the resulting stories in production and teaching
practice. Moreover, as all participants in linguistic, interpersonal, and intercultural
communication noted, the interpersonal aspect of emotional intelligence is formed
most effectively in professional activities and communication.

The results of assessing the level of development of emotional intelligence
“before” and “after” the use of multimedia stories for future specialists in the field
of philology and humanities, linguistic, interpersonal, and intercultural communi-
cation information are presented in Table.

Dynamics of development of emotional intelligence among future specialists
in the field of philology in the practice of developing multimedia stories

Groups
Level of emotional Experimental group Control group
intelligence (27 future specialists) (27 future specialists)
development Before After Before After
the experiment the experiment the experiment the experiment
Low 15 6 14 13
Average 9 9 10 11
High 3 12 3 3

For a = 0.05, %t is 5.991. It is determined that y’observ.1 < %crit (0.087 < 5.991),
and yobserv2 > Yerit (8.179 > 5.991). Consequently, the shift towards increasing
the level of emotional intelligence of future specialists in the field of philology
and humanities, language, interpersonal, and intercultural communication in the ex-
perimental group can be considered non-random.

Comparison of the method indicators for subgroups allowed us to draw
the following conclusions:

— “before” the experiment, the number of students (future specialists in
the field of philology and humanities, language, interpersonal and intercultural
communication) with a high level of emotional intelligence is much lower than
“after”. They do not have the necessary skills and abilities related to understan-
ding their own and others’ feelings/emotions, and the ability to control the state of
another to harmonize it and relieve emotional tension.

— the greatest increase (indicators after practicing multimedia stories) at the
“high” level was recorded among philology students in the experimental group
(by 9 people or 34% in the sample).

These facts confirm the importance of using multimedia stories for the de-
velopment of the emotional intelligence of participants in linguistic, interpersonal,
and intercultural communication.
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The findings about the potential of using multimedia stories for philological
education, providing a rich emotional background for the process of mastering
language culture, confirm the results of the works of I. Khoutyz [8]. A significant
result of the study is a description of the basic ideas of the approach, expanding
the ideas of V. Nair, and M. Yunus about the influence of digital storytelling and
foreign language education on the intellectual and creative abilities of students [13].

Conclusion. The results of the study made it possible to highlight the fol-
lowing positive aspects of the use of multimedia stories in the training of philo-
logy students to develop their emotional intelligence:

— a multimedia story can be embedded in any information resource and ac-
cessed repeatedly. At the same time, both the content of the story (plot, new cha-
racters, plot lines) and the emotional background (new emotions, relationships,
values) will be enriched,

— sociality — a multimedia story can be viewed by a large number of students,
commented on and assessed;

— multimodality, i.e. the use of several modes (media) to create a single cul-
tural image (value system);

— aesthetic education — development of accuracy, aesthetics of perception.
The student has the opportunity to show creativity and individuality.

The following criteria for the effectiveness of multimedia storytelling are
formulated:

1. The idea, the central element of every story. For the selected service, such
a function was previously noted — “cornerstone”. The narrator’s task is to reflect
the main idea in the digital environment during the narrative, demonstrating the idea
from different angles. Then an understanding of the story comes to the listener.

2. The story must retain its key messages across multiple retellings.

3. The main character is the engine of the story. The hero doesn't always
have to be likable, but he does have to be whole. The hero should not stand still.
Action is needed, ideally aimed at solving the problem. Without the “develop-
ment” of the image (emotions), storytelling is unthinkable.

4. Projection of the meaning of real life. Analogies and metaphors in the real
world will help the listener identify universal problems and contradictions and
find effective and unsuccessful ways to solve them. In the selected service, partici-
pants used both built-in templates (“emoji”’) and created their own images.

5. Structure. Following the classic development of the plot: plot, description,
climax and denouement — contributes to the competent development of the story.

6. Logic and coherence of the narrative. Implemented through a sequence of
slides in a multimedia story. The logical connection of all episodes of the story,
the presence of descriptions and metaphors are important. This allows you to hold
the audience's attention and keep them interested in the story.

7. Narrative style (aesthetics, design). This criterion is responsible for creat-
ing the overall mood of the story.

Other parameters that determine the effectiveness of using multimedia sto-
ries for the development of skills that form the basis of a person’s emotional intel-
ligence include: temperamental properties, characteristics of information pro-
cessing, range of reading interests, information literacy, development of digital
skills, parenting and communication styles in the family.
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The results obtained can be used to improve training programs in pedagogi-
cal, philological and cross-cultural disciplines at the Southern Federal University
and partner universities.
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Abstract. Problem statement. A method of cyclic education at a university is proposed.
The aim of the study is the search for answers to the questions of what is meant by this con-
cept, and how the cyclic learning method differs from others. Methodology. The learning
outcomes of students of technical universities and work results of teachers who taught subject
of mathematics using information technology and interactive teaching methods are analyzed.
The use of information technology in mathematics classes during cycle training at a technical
university was evaluated. Results. The author considers comprehensively justified and list all
the priorities of the cyclic method of teaching in higher education institutions. The main as-
pects of interactive methods, their types, the results of using them are described, as well as
specialty of applying these methods in the classroom and in the independent work of students.
Conclusion. With the cyclic method of teaching, students become active participants in the edu-
cational process, learn to use and put into practice various sources of information.

Keywords: education; innovative ways, interactive methods, educational material,
problem situation, knowledge acquisition, ability development, logical thinking, information
search

Conflicts of interest. The author declares that there is no conflict of interest.

Article history: received 12 July 2023; revised 11 November 2023; accepted 18 No-
vember 2023.

For citation: Rakhimov AA. The use of information technologies and interactive teaching
methods in mathematics classes during cycle training at a technical university. RUDN Journal
of Informatization in Education. 2024;21(1):35-43. (In Russ.) http://doi.org/10.22363/2312-
8631-2024-21-1-35-43

ITocTtanoBka npodsaembl. Chepa mpodeccnoHaTEHON TOATOTOBKH BBITYCKHH-
KOB BY30B, CIICHUAJIUSUPYIOIHUXCA HA Heq)I/IJIOJIOI‘I/I‘-IeCKI/IX HaIlpaBJICHUAX, TIPCAY-
CMaTpUBaeT BAKHBIN KOMIIOHEHT — CIIOCOOHOCTH 3P PEKTHBHO pemiaTh MPoOIeMBI,
CBSI3aHHBIE C POU3BOJICTBEHHOU EATEIBHOCTBIO.

HoBas negarorndyeckasa BO3MOXHOCTh HAKOIIHWJIa JOCTAaTOYHO 06HII/IpHI)II\/JI
Ha0oOp crocoO0B, MPUEMOB U CPEJICTB pean3alui HHANBUAYATH3AIUN 00yUeHUsI.
Cpenu HEX 0c000€ TOJIOKEHNE 3aHUMAET MOYJIbHOE 00ydeHue. JIumb ocCHOBHBIE
KOHIENIMHN U MPaKTUYeCKue pa3paboTKu Mo MpodieMaM MOIYIbHOTO HEMpPephIB-
HOro OOydYeHHsS OCTAaTCS B 00JacTW BhICHIETO NMPO(EeCCHOHAIFHOTO 00pa3oBa-
Hus. Kpome Toro, camu crmocoObl peanu3aiuu MOAYJIBHOTO OOY4YeHHs], IO CYTH,
HE OCYIIECTBIISUIUCH HUA COJEPKATEIHHO, HU TEXHOJIOTHYECKH.

Ha mpotsbxkeHun nmocneHUX HECKOJNbKHUX JeT B [lonuTeXHMYecKkoM WHCTH-
TyTe TaKUKCKOro TEXHUYECKOr0 YHUBEpcUTeTa MMeHH akagemuka M.C. Ocumu
(r. Xymxann) IpakTUKYeTCsl IUKINYECKHU BUT 00ydeHUSI.
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Heab uccaenoBanuss — 0ObSICHEHUE TOHITHS ITUKIMYECKOTO BHIA 00yde-
HUS ¥ €T0 OTJIMYUS OT APYTUX TPAAUIIMOHHBIX METOJOB OOYUCHHS.

Metonoaorus. [[uxnudeckunii MeTon ObUT BHEAPEH B IMPOIECC OOyYCHUS
B [lonMTexHUYECKOM MHCTUTYTE MEPBOHAYAIILHO KaK SKcnepuMeHTanbHbIA. Ho mpo-
paboTaB 10 ATOMY METO/Ty TOJT0/[a, IPENOABATENN M CTYACHTHI OBICTPO OCBOMIIHCH
U YK€ HEe XOTEeIH BO3BpalIaThCsl K TPAAULIMOHHOMY MeToay oOyueHusi. Paccmor-
pUM MIPEUMYIIECTBA JAHHOTO MeToaa. [{uKimmueckuii MeTox 00ydeHus MpeIInoIia-
raeT OJUH IMKJI (MECAIl) U3YYeHHsI OJJHOTO MPEAMETa, TO €CTh CTYIACHTHI OJIHOM
TPYIIBI U3Y4YaloT OJIMH MPEIMET, HApUMEp BBICIIYI0 MATEeMaTHKy, B TCUCHHE
oaHoro Mecsma [1, c. 256; 2, ¢. 308-313; 3, c. 282-290].

B Tedyenue sToro mecsma yJammecs: He TOJIbKO U3Y4YalOT JUCIUIUIMHY, HO U
B Ipolecce o0yueHHusl CAAIT JBa MPOMEXKYTOUHBIX IK3aMEHA, CaMOCTOSTEIBHO
COCTABJISIIOT 3a/IaHMsI, a TIOCJIE OKOHYAHUS Kypca CIAl0T UTOTOBBIN YK3aMeH.

[ToxppoOHO cremyeT ocTaHOBUTHCS Ha KaxaoMm stame. [Iporecc skcnepu-
MEHTAJIBHOTO 00yYeHHUS MaTeMaTHUYSCKUM JUCITUILTNHAM TI0Ka3aH Ha puc. 1.
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Figure 1. Distribution of the academic subject in the cycle

Source: created by Amon A. Rakhimov.
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CrerneHp yCHEMIHOCTH YYaIllerocsi ONpEAENseTcsl M0 CUCTeMe OaJlIbHOTO pel-
TuHra [4, c. 228-231]. B nepuo uukia 3HaHUS y4allerocs MocpeacTBOM TEKYILEro
KOHTPOJISI, CEMECTPOBBIX paboT [3, ¢. 82—89], mpoMeKyTOYHBIX U UTOTOBBIX KOH-
TPOJIBHBIX [6, c. 272-275] uamepsitores o 10-6anpHOM  cucteme [7, c. 132-143; §].

Ha nneBHOM nukiie Ha nepBoM ypoke cryaeHtam OJ13 paznatorcst aiiek-
TPOHHBIE BapUaHThl cuiuladyca, Kypca JEKIMH, MPAaKTUYECKUX 3aHITUH, KOM-
mekca poMamnux 3ananuid (K3; puc. 2) u cemectpoBbix pabot. CTyIeHTHI 3Ha-
KOMSTCS ¢ BapuaHTaMu ceMecTpoBbIx padot u K3 [9, c. 12—-18].

Bribop cTyaeHTa
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CAMOCTORTENLHAR
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Puc. 2. OpraHnsaumsa n CTpykTypa MHAMBUAYaNbHbIX LOMALLHMX 3a4aHWI CTYAEHTOB

Chaa""g / -

UcrovrHmk: co3pnaHo A.A. PaxnmoBbIM.
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Figure 2. Organization and structure of students’ individual homework assignments

Source: created by Amon A. Rakhimov.

OcHoBoii nukinoBoro ooydenus sipnsiercss 100%-e TexHUUeCKoe OCHAIlIeHHe
ayJIUTOPUIA YIIOMSIHYTOTO BBIIIE By3a. [IpenogaBaremnto Hy>KHO 3HATh TVIABHYIO 1IEJb
MEAArOrMUECKO IEATENIbHOCTH B MPOLIECCE IUKIIA — MPUBUTH MOJIOAOMY YEJIOBEKY
YMEHHE JICHCTBOBATh, TIOMOYb B OTHAJICHUH OT YMEHHH M CIIOCOOHOCTEH, PacIIupUTh
B3[ISAbl HA JKU3Hb, [OATOTOBUTH CTYIEHTOB K YCIIEIIHOMY C/Iay€ UTOTOBOTO 3K3aMe-
Ha. Ul TObKO 3Ta CTOPOHA MOTHBUPYET €T0 HUCIIOJIB30BaTh HOBEHIIIME TEXHOJIOTHHU
JUIsl peanu3alii SKOHOMHYECKOro mporecca. Ha kaxxnoM ypoke nepes npernojaaBaTe-
JIEM BCTAIOT CIICIYFOIIUE 33]]a9M: CO3/IaTh aTMOC(Epy 3aUHTEPECOBAHHOCTH KaXKIOTO
CTY/IEHTA; CTUMYJIMPOBATh BCIO ayJJUTOPHIO K BHICKA3bIBAHUSIM, HCIIONb3Ys pA3IMUHbIE
METOIBI BBITIOJTHECHUS 3aJIaHMiA, HEe 0O0SCh OMIMONTHCS; MPUMEHSATH HA 3aHATHUSIX JTU-
JAKTHYECKUI MaTepuall, B OCHOBHOM B 3IEKTpOHHOH (opme!, uTo mossonser cry-
JICHTY BBIOMpPATh HaNOOJIee IOHATHBIC U 3HAYUMBIC 1T HErO BBl YICOHBIX MaTe-

' @oxun FO.I". Teopys ¥ TEXHOJIOTHS OOYUEHHUS: NEATENLHOCTHBIN MOAXO: YUeOHOEe T0CO-
Oue JUIs CTyJICHTOB BBICIINX Y4eOHBIX 3aBeneHui. M.: Akanemus, 2008. 240 c.
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pHAJIOB; OILICHUBATH JACSTENLHOCTh CTYJIEHTa HE TOJBKO IO CTPOIOMY pe3yibTaTy
(MpaBUIIbHO/HETIPABUIIBHO), HO U 10 JUHAMUKE €r0 JOCTH)KEHUH; a Takke TOoJaep-
YKUBATh CTPEMJICHUE CTYJICHTOB HallTH CBOM CIIOCOO pabOThI, aHATU3UPOBATh METO-
IIbl paOoTHI APYTUX CTyAeHToB [10-12].

YHUBEPCHUTET TOTOBHUT CIHEIHUAIMCTOB B 00JaCTH YKOHOMHUKH, TPOTPAMMHPO-
BaHUsI, CTPOUTENIbCTBA, YHEPI€TUKH, MOJICITUPOBAHUS U U3aiiHa O/EKIbl, TPAHC-
MOPTHON MHKEHEPUH, TEXHOJOTUH MUILEBOM MPOMBILIUICHHOCTH U arpoHoMuu [13].
PaccmarpuBasi CTpyKTypHOE COJIep)KaHHE PEUYM JAaHHBIX ATAIHBIX HUCCIeI0BaHU,
MpeANpUHUMAIACh MOMbBITKA BBIICTUTH €€ OCHOBHBIEC JIOTHKO-KOMMYHUKATHBHBIC
HaMpaBlIeHUsl. DTO — OCMBICTICHIE, KOMMEHTHPOBAaHKE, TOJTKOBAaHUE, apTyMEHTH-
poBaHue, npumeHeHue [14].

Opranuzanus y4eOHOro Mmporiecca B pacCMaTpPUBAEMOM BY3€ OCYIIECTBIISICTCS
IIOCPEICTBOM:

— WHTEPAKTHBHOTO O0OPYIOBaHUS: MPOEKTOPHI, MIEKTPOHHBIE JOCKH, JINH-
ra)OHHbIC KAOWHETHI,

— MPOTPAMMHOTO OOECTICYCHHUS: KOMIUIEKC JApaiiBEpOB, MHTEPAKTUBHBIEC yueO-
HHKH, METOOUYCCKHE TIOCOOMS;

— KOMIIETEHTHOCTH TOJIb30BaTesl: 3HAHUs, YMEHHs OIBIT IIperoaaBaTesei,
yMEHHE OpTraHU30BaTh pabOTy ¢ TAKUM 00OpPYAOBAHHUEM.

[Tpu oMo 1aHHOTO 00OPYIOBAHUS MPOBOAMTCS IIPOMEKYTOUHBIN (PYOeK-
HBIA) KOHTPOJb 3HAHWUU CTYAEHTOB. DTOT BUJ KOHTPOJNS O4YeHb SPPEKTUBEH s
OLICHKH TOJTyYeHHBIX 3HAHUH MPH HUKIMYeckoM oOyuennd. [IpenogaBatens yeTko
TOYHO MOXET OINpPECTUTh OCHOBHBIC NUCIMIUIMHBI ayJUTOPUH HA JAHHOM JTarie
oOydenus. Takke MpH IUKINIECKOM METOAe OOydeHHs OOJbIIOe 3HAYCHUE MMEET
caMmocTosiTeNnbHas paboTa cTyIeHTOB. Tak KaKk Ha 3aHSATHAX HEBO3MOXKHO MOTHOCTHIO
OXBATUTh BeCh 00BEM PabOT IO MOATOTOBICHHBIM JAUAAKTUICCKUM MaTepualiam, Ky-
JIa BXOJAT yUYeOHUKH, TEXHUYECKUE TTOCOOUSs, TPE3CHTAINH, TECThI, COOPHUKH U Me-
TOJIMYECKHUE TOCOOMSI TIO MPAKTHUYECKUM paboTaM, IOMOJHUTEIbHBIE MaTepUaIbI
(BUIEO- U ayIMO3aMKCH) U T. 1I., Ha TIEPBOM 3aHSITHUU MPETIOAABATENb MPEIOCTABIISET
BECh 3TOT MaTepuai B 3JIEKTpOHHOH ¢dopme cTyaeHTaMm. M B mpoiiecce pyOe:kHOro
KOHTPOJISL BO3MOXKHO YCTAHOBHUTB, KTO CAMOCTOSITEIIbHO TOTOBUJICS K 3aHSTHUSIM.

Pe3yabTaThl 1 00cy:kaeHue. VccienoBanne u HaOIIOEHUS TIOKA3aJIH, YTO
UKIAYECKUI MEeTo/I 00yueHHs MpelycMaTprBaeT MOAr0TOBKY MaTepHaia He B Tac-
CHBHOM, a B aKTUBHOM PEKUME, C IIUPOKUM HCTIOIb30BAHUEM TEXHUYECKHX CPEJICTB.
NutepaktuBHOE 00I1IEHNE, B CBOIO OYEPE/Ib, CIOCOOCTBYET YMCTBEHHOMY Pa3BUTHIO,
YCOBEPIICHCTBOBAHUIO KOMMYHHUKATHBHBIX HABBIKOB CTYJIEHTOB. B TexHoMOTHYE-
CKOM IIMKJIe, HAIpUMeEp, TPEOYIOTCS YMEHHS MPUMEHSTH MMOJYYCHHbBIC 3HAHUS HA
npakTuke. M1 KOHEUYHBI pe3ylnbTaT pyOEeKHOTO KOHTPOJIS — 3TO OOBEKTHUBHAS
OLICHKA MOJIYYECHHBIX 3HAHUU.

Ha 3ansTusx HeoOX0AMMO CO3/1aTh TAKyI0 CUTYaIUIO, P KOTOPOU KaXK bl
CTYICHT, JaKe cJIa00 3HAIONIMI MpeaIMeT, OyIeT cTapaThes BICKA3aTh CBOC MHE-
HUE OTHOCUTEIHFHO U3Y4aeMOU TEMBI.

[ensiMy IUKIMYECKOTO METO1a O0YUECHHUS SABIISIOTCS:

— IpuoOpeTEeHNE 3HAHUI, YMEHUW U HABBIKOB;

— CO3/1aHKe CII0Cc00a CaMOCTOSTENBHOMN IeITeTbHOCTH;

— pa3BUTHE MO3HABATENBHBIX U TBOPUECKHUX CIIOCOOHOCTEH, MPUMEHIEMBIX
B JJAJIbHEWIIEM B cpepe TpohecCHOHATBHON NeSTEIIbHOCTH.
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[Tpu coznannu nMpoOIEMHON CUTYAIlH HA 3aHITHAX 005S3aTEIbHO YUUTHIBA-
eTcs crnely(rKa TEXHHYECKOro By3a, B YaCTHOCTH CIIEHUATIBHOCTh Ipynnbl. Ha sTom
JTafe MIMPOKO MOKHO NPUMEHATh MEXIPEIMETHBIE CBSI3U. TeMBbl, KacaroLuecs
Oyaymeld mpodeccuu, W COMYTCTBYIONIME TEMBI TO3BOJIAIOT CTYACHTaM Oolee
cBOOOJHO M3JIaraTh CBOIO TOUYKY 3peHHUs (haKTHUeCKH o BceM Bompocam. U mo-
CTENEHHO KaX/Iblil B TPYIIE CTAHOBUTCS AKTHBHBIM YYAaCTHHKOM pPEIICHHUS IIO-
CTaBJICHHOH 3a/1a4¥ 1, COOCTBEHHO, BCETO 3aHSATHSI.

ITo cnoBam npenojaBatenel yka3aHHOTO By3a, ¢ Hadaja MPUMEHEHHs TEXHU-
YEeCKUX CPEJCTB Ha 3aHATHUAX HAOJIIOAAI0TCS aKTUBHBIC NMO3HABATEIbHBIC TTO3ULIUU
oOyuaromuxcs. IlocpencTBo HMCHOIb30BaHUS UHTEPAKTUBHOM JOCKH, KOTOpas
YCTAQHOBJICHAa BO BCEX ayJAUTOPUSAX MHCTUTYTA, CTAHOBUTCS JAOCTYIHBIM CO3JaHUE
pOOJIEMHOM CUTYallMu U €€ pa3pellieHne, BHIOTHEHNE PA3TUYHBIX 3a/1aHUM.

Bo3MoxkHOCTH OBICTPOro nepexoaa oT OJJHOM YacT 3aHATHUS K Ipyroi odecrie-
yrBaeT Y pexTrBHOE 00yUeHHE BO BpeMs [IUKJIA.

OOyueHue reoMeTpur ¢ UCIOJIb30BAaHUEM TEXHUYECKHX CPEICTB ITOMOTaeT
YUYHUTEITIO HE TOJBKO Pa3HOOOPa3UTh y4EOHBIH MPOLIECC, HO U PEaIM30BaTh KOMILIEKC
METOJIMUYECKUX, MEJarorn4eckux M AMJaKTHUeckux 3afad. [Ipodeccuonanbhas
3a/1a4ya MperoiaBaTeis B €ro NeJarornuyeckoi AesiTeIbHOCTH COCTOUT U3 TPEX OC-
HOBHBIX YacTeil: XOopollue 3HaHWs, YMEHMs pellaTh METOAMYECKHE 3aJaud Ha
CBOMX 3aHATHUAX M MPaBWJIBHO OPraHM30BBIBAaTH yueOHBIN mponecc. Kpome Toro,
NESATENIbHOCTh IPETOAAaBaTelNsl UMEET CIEAYIOINE OCHOBHBIE 33Jauu: KOHCTPYK-
TUBHOE IUIAaHUPOBAHHUE, OpraHU3alsl, KOMMYHUKAaTUBHOE OOy4€HUE, BOCIIUTAaHUE
U uccienoBaHue. T QYHKIMU U 337jaud ABYCTOPOHHE JIOMOJIHAIOT APYT Apyra
Y TIOMOTAIOT MOJICPKHUBATH TPeOyeMblil ypoBeHb 3()(heKTUBHOCTH 00YUECHHSI.

TBopuecTBO mpenonaBatens Hanbonee 3()(HEKTUBHO OCYIIECTBISIETCS TPU
LUKJIOBOM OOy4EHUH, TOTOMY UTO CBSI3b MEX]y MPENoiaBaTesIeM U CTYJJCHTOM He
pa3pbIBaeTCs B TEUEHHUE BCErO MECSLa.

W3 BhIlIECKA3aHHOTO CIIEYET, YTO IPUMEHEHUE MaTepUalbHO-TEXHUYECKON
0a3bl B UTOre€ OKa3bIBaeTcs Oojee yeM MPOIYKTUBHBIM JUIsl (POPMHUPOBAHUS Tpe-
OyeMbIX 3HaHUI U YMEHUI y CTy/IEHTOB.

Bo3moxHO opraHn3oBath 00y4eHHE, B X0/I€ KOTOPOTO CTYAEHTHI MMOIyYaroT
3HaHUs1, OCYIIECTBIIAIOT UIAHUPOBAHUE U BBITIOJTHEHUE TBOPUECKUX 33/1a4-IIPOSKTOB.

st camocToATEeNbHON aKTUBHOCTU CTYAEHTOB (MHAMBUAYAJIbHOM, MapHOMH,
IpyNIOBOM) OTBOAMTCS CIIELMAIbHOE BpeMs (0T HECKOJIbKUX MHUHYT 3aHATHUN 10
HECKOJIbKUX He/Ielb, TO €CTh O KOHIIA [IUKIIA).

3amaun caMOCTOSTENBHBIX Pa0O0T 3aKII0YAIOTCS B Pa3BUTHU:

— MIO3HABATEJbHBIX HABBIKOB 00YYaIOIINXCS;

— YMEHHMsI OpUEHTHPOBATHCS B HH(OPMAIIMIOHHOM MPOCTPAHCTBE;

— TBOPYECKOT'O MBIIIIJIEHUS.

Opranuzaiys caMOCTOSITEIbHON pabOThl CTYAEHTOB (HE3aBUCUMO OT Mpe-
METHOH 00J1aCTH) NPHU LUKINYECKOM 00y4EeHUH M0Ipa3yMeBaeT, 4To:

— IPEIo1aBaTeNb J0JDKEH IIPUBUTH CTYJIEHTaM MHTEPEC K 3aJaHHOM TEME;

— MEeJaror BO3IJIABJSET IPYNILy CTYACHTOB, ONPEIEsisl eI U 3a1auk Kax-
JI0T0 U3 HUX;

— TIeJaror ONpezessieT TeMY 3aHITH, a CTYICHThI OoJiee He3aBUCUMBI B TIOHC-
K€ COOTBETCTBYIOILIUX MATEPHAJIOB.
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[Topsimok camocTosITeIbHON pabOThl CTYACHTOB MOCTOSTHHO MPOBEPSIETCS TIpe-
[0/1aBaTelieM, TaK KakK MpHU MOJATOTOBKE 3aJaHUM Ba)KEH HE TOJBKO PE3yJIbTaT, HO
1 caM IIpOLeCC JOCTHKEHUS HOBBIX 3HAHUW M YMEHUH. B npouecce caMmocTosTenb-
HOM paboTHI CTYJIEHTHl MOTYT CIaBaTh MPEMOAABATENIO JTOKJIAAbl, CTaTbu, pede-
paThl, KOHTPOJIbHBIE PaOOThI, TIEPECKa3bIBaTh MPOYUTAHHBIC CTAaThU, PACCKA3HI,
MOBECTH, KHUTU U T. A. KaxkIplii BuA camMoCTOSTENbHON pabOThl BHOCHUT CBOH
KOPPEKTHUBBI B POrpaMMy B 3aBHCUMOCTH OT KOJMYECTBA CTYJEHTOB, 33/I€MCTBO-
BaHHBIX B MPOIIECCE BBHIMOIHEHUS TaHHOW paboThl. Ha 3akirounTeibHOM 3Tane mo
UTOTaM pabOThI CTYJCHTOB OCYIIECTBIISICTCS MPE3CHTAINS MPOeKTa. B KOHIIE BbI-
CTaBJISIETCA OIICHKA — PE3yJIbTaT MPOJICTaHHON pabOTHI.

Ha 3aHgTHAX ¢ IpUMEHEHHWEM METO A ITUKINYEeCKOro 0OyYCeHHUS B BBIIIICYKA-
3aHHOM BY3€ UMEETCS] BO3MOXKHOCTh MPUMEHEHHS JII0O0T0 MHTEPAKTUBHOTO Me-
TO/a, TAK KaK BCE OHM COTJIACOBAHBI CO CTaHJIapTaMU BbICIIEro oopa3oBanus Pec-
myonuky TamKuKucTaH, peann3yeTcs CUCTEMHBIN MOIX0 ] K 00yUYeHHUIO.

3akmouenue. [Ipy nukiInyeckoM MeToe OOy4eHHs CTYJIEHThI CTAHOBSATCS
AKTUBHBIMHM YYaCTHHKaMHU 00pa30BaTENBHOTO MpOIlecca, y4aTcs HUCIONb30BaTh U
MIPUMEHATH Ha MPAKTHKE pa3IMuHble UCTOYHUKU MHPopmaruu. [Ipu sTom mpero-
JTaBaTeNI0 HEOOXOAMMO COOTHECTH IEJIH 3aHATHUS, €ro Talbl ¢ MPUMEHEHUEM Me-
TOAOB. TOJIBKO B 3TOM CiIy4dae CJIOKHBIE M TPYIHbBIC JJISI 3alIOMUHAHMS MpaBUiIa
OyIyT ycBamBaThCs JIETKO U C HHTEPECHOM.

Eme oauH anpTepHaTUBHBIN HUKIMYECKUNA METOJI OOYYECHHSI — OKOHYATEb-
HBIN dK3aMeH 1o aucuuruinHe. [Tocne okoHYaHus 1UKIIa (3aHATHI) B TEUSHUE OJ1-
HOM HEJEeNH MPOBOAUTCS UTOTOBBIN 3K3aMeH. ITO O0JBIIOE MOACTIOPHE U MTOMOIIIb
CTyleHTaM. Bo-nepBhIX, BCE MOJTYUYEHHBIE 3HAHUS €Il€ HE YCIEIU CTEPEThCs U3
MaMsTH; BO-BTOPBIX, HE HYKHO KJAaTh 6 MECAIEB, YTOOBI CIaTh dK3aMeH I10 JIaH-
HOM JUCLUILIMHE; B-TPEThUX, 3a LEJNbId CEMECTP CHAETCS TOJBKO OJIMH 3K3aMEH
BMECTO ISATHU-IIIECTH.

B utore MOXHO OTMETUTB, YTO UUKIMYECKUI METO/ B YCIOBHUSIX MPUMEHEHUS
pa3HoOOpa3HBIX HH(OPMAIMOHHBIX TEXHOJOTHHA OOYYCHUS SIBIISICTCS JOCTATOYHO
3¢ dEKTUBHBIM U TIPUEMIIEMBIM KaK IS IPETolaBaTeNiel, Tak U I CTyICHTOB.
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Abstract. Problem statement. Pedagogical technologies for the communication skills
formation are constantly being improved, new methods and practices are emerging to solve
this problem. The use of information technology to develop professional communication
skills presents particular interest. However, today there is not enough data on what specific
tools there are in the field of information technology for the formation of communication
skills, how exactly communication skills are formed with the help of information technology,
and through what mechanisms the formative effect occurs. An approach to informatization of
education based on artificial intelligence tools used to develop professional communication
skills among employees of large companies is discussed. Methodology. The author analyzes
the capabilities of interactive dialogue systems, implemented using artificial intelligence tech-
nologies, for the formation of professional communication skills. Communication scenarios
with different behavioral possibilities for the participant and criteria for control assessment of
the communication skills of the participants were developed. The experimental study was car-
ried out as part of the activities of the company's personnel training departments. The partici-
pants of the experiment were 35 employees of large companies. Statistical processing of
the results was performed using the Mann — Whitney and Pearson tests. Results. It was con-
firmed that the dialogue simulator teaches the ability of flexible reproduction and improvisa-
tion in the process of dialogue while maintaining its logic and essence. In the second experi-
ment, the data obtained partially confirm this hypothesis and give rise to a new assumption
that the tool can be used to diagnose defining reflection by providing participants with over-
specified and underspecified tasks. Conclusion. The experiment data suggest that the dialogue
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simulator enhances flexible dialogue skills while maintaining logic. Additionally, it may help
diagnose reflection by presenting tasks of varying determinacy. These hypotheses require fur-
ther investigation to guide future research on artificial intelligence in education.
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AunHoTauus. /locmanoska npodaemoi. Ilemarornyeckne TEXHOMOTHH (HOPMHUPOBAHUS
KOMMYHHKATHBHBIX YMEHUH MOCTOSHHO COBEpPIICHCTBYIOTCS, BO3HHKAIOT HOBBIE METOIMKH
n npakTikH. OcoOblii HHTEpec MPeCTABIIAET UCIIONb30BaHIE HHYOPMAIIMOHHBIX TEXHOIOTHH
JUISL Pa3BUTUSI KOMMYHUKATHBHBIX IPO(ECCHOHATBHBIX HAaBBIKOB. OfHAKO HA CEroAHSIIHHH
JIeHb HEJOCTATOYHO JAHHBIX O TOM, KaKHM€ €CTh CHelU(UUEeCKUEe MHCTPYMEHTHI B 001acTH
MHGOPMAIMOHHBIX TEXHOJOTUM I (POPMUPOBAHUS KOMMYHHUKATUBHBIX YMEHUH, KaK UMEH-
HO OHHM IIPUMEHSIOTCS], KaKFe MEXaHU3MBI 3a1eHCTBYIOT. PaccMaTpuBaeTcst moaxos K HHGOp-
MaTH3aluy 00pa30BaHKs Ha OCHOBE CPEICTB UCKYCCTBEHHOTO MHTEIUICKTA, PACIIPOCTPAHCHHBIX
11t (popMUpOBaHIS PO(ECCHOHATEHBIX KOMMYHUKATUBHBIX YMEHUH CPEell COTPYAHUKOB KPYTI-
HBIX KOMIaHuH. Memoodonoaus. IIpoaHam3upoBaHEl BO3SMOKHOCTH HHTEPAKTHUBHBIX JUATOTOBBIX
CHCTEM, PEAITI30BaHHBIX C HCIIOJIb30BAaHUEM TEXHOJIOTHIf HCKYCCTBEHHOTO MHTEIUIEKTa, s (op-
MHpPOBaHHs MPO(ECCHOHATBHBIX KOMMYHHUKATHBHBIX YMEHMH. Pa3paboTaHbl KOMMyHHKAaTHBHEIE
CLIEHapUH C PA3HBIMU BO3MOYKHOCTSIMH MOBEACHUS JUIS yHaCTHUKA M KPUTEPHUHN JULS KOHTPOJIBHOM
OLIEHKH €r0 KOMMYHHMKATUBHBIX YMEHUH. DKCIEPUMEHTAILHOE HCCIEI0BaHNUE IPOBEACHO B PaM-
Kax JIesITeIbHOCTH OTJENIOB 00Y4eHUs MepCoHalla KOMIAHUH. Y4acTHUKU — 35 COTpYAHUKOB
KpYIHBIX KommaHuil. CtaTucTHueckas oOpabOTKa pe3yNbTaToOB BBRIMOIHEHA C IOMOIIBIO KpH-
tepueB Manna — Yutau u Ilupcona. Pesyrsmamei. IlonTBepauioch, 4To JUAIOrOBLIN Tpe-
Haxep 00yuaeT yMEHHUIO THOKOTO BOCHPOM3BEJCHUS M MMIIPOBH3ALUHU B IPOLECCE AHATIOra
C yIepKaHHEeM €ro JIOTHKU U CYyTH. Bo BTOpOM 3KCIepHUMEHTe IOTydeHHBIE TaHHbIC MO3BOISIOT
YaCTUYHO ITOATBEPIUTH 3Ty THUIOTE3y U MOPOXKAAIOT HOBOE MPEAIIONOXKEHHE, YTO HHCTPYMEHT
MOJKET OBITh MCIIOJIb30BaH JIISl JMATHOCTHKY OIPENENSIONeH peIeKCHn ¢ IOMOIIBIO TIpeIo-
CTaBJICHHS YYaCTHUKAM JOOTPENENCHHBIX U HEIOOIPENeNeHHbIX 3a1ad. Jaknouenue. Ilomyden-
HBIE JAHHBIE CBUICTENBCTBYIOT, YTO IHAIOTOBBIE CHMYJIALUN YIydIIal0T KOMMYHHUKAaTHBHEIE
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HaBBIKH. KpOMe TOT'0, JUAJIOTOBBIC CUMYJIALIUU MOTYT IOMOYb JUArHOCTUPOBATH pe(bﬂeKcmo,
MIPENCTABIISAA 3aa4l PA3IMIHON ONPEACTICHHOCTH. DTH THIIOTE3bl TPEOYIOT AalbHEHINETo
W3yUYeHHS B paMKax OyIyIIHX MCCIICOBAaHMH HCKYCCTBEHHOTO HHTEIICKTa B 00pa30BaHUH.

KnioueBble cjioBa: Tneqarornieckue TEXHOJIOTHH, HH(POpMATH3aIns 00pa3oBaHus, Mpo-
(heccuoHaIbHBIE YMEHHUS, IPOrPaMMHOE oOecTieueHe, 00pa3oBaHUe

3asBiaeHNe 0 KOH()IMKTe MHTepecoB. ABTOpP 3asBISCT 00 OTCYTCTBUH KOH(IHKTA
HUHTEPECOB.

HcTopus cTaThu: nocTynwia B peaakiuio 14 asrycra 2023 r.; qopaborana nocie pe-
ueH3upoBanus 23 okTsa6ps 2023 r.; mpuHATa K myoaukanuu 2 Hosiops 2023 .

Jast uutupoBanms: Dreytser S.I. Formation of students’ communication skills using
the “Dailo” interactive dialogue system based on artificial intelligence technologies // Becr-
Huk Poccuiickoro yHuBepcuTera npy0b1 HapoaoB. Cepus: Mudopmarusaims oOpa3oBaHusl.
2024. T.21. Ne 1. C. 44-55. http://doi.org/10.22363/2312-8631-2024-21-1-44-55

Problem statement. Communication plays a key role in the professional ac-
tivity of any person, regardless of his field of work. This is not only the exchange
of information, but also building relationships, managing processes, coordinating
actions, resolving conflicts and making decisions. The importance of communica-
tion is especially relevant in the modern world, where the ability to work in a team,
the ability to listen and be heard, the ability to persuade and find a common lan-
guage with people are increasingly valued.

Also, communications in professional activities include not only the ability
to speak, but also the ability to listen, understand and interpret information. This
helps create effective working relationships, improve productivity and achieve
common goals. Without effective communications, it is difficult to imagine the suc-
cessful completion of any project or task. Therefore, the development of commu-
nication skills is one of the priorities for a professional.

Communication is understood as the process of exchanging information be-
tween subjects, where each of them carries out a purposeful action and strives to
solve a problem! [1].

O.A. Svetlyakov and A.A. Isakhanova note that a large amount of time is
devoted to the formation of professional communication skills in the practice of
higher and secondary specialized education [2; 3], and when adapting to the work-
place, in each of the educational practices the process of developing professional
communication skills has its own characteristics.

At university or college, students mostly practice public speaking, debating,
teamwork, and negotiation skills. A.G. Mikhailova notes that role-playing games
and case studies play an important role, which help students learn to solve specific
communicative problems in conditions as close as possible to real ones [4].
Teachers demonstrate models of effective communication to students and analyze
their communicative behavior, making recommendations for its improvement.

In the workplace, the formation of communication skills occurs in the pro-
cess of direct communication with colleagues, clients and partners. It is important

! Andreeva GM. Social psychology: textbook for universities. Moscow: Aspekt Press; 2016.
(In Russ.)
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to note that the formation of professional communication skills directly affects
the company’s profit, therefore many companies conduct special communication
trainings, games and events for their employees, create educational programs, in-
vite experienced colleagues and coaches to share their experience and sort out
any communication problems to improve the communication competencies of
employees [5; 19]. Thus, the formation of professional skills is one of the im-
portant tasks of companies’ personnel policies, and specialists are constantly look-
ing for new and effective tools to solve this problem.

Pedagogical technologies for the formation of communication skills are
constantly being improved, new methods and practices are emerging to solve this
problem. For example, A.G. Mikhailova and Jaye Selvam describe such practices
as developing projects in the process of teamwork that were presented at scientific
conferences to develop communicative competence [6; 17], A.A. Tolsteneva and
E.N. Galkin discuss the practices of developing students’ communication skills
through participation in professional trainings; master classes [7; 18], E.A. Demi-
na describes the use of storytelling techniques [8]. L.V. Abdrakhmanova describes
game-based learning technologies for developing communication skills [9-12].

It is assumed that one of the tools for developing communication skills can be
a system of interactive dialogues, implemented using artificial intelligence systems.

An interactive dialogue system based on artificial intelligence is a techno-
logy that allows you to create smart dialogue systems that can conduct a natural
conversation with the user, answer his questions, offer recommendations and exe-
cute commands. This is achieved through the use of artificial intelligence algo-
rithms in the field of semantic analysis of natural language, which establish the
semantic similarity of phrases and, based on this, advance the user through the
plot in one direction or another. The system can create various communication
situations, adapt to the user’s level of knowledge and offer him optimal response
options. The system can also offer various story situations in which the user can
train some type of communication.

The formative effect when interacting with such a system is achieved
through the following mechanisms:

— the user learns the structure of the dialogue as it is specified in the simulator;

— the user moves through the story and consults the client, following the prompts
of the simulator;

— after each phrase, the user receives feedback from the character on how
successful his answer was;

— at the end of the training, the user receives a final grade with a detailed
explanation of where the score was reduced and for what;

— after training, the user can listen back to each of his phrases and see how
the phrase was rated by the system.

Thus, the simulator participant can enter into a dialogue that is as close to
the real thing as possible, and receives detailed feedback on the stages of the dia-
logue and on each phrase he said.

Within the framework of the interactive dialogue system, it is possible to
implement various teaching methods:

— linear training dialogues, during which the user follows prompts and dia-
logue structure to complete a story task;
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— dialogue simulators, during the implementation of which the user tries vari-
ous options for action and receives feedback on which one was correct and why;

— text quests, during which the user sort of goes through the game, earns
points and independently guesses which course of action is the best.

In this dialogue, the method of linear dialogues was used, namely the struc-
ture “linear dialogue with variable plots”. This technique will be effective for de-
veloping communication skills, as it will allow users who have not previously
been involved in professional communications with clients to quickly master this
type of communication, detect and get rid of typical mistakes in dialogue and
adapt to a new professional situation.

Thus, the issue of developing professional communication skills is certainly
important both at the university and within the corporate university. Moreover,
there are many techniques that are successfully used for this. However, there is
not enough data on how effective these techniques are using information techno-
logy tools, in particular artificial intelligence technologies.

Methodology. This study discusses the effectiveness of achieving educational
results in the field of professional communications using interactive dialogue sys-
tems implemented using artificial intelligence. To solve this problem, an experi-
ment was developed to develop communication skills using a system of interac-
tive dialogues using artificial intelligence technologies.

Communication skills were taught using dialogue simulators based on artifi-
cial intelligence systems called “Dailo”. This tool creates communication scenarios
with different behaviour possibilities for the participant and the system (Figure).
Artificial intelligence analyses each statement of the participant and associates it
with a pre-established pattern of behaviour. In response to the participant's rated
statement, the character on the screen demonstrates a variety of reactions. This
creates a sense of real communication between the participant and the character,
and also allows the participant to independently direct and develop the plot. De-
pending on the participant’s statements, the simulator can lead to the resolution of
negotiations or to conflict.

During the research, employee training was developed and conducted in two
companies. After the training, control sections (check conversations) were made
to test communication skills. Control sections were measured by experts according to
the following criteria:

— carrying out all the necessary stages of the dialogue (greeting, clarifying
the request, consulting the client, and so on);

— the essence of the consultation: solving the client’s request, providing all
the necessary information;

— handling objections and correctly resolving complaints.

As a result, employees were given points for the entire control section (dia-
logue) from 0 to 100. A total of 3 sections were carried out over three months.

Training and control sections were carried out based on different techniques
in two companies, so, unfortunately, we cannot compare them, but we can state
and interpret the data for each company separately. In both companies, the struc-
ture of the educational dialogue corresponded to the structure of “linear dialogue
with variable plot scenarios.”
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Hold spacsbar and read aloud

Now I will try to help you. Please tell me how can | call you?

Creating communicative situations and organizing dialogue using artificial intelligence tools

Source: created by Sofya |. Dreytser.

The obtained data were processed by the Mann — Whitney statistical test
for the data of the first company, and the Pearson correlation was calculated for
the data of the second company.

Results and discussion. For company No. 1 the following data was ob-
tained. A comparative measurement was carried out over several months between
the experimental and control groups. The experimental group was trained in
communication skills to interact with clients using the “Dailo” interactive dia-
logue system. The control group studied independently by memorising dialogue
phrases and scripts. The number of employees in the experimental and control
groups was 4 and 5 people. The verification criteria included following the script
and performing communicative tasks of the dialogue: providing complete infor-
mation upon request, answering questions and working with client objections.

As a result of training using the interactive dialogue system, the data pre-
sented in Table 1 was obtained. As a result of training without the use of an inter-
active dialogue system, the data presented in Table 2 was obtained.

Table 1

Results of an expert control cross-section of the communication skills of employees
who were trained using the interactive dialogue system

Participants Control section 1 | Control section 2 | Control section 3 The difference between
(June), score (July), score (August), score | the best and worst attempts

Participant 1 92 85 72 20

Participant 2 - 91 69 22

Participant 3 86 100 98 14

Participant 4 88 100 76 24

Source: compiled by Sofya |. Dreytser.
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Table 2

Results of an expert control cross-section of the communication skills of employees
who were trained without the help of an interactive dialogue system

Participants Control section 1| Control section 2 |Control section 3 The difference between
(June), score (July), score (August), score | the best and worst attempts

Participant 1 89 90 92 3

Participant 2 87 88 - 1

Participant 3 89 84 81 8

Participant 4 - 86 97 11

Participant 5 - 97 98 1

Source:compiled by Sofya I. Dreytser.

It can be seen that in both cases the assessments are not uniform, the quality
assessment fluctuates, there are both positive and negative dynamics. The applied
statistical tests also showed no significant difference between the data sets.

Of interest, however, are the following differences between the two groups.
We see that in the first group, where training was carried out using the interactive
dialogue system, all participants showed a significant gap in scores between the
best and worst attempt, while in the group trained without the use of the interac-
tive dialogue system, there was practically no gap in scores points. It is necessary
to mention that all measurements were carried out at least a month apart by one
assessor, so the human factor in the measurement process can be eliminated.

To confirm the statistical significance of the difference between the data of
the first and second groups, the Mann — Whitney test was used, since this criterion
can be used to compare small groups of three people, and it is also intended to
compare data from two independent groups that do not obey the law of normal
distribution. Comparison of data using a statistical test shows a value of 0 with
an asymptotic significance of 0.009. The obtained empirical value Uem(0) is in the
significance zone at p = 0.01, which means that the difference between the two
data sets is statistically significant.

This observation allows us to formulate a hypothesis about a system of in-
teractive dialogues using artificial intelligence technologies. The hypothesis is that
learning through memorisation of scripts and learning through communication in
an interactive dialogue system leads to different types of educational results.
Namely, the system of interactive dialogues allows you not only to remember the
correct phrases of the dialogue, but also to improvise within the meaning of the
communicative actions that need to be performed. This proposal is due to the fact
that, firstly, all participants in the interactive dialogue system received scores
above 80 points out of 100 as a result of training in the system itself, and second-
ly, the average value of the worst attempt at a control cut for these participants is
71 points out of 100. This combination of factors leads to the assumption that the
overall dialogue was conducted correctly, but points were reduced for minor er-
rors. Thus, the assumption about the main educational result of the “Dailo” inter-
active dialogue system is that the system provides the ability to flexibly reproduce
and improvise in the dialogue process, whereas ordinary memorisation without
training does not give such a result.
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To test this hypothesis, we need to turn to data from a second company.
For company No. 2 the following data was obtained. A total of 26 employees were
trained in two subject areas. As a result of the training, data on employee satisfac-
tion and the results of the control section were obtained, as well as the average
employee satisfaction score in the system itself and the average training score in
the system. The verification criteria were not following the script, as in the pre-
vious company, but flexible dialogue and fulfilment of communication tasks:
clarifying the client’s request, providing complete information and satisfying the
client’s request.

The data obtained as a result of training using the interactive dialogue sys-
tem was processed as follows: it was calculated how many participants rated the
dialogue simulator positively and how many negatively, and it was also calculated
how many participants showed a positive result during the control section and
how many negative. A positive review of the simulator is understood as a review
in which the participant liked to learn using the simulator; there are minor insig-
nificant comments. A negative review of a simulator is understood as a review in
which the participant did not like learning using the simulator, and he sees serious
shortcomings of such a tool. A positive result of the control section was under-
stood as a situation where the dialogue conducted by the participant with the client
met all evaluation criteria: the client’s request was completely clarified and satis-
fied, the information provided was complete and truthful, and minor errors may
have been made. The negative result of the control section was understood as
a situation when the dialogue conducted by the participant with the client con-
tained gross errors and inconsistencies, for example, the participant did not pro-
vide some important information or did not fully clarify the client’s request.

A result of data processing presented in Table 3.

Table 3

Results of the expert control cross-section of the communication skills of employees
who were trained using the interactive dialogue system

Lesson 1 Lesson 2
- Negative - Negative
Positive (above Positive (above
Data control value) (below control Data control value) (below control
value) value)
Number of Number of
reviews about 16 6 reviews about 19 3
the lesson the lesson
Control measure- 5 17 Control measure- 20 5
ment results ment results

Source: compiled by Sofya I. Dreytser.

The opposite picture is observed for two lessons from one company: in the
first case, those participants who responded rather negatively to the lesson showed
good results, and those participants who responded positively to the lesson re-
ceived poor results. While in lesson 2 there is a direct correlation: participants
who responded positively to the lesson got a good result on the control section.

These conclusions are confirmed using the Pearson statistical test, which
can be used to calculate the correlation of variables with each other. The results
according to the Pearson criterion for the first lesson are equal to —1, and for the
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second lesson they are equal to 1, which confirms the inverse and direct correla-
tion in these lessons.

The results give rise to new questions and hypotheses about what the findings
are related to. As a result of the analysis of data from company No. 1, it was assumed
that the main result of this tool, the “Dailo” dialogue simulator, is the ability to
flexibly reproduce and improvise in the process of dialogue while maintaining its
logic and essence. The data from company No. 2 partially confirm this hypothesis,
however, the inverse correlation in the results of lesson 1 of company No. 2 does
not allow us to fully verify this.

The analysis of the structure of the dialogues themselves, proposed for training
in company No. 2, suggests that the first and second dialogues are significantly
different:

— the second dialogue is provided with explanations and clarifications of
what action the user should perform and why this particular method is proposed,
but the first dialogue does not contain such explanations;

— the second dialogue contains fewer dialogue scenario options, so the user
can go through them all, while the first dialogue has more than 10 scenario op-
tions, two of which are unique and can be encountered by the user in less than
1 playthrough out of 10, so participants did not have the opportunity study the dia-
logues completely.

Thus, an analysis of the methodology shows that in the first lesson the dialogue
developer made several significant mistakes. It can be assumed that the learning
results as a result of studying the first dialogue should be lower than as a result of
studying the second dialogue, but the results are approximately comparable, but
the feedback in the first lesson is actually more negative.

A number of works have analyzed the influence of components of educa-
tional independence, including defining reflection, on educational results, as well
as on students’ attitudes towards the educational process [13; 14]. This is also
manifested in the ability to evaluate educational materials (a task) and determine
what parameters are missing in the task itself so that it can be solved. Such stu-
dents who have determining reflection are also able to complete for themselves
the missing components of the educational task, and due to this achieve high edu-
cational results [15; 16].

There is an assumption that students with a high level of determining reflec-
tion, who can distinguish a complete task from an incomplete one, took part in
this experiment. Therefore, the participants showed high results in both dialogues,
and left comments about the first dialogue, indicating that the learning task in this
dialogue was incomplete, or that the task could not be solved using these materi-
als. This is evidenced by the reviews themselves left by the participants, in addi-
tion to the assessments: “It would be possible to have more cases and make small
alternatives for phrases”, “In some places it is useful to speak the entire dialogue
structurally, but there were difficulties with specific answers in the dialogue” —
that is, the participants note that they would like to change the design of the com-
municative tasks they encountered in the dialogue.

Conclusion. As a result of the experiments, interesting data were obtained
that allow us to formulate a number of hypotheses. In the first experiment, the data
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indicate that the dialogue simulator teaches the ability to flexibly reproduce and
improvise in the process of dialogue while maintaining its logic and essence.
In the second experiment, the data obtained allow us to partially confirm this hy-
pothesis and give rise to a new assumption that the tool can be used to diagnose
defining reflection by providing participants with predetermined and underdeter-
mined tasks, where it is necessary to complete the task itself or the method of
solving it. It can be assumed that participants who can point out the different na-
ture of the tasks have defining reflection.

These assumptions are hypotheses and require further verification, which
will determine the direction of research and development on the use of artificial
intelligence systems in the educational process.
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Abstract. Problem statement. The need to study and use network technology competen-
cies to improve the general education and professional level is becoming a prerequisite for
training the next generation of advanced engineers. To effectively use computer devices and
digital tools, computational thinking is required. The study aimed at substantiating the effec-
tiveness of using a professionally oriented network training course for the development of
computational thinking of future engineers. Methodology. To obtain theoretical generalizations,
an analysis of scientific works on the problem of defining the phenomenon of “computational
thinking” and the use of network educational resources in the training of specialists in engi-
neering and technical specialties was carried out. Computational thinking is determined as
a mental process of a set of actions: mobilizing an image system of objects and their inter-
connections from human memory; formulating the problem taking into account uncertainties;
creating a solution algorithm; and implementing it effectively using digital tools. 68 bachelors
were involved in the study in the direction of training 23.03.03 “Operation of transport-techno-
logical machines and complexes”, profile “Automobiles and automotive industry”. All are first-
year students of the Russian State Agrarian University — Moscow Agricultural Academy named
after K.A. Timiryazev. The online training course “Computer science and networks” is used,
developed by E. V. Shchedrina, presented on the Moodle platform, and has registration certi-
ficate no. 24877 dated August 28, 2021. To diagnose and assess the maturity of computational
thinking, the author’s testing materials are used: 30 questions following the work program of the
discipline. Pearson's chi-square test was applied as a statistical processing method. Results. When
working with the materials of a network course in the discipline “Computer Science and Net-
works,” a new generation engineer performs a sequence of actions characteristic of computa-
tional thinking: analyzes the text of a professionally oriented problem (formulates the task as
a computational problem), decomposes the problem, composes and implements the algorithm,
performs its analysis and evaluation. The conditions that influence the formation of computa-
tional thinking are generalized: obtaining relevant scientific and theoretical facts, patterns, and
information on innovative methods and means; their reasoned choice, effective implementation
at a high technical level; and analysis of the result and its practical application. Statistically
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significant differences were determined in the qualitative changes that occurred in the system
of training specialists for high-tech production. Conclusion. The positive aspects of using a profes-
sionally oriented network course for the development of computational thinking of engineers are
highlighted (for example, to gain experience in formulating a problem taking into account the un-
certainty of the future, students analyze a corporate network, determine a subnet mask for different
conditions, etc.). Options for the practical application of the research results are proposed: in the
work of the All-Russian network project for variety testing “Malaya Timiryazevka”, and in the ac-
tivities of the Center for Pre-University Training and the Digital Department of the academy.

Keywords: digital technology, information interaction, new generation engineer, net-
work educational program, computer network, distance course
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oyayLwimx MHXeHepoB

E.B. llleapuna’ , O.H. UBamosa!'”,
M.C. Iaauusen' ", A.B. Ameyaosa’

'Poccuiickuii 2ocyoapcmeennviii azpapuwiii ynusepcumem — MCXA umenu K.A. Tumupszeea,
Mockea, Poccutickas @edepayus
2Texnonoeuyeckutl ynusepcumem umenu 06asxcovt I'epos Cosemcxozo Coiosa,
aemyuura-kocmonasma A.A. Jleonosa, Kopones, Poccuiickas ®edepayus

shchedrinargaumsha@gmail.com

Aunnotauus. [locmanoexa npoodnemsl. [1oTpeOHOCTD U3ydaTh U UCIIOJIB30BATH BO3MOXK-
HOCTH CETEBBIX TEXHOJIOTUH JJIsl TIOBBIIICHUS OOIIEKYIETYPHOTO U MPO(ECCHOHATIBHOTO YPOBHS
CTaHOBHTCS YCIIOBHEM TTOATOTOBKY BHICOKOKBATH(HIIPOBAHHBIX MH)KEHEPOB HOBOTO TIOKOJICHHSL
Jist 5 eKTHBHOTO NCTIONB30BaHIsT KOMITBIOTEPHBIX YCTPOUCTB, HH(POBHIX HHCTPYMEHTOB HEO0O-
XOIUMO BBIMMCIIUTENBHOE MbIIIeHHE. OO0CHOBBIBaeTCS 3(h(EKTHBHOCTH TIPUMEHEHUS POQECcCH-
OHAJIFHO OPHUEHTHPOBAHHOTO CETEBOTO YUEOHOTO Kypca JUTS Pa3BUTHS BEIUHCIUTEIFHOTO MBIILICHHUS
OyAyIux HWHXEHEpoB. Memoodonozus. s MOTYYEHUs] TEOPETHICCKAX OO0OOMICHUH BBITON-
HEH aHaJIK3 Hay4YHbBIX paboT mo mpobieme omnpeneneHus: peHOMEeHa BHIYHCIUTEIHLHOTO MBbIIII-
JICHWs, MCIOJB30BAaHMS CETEBBIX OOPa30BaTEIBHBIX PECYpCOB B MOATOTOBKE CIEIHAIHCTOB
HWH)XEHEPHO-TEXHUYECKUX CHEIUATBFHOCTEH. BRIYHCINTENPHOE MBIIUICHHE PAacCMATPHBACTCS
Kak TMpoLecc, KOTOPBIH BKIIOYaeT B ceOs MOCIIeI0BATENbHOE BHITIOJIHEHUE psla ACHCTBU:
W3BIICYCHUE W3 IMAMATH YEJIOBEKa CHUCTEMBI MPEJCTAaBICHUH 00 OOBEKTaX M CBS3EH MEXKIY
HUMU; (OPMYJIMPOBaHUE MPOOJIEMbI C YUETOM HEOIPENENeHHOCTH; pa3paboTKa ajJropurma
pemieHus u ero 3QEeKTUBHas peanu3alys ¢ MOMOIIbI0 HU(POBBIX HHCTpYMeHTOB. K uccie-
JIOBaHHUIO TPUBJICYECHO 68 0akajgaBpoB MO HampapleHUIO moarotoBku 23.03.03 «Dkcmyaramms
TPaHCIIOPTHO-TEXHOJIOTUYECKUX MAIIMH M KOMIUIEKCOBY HAIPaBICHHOCTh « ABTOMOOWIN M aBTO-
MOOWIIbHOE X034UCTBO». Bce oOyuwaromuecst — cTyJeHThl nepBoro kypca Poccuiickoro rocy-
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JnapctBeHHoro arpapHoro yHusepcuteta — MCXA umenu K.A. Tumupszesa. Mcnons3yercs
ceTeBOl ydeOHBIH Kypc «BbrauciuTenbHas TEXHUKa U ceTH», paspaborannbiii E.B. IlleapuHoi,
npecTaBlieHHbIH Ha maTgopme Moodle u umeromumii cBuAeTenbcTBO peructpaunu Ne 24877
ot 28.08.2021 r. )11 AMarHOCTUKY ¥ OLICHKH C(HOPMHUPOBAHHOCTH BBIYHUCIUTEIHHOTO MBIIUICHHS
MIPUMEHSIFOTCSL MaTepUaITbl aBTOPCKOTO TecTHpoBaHus: 30 BOIPOCOB B COOTBETCTBHU C paboueit
IPOTrpaMMOil TUCIUIUTHHEL B KadecTBe MeToa CTaTUCTHYECKOH 00pabOTKH MCIIOIB30BaH KPHTEPHIA
xu-kBaapar [lupcona. Pesyromamul. [1pu paboTe ¢ MaTeprasaMi CETEBOTO Kypca Mo JAUCIIH-
mivHe «BpruncnurenbHas TEXHUKA U CETUY) MH)KEHEP HOBOT'O ITOKOJICHUSI BBINOJIHAET MOCiIe-
JIOBAaTENbHOCTD JIEWCTBHUIA, XapaKTEPHBIX IS BHIYUCIUTEILHOIO MBILIUICHHS: aHAIU3UPYET TEKCT
po¢ecCHOHATEHO OPUEHTUPOBAHHOM 3a1aull (popMyIHpyeT 3aaHue KaK BHIUUCIUTEIbHYIO
podIeMy), OCYIIECTBIICT AEKOMIIO3UIINIO MPOOIEMBL, COCTABIIET M PEAN3yeT aITOPUTM,
BBINOJNTHSCT €ro aHauu3 U OleHKY. CHOopMyIHpOBaHBI YCIIOBHS, KOTOPHIC BIHUSIOT HAa Pa3BUTHE
BBIYMCIIMTENILHOTO MBIIUICHUS: MOJy4YEeHHE aKTyaJIbHOM Hay4yHO-TEOpPETUYECKOol HMH(OpMalny,
3aKOHOMEPHOCTEH M JaHHBIX O WHHOBAIIMOHHBIX METOAAX W CPEICTBAX; OCO3HAHHBIA BBIOOD
9THX METOJOB U CPEICTB C y4eToM HX 3()()EKTHBHOCTH Ha BBHICOKOM TEXHUYECKOM YPOBHE,
QHAJIN3 MOJIyYEHHBIX PE3yIbTATOB U UX MPAaKTUYECcKoe MpuMeHeHue. OnpesieseHbl CTaTUCTHYECKH
JIOCTOBEPHBIC PA3JINYMS B KAYECTBEHHBIX N3MEHEHHUSX, IPOU3OIIEIINX B CHCTEME TIOJTrOTOB-
KM CHELMAJMCTOB I0J BBICOKOTEXHOJIOTUYHOE MPOU3BOACTBO. 3akimioueHue. BrineneHsl mo-
JIOXKUTENbHBIE aCTIEKThl MPUMEHEHHsI MPO(ECCHOHAIBHO OPUEHTHPOBAHHOTO CETEBOI0 Kypca
IUTSL pa3BUTHS BBIYUCIUTEIHHOTO MBIIUICHIS HHKCHEPOB (HAIIPUMeEp, UL ITOTyYeHHUS OIBITa
(opMynupoBaHUS TPOOIEMEI C YIETOM HEOIPEAEIEHHOCTH OYAyIEeTo CTYACHTHI BBITOTHSIIOT
aHaJIM3 KOPIIOPATHUBHON CETH, OMPEIENIOT MacKy MOJCETH AJISi pa3HbIX YCIOBHUH M T. IL.).
[IpennoxeHsl BapuaHThl MPAKTHYECKOTO MIPUMEHEHUS PE3yIbTaTOB UCCICAOBAHUS: B paboTe
Bcepoccuiickoro cereBoro mpoekta mo coproucnbeiTaHuio «Manas TumupsizeBka», B nes-
TEJBHOCTH LEHTPa JOBY30BCKOM MOJITOTOBKH U HU(PPOBOH Kadeapsl akageMUu.

KatoueBbie ciioBa: nugpoBasi TeXHOJIOTHsL, THPOPMAITMOHHOE B3aUMOICHCTBIE, HHIKEHED
HOBOTO TOKOJICHHS, CeTeBas oOpa3oBaTelbHAsI MPOTpaMMa, BEIYUCIUTEIBHAS CETh, AUCTAH-
LIMOHHBINA KypC

Bkiag aBTopoB. ABTOPBI ClieNajiy SKBUBAJICHTHBIN BKIIa/l B IOJrOTOBKY ITyOJIHUKAIUH.

3asiBjieHHe 0 KOH(IUKTE HHTEPECOB. ABTOPHI 3agBISIOT 00 OTCYTCTBUU KOH(IIUKTA
HHTEPECOB.

Hcropus cratbu: nocrynuia B pegakuuio 30 aBrycra 2023 r.; gopaboraHa nocie pe-
ner3upoBanus 21 HogOps 2023 r.; mpuHATa K MyOnukannu 2 nexadps 2023 r.

Jast uurtupoBanms: Shchedrina E.V., Ivashova O.N., Paliivets M.S., Ashcheulova A.V.
Professionally oriented network course as the basis for developing the computational thinking
of future engineers // BectHuk Poccuiickoro yHusepcutera apysk0bsl HaponoB. Cepust: UH-
dbopmaTuzanms obpazoBanus. 2024. T. 21. Ne 1. C. 56-73. http://doi.org/10.22363/2312-8631-
2024-21-1-56-73

Problem statement. A UNESCO report was presented at the Internet Gover-
nance Forum in Berlin, where Guy Berger and Xianhong Hu presented the case
for the need to control artificial intelligence and advanced ICT in the digital socie-
ty. The experts concluded that the need to study and use the capabilities of infor-
mation and communication technologies to improve the general cultural and pro-
fessional level has become a condition for the development of modern man'. They

! UNESCO report on the activities of the Internet Governance Forum. Available from
https://www.unesco.org/ru/articles/chto-esli-my-vse-budem-upravlyat-internetom-yunesko-prezentovala-
novoe-issledovanie-na-forume-po (accessed: 12.08.2023).
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also noted that in order to be able to effectively use computer equipment and digi-
tal tools, modern people need to have computational thinking.

B. Uslu notes that international educational strategies aimed at promoting
and strengthening transnational cooperation between universities are subordinated
to the following task: to develop in young people, lifelong learners, the skills and
competencies that they need to solve professional problems [1]. Computational
thinking skills are significant in this context.

V.V. Grinshkun, and E. Bidaibekov mention that participants in the educa-
tional process are increasingly resorting to artificial intelligence tools to organize
communication and solve a variety of creative problems [2].

According to the conclusions of P. Tadeu, and C. Brigas, one of the funda-
mental principles of using artificial intelligence in education is coding and compu-
tational thinking, because they allow everyone to produce code and find the solu-
tion using algorithms [3].

Based on N. Berman, computational thinking uses specialized methods to
apply computational principles such as abstraction, decomposition, generalization
and pattern recognition to formulate and solve problems [4].

These ideas are continued by E.V. Soboleva, E.G. Sabirova, N.S. Babieva,
M.G. Sergeeva, and J.V. Torkunova, who argue that in the digital age computa-
tional thinking is an important skill for students to succeed in modern technologi-
cal society and therefore it is necessary to develop computational thinking in school
years [5].

At the same time, until recently there has been little specialized research on
the concept of “computational thinking” in Russia. An exception is the work of
E.K. Henner, who analyzed the concept from the perspective of a foreign author and
drew attention to its relevance for domestic education [6]. The author determines
that this term focuses on updating the content and didactic methods, and supports
the education system in increasing efforts to form demanded meta-subject results.

Additionally, according to the conclusions of E. Varshavskaya and E.S. Kotyrlo,
it follows that global digital transformation has significantly influenced the demands
of society, business, and the state regarding professions in demand in the future [7].

In their research N. Abdikeev, Yu. Bogachev, and Yu. Kalmykov substantiate
that the maximum demand during the period of digital transformation will affect
specialists who have [8]:

— ability to forecast and plan when the future is uncertain;

— the ability to independently indicate problems and present the best option
for solving it;

— the ability to develop a solution algorithm and implement it using software
and hardware.

In practice, schools and universities still train graduates, including future
specialists in the field of science and technology related to the operation, repair,
and maintenance of transport and transport-technological machines for various
purposes, without taking into account trends in long-term planning, competitive-
ness, and uncertainty future [9].

E.V. Soboleva, T.N. Suvorova, S.V. Zenkina, and M.I. Bocharov evaluate
the current state of career guidance work of universities of various profiles with
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schoolchildren and applicants and determine possible ways to improve it [10].
In particular, they propose to use information tools (electronic educational re-
sources, online simulators, etc.) in the following educational situations:

— provide students with opportunities to analyze everyday problems from
different points of view;

— develop the ability to create and implement innovations;

— understand what technology can offer.

The work of E. Matos, and F. Rezende describes the capabilities of network
resources for the formation of computational thinking [11]. According to their
conclusions, the inclusion in training of e-mail, blog technology, wiki technology,
podcasts, web forums, linguistic corpora, electronic dictionaries, Internet reference
resources, synchronous video Internet communication tools, and navigators will
contribute to future graduates:

— will be able to develop computational thinking skills and an understanding
of the principles of computer science that underlie all digital technologies;

— learn how to use computers to solve problems, allowing them to make in-
formed decisions in the digital world.

The advantages and didactic capabilities of a distance course for each level
(technological, content, and organizational) are described in the work of E.N. Ba-
kurova, T.A. Parshutkina, O.M. Kudryavtseva, M.P. Chernovol [12]. The signifi-
cance of the presented work for the ongoing research is as follows:

1) the authors describe a methodological approach, during which students
are offered tasks aimed at searching for information using keywords, reading with
an understanding of the main content, reading with a full understanding of the
content, summarizing, annotating, tasks on working with digital technologies,
an analytical review, tasks on drawing up a research plan, assignments for the cor-
rect design of the structure of an article and report, etc.;

2) a holistic network resource (distance course) is presented, which is modu-
lar in nature. Those. its components are modules (sections), standard tests, tests,
guidelines for working with course topics, and educational literature.

In the course of an experimental study by E.N. Bakurova, T.A. Parshutkina,
O.M. Kudryavtseva, and M.P. Chernovol, it is proved that the use of a profession-
ally oriented distance course in a foreign language and modern digital techno-
logies can significantly help in the formation of educational independence and re-
search skills of undergraduate students.

Thus, there is a contradiction between the requirements of the modern eco-
nomy for a high level of computational thinking among sought-after professionals,
identified by the significant didactic potential of information technology, and the
insufficient development of the methodological basis for the use of network training
courses for training specialists for high-tech production.

The research hypothesis is that supporting the educational and cognitive ac-
tivities of students through a professionally oriented online course will contribute
to the formation of actions that determine the essence of computational thinking.

An analysis of the scientific works listed above allows us to identify a prob-
lem associated with the need for additional study of the development of computa-
tional thinking among future engineers when working with materials from a pro-
fessionally oriented distance course.
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The study aimed at substantiating the effectiveness of using a professionally
oriented distance learning course to develop the computational thinking of engi-
neers of the new generation.

Methodology. The study takes into account the requirements of the current
federal state educational standards of higher education of the Russian Federation
for undergraduate programs, in which great importance is attached to creating
the necessary conditions for students to gain work experience in conditions of in-
creasing complexity of technological processes and equipment, rapidly changing
requirements for competitive products, and for making non-standard decisions.

The conducted research is also based on the provisions of the system-
activity approach. The activity system is considered in the virtual environment of
a professionally oriented distance course implemented in Moodle: students use
the functionality of a network resource to analyze data, formulate a problem, build
an information and mathematical model, develop an optimal solution algorithm,
and its effective implementation on a computer.

The Moodle platform is universal and can be flexibly customized to suit
the research tasks required. This distance learning system was originally developed
for schools and universities. Thanks to the collaboration of developers and a large
community of users around the world, Moodle is constantly evolving, supple-
mented with new tools, extensions, and modules.

In the presented study, the network form of implementation of educational
programs means the organization of training using the resources of several univer-
sities, as well as companies and enterprises.

The authors understand a network course as a didactic, software, and tech-
nical interactive complex for learning primarily in the Internet environment. Such
a resource ensures the continuity and completeness of the didactic cycle, presenta-
tion of theoretical material, provision of training educational activities, control of
knowledge acquisition, and support for information retrieval activities.

As M.M. Klunnikova justifies, the concept of “computation” can be consi-
dered not just as the performance of arithmetic operations, but as a much broader
concept, a way of thinking, the basis for any scientific research [13]. She notes
that the concept of “computation” can be seen not just as performing arithmetic
operations, but as a much broader concept, way of thinking, and the basis for any
scientific research. At the same time, the author notes that, most likely, computa-
tional thinking refers to the human ability to formulate problems in such a way
that their solutions can be represented as a sequence of steps or algorithms that
will be carried out using a computer. This necessitates the formation of new quali-
ties of a future specialist.

We propose our approach to the interpretation of the concept of “computa-
tional thinking”. In this work, this term is used to describe cognitive activity, including
the following sequence of actions: activation from human memory of a system of
images of objects, and connections between them; formulation of the problem taking
into account the uncertainty of the future; development of a solution algorithm
and its effective implementation using software environment tools. The proposed
approach reflects all the components that make up the essence of the “computa-
tional thinking” phenomenon and determines the basis of engineering education.
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The research was carried out using the author's distance learning course in
the discipline “Computer science and networks”. The distance learning course is
modular in nature. Its components are modules (sections), standard tests, tests,
guidelines for working with course topics, educational literature, questions for in-
termediate certification, and a link to the course registration certificate (no. 24877
dated 08/28/2021).

In identifying factors influencing the effectiveness of using a professionally
oriented network course for the formation of actions that determine the essence of
computational thinking, experimental work was organized and carried out at the
Russian State Agrarian University — Moscow Agricultural Academy named after
K. A. Timiryazev. With the support of the Department of Computer-Aided Design
and Engineering Calculations.

68 bachelors in the direction of training 23.03.03 “Operation of transport-
technological machines and complexes”, profile: “Automobiles and automotive
industry” were involved in the study. All students are first-year students.

The program aims to ensure the formation of highly qualified, competitive
engineers of the new generation, capable of the following types of professional
activities: calculation and design; production and technological; experimental re-
search; organizational and managerial; installation and commissioning; service
and operational.

The average age is 19 years (16% are girls, 84% are young people).

To assess the maturity of the skills that form the basis of computational
thinking, a test is used that takes into account the requirements of federal educa-
tional standards for the selected training program in the discipline “Computer Sci-
ence and Networks”:

— the ability to solve standard problems of professional activity based on infor-
mation and bibliographic culture using information and communication technologies
and taking into account the basic requirements of information security (GPC-1);

— the ability, as part of a team of performers, to carry out theoretical, experi-
mental, and computational research on the scientific and technical substantiation of
innovative technologies for the operation of transport and transport-technological
machines and equipment (PC-19);

— willingness to study and analyze the necessary information, technical data,
indicators, and results of work to improve the technological processes of opera-
tion, repair and maintenance of transport and transport-technological machines and
equipment for various purposes, their units, systems and elements, to carry out
the necessary calculations using modern technical means (PC-22).

For each competency, 10 tasks were compiled, with a total of 30 questions
in the test. Determination of the level of computational thinking and its interpreta-
tion are presented in the results of the study.

Pearson's y° criterion was used at the stage of statistical processing of the results.

Results and discussion. A network educational program, according to the
conclusions of A.A. Verbitsky, E.P. Komarova, S.A. Bakleneva, and A.S. Fetisov,
is a specially designed training that is provided via the Internet [14]. In her space,
students can complete assignments, take tests, participate in discussions, and re-
ceive feedback from teachers and peers. This form of education has become par-
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ticularly popular in recent years as it provides academic flexibility and the ability
to study materials from anywhere in the world. Ministry of Education and Science
of Russia in 2022, as part of a webinar on the topic “Expanding the practice of
implementing educational programs in the online form by educational organiza-
tions of higher education. Practical preparation — the practice of implementation”,
organized a discussion of the regulatory work done, as well as the exchange of
best practices in network interaction.

According to the conclusions of M. Kolmykova, N. Gavrilovskaya, M. Bar-
sukova, and D. Kozlovskaya, such interaction makes it possible to improve the
quality and accessibility of higher education, as well as expand the list of special-
ties and areas of training offered by universities [15].

The Russian State Agrarian University — Moscow Agricultural Academy
named after K. A. Timiryazev also notes the importance of the connection between
science, education, and business in training specialists of the future. V.L. Snezhko,
D.M. Benin, N.V. Gavrilovskaya, M.V. Petukhova, and A.V. Podobnyy determine
that the theoretical knowledge and practical skills acquired by undergraduate students
allow graduates to confidently represent themselves in the labor market or continue
in-depth studies in a master's program [16]. The programs implemented at the univer-
sity mainly include disciplines that form the professional competencies of the
graduate. Research work within the framework of industrial practice allows engi-
neers of the new generation to develop their professional skills in any of the areas
of science and practice that interest them. For example, in the field of molecular
breeding, cell and tissue culture, genetic engineering, or traditional breeding.

In the 2022/2023 academic year, enrollment in seven new online programs
began. One of the disciplines implemented in network form is “Computer science
and networks”.

The goal of the discipline “Computer science and networks” is for students
to obtain theoretical knowledge about the general principles of the functioning of
computer technology and computer networks, about the implementation on their
basis of information processes for collecting, transmitting, and accumulating in-
formation when solving problems of professional activity.

The discipline “Computer science and networks” is included in the variable
part of the disciplines of the Curriculum in the direction 23.03.03 “Operation of
transport-technological machines and complexes”, profile: “Automobiles and auto-
motive industry”.

To support the implementation of the discipline in a network form of educa-
tion, a professionally oriented network course was developed.

When developing the online course, the authors adhered to the following order:

1) development of documents regulating the process of creating a network site;

2) selection of software tools;

3) preparation of an interaction scenario;

4) individual parts of the online course;

5) preparation of content following the standard structure of a network edu-
cational complex;

6) registration of a network course in the selected software environment and
placement on the university server.
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The resulting network electronic educational resource was focused on con-
ducting all types of classes in the discipline.

The instructional block contains a description of the goals, organization of
the educational process, and methodological recommendations for self-studying
the course.

Text in a block linked to work programs in .doc, .docx, .pdf format, or on
the Moodle platform.

The information block contains educational information on the discipline.
The discipline includes sections examining the basic concepts of computer net-
works, general principles of building networks, the advantages of using networks,
the general task of switching, addressing schemes for nodes in a network, the pur-
pose and characteristics of active and passive communication equipment, issues of
routing and dividing the address space of networks into subnets. An important
place is occupied by consideration of the procedure for interaction of two computers
on a network based on the open systems interaction (ISO/OSI) model, as well as
standard network technologies and the TCP/IP communication protocol stack.

A special feature of the discipline “Computer science and networks” is that
it plays a key role in the formation of practical skills in the use of new information
technologies, which allow collecting, accumulating, and processing information
on a new information basis. At the same time, the discipline is practically oriented
in nature and contributes to the development of new research methods in the field
of natural science.

The study is built based on the discipline “Informatics” (1st semester), and
serves as the basis for studying the disciplines “Information systems of motor
transport enterprises” (4th semester), and “Information technologies in transport”
(4th semester). The work program of the discipline “Computer science and net-
works” for people with disabilities and people with limited health capabilities is
developed individually, taking into account the psychophysical development, in-
dividual capabilities, and health status of such students.

A special feature of the discipline is the execution of all calculation tasks on
a personal computer using application software.

The total volume of the discipline is 108 hours. Contact work with the teacher
is 34.4 hours, independent work is 73.6 hours, and monitoring the development of
learning outcomes is 33.6 hours. The course provides for practical work on a per-
sonal computer, including using network technologies, working in application
software packages, and performing tests. Intermediate control: exam.

The communication block is implemented using the Moodle platform, is uni-
versal for all courses, and does not require preliminary development. Its availabi-
lity and user access are ensured by employees of the informatization department
of the University named after K.A. Timiryazev.

The control block is represented by tasks for test and rating control in an au-
thorized mode.

When designing the course, the authors provided links and other navigation
elements for quick and targeted movement through the educational material: to work
programs, to methodological recommendations for completing tests, to individual
tasks for completing tests, how to submit a test for checking, to questions for
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preparation for intermediate certification, for a certificate of registration of an elec-
tronic resource.

It is essential that methodological recommendations are structured in such
a way as to enable students to move from teacher-led activities to independently
organized activities.

So, the recommendations detail reasonable techniques for the types of acti-
vities described, criteria for the accuracy of decisions and suggestions for the ef-
fective use of consultation.

The main goal of the experimental work was to test the effectiveness of using
a professionally oriented distance learning course in developing the skills that form
the basis of computational thinking.

At the preparatory stage, the authors of the study clarified the sequence of
actions characteristic of computational thinking and the list of skills that are most
in demand in a modern technological society. To assess the input conditions, materi-
als from specially organized testing were used, taking into account the require-
ments for the training direction 23.03.03 “Operation of transport-technological
machines and complexes”, profile: “Automobiles and automotive industry”.

Next, a test of 30 tasks was carried out by the requirements for the results of
mastering the discipline (listed earlier). For each competency, 10 questions were
developed.

Examples of questions for each competency were developed.

Task 1 for GPC-1. Using one of the search engines, find the information and
enter it into a table.

Task 2 for GPC-1. The identifier of some Internet resources has the follow-
ing form: http://www.ftp.ru/index.html. Which part of this identifier indicates the
protocol used to transfer the resource? Write down the correct part.

Task 1 for PC-19. Create an algorithm for a novice engineer to use the Calcula-
tor to make the following conversions: 15 miles — into kilometers; 100 weeks —
in hours; 4 carats — in grams; 1 American pint — in liters; 1 British gallon — in li-
ters; 20 horsepower — in kilowatts.

Task 2 for PC-19. A text of 500 characters is given. It is known that the
symbols are taken from a table of size 16x16, in which all cells are filled with dif-
ferent symbols. Create an algorithm that will allow another user to determine the
information volume of the text in bytes.

Task 1 for PC-22. Fill out the form and do the calculations:

1) meter readings at the beginning of each month, starting from February =
readings at the end of the previous month;

2) Consumption kW = Difference between meter readings at the beginning
of the month and the end of the month;

3) Amount rub. = Consumption kW*Tariff.

Task 2 for PC-22. Four pieces of paper were found at the crime scene.
The investigation established that they contained fragments of the same IP address.
Forensic scientists have labeled these fragments with the letters A, B, C, and D.
Recover the IP address. In your answer, provide the sequence of letters representing
the fragments in an order corresponding to the IP address. If there are several pos-
sible solutions, write them all separated by commas.
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For correct completion of each task, the student received 2 points. Those for
the entire test, the maximum a new generation engineer could score was 60 points.

Determination of the level of computational thinking in total (for all compe-
tencies): 55 or more — “high” level; 30—54 — “average”’; 29 or less — “low”.

Level “High” — A next generation engineer is proficient in multiple network
modeling tools. The student develops programs to solve a class of professionally
oriented problems, using a modular approach and knowledge gleaned from scien-
tific and technical literature in the field of computer technology. The student sees
possible problems when implementing algorithms; correctly justifies the choice of
method for solving a problem depending on its formulation, can reduce the prob-
lem to one that has already been solved previously; and competently substantiates
the obtained result. He constructs tests that confirm the correct operation of
the network. The engineer is active in finding more efficient sharing methods.
The student is motivated for professional growth and shows interest in the practi-
cal application of knowledge in other areas.

Level “Average” — a new generation engineer has most of the necessary know-
ledge on the principles of functioning of computer technology and computer networks;
correctly divides his work and the activities of the team into separate modules. He is
quite confident in using scientific and technical literature in the field of computer
technology. Implements procedures for interaction between two computers on a net-
work based on the open systems interaction model (ISO/OSI), as well as standard
network technologies and the TCP/IP communication protocol stack. The student can
justify the choice of method for solving professionally oriented problems. The student
has little difficulty in mastering methods for setting up internal routing protocols,
VLSM, and CIDR, skills in using various methods of connecting remote networks
and to a provider, and methods for designing a hierarchical network. There is
a selective attitude towards studying the discipline; episodic activity appears.

Level “Low” — a new generation engineer has the necessary minimum know-
ledge of the general principles of the functioning of computer technology and computer
networks. The student is weak (partially) able to use scientific and technical literature
in the field of computer technology, analyze the corporate network, define modu-
lar zones, and ensure security in the computer system while using the network.
Does not show activity, interest, and independence when studying the discipline.

Based on the testing materials, a control group (34 new generation engineers)
and an experimental group (34 new generation engineers) were formed.

Students of both groups within the discipline studied according to the fol-
lowing plan:

Section 1. “Computer technology and networks in the industry”: “Funda-
mentals of data networks”; “Addressing nodes in networks”; “Network hard-
ware”; “OSI Open Systems Interconnection Model”; “Standard technologies of
local networks”; “TCP/IP communication protocol stack.”

Section 2. “Specialized software for road transport”: “Automated system for
managing ATP processes.”

Let us reveal the differences between the training of the experimental and
control groups using the example of the topic “Addressing nodes in networks”
(the structure of the topic is shown in Figure).
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v Unit 2 "Addressing nodes in networks"

0 Lecture 2. Addressing schemes for nodes in the network

Question at the lecture.
Presentation for the lecture
Working on the command line

Practical task No. 2

©00

Submit Task 2 for review

Presentation of the topic in a professionally oriented online course

Source: made by Elena V. Shchedrina, Olga N. Ivashova, Maksim S. Paliivets, Anna V. Ashcheulova.

Students in the experimental group studied the topic materials using a pro-
fessionally oriented distance learning course.

The content of Lecture 2 “Addressing schemes for nodes in the network”
was not available to them until the condition was met: Course element Test No. 1
must be marked as completed, and the score must be higher than the passing grade.

Next, the Presentation for the lecture and Practical Task No. 2 opened.

After completing the latter, the link “Submit Task 2 for review” became active.

Then it became possible to complete Practical Task No. 3.

After completing the latter, the link to “Submit Task 3 for review” became active.

Similarly, Practical task No. 4 and “Submit Task 4 for review”.

Then, in electronic format, they were offered Crossword No. 2 Test No. 2.
The test was also not available unless all previous items were marked as completed
and the practice tasks were submitted for review.

Examples of tasks for each practical work.

Practical task No. 2. Determine the maximum number of subnets that can be
organized within the 192.168.4.0 network and what the mask should be.

Practical task No. 3. For some subnets, the mask is 255.255.255.192. How
many different computer addresses does this mask theoretically allow if two ad-
dresses (the network address and the broadcast address) are not used?

Practical task No. 4. The organization rents a subnet of IP addresses, the rent
is 460,800 rubles. per month. Determine the subnet mask if the annual fee for
Network 1 node is 10,800 rubles.

As part of the final testing for the course, the engineers of the experimental
group were asked to complete the following task:

It is necessary to design a local area network for a manufacturing enterprise
consisting of the following departments with a specified number of employees:
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— management department (A person);

— accounting (B people);

— planning department (Person);

— HR department (D people);

— Projects department (E people);

— design department (F people);

— Information Technology Department (G people).

Tasks to be developed:

1. Identify the advantages of deploying a network in a given organization
and the tasks that can be solved with its use.

2. Develop a basic (physical) diagram of the network and depict the place-
ment of computers, communication, and peripheral equipment, as well as cable
routes on the floor plan (to scale).

3. Justify the choice of active communication equipment and indicate its features.

4. Analyze possible ways to connect an enterprise local network to the Internet
and describe the most suitable solution in these conditions.

As part of working with course materials, students had the opportunity to take
part in the All-Russian network project for variety testing “Malaya Timiryazevka”.

Here are examples of practical tasks for engineers in the control group.

Task 1. Can the host IP address be like this? Please enter incorrect IP ad-
dress options. Justify your answer.

—192.168.255.0

—167.234.56.13

—224.0.5.3

—172.34.267.34

—230.0.0.7

—160.54.255.255

Task 2. Find the 3rd subnet on the network 178.0.34.0/18.

Task 3. An organization has been allocated a class B network: 185.210.0.0/16.
Determine the masks and the number of possible addresses of new subnets in each
of the following subnetting options:

1. Number of subnets — 256, number of nodes — at least 250.

2. Number of subnets — 16, number of nodes — at least 4000.

3. Number of subnets — 5, number of nodes — at least 4000. In this option,
indicate at least two solutions.

Thus, students in the control group were not involved in working with the
materials of the professionally oriented distance course.

At the control stage of the experiment, repeated testing was carried out among
new generation engineers. The test materials and assessment procedure were de-
veloped according to the previously described principles. The results of assessing
the level of development of computational thinking “before” and “after” using a net-
work resource are presented in Table.

S0, % Pobserv.1 < YZerit (0.061 < 5.991), and yobserv.2 > Zerit (6.842> 5.991). Con-
sequently, the shift towards increasing the level of computational thinking of en-
gineers of the new generation can be considered non-random.
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Comparison of the results of work with materials in the discipline “Comput-
er science and networks” for the control and experimental groups allowed us to
draw the following conclusions:

— the dynamics at the “high” level among new generation engineers in the
experimental group was 23.53%. In the control group, there is also an increase,
but quite minimal: 2.94%;

— there was a qualitative change in the “low” level in both groups: from
50.00% to 41.18% in the control group and from 52.94% to 20.59% in the experi-
mental group. Those. dynamics for the latter — 32.35%. It can be argued that
the majority of such engineers are occupied by those respondents who initially
had an average level, i.e. made mistakes in analytical activities, at the level of
decision-making for professionally oriented problems, arithmetic calculations, re-
cording the answer/code, and when evaluating the result obtained;

— at the “average” level, qualitative changes also occurred in both groups.

Dynamics of development of computational thinking among future engineers

Groups
Level of computa- " N .
tional thinking de- Experimental (34 engineers) Control (34 engineers)
velopment Before After Before After
the experiment the experiment the experiment the experiment

High 1 9 1 2
Average 15 20 16 18
Low 18 7 17 14

Source: compiled by Elena V. Shchedrina, Olga N. lvashova, Maksim S. Paliivets, Anna V. Ashcheulova.

Analysis of the cognitive activity of future engineers also made it possible to
confirm that working with an electronic resource in a network format, due to inter-
activity increased feedback, and increased information interaction, creates additional
opportunities for orienting training to the challenges of the professions of the future.

Students learn the general principles of computing and networking and how
to harness the power of computers so that they can become digital creators rather
than just users. To work with the materials of the network course in the discipline
“computer science and networks” a new generation engineer performs a sequence
of actions characteristic of computational thinking:

1) task analysis (formulation of the task as a computational problem);

2) breaking down (decomposing) the problem into small logical steps;

3) development of an algorithm (definition and clarification of the steps neces-
sary to achieve a solution);

4) analysis and evaluation of this algorithm.

These facts confirm the importance of using a professionally oriented dis-
tance course in the discipline “Computer science and networks” for the develop-
ment of computational thinking.

The findings are consistent with the conclusions of UNESCO experts on the
possibilities of digital technologies for developing the computational thinking of
sought-after professionals of the future.

In addition, the presented methodological approach to organizing a profes-
sionally oriented network course expands the results of the work of E.N. Bakuro-
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va, T.A. Parshutkina, O.M. Kudryavtseva, M.P. Chernovol [12]. These authors
considered the possibilities of developing research skills among university stu-
dents based on digital technologies in distance learning. In our work, as part of
a course on the Moodle platform, the new generation of engineers learn current
scientific and academic facts and understand patterns and knowledge about inno-
vative methods and tools. Students make logical choices and effectively apply al-
gorithms at a high technical level. They then analyze the results and put them into
practice.

Thus, the conclusions of P. Tadeu, and C. Brigas that computational thinking as
a mental process involves the active use of analytical and algorithmic approaches
to setting and formulating a problem, analysis, and its solution are confirmed [3].

Conclusion. Summarizing the results of students’ work with the online
course, we note that training in this format has many advantages:

— optimization of the learning process by expanding information and com-
munication capabilities;

— ensuring open access to network resources of organizations in an indivi-
dual mode;

— optimization of the ratio of theoretical and practical (engineering) training;

— expanding opportunities for solving social problems (training people with
disabilities, etc.).

In addition, the electronic system for presenting knowledge and developing
skills and abilities ensures the continuity and completeness of the distance learning
process, including information and retrieval activities of students.

So, pre-computer thinking is computational thinking, which provides future
engineers with the ability to analyze everyday problems from different perspec-
tives, develop the ability to create and innovate and understand what technology
has to offer.

Participants in the experiment also noted that computational thinking allows
one to more confidently formulate problems and tasks in such a way that a com-
puter (information processing agent) can effectively solve them.

The results of the study made it possible to highlight the following positive
aspects of the use of a professionally oriented network course in the discipline
“Computer Science and Networks” for the development of computational thinking
of new generation engineers:

— in terms of activating from human memory a system of images of objects,
and connections between them, students are invited to use scientific and technical
literature in the field of computer networks;

— to gain experience in formulating a problem taking into account the uncer-
tainty of the future, it will be useful to analyze the corporate network and deter-
mine the subnet mask for changing conditions;

— the stage of developing solution algorithms and their effective implemen-
tation by tools of the software environment is supported by activities in the design
of a local computer network for a manufacturing enterprise, consisting of the fol-
lowing departments with a specified number of employees in them.

By completing simple projects in the “Computer science and networks” dis-
cipline, students develop computational thinking skills and an understanding of
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the computer science principles that underlie all network technologies. They learn
how to use computers to solve problems, allowing them to make informed deci-
sions in the digital world.

Conclusions about the possibilities of developing computational thinking
through a distance professionally oriented course are already being actively used
in organizing the work of the All-Russian network project for variety testing “Ma-
laya Timiryazevka”. Its key idea is the involvement of students of educational or-
ganizations in educational and experimental, research and practical activities.

The results obtained can be used in other online training courses and the ac-
tivities of the Pre-University Training Center. They can become the basis for the
work of the digital department of the Timiryazev Academy, which develops pro-
grams taking into account the latest trends in the IT field together with leading
industry experts.
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AnHoTauus. [locmanosxka npodaemvi. Ha ceroqHAUIHMNA IeHb TEXHOJIOTHHA BUPTYaIbHOM
PEaTBHOCTH aKTHBHO M CHCTEMHO BOCTPEOOBaHBI TOJBKO B cepe pa3sHOOOPa3HBIX pa3BIICUCHUH,
HECMOTpPSI Ha WX OTPOMHBIA OOpa30BaTeNbHO-BOCIIHTATEIBHBIA MOTEHIHANI, HEJOCTAaTOYHO HC-
HOJIB3YEMBIIl B CCTeMe O0Y4EHHsI CTyACHUECKONH MOJIOAEKH. VccienoBanne OpHeHTHPOBAHO
Ha BOCIIOJTHEHHE TAaHHOTO Tpodera depe3 BHEAPCHNE TEXHOJIOTHH BHPTYaIbHOM pPeanbHOCTH
B IpoIecc MpoQecCHOHaTbHO-THYHOCTHOTO PAa3BUTHUS OOYYAIOMIMXCS B PA3IUYHBIX BY3aX.
Iens — Teoperuuecku 0OOCHOBATh U 3KCIEPUMEHTATBHO J0Ka3aTh 3()(EKTUBHOCTh BHEIPCHUSI
TEXHOJIOTHH BUPTYaIBHON PeabHOCTH JUTS TOBBIMICHHS YPOBHS MPO(ECCHOHATEHO-IITIHOCTHOTO
Pa3BUTHUS CTYJEHTOB Pa3fIMYHBIX HANpaBIECHWI MOATOTOBKM OakaiaBpuata. Memodonoeus. B skc-
NEPUMEHTE IIPUHSUM ydacTue 118 cTyIeHTOB IICUXO0JI0r0-IIEAarOrM4ECKOro, COLUAIBHO-KYIIbTYPHOIO
1 WHKCHEPHOTO HAIpaBJICHUH IOATrOTOBKM OakamaBpuara. Bee ocymmiecTimsim oOydeHne B cMe-
IaHHOM (hopMaTe: yacTh NMPEIMETOB MpenoJaBaiach ayAUTOPHO B OYHOM ¢opmare, 4acTb —
JUCTaHLIMOHHO B YAAJCHHOM (opMaTe ¢ MOMOILBIO BHJICO-KOH(EPEHII-CBSI3H Ha MIaThopme
Telegram 1 ¢ UCNIOB30BaHUEM TEXHOJIOTHI BUPTYAILHOW PEeaIbHOCTH Ha iatdopmax Mootup
u Vive Sync. Pesynvmamsl. TeXHOIOTHH BUPTYAIBHON pEaATbHOCTH SBISIOTCS 3()HEKTHBHBIM
CPEACTBOM JUISI LIETIOCTHOTO MPO(ECCHOHAIBHO-IMYHOCTHOTO PAa3BUTHUS CTYJEHTOB. B KoHTeKcTe
JACATCIbHOCTHO-TIOBEACHYCCKOI'O U KOFHI/ITI/IBHO—pe(bI[eKCI/IBHOFO KOMIIOHCHTOB 3a(1)I/IKCI/Ip0BaHLI
caMble BBICOKHE IOKA3aTeNIU 110 YBEJIMYEHHIO KOJIMYECTBA CTYAEHTOB Ha BBHICOKOM U CUTYaTHB-
HBIX YPOBHSX pa3BUTHs. HanMmeHblllee SKCIIEpUMEHTAIBHOE BO3ICUCTBHE OBLIO 3a(pUKCHPOBAHO
0 MOTUBAILIMOHHO-AKCHOJIOTUYECCKOMY KOMIIOHCHTY HpO(i)eCCI/IOHaJH)HO—HI/I‘IHOCTHOFO pa3Bu-
THS CTYJEHTOB. JleTanbHbIi aHAIN3 NOJIYUYEHHBIX CPAaBHUTENBHBIX JaHHBIX I10OCIIE pealn3alun
9KCIEPUMEHTANBbHON paboThl MOKa3al, uTo Oojiee 3HAUMMO aBTOPCKask pa3paboTKa MOBIMAIA
Ha CTYACHTOB WH)KCHEPHBIX HANpaBICHHUN MPOQPECCHOHATBHON MOATOTOBKH, MO CPABHEHHIO
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Abstract. Problem statement. Today, virtual reality technologies are actively and systema-
tically used only in the field of various entertainments, despite their enormous educational
potential, which is insufficiently used in the system of educating students. Experimental study
is aimed at filling this gap through the introduction of virtual technologies into the process of
professional-personal development of students. The goal of the research is to theoretically
substantiate and experimentally prove the effectiveness of introducing virtual reality technol-
ogies to increase the level of professional and individual development of students in various
areas of undergraduate training. Methodology. In the experiment took part 118 students from
psychological-pedagogical, socio-cultural and engineering areas of undergraduate training.
All participating in the experiment carried out blended learning: some subjects were taught in
a classroom in a full-time format, and some disciplines were taught remotely using video con-
ferencing on the Telegram platform and virtual reality technologies on the Mootup and Vive
Sync platforms. Results. Virtual reality technologies are an effective means for the holistic
professional and personal development of students. In the context of the activity-behavioral
and cognitive-reflexive components, the highest rates of increasing the number of students at
high and situational levels of development were recorded. The smallest experimental impact
was recorded on the motivational-axiological component of students’ professional and per-
sonal development. A more detailed analysis of the obtained comparative data after the im-
plementation of the experimental work showed that the author’s development had a more sig-
nificant impact on students of engineering areas of professional training, compared to students
of other undergraduate profiles. Conclusion. The use of virtual communication has made dis-
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tance learning more attractive and focused for students, greatly facilitating the exchange of
information, knowledge, values and views, and making this process more natural, as in real
classes.

Keywords: video conferencing, blended learning, experiment, distance learning, engineering
students
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IMocTanoBka npodseMbl. COBpeMEHHBIE MPOIECCH PehOPMUPOBAHUS B KO-
HOMMYECKOM, TMOJIMTUIECKON M COIMOKYJIBTYpHOU chepax Poccutickoit deneparun
00yCNaBIMBalOT HEOOXOJMMOCTh CUCTEMHBIX U3MEHEHUI B OTEUECTBEHHOM CHCTEME
BEICIIIET0 00pa3oBaHUs B yCIIOBUAX MU(poBoil oOpazoBaTenbHON cpensl [1]. Hc-
CJIETOBaHMS COOTHOIIECHUSI MPOPECCHOHATBHOTO M JHUYHOCTHOTO B WHIUBUAYAIb-
HOM 00pa30BaTEIbHO-BOCIIUTATEIILHOM Pa3BUTHH CTYIEHTOB CTAHOBSATCS HAa CETO-
THSIIHUNA JIeHb MPAKTUYECKH 3HAYMMOW MeAarorudeckoil mpoOnematuxon [2].
W3ydenue 3TOro BayKHOTO HANPABJICHHUS B MEAarOrHUECKON HayKe 0OOCHOBBIBACT-
cs TeM OOCTOATENIhCTBOM, YTO Ha BCEX 3Tamax MpodeccroHalbHON MOATOTOBKU
0COOEHHO aKTyaJIbHBIM SIBIISIETCS] BHEAPEHNE HH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTHI B JESATEIHHOCTh KKIOTO 00YYarolIerocsi OT MOMEHTa €ro MOCTYILIe-
HUSI Ha TIEPBBIN KypC YHHBEPCHUTETA J0 3aIIUTHI BBITYCKHON KBAJTM(PUKAITMIOHHON
pabotsi [3; 4].

B nocnennee Bpemsi OTHUMHU U3 WHHOBAIMOHHBIX, MTPAKTUYCCKH 3HAYMMBIX
Y aKTyallbHBIX TEXHOJOTUH, MPUMEHSEMBIX B IHU(PPOBOI 00pa3oBaTENbHOMN cpefie
BBICIIICH IITKOJIBI, COOTBETCTBYIOIIMX ITOCIIEAHUM COBPEMEHHBIM PEANTUSIM, SIBIISTIOTCS
TEXHOJIOTHH BUPTYyalbHOU peanbHOCTH [5]. Mcnonb3oBaHue JaHHBIX TEXHOJIOTHI
MpeIroaraeT He TOJIBKO MPOCTPAHCTBEHHOE TIPEJICTABICHNE MOJIETIeH U (PH3NYECKUX
TIPOIIECCOB, HO ¥ IMUTAIIMIO PEaTbHOTO B3aUMOJICHCTBUSI MITH KOHTAKTA TPETIOIaBaTENs
U CTY/ICHTOB C MOJICTUPYEMBIMH OOBEKTAMH W Pa3IMYHBIMU SBICHUSMH CO37aH-
HOTO MpocTpaHCcTBa [6]. B 3ToM HampaBieHHH 0COOOT0 BHHMaHHUS 3acyKUBAaeT
BOIPOC PHMEHEHHUST BUPTYAILHBIX TEXHOJIOTHI B 00Pa30BaTEIbHO-BOCTIUTATEILHOM
mpolecce By3a AJIs MOBBIIICHHUS YPOBHS MPOQPECCHOHATBHO-TUYHOCTHOTO Pa3BU-
THS CTYJICHTOB PA3JIUYHBIX Mpoduiei moaroTosk [7].

[TpoBeneHHBIN B X0/€ HCCIEAOBAHUS aHATU3 HAYYHOH JTUTEPaTyphl B cdepe
MPOECCHOHATTFHO-TMYHOCTHOTO Pa3BUTHSI CTYICHTOB ITOKA3aJI, YTO HAUOOJIEe IIHPOKOEe
OCBEILIEHNE Ha CETOIHAITHUN IEHb TOMYYMIN TEXHIUECKHE CUMYIIALINN, TOTAa KaK
CTIeIHAN3UPOBAaHHBIE TIM(POBBIE CUMYIISIIIMN TICHXOJIOTO-TIeJarOTMIECKOi HarpaB-
JICHHOCTH B HAy4HOI TUTEpaType MpeICTaBICHbl OYeHb MAJIOUUCICHHO [5; 8]. D10
B CBOIO OY€pe/ib CBUACTEIBCTBYET O CIab0i pa3pabOTaHHOCTH YKa3aHHOW TEMBI,
HEJ0CTATOYHOCTH SKCTIIEPUMEHTAIBHBIX UCCIEOBAHUN O PUMEHEHUU BUPTYallb-
HOW pearbHOCTH ISl IPO(EeCCHOHATBHO-TMIHOCTHOTO Pa3BUTHS CTYACHTOB pa3-
JUYHBIX Ipodumeil moAroToBku Oakanaspuara [9].
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Ha ceronHsAmHniA N€H TEXHOJIOTUM BUPTYAJIbHOM pPEaJbHOCTH AKTUBHO U
CHCTEMHO MCHOJIB3YIOTCS TOJBKO B cepe pazHOOOPa3HBIX pa3BiIeUEeHUi, HECMOTPSI
Ha UX OTPOMHBIA 00pa30BaTENIbHO-BOCIIMTATENIFHBIA MOTEHIMAN, HEIOCTaTOYHO
HCIIONB3YEMBI B cUCTeME 00ydeHust cTyneHudecko momonexu [8; 10]. Orcyr-
CTBHE JIaHHBIX TEXHOJIOIHH B MPOQecCHOHAIbHON NOArOTOBKE MpU 00yueHHH Oa-
KaJIaBPOB 3a4aCTYIO CBA3aHO C HU3KOHM TEXHOJIOTMYECKON MPaMOTHOCTBIO IIE€AAr0roB
U OTCYTCTBHEM y HHUX MOTHBALMH K peaiu3alliy 3TOH «HEBEIOMOID) BUPTYaJbHOMN
KOMMYHUKaLUH [5]. B cBsI3M ¢ 3THM Hallle SKCIIEpUMEHTAIBHOE HCCIIEI0BaHHE OpH-
SHTUPOBAHO HAa BOCIIOJHEHHE JAHHOrO Ipolena yepe3 BHEAPEHHE TEXHOJIOTHH
BUPTYaJbHOW pEajbHOCTU B IPOLECC MPO(ecCHOHATBHO-TMYHOCTHOTO Pa3BUTHS
00yyaroImuxcs B pa3InYHbIX By3ax.

Taxum 00pa3oM, Hedb HCCJIEA0BAHNU — TEOPETUYECKH 00OCHOBATH U JKC-
MEPUMEHTAIIBHO J10Ka3aTh 3()()EeKTUBHOCTH BHEIPEHUSI TEXHOJOTHIA BUPTYaJTbHOU
peasbHOCTH JJIs1 MOBBIILIEHUS] YPOBHS MPO(ECCHOHATBHO-TUYHOCTHOTO Pa3BUTHUS
CTYZICHTOB pa3IMYHBIX HANPaBJICHUI MOATOTOBKY OakajaBpuara.

Metononorus. B skcnepuMeHTe NMpHUHSUIM ydacTue CTyAeHTHl (n = 118)
I'ma30BcKOro rocyJapcTBEHHOIO MHXKEHEPHO-TIEIaroruyeckoro yHusepeurera (Y-
Myprckas Pecriybmuika), KazaHCKoro rocy1apcTBeHHOTO apXUTEKTYPHO-CTPOUTEIHHOTO
yHHBepcuTeTa U KazaHCKOro rocyJapcTBEHHOTO MHCTUTYTa KyJabTypsl (Pecmy6-
nuka TaTapcTaH). DKCHIEpUMEHTANIbHOE UCCIIEOBaHUE JUIUIOCh 1 roa (CeHTsa0ph
2022 r. — cents6pp 2023 r.). Bce yyacTHHKM HCCIEIOBaHMS PEaTH30BHIBAIIN
B Ipoliecce MpodheccuoHanbHOM MOATOTOBKH CMellaHHoe oO0yueHue. B ux obpa-
30BaTeNbHO-BOCIIUTATEIbHON TPACKTOPUU OJJHA YacTh YYEOHBIX IUCLMILIMH Ipe-
MoJIaBaJIach ayTUTOPHO B OUHOM (popmare, a Apyras — B IUCTAHLMOHHOM (opma-
T€ MpU 0053aTeNbHOM HMCHOIb30BAaHUM TEXHOJIOTHI BHJI€0-KOH(EPEHI-CBSI3U Ha
mwiargpopme Telegram v TEXHONIOrMH BUPTYalbHOH peasbHOCTH Ha IulaTdopmax
Mootup u Vive Sync. IMeHHO Ha TeX y4eOHBIX MpeaMeTax, KOTOpbIe NMPernoaaBa-
JMCh TOJBKO B JUCTAHIIMOHHOM (hopMare, OCYIMECTBISUIOCH SKCIIEPHUMEHTAIEHOE
UCClIeIOBAaHHE.

Y4acTHUKY 3KCTIepUMEHTa OBbIIIH pa3ziefieHbl Ha aBe rpynnbl. [lepBas — koH-
tponbHas rpymnna (KI') — ocymiecTsisiia BO BpeMsl 3KCIEpUMEHTa CTaHIapTHOE
o0yuyeHue B ayJUTOPUSAX By3a, YACTUYHO C MPUMEHEHHEM JUCTAHLMOHHBIX TeX-
HOJIOTHH MpH MCIOJIB30BAHUU BHI€0-KOH(EpEeHI-cBA3M Ha miaTdopme Telegram
B TPEX OCHOBHBIX (popMaTax ypaleHHOW KOMMYHHKaIy. [Ipyr iepBoM HarpaBiIeHHH
ylaJeHHOro o0ydeHus! Bce oOydarolyecs U MpernojiaBaTeslb UMEIN CBOM Iepco-
HaJIbHBIN AKKAYHT M OCYIIECTBIISIM KOMMYHHUKAIMIO JUCTAHIIMOHHO. [1pn 3TOM Kax-
JIbIA YYAaCTHUK B3aWMOJICHCTBHS HAXOAMJICS Y CBOETO MEPCOHATBHOTO MOOMIIEHOTO
yCTpOMCTBa WM KOMIbloTepa. B TakoM ¢opmare peanusanus yd4eOHOro U COLM-
aJIbHOTO B3aMMOJAEHCTBUSI OCYILECTBIIUIACH TPEUMYILECTBEHHO MHIMBUIyaIbHO [11].
[Tpu BTOpOM dopmare B3amMOoAEHCTBHSI TpodeccHoHanbHOe 00yUeHne ObUIO pea-
JU30BaHO 1O TpynmnaM u3 4-6 obydaromuxcs. KoMMyHHUKaLus Ipu 3TOM OCYILECTB-
jastach M3 4-5 akkKayHTOB, B OJIHOM M3 KOTOPBIX MHAMBHIYaJIbHO HAXOJIMJICS
TOJIBKO TIperiofaBatenb. [lpu qanHoM GopmaTe cTy1eHThl 00BETUHSITUCH B MaJIbIe
IPYMNIbl U OCYLIECTBISUIN 00y4YeHHE Ha MHIMBUAYAIbHOM KOMIIBIOTEPE C MPUME-
HEHHEM OOJBIIOTO SKpaHa TEJNeBU30pa WM C MOMOILNBIO MPOEKTOpa, s TOro
YTOOBI BUJIETH COBMECTHO OCTAJIbHbIE MaJIble IPYIIBI U Mpenoaasarens. B peakux
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ClTydasix MCTOJIB30BAJICS TPETHH (hopMaT KOMMYHHUKAIIMH BO (DPOHTAIILHOM B3au-
MOJIEUCTBUH, NPU KOTOPOM CO3/1aBAJUCH JIMIIb JBA AKKAayHTA, B IIEPBOM BCS aKa-
JIeMHuYecKas TpyIra, a BO BTOPOM — TOJBKO npenojaBatens [11]. O0s3aTenbHbIM
yclloBUEM AJisi mpoBeneHus skcnepuMenTta B KI' Obulo TO, 4TO KOMMYHMKAIMS
BCEX YYAaCTHUKOB 00pa30BaTEIbHOIO MPOLECCAa OCYLIECTBISUIACH C «OTKPBITHIMY
n300pakeHUEM.

Bropas — skcniepumenTanpHas rpynna (31) — ocyiecTBisiia BO BpeMs K-
NepUMEHTa 00y4YeHHE B ayAUTOPUSAX YHUBEPCUTETA U YACTUYHO C MCIIOJIb30BaHU-
€M TEXHOJIOTHI BUPTyalbHOU peasibHOCTH Ha miuatdopmax Mootup u Vive Sync.
Jlnia peanuzanuy yuyeOHbBIX 3aHSITUN B BUPTYalbHON peajbHOCTU CTYAEHTAMU HUC-
I0JIB30BAJIMCH J1BAa OCHOBHBIX BH/1a TEXHUYECKHUX YCTPOUCTB B 3aBUCUMOCTH OT UX
BO3MOKHOCTEH M MECTONOJOKEHUS (YHUBEPCUTET, J0M, OOLICKUTHE, CIICIHUAIN-
3UpPOBaHHBIN BUPTYaJIbHbBIN LIEHTP):

— MHOTOKOMITOHEHTHbIE MOOMJIbHBIE TAPHUTYPBI, COCTOSIIUE U3 CHIELUATBHBIX
BUPTYaJIbHBIX «OMpaBy», KyJaa MOMENAeTcs MOOMIBHOE YCTPOWCTBO, CO3Jarolee
BUPTYaJbHOE NPOCTPAHCTBO, U CIELUATBHONW ayJUOTapHUTYPbI C YIYYIIEHHOMN
TPOMKOCTBIO [7];

— aBTOHOMHBIE WM MOJIyaBTOHOMHBIE HUIEMBI Ul BUPTYAJIbHOM PEAIbHOCTH,
KOTOpbIE BKJIIOYAIOT B c€0s B €IMHOM KOPITyCE ayIM0 U BUAEO BUPTYAIbHYIO CpELy,
IIEpPBBIE U3 KOTOPBIX MMEIOT JAUCTAHUUOHHBIE NATUYMKU JUIS MOJAKIIIOUEHUS 4Yepes3
Bluetooth k xoMmbIOTEpy MM MOOMIBHOMY Tele(OHY, a BTOphIe — C TIOMOIIBIO
MIPOBOJIOB AJisl O0Jiee KaYeCTBEHHOI'O MHTEPHET-COEIMHEHNUS, IPOBEICHHBIX K I10-
TOJIKY JUIsl OECTIPENsITCTBEHHOTO nepeMertieHust. [Ipu JaHHoM pa3HOBUIHOCTH B3aUMO-
JEeUCTBHS 00YYAIOUTMMUCS JOTIOTHUTENFHO HCIIOIb30BAINUCH PYUYHbIE TPEKUHTH IS
MEpPEMEILEHUS] U CHELHaIbHble KOHTPOJUIEPHI AJI1 BUPTYyaJbHON MMUTALUHU JBU-
YKEHUU U ePEKITI0YEHus porpamm [8].

OOyueHue CTyJI€HTOB C IPUMEHEHHEM TEXHOJIOTMH BUPTYaJbHON peasibHO-
ct B OI" mporcxoauiio yepes3 NprucyTCTBHE O0YJArOIIUXCs B BUPTYaIbHON cpefie
JUTsl OpraHu3aLy COBMECTHOM Mpo(hecCHOHAIBHOMN MOTOTOBKH € BHICOKOM CTENEHbIO
peanmuctuyHocTH. [Ipu peanuzanuu 3aHATUH oOecreynBanach HE TOJIBKO KOMMY-
HUKallMs, HO U IMOJIy4YeHHE HEOOXOAMMBIX YMEHHH M HAaBBIKOB B3aUMOAECHCTBUS
C pa3iM4HbIMM OO0bekTaMu U mnpoueccamu [8]. Ilpu peannzanum 4acTu 3aHATHIH
CTYACHTBI O0BEIUHSIIUCH B TPYIIIBI U BHIMOJIHSIIM WHAUBUYaTbHbIEC 3a/1aHUs, KaK
Ha CTaHJApPTHBIX 3aHATHUIX B ayIUTOPUU. B OTIENBbHBIX clyyasx Mpu o0CYKIECHUU
KaKHX-TM00 BOMPOCOB 00yUarolHecs MO e TpyNIaMy MepeMeIaThes B Apyrue
BUPTYaJbHbIE IPOCTPAHCTBA, OJHAKO 3TO HE MPUBETCTBOBAIOCH MPENOIABATENISIM
Ha 3aHATHM Ui HoJAepKaHusl yueOHOU nucuuIuinHbl. Ha Bcex BUpPTyanbHBIX 3a-
HATUAX KXl CTYAECHT UMEJ BO3MOKHOCTh PEAIN30BaTh CAMOIIPE3CHTALINIO B BH-
Jie aBaTapa U aKTUBHO B3aMMOJEHCTBOBATh C KaXJbIM CTYyJI€HTOM B BUPTyaJIbHOMI
aynutopuu. O0pa3oBaTeIbHO-BOCIUTATENBHBIA MTPOLIECC MPOUCXOAUI Y KaXKA0ro
CTyAeHTa B (hopMaTe «OT MEPBOrO JIMIA» M MOJHOLEHHOIO pealbHOro MpPUCYT-
CTBUS B BUPTYaJIbHOM NPOCTpaHCTBE [6]. BupTyanbHas KOMMYyHHUKAIMs TO3BOJISLIA
OCYIIECTBIISITh HEOOXOAMMYIO COCPEIOTOYEHHOCTh CTYIEHTOB HA y4eOHOM MaTepu-
asie 6e3 OTBJICUEHUS HA MPOLIECCHI, IPOUCXO/AIINE B pealIbHON Cpefie, UTO B UTOTe
MO3BOJIMJIO TIOBBICUTH YCIIEIIHOCTD MPO(heCcCHOHANBHOM MOATOTOBKH, KaK IOKa3a-
HO Ha PHUCYHKE.
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S .

®dparmeHT y4ebHOro 3aHsATUS B BUPTYasibHOM peasnibHOCTM Ha nnatdopme Mootup
Fragment of a virtual reality training session on the Mootup platform

UcrovHuk: co3paHo P.C. HaroeuublHbiM, P.LL. AnnmMoBbIM.
Source: created by Roman S. Nagovitsyn, Ramis S. Alimov.

Pacnipenenenre mo mccineqoBaTeNbCKUM BBIOOPKAM OBUIO PEaTM30BAaHO MO
aKaJIeMHYECKUM TpyImaMm cTyAeHToB 3—4-X KypcoB OakamaBpuarta: KI' (n = 61) —
4yeTpipe akagemuueckue rpynmsl, DI (n = 57) — Tpu akaJeMUYEeCKUe TPYIIIbL.
Crnenyer OTMETUTH, YTO JJIs1 JOCTOBEPHOCTH IMOCIIEAYIOLIETO CPAaBHUTEIBHOIO aHa-
m3a Mexy KI' n OT', naHHble IepBOi rpynmbsl ObUIH B3STHI METOAOM CIIydaifHOU
BBIOOPKH TOJIBKO Y 57 CTYAEHTOB, YTOOBI BEIPOBHATH KOJIMYECTBO B rpymnmax. /laHHas
MpoIeypa CIIydaitHO BHIOOPKU CTYACHTOB OCYILIECTBISUIACH KaK Ha MPeABAPUTEINb-
HOW JAMArHOCTHKE, TaK U Ha KOHTPOJBHOM MOHUTOPHHIE OTIEIBHO IO Ka)KIOU
nuarHoctuueckoi nporeaype. B KI' 3a nmepuos skcriepruMenTa ObUIO TTPOBEICHO B
CpeIHEM IO TPEM aKaJeMHUYECKUM IrpymnaM 72 yaca AUCTAaHIMOHHOTO OOydeHUs
C MOMOUIbI0 BHIEO-KOH(DepeHi-cBsi3u Ha miardpopme Telegram. B OI' B aToT *xe
BpEMEHHOW TepUoA OBLJIO MPOBEIEHO B CPEIHEM MO TPEM aKaJeMUYECKHM TpyII-
naM 36 9acoB BUPTYAIbHBIX 3aHATHH Ha Tuiathopmax Mootup u Vive Sync.

B kadecTBe MOHUTOpHHTA 1O aHATNU3Y A(PGHEKTUBHOCTH ATHUX JABYX (OPM JIH-
CTQHIIMOHHOM KOMMYHHKAIIMH JUIs MPOPECCHOHATBHO-TUYHOCTHOTO Pa3BUTHS CTY-
JICHTOB HU3y4aJIHCh PA3HOCTOPOHHHE XapaKTEPUCTUKH MPO(ECCHOHATBHO-TUYHOCTHBIX
kauecTB cryaeHTa [12; 13]. Ilepen peanuszanueld KOHCTaTUPYIOIIETO0 MOHUTOPHUH-
ra ObUIO YTOUHEHO COAEPKAHUE MOHATHUS «IPO(ECCHOHATBHO-TMYHOCTHOE Pa3BUTHE
CTy/IEHTa» KaK ILIEJIOCTHOE HEMpephIBHOE MPO(ECCHOHANTBHO-TMYHOCTHOE Mpeodpa-
30BaHUE B CTPYKTYpE JIMUHOCTH B YCIOBHSIX NICUXOJIOT0-IIEIarOrMueCcKuii mporecca,
BKJIFOYAIOIEE MOTHUBALIMOHHO-aKCHOJIOTHYECKHE, NEATEIbHOCTHO-TIOBEICHYECKHE
Y KOTHUTUBHO-PE(IIEKCUBHBIN CTIOCOOHOCTH.
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B cBorO ouepenp KakI0e U3 ITHX COJEPKATEIBHBIX HAIpaBlIeHHH ObLUIO paH-
YKHPOBAHO O YETHIPEM YPOBHSIM MPOQPECCHOHATEHO-TUYHOCTHOTO Pa3BUTHS: BHICOKHHA,
CUTyaTHBHBIN, 0a30BbI M HU3KWH. Ha ocHOBe cnenmanbHON CHCTEMBI MOHHTOPHH-
TOBBIX W JUArHOCTUYECKUX METOAMK (METOJMKA OMeparoHHon aestenpHocTH [1. Tomn-
naHna, Metoauka Karrenna (16 PF, mikana C), nuarHoctiyeckuii OMPOCHUK CTaTyca
u uept nuuHoctu (FPI), quarnoctuka O. JlunManHa, onpoCcHUK MpodeccuoHab-
Horo koHtpons JI. Porrepa, ouenka npodeccuonanusma (FAAA), auarnoctuye-
CKasl IIKajla MeXJIMYHOCTHBIX oTHOWeEeHUH T. JIupu, MOHUTOPHUHT MPOeCcCHOHANb-
HoH aedopmariun mnyHocty D. 3eepa u D. ChIMaHIOK, IMAarHOCTHUKA CIIOCOOHOCTH
K npodeccuonansHomy npornosupoBanuto JI. Perym) [12—-17] B mepuon skcme-
pPUMEHTaNIbHON paboThl OBLIM pacHpe/iesieHbl CTYICHTHI 10 YPOBHSM Ha IpejBa-
PUTEIHLHOM M KOHTPOJIBHOM JTarax.

Jlna peanuszanuu 0O6pabOTKH YUCIOBBIX JAHHBIX Ha MPEABAPUTEIHHOM (CEH-
T0ph 2022 T.) U KOHTPOJABLHOM (CeHTsI0pb 2023 T.) cpe3ax MCIOJIB30BAJICS MaTe-
MAaTHKO-CTATUCTUYECKUI MOHUTOPHUHI NOJIYYEHHBIX MOKa3aTenei. MatemaTuye-
CKMI aHaJIN3 Pe3yJIbTATOB MPOBOJMJIICS C MOMOUIBIO CTATUCTUYECKON IPOrPAMMBI
SPSS Statistics 20. CpaBHUTeNbHAs 3HAYMMOCTh B YHCIOBBIX JTAHHBIX MEXIY KO-
audyecTBOM cTy1eHTOB B KI' 1 OI" mo ypoBHSM omnpenensiiack ¢ MOMOIIbIO METOAa
xu-kBazpar (y2).

Pe3yabTatel u o0cyxaeHue. B TeueHue 3KCEpUMEHTa CO BCEMU CTYJICHTa-
MH, YYaCTBYIOIIMMU B UCCIIEIOBAaHUH, MPOBOJWINCH OHJIAWH-3aHATHSA, TPEAHA3HA-
YEeHHBIC ISl TOTO, YTOOBI OOBEIMHATE 00YJAIOMNX U 00y4aeMbIX, KOTOPHIE B He-
KOTOPBIX CITy4asx ObUTH pa3lieJIeHbl COTHSIMHU KIJIOMETpoB. B cBoto ouepens B DI
9TO OBUTO PEATM30BAHO C TIOMOIIIBIO TPEXMEPHOTO BH3YAJIBHOTO M CEHCOPHOTO IU(PO-
BOTO MOJICTIMPOBAHMUS YIeOHOTO TIPOCTPAHCTBA JIJIsl 00Pa30BaTEIIHHO-BOCIIUTATEIIHHBIX
MPOIIECCOB U COBMECTHOM MPOEKTHOW M HAYYHO-UCCIIET0BATEIbCKON PabOThI, Kak
ecnu Obl OHM BCE HAXOAWIUCH B OJHOM (u3nyeckoMm mpoctpanctse. [Ipoctpan-
CTBO B3aMMOJEUCTBHUSA JIJIs1 HUX ObLIO MEPCOHAIBHO HACTPOEHO U BBITIIAEIO UHO-
raa (aHTacTUYHO, MO AW3aiiHy HE TOJBKO OPTraHM3aTOpa 3aHITHS, HO M CaMUX
CTYJICHTOB.

[Ipu mcnonb30BaHUU BUPTYAIBHOM TEXHOJOTMM MOJAECPKUBAJIOCH MPOCTPAH-
CTBEHHOE BOCIIPHUSITHE, TIOATOMY Ka)/IbIil YUYACTHHK 00pa3oBaTEeLHOTO MpoIiecca
MOT' CMOTpPETh, MepeMeNaThCs, B3aUMOJICHCTBOBATh C OOBEKTAMU U C JAPYTHUMH
CTYJIEHTaMH B OKpYXalollel cpejie, KOTOPYIO NMEPUOAMUECKH U3MEHSIIN JUTs KaXK-
JIOTO Y4eOHOTO 3aHSTHS C YYETOM JKEJIaHHWA CaMHX CTyJIEHTOB. lIpuMeHseMble
mwiardopmel Mootup u Vive Sync mo3BoJsu Ha Ka4eCTBEHHOM yYPOBHE HE TOJb-
KO OCYIIECTBIIATh PEYEBOE B3aUMOJICHCTBUE, HO U MHUCATh HA BUPTYaJIbHBIX JIOC-
KaX, PeJAKTUPOBAaTh JOKYMEHTBI, a TAKXKE BBINOJHATH CTaHIAPTHBIC BHUIBI €S-
TEJIBHOCTH, KOTOPHIE YaCTO PEATU3YIOTCS Ha Y4YEOHBIX 3aHATHSIX B ayJUTOPHH,
C TaKoOM e 4YaCTOTOM M CKOPOCTBIO, KaK B PEaIbHOCTH, HO YK€ B CMOJEINPOBAH-
HOM BUPTyaJIbHOM TpocTpaHcTBe. Ha maHHbIX 3aHsaTHSIX cTyneHTam DI HeoOxo-
JTUMO OBLIO 00S3aTeNbHO HOCUTH TAPHUTYPY BUPTYaJIbHON PeallbHOCTH, & B OT/AECNb-
HBIX CIly4yasix AEp>KaTh JIBa CEHCOPHBIX KOHTPOJUIEpA ISl HABUTALMU IO BHUPTY-
QIGHBIM TPOCTPAHCTBAM U B3aUMOJCUCTBUSA C MU(MPOBBIMU OOBEKTAMHU BO BpeMs
BUPTYaJIbHBIX BCTPEY.

CBoHbIe pe3yNbTaThbl BCEX TUArHOCTUYECKUX MPOLETYP Ha KOHCTATUPYIOLIEM
1 KOHTPOJBHOM Cpe€3ax M0 MOTHBAL[MOHHO-aKCHUOJOTHYECKOMY, JEATEIbHOCTHO-
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MOBE/ICHYECKOMY M KOTHUTHBHO-PE(PICKCUBHOMY KOMITOHEHTaM IMPOQeCCHOHAITBHO-
JUYHOCTHOTO Pa3BUTHUS CTYAECHTOB MIPEICTABICHBI B TAOIUIIE.

Pe3ynbTaThl 3KCNEPUMEHTaNIbHOrO UCCNIeA0BaHUS
no aHanu3y NpodeccruoHanbHO-IMYHOCTHOIO Pa3BUTUS CTYAEHTOB
B YCJIOBUSIX peanu3auum TeXHONOrnii BUpTyasnbHOM peanbHOCTU

MpodeccroHanbHO-NNYHOCTHOE Pa3BUTUE CTYAEHTOB YHUBEpCUTeTa

Komno- MoTnBaunoHHO- AdearenbHOCTHO- KorHuTueHO-
HEHT aKCUOoI0rnyecKum noeeneH4YeCcKum pednekcuBHbIN
ar Kr ar Kr ar Kr

y* |B|c|6|H|B|C|6|H|B|C|OB|H|B|C|O6B|H|B|C|O|H|B|C|O|H
nc [4[11]3[39[3[10[11]33[5[13[10][ 29 [7][11][14]25] 4 [19]13]21] 6 [14][20]17
X 5,262; p> 0,05 1,463; p> 0,05 3,063; p> 0,05
ke [4]14]6] 7 [12]15] 2] 2 [16]25]10] 6 [9]13]15]20] 21 [18]10] 8] 10] 15
X 6,329; p>0,05 14,288; p< 0,01*** 9,049; p< 0,05***

13]11

lMpumevarme. *Y — ypoOBHU: BbICOKNIA (B), CUTyaTUBHbIN (C), 6a30BbIi (6), HU3KKi (H); **MNC - konnye-
CTBO CTY[EHTOB MO YPOBHSIM Ha npeagaputensHoM cpese, KC — KonMyecTBO CTYAEHTOB MO YPOBHSIM Ha KOH-
TPOJILHOM cpe3e; *** — [OCTOBEePHOCTb pasnuuunsa mexay 9 n Kr.

UcroyHuk: coctaBneHo P.C. HarosuupiHbiM, P.LL. AnMMOBbIM.

Results of an experimental study to analyze the professional and personal development
of students in the context of the implementation of virtual reality technologies

Professional and personal development of university students
;:o?lr:u;t Motivational-axiological Activity-behavioral Cognitive-reflective
EG CG EG CG EG CG
L* [h|s|b| Il |h|s|b| Il |h|s|b| |l |hls|b|l|h|s|b|l|[h]|s]|]b]l
PS** 4111|3393 (10|11|33 5131029 |7|11|14|25| 4 |19|13|21| 6 |14|20|17
X 5.262; p>0.05 1.463; p> 0.05 3.063; p>0.05
cs* |a]14]6] 7 [12]15] 2| 2 |16]25]10] 6 |9]13]15]20] 21 [18]10] 8 [ 10[15]13]11
X 6.329; p>0.05 14.288; p< 0.01*** 9.049; p< 0.05***

Note: *L - levels: high (h), situational (s), basic (b), low (I); **PS — the number of students by level at
the preliminary stage, CS — number of students by level at the control stage; *** - reliability of the difference
between the EG and CG.

Source: compiled by Roman S. Nagovitsyn, Ramis S. Alimov.

CraTucTueckuil aHajan3 KOJIMYECTBA YYACTHUKOB MCCIIEOBAHUS 110 YEThI-
pem ypoBHsaMm Mexay DI u KI' Ha npeaaputensHoM cpese (ceHTa0ps 2022 r.) 1o
BCEM IOKa3aTeNsIM BBISIBWJI HE3HAYMMOCTh paznuuus npu p > 0,05, uyro ykazano
Ha PaBHOMEPHOCTh YPOBHS MPO(ECCHOHATBHO-TUYHOCTHOTO Pa3BUTHUS y CTYICHTOB
1o BBIOOpKaM Tepe uccienoBaHueM. B cBoro ouepe/b, MaTeMaTHKO-CTATUCTHYECKAsT
o0paboTka nosyueHHbIX JaHHBIX Mexay DI 1 KI' mo 3TuM ke JuarHoCTHYECKUM
mporeaypaM Ha KOHTPOJIBHOM cpese (ceHTs0pb 2023 T.) mpoaeMOHCTpUpoBaia
pa3UyHbIE CTATUCTUYECKHE IOKAa3aTeId 10 KOMIIOHEHTaM MpodeccHoHaNIbHO-
JUYHOCTHOTO Pa3BUTHS CTYACHTOB. 10 AesTenbHOCTHO-IOBEIEHUECKOMY KOMIIO-
HEHTY B pe3yJbTaTe BBISBICHA caMas BBICOKAs JOCTOBEPHOCTb PA3IMYMs TpU
p < 0,01 (y~ = 14,288). B pakypce KOTHUTUBHO-PE(ICKCUBHOTO TTOKA3aTels 3a-
(uKcupoBaHa TaKXKe CTaTUCTUYECKas 3HAYMMOCTh paznnuus mexay KI' u OI" mpu
p < 0,05 (x* = 9,049), HO y>ke MEeHbIIIasA, IO CPAaBHEHHUIO C MPEABIAYIINM KOMIIO-
HEHTOM Mpo(deccuOHAIBHO-THYHOCTHOTO Pa3BUTHS.

[To TpeTbeMy KOMIOHEHTY (MOTHBAIIMOHHO-AaKCHOJIOTHYECKHUI) HE BBISBICHO
3HAYMMBIX pa3Induii Mexay Gokyc-rpynmnamu npu p > 0,05 (x° = 6,329). Ognako
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MOJyYEeHHOE CTAaTUCTHYECKOE 3HAYCHHE SBIISICTCS TMOTPAaHUYHBIM YPOBHEM B BBI-
SIBJICHUW 3HAYMMOCTH Pa3NIu4Ms M HEJIOCTOBEPHOE paznuyue puKcupyercs: oonee
BBICOKHI ypOBEHb pa3BuTus y crynenTos DI, o cpaBHeHuto ¢ KI'.

CrenoBarenbHO, MOKHO 3aKJIFOYUTh, YTO TEXHOJIOTUH BUPTYaIbHON peabHOCTH
ABIISIOTCS A(P(HEKTHBHBIM CPEICTBOM IS LIETIOCTHOTO MPO(ECCHOHATTBHO-TUYHOCTHOTO
Pa3BUTHS CTYICHTOB TCHUXOJIOTO-TIEIArOTMIECKOT0, CONMATBLHO-KYIBTYPHOTO U HH-
YKCHEPHOTO HampaBlieHWi. B KOHTEKcTe JesTeNbHOCTHO-TIOBEIEHYECKOTO0 KOMIIO-
HEHTa 3a(UKCUPOBAHBI CaMble BHICOKHE MTOKA3aTENN MO YBEIHMUCHHIO KOJIMYECTBA
CTYJEHTOB Ha BBICOKOM M CUTYaTHBHBIX YPOBHSX pa3Butus B OI', 10 cpaBHEHUIO
¢ KT, u, Hao6opot, B OI" camoe 00IbI1I0e CHIKEHNE KOJIMYECTBA CTYICHTOB I10 0a30-
BOMY U HM3KOMY ypoBHSIM. HarMeHblliee SKCriepuMeHTaIbHOE BO3/IeHCTBUE 3a(UK-
CHPOBAHO MO MOTHUBALMOHHO-aKCHOJIOTHUYECKOMY KOMIIOHEHTY MpOo(hecCHOHAIBHO-
JMYHOCTHOTO Pa3BHUTHSI CTYJICHTOB. JlaHHBIE TIOKAa3aTeNI MOTYT OBITh O0YCIIOBJICHBI
TEM, 4TO Uil YCTOMYMBOTO BO3JCHCTBHUS HA MOTHBAIIMIO U CO3JaHHE IICHHOCTHBIX
YCTaHOBOK HEOOXOIUM OoJiee 3HAUUTEIbHBIN MEPUO/I MPOBEACHHS YKCIIEPUMEHTA
K 0oJiee aKTUBHOE SKCIIEPUMEHTAIbHOE BMEIIATEIbCTBO.

Bonee neranbHbIM aHAMM3 TOMYYEHHBIX CPABHUTEIBHBIX JAHHBIX MOCIE peau-
3aIU SKCTIEPUMEHTATEHON PabOThl MEXY CTYIEHTaMH TICHXOJIOTO-TIEAarorudecKoro,
COLIMATILHO-KYJIBTYPHOTO M WHXXEHEPHOTO HAaNpaBlIeHUN BBISIBUI HEpPaBHOMEP-
HOCTh BO3/ICWCTBUS HAa HHUX NMPAKTHYECKOTO BHEAPEHHS aBTOPCKOH pa3pabOTKH.
[IpumeHeHne TEXHOJOTMi BUPTYaIbHOW PEaJIbHOCTU MOBIMSIO 3HAYUTEIbHEE Ha
CTYJICHTOB MHXCHEPHBIX HAIPaBICHUI MPOPECCHOHAIBHOM MMOrOTOBKH, 10 CpaBHE-
HUIO CO CTYJEHTaMH JIpyrux npoduneii 6akanaBpuara. OTHOCUTEIHHO HAUMEHbB-
mee BO3JEHCTBHE 3a(UKCHPOBAHO HA KOHTPOJIHLHOM JHUATHOCTHYECKOM Cpese
y CTYZIEHTOB, O0YYarOIIUXCS MO COIMATbHO-KYJIBTYPHBIM HaNpaBJIeHUsIM. B cBsizn
C OTUM B JaNbHEWIEH ucCcleqoBaTenbCKoil paboTe Oyaer Heobxoauma B 00s3a-
TEJILHOM TIOPSAJIKE KOPPEKTHPOBKA 00Pa30BaTEIbHO-BOCIIUTATEILHOIO KOHTEHTA
B BUPTYaJbHOW PEabHOCTU WM CO3JaHHE HOBBIX MEIarOrH4eCKUX YCIOBHM s
peanu3aiy 3PPEKTUBHOTO 3KCIEPUMEHTAILHOTO BMEIIATENLCTBA Ui JaHHOTO
KOHTHHTE€HTa o0ydJarommxcsi. Bo3aMokHO, TOTpeOyeTcsl MOUCK JAOMOTHUTEIBHBIX
MH(OPMAIIMOHHO-KOMMYHHKAIIHOHHBIX TEXHOIOTUH 7St 3(PPEKTUBHOCTH IKCIIE-
PUMEHTAIBHOTO MCCIIEIOBAHUS 110 YBEJIMYCHUIO CTYJICHTOB HA BHICOKOM M CHUTYya-
TUBHOM YPOBHSX aHAJIM3UPYEMOTO Pa3BUTHSI.

3aksouenue. Ha ocHOBE cOMOCTaBIIEHUS TIOTyYEHHBIX JTAHHBIX 10 KOMILIEKCY
JIMAarHOCTUYECKUX MPOLIEIYp A0 U MOCIe SKCIIEPUMEHTAILHOM paboThl MOKHO JOCTO-
BEPHO YTBEP)KIaTh, YTO PEATM3AIHsl BUPTYaJIbHOTO 00pa30BaTeIbHO-BOCIIUTATENIHHOTO
nporiecca MOJ0KHUTEIBHO BIMSAET Ha MOKA3aTe I  MPOo(hecCHOHAIBHO-THYHOCTHOTO
pa3BUTHUA CTYICHTOB, oOyuaroniuxcs Ha OakanaBpuate. CpaBHUTENBHBIN aHATH3
[0 KOMITOHEHTHOMY COCTaBY aHAJU3UPYEeMOIO Pa3BUTHUS CTYJCHTOB B TEUYCHUE
WCCIICIOBAHUS BBISIBIIT OJJHO3HAYHBIN HAaNOONBINI 3((EKT OT aBTOPCKOM pazpadOTKH
B OOJIBILIEH CTENEHH 10 AESTeIbHOCTHO-TIOBECHYECKOMY M B MEHBIIIEH — 110 KOTHUTHB-
HO-Pe(IICKCUBHOMY COZIEpKaTEIbHBIM TTOKa3aTeNIsiM TPO(ECCHOHATEHO-THYHOCTHOTO
pa3BuTus. B cBOIO oyepenp JeTanbHOE UCCIEIOBAHUE CTYICHUECKHUX TPYIII Pa3iny-
HBIX YHHBEPCHTETOB M HHCTUTYTOB, YUaCTBYIOIIMX B 3KCIEPUMEHTE, II0KA3a10, YTO
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HanOobIIyI0 3 (PEeKTUBHOCTD BHEIPEHNE TEXHOJIIOTUH BUPTYaJIbHOW peanbHOCTH
OKa3bIBaeT Ha CTYJEHTOB MH)KEHEPHBIX MpoQuiield, a HAMMEHBIIYI0 — Ha 00y4a-
IOIUXCS COIMAIbHO-KYIBTYPHBIX HAaMpaBIeHUH OakamaBpHara.

Kax mokazanu pe3ynbTaThl MCCIaeAOBaHUS, TpAIUIMOHHAs (opMa BUIEO-
KOH(EPEHIIUH OTPAHUYMBACT YYACTHUKOB KOMMYHUKAIIUU dKPAHOM, CO3/aBas
HCKYCCTBEHHYIO U B OIpE/IENIEHHON CTENEeHU MacCuBHYIO cpeay. B cBoro ouepenp
peanuzanysi BUPTYalbHOW peaTbHOCTH BO3BPAIAET CTYIEHTOB B TPEXMEPHOE
MPOCTPAHCTBO ¢ OOJBIICH CBOOOAON MEPEABMKEHHUS U BOCTIPOU3BEACHHEM Oojiee
€CTECTBCHHBIX YEJIOBEUECKHUX B3amMoJeicTBUil. KpoMe TOro, mpoBe/s 4acel Tie-
pea OOBIYHBIM HPKPAaHOM, MHOTHE CTYAECHTHI MOJICO3HATEIbHO OPUEHTUPOBAHBI Ha
AKTUBHYIO NIEATEIHHOCTh, & HE MPOCTO MPOCMOTP MOHHTOpA WIH MOOWIBHOTO
yCTpoicTBa. B 3TOM acnekre MCHoJIb30BaHUE BUPTYaJbHOW KOMMYHHUKALIUK T03-
BOJIMJIO CHIETIaTh JMCTAHI[MOHHBIE 3aHATHs OOJiee MPHUBJICKATEILHBIMUA W IICJICHA-
MpaBJICHHBIMH, 3HAYUTEIBHO 00Jierdasi oOMeH MH(pOopMaluen, 3HAaHUSIMHU, IIEHHO-
CTSIMHU W B3TJISIaMHM, MPEBpaIiasi dTOT Mpolecc B 0ojiee eCTECTBEHHBIN, KaK MPH
peaNbHbIX 3aHATUSAX. B UTOre BUpTYyasbHbIE TEXHOJIOTUN HAMOIHWIN JIEKLIUH, Ce-
MUHapbl U BEOMHAPHI HE3a0BIBAEMBIM OITBITOM, PACKPHIBAIOLINM TBOPYECKHI I1O-
TeHIMal oOydaromuxcs. Pe3ynbTaThl TUArHOCTHUECKHUX MPOLEIyp AOCTOBEPHO
MOATBEPAMIIN, YTO UIMMEPCUBHAS BUPTYyallbHAS CpPe/ia OMOTJIa CTYIEHTaM cocpe-
JIOTOYUTHCS HAa OOYyYEHHH BO BpeMsl 3aHSITHIA, OJJOKMPOBAB OTBIIEKAIONTHE (DAKTOPHI
peaNbHOTO MHpa, U, KaK Ha OOBIYHBIX 3aHSATHUSIX, OUIYIIATh ABWKCHUS M HEIPHU-
HYXJICHHO OOMEHMBATHCSl HUJIESIMH, YTO CIIOCOOCTBOBaIO Oosiee 3(HEKTUBHOMY
yIaJIEHHOMY COTpPYIHUYECTBY.
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AnHotanus. /locmanoexa npobnemul. COBpeMEHHbIC KOTHUTHBHBIC TEXHOJIOTUH IO3BO-
JSIOT CO3AaBaTh HAIVIAHBIE U UHTEIUIEKTYalIbHbIE CPEICTBA MOHUTOPHHTA U OLIEHKH KayecTBa
00BeKTOB U pecypcoB. Mojenb «IIpo3pauHslil sIIUK» MOXKET 00ECIEUUTh BEICOKYIO HHTEPAK-
THUBHOCTb M BH3YQJIH3AIIMI0 MOHHUTOPHHTOBBIX JAHHBIX JUI aHAJIH3a U MPHHATHS yIPaBIIsIoO-
[IMX PEeHIeHUH Mo pa3BUTHIO IH(POBBIX 00pa3oBareibHbIX cpen yupexnenuit (LIOC). Lens
paboTel — 060CcHOBaTh MOAENb «lIpo3pauHblil SIUKY IS BU3yalu3alMy MPOLEAYpbl MOHHU-
topurra L{OC o00pa3oBaTeNbHBIX YUPESKACHUH HAa OCHOBE OOBEKTHO-CTPYKTYPHOM KapThl,
cozepxKalieil ee CTpyKTypHbIe ¥ (QyHKIIMOHAIBHBIE KOMIIOHEHTHI C TOTIOJIOTHIECKHIM Hab0pOM
CTaTUCTUYECKUX M MOHUTOPHHIOBBIX MOKa3areneil. Memoodonoeus. B mogenu «IIpo3paunsit
SIIAK» T 00pa30BaTEIBHBIX PECYPCOB IPEAYCMaTPHBACTCS IIOCTPOCHIE OOBEKTHO-CTPYKTYPHOM
kapthl Becex komrioHeHT (OCK). st cozmarms OCK mudpoBoii 0O6pa3oBaTenbHOM cpebl yaI00HO
HCIIONIb30BaTh OOBEKTHO OPUEHTHUPOBAHHBIN 1Moaxo. [Ipy 3ToM KOMIIOHEHTH! cpefibl (0OBEKTHI) 1
UX B3aUMOCBSI3H CIICAYET CTPYKTYPHUPOBAaTh MEPAPXUUCCKH CBEPXY BHHU3 MM CHU3Y BBEpX.
Tononornueckast 00BEKTHO opHeHTHpOBaHHAs cTpykTypa LIOC ¢ meneBrIMH KOMIIOHEHTaMU
B BUJI€ OOBEKTHO-CTPYKTYPHOH KapThl NPEACTABISET Kapkac Moaenu «IIpo3payHblil SIUK.
Bonpmyro 3HaunMocts B OCK urpatoT QyHKIMOHANbHBIE CBOMCTBA M MOTOKH MH(OPMAIUH
Mexay oobekTaMi. OHM (POPMUPYIOT MEXAHH3MBI, OTIPEIEIIIIONHE Pe3yIbTATUBHOCTD TOCTHKCHHS
LeNeBbIX NMoKazarened cpenpl. OOBEKTHI M UX CBSA3H HANEISIOTCS KPUTEPUAIbHBIMU MOKA3aTENIs-
MU, KOTOpbIE olleHuBatoTcs Akcnepramu. Hanoxxenue Ha OCK TemnoBoil KapTsl, 110 LIBETHOCTH €€
KOMIIOHEHT, COOTBETCTBYIOIIMX JKCIEPTHBIM OLEHKaM, OINpPEIENSeT BU3YaIU3UPOBAHHYIO
KapTUHY COCTOSIHMS CPeZbl B LIEJIOM U OTJAENbHBIX €€ Y4acTKOB B 4acTHOCTHU. I'aBHOH oco-
OEHHOCTBIO MOJIENH SIBJISETCS €€ TOMOJIOrMYecKas MHTEPaKTUBHOCTh, IIO3BOJISIOIIAs 0TOOpa-
’KaTh OLICHOYHbIE U MOHUTOPHHIOBBIE NIOKA3aTENIN CPENBI I aHAIN3A U NPUHATUS yIIPABIIs-
romux pemenuil mo passutuio LHOC. Pezyremameor. IlpepyiokeHa MHHOBALMOHHAsS MOZENb
«IIpo3payHblil AMUK» B BUAE OOBEKTHO-CTPYKTYpHOH KapThl IU(poBOH 00pazoBaTenbHON
Cpeabl yupekaeHHH 00pa3oBaHus ATl MPOBEACHUS OICHOYHBIX M MOHMTOPHHTOBBIX IIPOIIC-
nyp. IloxazaHsl penMyIIecTBa UCTIONB30BAHUS OOBEKTHO OPHEHTHPOBAHHOIO MOAXOMAA TS
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pazpabotkn OCK. C6op, HakoruieHHe 1 00pabOTKa JaHHBIX i1 MOHUTOpHHTa passutus [[OC
YUPEXIEHHS OCYIICCTBIBIIOTCS TPAIUIIHOHHBIME CIIOCOO0aMU, HAIIPAMED C IIOMOIIBI0 STHIeKe-
(hopM, KOTOpBIE 3aTONHSIOTCS TPEACTABUTEIAME UCCIIEyeMOr opraHu3auud. s mpakTuuecKoi
pean3aluy NpeAIoKEHHON MOIEIH 11eJIecO00pa3HO CO3JaTh CIICIUAILHOE BEO-TTPUIIOKEHHE,
BU3yanmsupytoiiee nporiecc Monuropuara [LIOC u npenocrapiisitoniee moJib30BaTeNsiM yI00HBIH
uHTEepdEc I aHAIN3a ¥ MPUHATHS YIPABILIIOMIAX PEIICHUH 10 JalbHEHIeMy pa3BUTHIO
cpensl. 3axmouenue. O6ocHOBaHA MOJENb «[Ipo3padyHblil SIUK» A BU3yaTU3aIlH MPOolie-
nypsl MmoruTopuHra L{OC 00pa3oBaTenbHBIX yUpeKICHHH Ha OCHOBE 00BEKTHO-CTPYKTYPHOM
KapThl, COAepIKalleil ee CTPYKTYPHbIe U (PYHKIIMOHAJIHHBIE KOMIIOHEHTHI C TOHOJIOTHICCKUM
Ha0OpOM CTaTHCTUYECKUX M MOHMTOPHMHTOBBIX TMoKa3zareneil. [IpeanoxenHas moaens obec-
MIEYNBAET BBICOKYIO HHTEPAKTHBHOCTh U BH3YAIM3AIIMI0O MOHUTOPHUHTOBHIX MAHHBIX UL aHa-
JH3a ¥ MPUHATHS YOPABIIIONINX PEIICHUH MO pa3BUTHIO IU(POBEIX 00pa30BaTENbHBIX CPEX
yUpexIeHU 00pa3oBaHMUI.

KiroueBsbie cioBa: nudposas TpaHcQopMaius 00pa3oBaHus, BU3yaau3alisi MOHHUTO-
pUHTa, 00BEKTHO-CTPYKTYpHAsL KapTa, TEILIOBask KapTa, TOMOJIOTHICCKUA Ha0Op, CTATUCTHYIC-
CKHE U MOHHTOPHHTOBBIE MMOKA3ATEIN

3asBiaeHne 0 KOHGINKTEe HHTePecOB. ABTOPHI 3asIBISIOT 00 OTCYTCTBUU KOH(IIMKTA
HMHTEPECOB.

HUctopusi ctaTbu: noctynmwia B penakiuio 21 cenrsops 2023 r.; nopaborana mocie
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«IIpo3paunslii aumuk» // BectHuk Poccuiickoro yHuBepcutera ApyxObl Haponos. Cepus:
Wudopmaruzanus odpazoBanus. 2024. T. 21. Ne 1. C. 86—104. http://doi.org/10.22363/2312-
8631-2024-21-1-86-104

Visualization of the procedure for assessing the quality
of the digital educational environment
using the “Transparent box” model
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Abstract. Problem statement. Modern cognitive technologies make it possible to create
visual and intelligent means of monitoring and assessing the quality of objects and resources.
It is of interest to carry out such procedures from the perspective of the “Transparent box” model,
which can provide high interactivity and visualization of monitoring data for analysis and making
management decisions on the development of digital educational environments of institutions.
The purpose of the work is to substantiate the “Transparent box” model for visualizing the procedure
for monitoring the digital educational environment of educational institutions based on an object-
structural map containing its structural and functional components with a topological set of statisti-
cal and monitoring indicators. The purpose of the work is to substantiate the “Transparent box”
model to visualize the procedure for monitoring the digital educational environment of educational
institutions based on an object-structural map containing its structural and functional components

HNUDPOBAA OBPA3OBATEJIbHA S CPEJIA 87


https://orcid.org/0000-0003-2105-8861
https://orcid.org/0000-0002-6439-4577
https://orcid.org/0000-0001-9782-3641
https://orcid.org/0000-0003-0927-2507

Pak N.I. et al. RUDN Journal of Informatization in Education. 2024;21(1):86-104

with a topological set of statistical and monitoring indicators. Methodology. The “Transparent
box” model for educational resources provides for the construction of their object-structural
map of all components. To create an object-structural map of the digital educational environment,
it is convenient to use an object-oriented approach. At the same time, the components of
the environment (objects) and their relationships should be structured hierarchically from top
to bottom or from bottom to top. The topological object-oriented structure of the digital edu-
cational environment with target components in the form of an object-structural map represents
the framework of the “Transparent box” model. Functional properties and information flows
between objects play great importance in the object-structural map. They form the mechanisms
that determine the effectiveness of achieving environmental targets. Objects and their connections
are endowed with criteria indicators, which are assessed by experts. The overlay of a heat map
on the object-structural map, the color of its components corresponding to expert assessments,
determines a visualized picture of the state of the environment in general and its individual sections
in particular. The main feature of the model is its topological interactivity, which allows one to
display evaluation and monitoring indicators of the environment for analysis and making manage-
ment decisions on the development of the digital educational environment. Results. An innovative
“Transparent box” model is proposed in the form of an object-structural map of the digital edu-
cational environment of educational institutions for conducting assessment and monitoring proce-
dures. The use of an object-oriented approach to develop an object-structural map is justified.
The collection, accumulation and processing of data to monitor the development of the insti-
tution’s digital educational environment is carried out in traditional ways, for example, using
Yandex forms, which are filled out by representatives of the organization under study. For the
practical implementation of the proposed model, it is advisable to create a special web applica-
tion that visualizes the process of monitoring the digital educational environment and provides
users with a convenient interface for analysis and making management decisions on the further
development of the environment. Conclusion. The “Transparent box” model is substantiated
for visualizing the procedure for monitoring the digital educational environment of education-
al institutions based on an object-structural map containing its structural and functional com-
ponents with a topological set of statistical and monitoring indicators. The proposed model
provides high interactivity and visualization of monitoring data for analysis and management
decisions on the development of digital educational environments of educational institutions.

Keywords: digital transformation of education, monitoring visualization, object-structural
map, heat map, topological set, statistical and monitoring indicators
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IMocTanoBka mpodaembl. B nocnemnue roasl nudposas TpaHcopmarus
o0Opa3oBaHus OxBaTbIBaeT Bce ero chepbl. Ocodyro akTyaabHOCTh MPUOOPETAIOT
BOTIPOCHI NTyOOKUX TIpeoOpa3oBaHuil ¢ MPUMEHEHUEM U(PPOBBIX TEXHOJIOTUH TSI
CHCTEMBI JOTIOJHUTENIFHOTO 00pa3oBaHus aeTei. B mepByto ouepens 3dpdexrus-
HOCTh U(POBOI TpaHCHOPMAIMH CBS3BIBAIOT C MOSBICHUEM H Pa3BUTHEM ITUQ-
poBoii o6pazoBatensHOl cpensl (LIOC), co3znaromieit yciaoBus uiss MHHOBALMOH-
HBIX W MPOPBIBHBIX peHIeHI/Iﬁ 110 ITOBBINICHUIO Ka4y€CTBa 06y‘~IeHI/IH 1 BOCIIUTaHUA
oOyuarommx. [{udposas cpena HaueneHa Ha obecniedeHne KOM(OPTHBIX yCIOBUIM
peanu3any mporpamMM JOTMOJHUTEIHFHOTO 00pa3oBaHMsl KOHKPETHBIX 00pa3zoBa-
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TEJIBHBIX yupexaeHuil. OgHako co3ganue U poBoi 00pa3oBaTEIbHON Cpebl Kak
cUCTEMbl MH(POPMAIIIOHHO-00Pa30BaTENbHBIX PECYPCOB M MHCTPYMEHTOB, HCKITIO-
qajoriee Ty0oKne npeodpazoBaHus B IPOPECCHOHATBHOMN AEATEIBHOCTH MeAaro-
rOB, OOHOBIIEHUE MPAKTUK OOYUYCHHs] U BOCITUTAHHS MOJIOJICKH, HE BCET/1a MOXKET
obecrieunTh TpeOyemble TMOKa3aTeNu. B CBs3M ¢ 3TUM OOBEKTUBU3ALUS OLECHKH
Y MOHHUTOPUHTA JIEATEIHHOCTH HMU(PPOBOIM 00pa3oBaTEIbHON Cpeabl C TOYKU 3pe-
HUS €€ BIUSHUSA Ha KaueCTBO 00pa30BaTEIHLHOTO MpoIiecca MPECTaBIsAeT cO00M
HAyYHO-METOJAMYECKYIO IPOOIEMYy.

Tpagunuonssle criocoOsl MoHuTopuHra [{OC onumparorcs Ha ee KpUTepH-
albHBIE MOJIETM OLIEHKM KadyecTBa M, KakK MPaBUIIO, UCHOJB3YIOT PEHTHHIOBBIE
mKaisl u3mepureneil. [Ipu 3ToM orieHOYHbBIE MPOLETyPbl OCYLIECTBIISIIOTCS C UC-
MOJIb30BaHUEM MojeH «YepHblid amuk». HecMoTps Ha mmpokoe pacrnpocTpaHe-
HUE ATON MOJIENH B OLICHOYHBIX LIEJISIX, OHA UMEET Psij HEIOCTaTKOB U, MO BCE
BUJMMOCTH, B 3MOXY KOTHUTHUBHBIX U IU(PPOBLIX TEXHOJOTUH €€ MOTEHIHAl BO
MHOTOM HCUEpIIaH.

CoBpeMeHHbIe KOTHUTHBHBIE TEXHOJIOTUH TIO3BOJISIIOT CO3/1aBaTh HHTEPAKTUBHBIC,
BU3yaJIbHbIE U UHTEIJIEKTyaJIbHbIE CPEJCTBA ISl OLICHKM U MOHMTOpPHHIA KayecTBa
00BEKTOB U pecypcoB. FIMeeT cMBICI MPOBOAMTE 3TH MPOLEAYPHI C TOUKU 3PEHUS
Mozenu «IIpo3paunblii SMIKK», KOTOpask MOXKET 00ECIEeYUTh BBICOKOBHU3YAJIHU3H-
pOBaHHBIC JaHHBIE MOHUTOPHHIA JJIS aHATW3a W Pa3padOTKH YIPaBICHYECKHX
pelieHnii o pa3BUTHIO HU(POBON 00pa30BaTENBLHOMN CPEAbl B YUPEKICHUSIX.

Hesas nccinenoBanusi — 060cHOBaTh Mosienb «[Ipo3pauHbIil SIUKY AJIST BH-
3yanuzanuu nporeaypsl Mouutopunra [{OC yupexaeHuii JOMOTHUTEIHHOTO 00-
pa3oBaHUs HA OCHOBE OOBEKTHO-CTPYKTYPHOI KapThl, COJEpIKaIlel €€ CTPYKTypHBIE
1 (pyHKIMOHAIbHBIE KOMIOHEHTHI C TOMOJOIMYECKUM HaOOpOM CTaTHCTUYECKUX
Y MOHUTOPUHTOBBIX MTOKa3aTeseil.

Coznanue U pa3BuTHe HU(PPOBBIX 00PA30BATENBHBIX CPEJl B YUPEIKICHHUSIX
JIOTIOJTHUTEIHLHOTO 00pa30BaHus CBS3aHbI C HEOOX0IUMOCThIO [1-3]:

— 0o0ecreynTh B CUCTEME HENPEPHIBHOIO 00pa30BaHUs MOATOTOBKY OOJIBIIOTO
KOJIMYeCTBa 00Y4JaIOIMXCsl Ha pa3HbIX YPOBHSX, (hopMax M BUIaX 0Opa30BaHUS;

— WCTOJIb30BaTh B 00yYEHUH HOBBIC TEXHOJIOTUH BUPTYaIbHOM M JOMOIHEH-
HOM pealbHOCTH, OHJIAtH-00pa30BaHuUE;

— pacUIMpPUTh KaHaJbl JOCTYNa K 00pa30BaTEIbHOMY KOHTEHTY,

— aIalTUpOBaTh MEJarornyeckue TEXHOJOIMHM C Y4YeTOM TeMMHu(UKanuy,
BUPTYaJIU3allui, UHIUBUIYaIU3allui 00pa30BaHMUs;

— YCWJIMTDH aKUEHT Ha (OpMUPOBAHNE KOMIETEHLIUN, 0OecrieueHue npakTu-
YECKOTr0 OMbITa 00YYaIOIINXCs C YUETOM 00pa30BaTEIbHBIX 3aIPOCOB.

[Tpouiecc monutopunra [OC o6pa3oBaTeabHOr0 yUpeKISHUS TMPeaCTaBIIsI-
eT co00ii cOOp M HAKOIUICHHWE JaHHBIX C IeNbI0 MOTYYUTh CTATUCTHYECKHE U MPO-
THO3HBIE Pe3yJIbTaThl €€ COCTOSHUS U Pa3BUTHSL.

B nocnegnee Bpems yCHMIMIOCH BHUMAHUE HCCIIENOBATENIEN K 3KCIEPTU3E
U YIPaBJICHUIO Ka4eCTBOM MH(OPMAIIMOHHO-00pa30BaTeIbHBIX Cpesl 00pa3oBaTelh-
HBIX OpraHu3alui. DTUM BOIpOCcaM, Hampumep, nocssuieHsl padotsl C.JI. Atana-
csna, C.I'. I'puropeeBa, B.B. I'punmikyna [4; 5], ["M. AGunauroBoi [6] u ap.
B Hux npemaraercs GopMupoBaTh CTPYKTYpY MWHPOPMAITHOHHO-00pa30BaTEIbHON
Cpellbl Ha CUCTEMHOI OCHOBE, pacCMaTpHBasi OCHOBHBIE BUbl HAy4YHOH, BHEYUYEO-
HOU M y4eOHOU NIeATeTbHOCTH, KOHTPOJIS 32 MMOATOTOBKON 00yJaeMbIX.
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[IpakTuueckn Ooiblas yacTh MOJOOHBIX HCCIEAOBAHUN OCYIIECTBISIETCA
B paMkax mojenu «YUepHsiit smuk». [log «YepHbIM SIIIUKOMY 00BIYHO MOHUMAETCS
00BeKT (B HameM cirydae — nudpoBas oOpa3oBarenabHas cpefa), yCTPOUCTBO KO-
Toporo HensBecTHO. OKa3biBasg Ha HETO pa3jIMuHbIe BO3ICHCTBHUSI, HCCIEAOBATEIN
Ha0JII0/1al0T OTKJIUK, [MO3BOJISIFOIIMKM YCTAHOBUTH 3aKOHOMEPHOCTH MEXY BXO[-
HBIM U BBIXOJHBIM CUTHaJIaMH [7].

HecmoTpst Ha 3HAUMTENBHBINA OTEHIMAI 3TOW MOJEIH, B MOCIEAHEE BPEMS
HAYMHAET MPUOOpETaTh OOMBIIYIO MPUBIEKATELHOCTH MOJIENb «IIpo3payHbIii SIIHKY,
obocnoBanHas H. Bunepowm [8]. Jlnst ucnons3oBanus moaenu «lIpo3padnbiii Sk
HE00XOIMMO CMOJIEIUPOBATH YCTPOHCTBO, KOTOPOE JOKHO OBITH U3BECTHO U JI0-
CTYIHO AJi1 HaOnrofeHus U aHanuza. [Ipeacrasisercs, 4TO pealu3anus MOJEIH
«IIpo3pauHblii AIIUK» C TOMOIIBIO KOMIBIOTEPHBIX TEXHOJIOTHH MO3BOJIUT 0Oec-
MEYUTh BBICOKYIO CTENEHb MHTEPAKTUBHOCTH U BU3YyalIM3al[MH OLEHOYHBIX U MO-
HUTOPUHTOBBIX MPOLEAYD.

Metononorus. Kak ormeueHo Bbllle, IPAaKTHYECKU BCE KPUTEpUATIBHBIE MO-
HUTOPUHI'OBBIE OIICHKU KadecTBa OOBEKTOB U PECypCOB OCYIIECTBISIOTCS MO MO-
nemn «YepHslid smuk». COOp, HAKOIUICHWE W CTaTUCTHYECKast 00paboTKa JaHHBIX
MIPOM3BOISTCS C IOMOIIBIO CIIEHUATBHBIX MPOrPAMMHBIX HHCTPYMEHTOB, B KOTOPBIX
UTOTOBBIE PE3YNbTATHI MPEACTABISIOTCS B BUJIE JUarpamMm, THCTOTpaMM U APYTUX
HarJITHBIX MaTepUATIOB.

B oTinume ot «YUepHoro suukay, B Moaenu «lIpo3payHbiil AmuUK» mpeny-
CMaTpUBAETCS MOCTPOCHHE OO0BEKTHO-CTpyKTypHOU KapThl (OCK) Bcex komrmo-
HEHT 00pa30BaTeIbHON Cpelibl, 0000IIEHHBINA BUJ KOTOPOM IIOKa3aH Ha puc. 1.

06bekr 1 ObberT 2

O6bert N

O6bekT 3
BECOMOCTD

Puc. 1. O6beKTHO-CTPYKTYpHas kapTa cpeapl

Ucroynuk: co3paHo H.U. Makom, A.A. CoipomsiTHMKOBbIM, T.A. CtenaHoBoi, [.0. Kyynap.

Figure 1. Object-structure map of the environment

Source: created by Nikolay |. Pak, Alexey A. Syromyatnikov, Tatyana A. Stepanova, Dolaana O. Kuular.

OTHoIlIeHNUS MCKAY O6’beKTaMI/I SABJIAKOTCA OPUCHTUPOBAHHBIMU B OJIHY HJIN
B 00€ CTOPOHBI, UMEIOT BECOBOU KOA(DPHUITMEHT, ONPEACISIIONTUN KaueCTBO 3TOTO
OTHOIICHHA MCKIAY 06’b€KTaMI/I.
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B kauecTBe 1eE€BBIX OPUEHTHPOB MYHHUITUIAIHLHOTO YIIPABICHUS pPa3BUTH-
€M JIOTIOJTHUTEIHHOTO 00pa30BaHUs BBIJEIAIOT 11e7u hopMupoBanus [9]:

— eAMHOro 00pa30BaTENbHOTO MPOCTPAHCTBA AJISI KAUECTBEHHOIO MPEJOCTaB-
JICHUS YCIIYT U YCIIOBHIA, OTBEUYAIOIIMX 00pa30BaTeIbHBIM MOTPEOHOCTSIM BCEX CIIOEB
Y TPYIII HACEJICHHUS,

— MPaKTUKHA COLMATU3AIMK M BOCIHUTaHUS TOAPACTAIONIETO TOKOJICHUS CPel-
CTBaMH JIOMIOJTHUTENHFHOTO 00pa30BaHusl.

Hudposas obpazoBarenbHas cpeia OpraHU3alUU JOMOJHUTEIHLHOrO 0Opa-
30BaHMSI MOKET CIIOCOOCTBOBATH PELICHUIO 3a]1a4:

— MOJIEpHM3allMK 00pa30BaTEIbHOIO MpoLecca Ha OCHOBE TE€X TEXHOJIOTUH,
KOTOpBIE OYIyT UCTIOJIb30BaHbl 00YUYaIOIIUMHUCS;

— 00HOBJIEHUS (HOPM ¥ MEXAHU3MOB BOCITUTATEIILHON PabOTHI HA OCHOBE CO-
y4acTusi, CAMOOPTaHU3ALNHU 00YJIaArOIINXCS;

— (hopMUpPOBaHHSI COOOIIECTBA 0OPA30BATEIBLHOTO YUPEKIACHHUS, COACHUCTBYIO-
1ero GOpMUPOBAHUIO KOMITETEHIUI BBIITYCKHUKOB;

— MO3ULMOHUPOBAHUS 00pPa30BATEIBHOIO YUPEKACHUS B KYJbTypHO-00pa-
30BaTeIbHOM MPOCTPAHCTBE ropoxaa, kpas u Poccuiickoit ®@enepanuu mnocpen-
CTBOM BXOXJCHHs B ¢efepanbHble, KpaeBble MPOrpaMMbI U MPOEKTHI Pa3BUTHS,
Y KyJBTYPHO-00pa30BaTeIbHOE MPOCTPAHCTBO Pa3HOTO MacIiTada.

Oco6oe 3HaueHue co3nanue UGpoBoi 00Pa30BATEIILHON CPEIbl UMEET C TOUKU
3peHHs JABYX BEAYIIMX XapaKTEPUCTHK MOTEHIIMAaja JOMOJHUTEIHHOTO 00pa3oBa-
HUS: TIEPCOHANM3ANUN 1 MoTUBaMU. [{udpoBu3anus OTKphIBACT 3HAYUTEIbHBIC
BO3MOYKHOCTH JJIsl COBEPILICHCTBOBAHHS 00pa30BaTEILHOTO MPOIIECCa, YIIPaBICHUS
Y KOMMYHHKAIIMH C CEMBSIMH B JIOMOJHUTEIIEHOM 00pa3oBanuu [10].

Takum 00pa3oM, MOKHO BBIACTUTH TPYIIIHI 3a7a4u HU(POBOil 0Opa3oBaTelb-
HOW CpeJibl OpraHu3aluy JOMOJHUTEIBHOTO 00pa30BaHUsl 1eTeHl:

® OpraHu3alMOHHO-YIIPaBIEHYECKHUE!

— nH(pOpPMUPOBaHUE 3aMHTEPECOBAHHBIX JIUII (IETH, POIUTEIN) 00 00pa3o-
BaTEJbHBIX MIPOrpaMMax, rpaduke yueOHOro nporecca, COObITHSIX U T. 1.;

— OmNepaTWBHAs NUCTAaHIIMOHHAs KOMMYHHUKaIUsA CyObEKTOB 00pa3oBaTelb-
HOTO Tpoliecca (yJalmxcs, me1aroruueckiux pabOTHUKOB, POJIUTENEH (3aKOHHBIX
NpeICTaBUTENEH ), aJMUHUCTPAIH, OPraHOB YIpaBieHHus B chepe oOpa3oBaHus,
OOIIECTBEHHOCTH);

— JIMCTAHIIMOHHOE B3aMMO/ICHCTBUE OpraHU3alMH JAOMOIHUTEIBHOIO 00pa3oBa-
HUS JIeTel C MHBIMU OPraHHM3alisIMUA COIMAIIBHON C(ephl: APYrIMH YUpEKICHUIMA
JIOTIOJTHUTEIILHOTO 00Pa30BaHUS JIETeH, YUPEKACHUSIMHU KYJIBTYPHI, 3PaBOOXPaHEHNS,
CropTa, JI0CyTa, CIIy>K0aMu 00ecrieueHurs1 0€30MaCHOCTH KU3HEIESTETbHOCTH,

— MOHUTOPUHT U (UKCALUs Pe3yIbTATOB AEATEIbHOCTH OpraHU3alUU J10-
MTOJTHUTEIIBHOTO 00pa3oBaHMs, MoKa3aTeiael pa3BuUTHs ITU(POBOIl 0Opa3oBaTEIb-
HOU CpeJibl;

e 00pa3oBaTeIIbHBIC:

— pa3MelleHre U JOCTYTI yJaIuxcs K udpoBoMy 00pazoBaTeIbHBIM pecypcam;

— ¢uKcanus JOCTIKEHUHN ydamuxcs (HampuMmep, B paMKax 3J1eKTPOHHOTO
nopT¢oHo);

® TEXHOJIOTHYECKHUE:

— o0ecnieueHne NU(POBBIMU TEXHUYECKHUMHU CPEJICTBAMH MPOBEICHHUE yueO-
HBIX 3aHATUH, B TOM YHCJIE TUCTAHIIMOHHBIX;
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— CHa0)KeHHUE yYaIluXCsl MPOrPaMMHBIM HHCTPYMEHTapHeM, HE0OXO0ANMbIM
U1 IPOBEICHUs y4eOHBIX 3aHATHI;

— MoAJIepKKa (PYHKIIMOHUPOBAHUS CPEJIBI.

Jnst pernenust noctasieHHbx 3aaad [{OC momkHa BKIIIOYATH CIETYIOIINE
KOMIIOHEHTBI:

— anmapaTHbI — 000pyioBaHHE pabOUYMX MECT MpPENoaBaTels U yJalero-
csl, IpeyCMaTpUBaroIee MPOBEICHNE JIIOOBIX 3aHATHIA (ayAUTOPHBIX, TUCTAHIIU-
OHHBIX, THOPHU/IHBIX);

— MPOTPaMMHBIN — MIPUIIOKEHUS U CEPBUCHI, 00ECIICUNBAIOIINE Pa3MEICHHE
00pa30BaTeILHOTO KOHTEHTA U JIOCTYI K HEMY YYalllUXCsl M MEeIarormyecKux pa-
OOTHMKOB, a TAaK)X€ MPOrpaMMHbIE MHCTPYMEHTHI [l BBIIOJIHEHUS y4EOHBIX 3a-
JaHWUN, KOHTPOJIS ¥ YIPABJICHHUS;

— COoJIepIKaTeNbHBIN — U POBBIE 00pa30BaTEIbHBIC PECYPCHI, HEOOXOUMMBIC
U1l y4eOHOM eATEeTbHOCTH yYalluXcsl, a TakKe OpraHu3alnOHHO-CIIPaBOYHAS
uHpOpMaIHAL.

Ha puc. 2 mokazana 0060011eHHas! CTPYKTYPHO-JIOTHYECKasi CXeMa OCHOBHOM
00pa30oBaTeNbHON AEATENIBHOCTH YUPEXKICHUH JOMOIHUTEIBHOTO 00pa30BaHHUs.

Baxusim kputepuem kauectBa L{OC siBrsieTcst ZOCTYI KO BCEM CEpBHCaM U
y1o0cTBO pabOoTHI UIsl BCEX YYaCTHHKOB 00pa3oBaTelbHOTO mporecca. Ha ocHo-
BAaHUM CXEMBI pHC. 2 MOYKHO OINUCaTh cocTaB MporpaMMmHoro obdecrneuenus L{OC:

— BeO-CaliT opraHu3aIyy, OTPAKAOIIMN ASSITEILHOCTh OPTaHU3AIMHN JIOTIOTHUTE-
JIBHOTO 0OPa30BaHMSI M OCYIIECTRISFONTHI (DYHKIIMH MHPOPMAITHOHHOTO OOSCIICUCHHIST;

— LMS (cucrema ynpaBieHHs yu4eOHBIM MPOLECCOM) — O0ecTeurBaeT Xpa-
HEHHeE, CO3/IaHue M TOCTYT K HU(POBBIM 00pa3oBaTeIbHBIM pecypcaM M yrpaBiie-
HUE TpoIIeccoM 00yUeHHS; BO3MOXKHBI J]Ba BapuaHTa peanm3ai LMS: nporpaMmao-
anmapatHelii (cucteMbl Moodle, e-Learning 4G u 1. n.) u oGmnaunsiii (Google
Classroom, Mail.ru u nip.);

— MPOrpaMMHBIN UHCTPYMEHTapuil — HA0Op MPUIIOKEHUN U CEPBUCOB, HEOOXO-
JMMBIX JUTS pealii3aliii 00pa3oBaTelbHbIX MporpamMM (Harpumep, 3D-monenvpoBanme,
KOMIIBIOTEPHAs aHUMAIIWs, KOMITbIOTEpHasi rpaduka, poOOTOTEXHUKA H JIP. );

— cucrema Bruaeo-koH(peper-cesi3u (BKC) — cpeacTBo AMCTaHIMOHHOTO HHTEP-
aKTUBHOTO OHJIA{H-B3aMMOJAEHUCTBUS OpPTraHU3alMM C yAAJICHHBIMU O00y4aeMbIMHU
(Zoom, Google Meet, Discord, «Chepym»);

— KOMMYHHKAIIMOHHBIE CEPBUCHI — pacrpocTpaneHHble cuctemMbl WhatsApp,
Telegram u ap., a Taxke couuansHble cetu («BKonTakre» u ap.);

— DIEKTPOHHOE MOPT(HOIHO — 00TAUHBIN CEPBUC, MTO3BOISIOMIUN pa3MelIaTh
U COXpaHATh MH(pOpMaLKI0 00 yueOHBIX U MHBIX JOCTHXKEHUAX 00ydyaemoro (Ha-
npuMep, yIoO0HBIH 1 6ecraTHbIN cepBuc 4portfolio.ru);

— cHUCTeMa TMOICPKKH KOMITBIOTEPHBIX TEXHOJOTUI — HaOOp MHCTPYMEHTAb-
HBIX IPOTPaMM U TIPHIIOKEHUH [T co31aHus 1 uctonb3oBanus L{OP;

— KOPIIOPATUBHBIH MOPTaJl — MHTETPUPYET Pa3IMUHbIEe IPOrpaMMHO-aIIapaTHbIe
CpeZCTBa ympaBieHUs (JOKYMEHTOOO0OpOT, OyXraaTepckuil M (PMHAHCOBBIN YYeT,
KaJpbl, KOHTHHT€HT 00y4aeMbIX, pactiucanue, LIOP u mip.);

— CHCTE€Ma OHJIAWH-MOHUTOPUHIA — CEPBUCHI 11 HHOOPMHUPOBAHUS BCEX
YYaCTHUKOB 00pa30BaTeNbHOIO Mpolecca JUIsl YIPABICHUS U OTYETHOCTH MO TO-
KazaressiM 3 HEKTUBHOCTH IESTEITLHOCTH OpTaHU3aInH.
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YYpexOeHnin oNOMHUTENIbHOrO 06pa3oBaHns

Ucroynuk: co3paro H.W. Makom, A.A. CeipomsaTHMKOBBIM, T.A. CtenaHosoi, [.0. Kyynap.
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Figure 2. Structural and logical diagram of information activities of institutions of additional education

Source: created by Nikolay |. Pak, Alexey A. Syromyatnikov, Tatyana A. Stepanova, Dolaana O. Kuular.
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Jnsa cozpanus OCK uudpoBoii 0O6pa3zoBaTenbHOM cpeabl OyaeM HCIONb30-
BaTh B KauecTBE OOBEKTOB €€ OCHOBHBIE KOMIIOHEHTHI: MaTEPUAIbHO-TEXHUYECKAs
6a3a, ”HPOPMALIMOHHBIE CUCTEMBI, HH(POPMALIMOHHO-00pa30BaTEeIbHBIE PECYPCHI,
yIpaBlieHHEe y4eOHBIM MpoleccoM, odummanbHbiii caiit. Ha puc. 3 mokasana
o0BekTHO-cTpYKTYypHas kapta [{OC yupexnenus: JOMOJIHUTEIBHOTO 00pa3oBaHuUs,
pa3paboranHas no matepuanam [11]. Ora OCK mnpexacraBiser kapkac MoJenu
«IIpo3payHsIii SIKK.

Kaxp1il u3 nati 00beKTOB UMEET CBOM CBOWCTBA (MHTETpajbHbBIE KOJIMYE-
CTBEHHbBIC U KaUE€CTBEHHBIE MOKA3aTeNIN) U MOXKET OBITh MPEACTABIEH B BUE COO-
CTBEHHOM 0OBEKTHO-CTPYKTYpPHO#M KapThl oObekTa. Hampumep, Ha puc. 4 nokasza-
Ha KapTa 1o 00beKTy «MarepualbHO-TeXHIHUecKas 0azay.

PesynbratuBHOCTh (KauecTBO) [IOC yupexaeHus: JOMOTHUTEIHLHOTO 00pa-
30BaHHUs MOKHO OIICHHUTH 10 BO3MOKHOCTH OCYIIECTBIATH AP(HEKTUBHO TPaIUIH-
OHHbIC, NTHHOBAI[MOHHBIE M JUBEPICHTHbIC TEXHOJIOTMHU (IIPaKTUKH) oOpa3oBa-
TENBbHOMN J1eATeNbHOCTH. X ypoBeHb (HU3KMI, CpEAHMI, BBICOKUI) MIPEICTABISAET
Ba)XKHEUIIIMI MOHUTOPUHTOBBIN Moka3aTens kadecTBa [{OC.

Baxneimmmu nokazateiasiMu «IH(PPOBON 3peIoCTH» OpraHu3anuii 00paso-
BaHUS HA BCEX YPOBHAX (MyHUIIMNAILHOM, PETHOHAIBHOM, (eepaibHOM) SIBIISI-
10TCsl 000OIIEHHBIE CPEIHNE 3HAYEHHS IIATH TI0Ka3aTesei :

— 1051 00y4YaroUIuXcs, M0 KOTOPbIM OCYIIECTBISETCS BeJCHUE LUPPOBOTO
npodus;

— 107151 00yYaIOIUXCsl, IO KOTOPBIM MPEAJIOAKEHBI PEKOMEHIALUH T10 MOBbI-
IICHUIO KauyecTBa 00y4YeHHs U (JOPMHUPOBAHUS WHANBUIYATbHBIX TPACKTOPUH C HC-
MOJIb30BaHUEM U (PPOBOTO MOPTHOIUO yUaIIerocs;

— J0JSl IeIaroTHYeCKUX PabOTHUKOB, MOTYYUBIINX BO3MOKHOCTh UCTOJb-
30BaHUs BepUMUIIMPOBAHHOTO IU(PPOBOTO 00pa30BATEIBHOIO KOHTEHTA U IH(-
POBBIX 00pa30BaTENbHBIX CEPBHCOB;

— 1107151 O0Y4aIOUIMXCSI, IMEIOLINX BO3MOKHOCTh OECIUIaTHOTO IOCTYIIA K AJIEK-
TPOHHOMY 00pa30BaTEIbHOMY KOHTEHTY U CEpBHMCAM JUIsl CAMOCTOSATENbHON MOJ-
TOTOBKHU;

— J0JIs1 33JaHUH B JIEKTPOHHOU (POpMeE JUTsl yHAITUXCsl, IPOBEPSEMBIX C UC-
MOJIb30BAaHUEM TEXHOJIOTMH aBTOMATU3UPOBAHHOM ITPOBEPKH.

Kaxnaplii u3 3THUX mokaszaTeied cieayeT MPEACTaBIsITh B HOPMUPOBAHHOU
¢dopmMe (OTHOCHUTENIBHO K YHCIY OOy4aroluXcs B MYHUIIUMAIbHBIX, PErHOHAIb-
HbIX U (enepanbHOM rpanuiax). COOTBETCTBEHHO, OICHUBATH 3TH IOKa3aTeIn
MOYHO I10 YPOBHSM: HU3KHUH, CPETHUN U BBICOKUH.

Bo3moxHBI HHPOPMAIIMOHHBIM MOPTPET TEKYIIEro CIIEHApHs OICHKU Ka-
yectBa [{OC KOHKpETHOW OpraHu3alyy IMOCe MOJYyYEeHHUs JAaHHBIX IMMOKa3aH Ha
puc. 5.

! Meroamuka pacuera mokasarens «Joctmkenue ,, [ {lnppoBoii 3penocTu’ KIFOUIEBBIX OT-
pacieil 3KOHOMHKH W COLMAIbHON C(epbl, B TOM YHCIE 3ApaBOOXPAaHEHHUS U 00pa30BaHU,
a TaKKe TIOCYyJapCTBEHHOrO ympaBieHus». Ilpuka3 MuHucTepcTBa IM(POBOrO pa3sBHTHS,
CBsI3U U MaccoBbIX komMmyHukanuil Poccuiickoit ®enepanuu ot 18.11.2020 r. Ne 600. URL:
https://rulaws.ru/acts/Prikaz-Mintsifry-Rossii-ot-18.11.2020-N-600/ (nata obpamenvst: 16.10.2023).
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MaTep1anbHO-TEKHMYECKAR WHopMmaLMOHHBIE
6asa < > CHCTEMBI
Kon-so HaJecTeo ‘ Kon-go | ‘ Ha4ecTeo
OduyManbHbIiA /
Caiir \
WHdopmaunoHHo- Ynpaenenue y4ebHbIM
obpasosarencHbie pecypcbl < > npoueccom
Kon-eo HAYECTBO HaveCcTeo
Pe3ynbTaTMBHOCTL
TpaaWUMOHHBIE MHHOBaALMOHHBbIE OvBepreHTHble
MNokasatens 1 MNokasatens 2 MNokasatens 3 MNowxazaTens 4 MNokasaTens 5

Ucroynuk: cospaHo H.W. Makom, A.A. CbipomsiTHMKOBbIM, T.A. CtenaHoBoit, [.0. Kyynap.

Puc. 3. O6bekTHO-CcTpyKTYypHas kapta LLOC

Material and technical

Information systems

resources < >
quantity quality | quantity | | quality
Official /
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Information and educational Educational Process
resources < > Management
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Effectiveness
Traditional Innovative Divergent
v
Indicator 1 Indicator 2 Indicator 3 Indicator 4 Indicator 5

Figure 3. Object-structural map of the digital educational environment

Source: created by Nikolay I. Pak, Alexey A. Syromyatnikov, Tatyana A. Stepanova, Dolaana O. Kuular.
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- MaTtepuansHo-TexHM4YecKan basa
KonuyecmeeHHbIe nokazamenu KavyecmeeHHbIe nokazamenu
CKOPOCTh NOAKNIOYEHMA K NO M TEXHONOTWYECKKME PELWEHWA
cetn UHTepHeT ANA ynpasneHns GrHaHcoso-

Kon-80 eamhmy BT Ha 1 XO3AWCTBEHHOW AEATENLHOCTLIO

obyJyaemaro OpraHusauum
Kon-go egrHKy BT Ha 1 Hanuuue KabuHeETOB, TEXHONAPKOB
paboTHWKa

Kon-80 AMUEHIUOHHBIX
Konur NO

Puc. 4. CtpyktypHas kapTa o6bekTa «MaTepunanbHo-TexHn4yeckas 6asa»

Ucroyrumk: co3paHo H.U. Makom, A.A. CbipomsiTHMKOBbLIM, T.A. CtenaHoBoit, [.0. Kyynap.

Material and technical resources

Quantitative indices Quality indicators

Internet connection speed Software and technological
solutions for managing the financial
and economic activities of the
organization

Mumber of computer
equipment units per trainee

Mumber of units of
Availability of premises, technology

computer equipment per
parks

Mumber of licensed copies
of the software

Figure 4. Structure map of the object “Material and technical base”

Source: created by Nikolay |. Pak, Alexey A. Syromyatnikov, Tatyana A. Stepanova, Dolaana O. Kuular.

Jnst HaTJIAJHOCTH OTIPEZIEIMM TPH IIBETA JUIsl OTPAXKEHUSI KAUYeCTBEHHBIX YPOB-
Hel JTF000 KOMIIOHEHTHI CPEeJIbl: KPACHBIM — HU3KH; KEJITBIH — CPEIHUM; 3ee-
HBII — BBICOKH.

Bbonwmyro 3raunmocts B OCK urpatot GpyHKIIMOHATBHBIE CBOMCTBA U MOTO-
K1 MHPOpManuu Mexay oosexktamu. OHM (GOPMUPYIOT MEXaHU3MBI, ONIPEEIISIO-
1IMe pe3yJbTaTUBHOCTh JAOCTHKEHMS LENEBBIX MoKazaresneil cpenbl. OObEKTh U
UX CBSI3U HAACISAIOTCS KPUTEPHAIHHBIMH MOKA3aTeIsIMH, KOTOPBIE OLCHUBAIOTCS
skcriepTamMu. CBSI3U TaKKe CJelyeT 3aKpalluBaTh COOTBETCTBYIOUIMMHU I[BETaMH,
B 3aBUCHUMOCTH OT UX BecomocTu. OmpeneraeHue [IBETOBOM MaIUTPhl 3JIEMEHTOB
cxeMblI (YPOBHS Ka4eCTBa) yI00HO OCYIIIECTBIISTH IO METOAMKE KiacTepu3armu [ 12].

Hanoxenne na OCK TtennoBoii KapTel, 10 IIBETHOCTU COOTBETCTBYIOLIEH
SKCIEPTHHIM OLIEHKaM, OIpEAENIeT BU3yalU3UPOBAHHYIO KapTHHY COCTOSHMUS
Cpebl B LIETIOM U OT/ETBHBIX €€ YYaCTKOB B YaCTHOCTH. [ TaBHOI 0COOEHHOCTHIO
MOJIENIU SIBJISIETCSI €€ TOIOJIOTMYecKas MHTEPaKTUBHOCTD, MO3BOJISIONIAsT 0TOOpa-
’KaTh OLEHOYHBIE U MOHHUTOPHHTOBBIC MOKA3aTEIN CPEAbI AJS aHAIW3a U MPHUHS-
TS YIIpaBJSIOIIMX pemeHui no passutuio LHOC.
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Ucroynuk: co3paro H.W. Makom, A.A. CeipomsaTHMKOBBIM, T.A. CtenaHosoi, [.0. Kyynap.
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Figure 5. Thermal map of the digital educational environment

Source: created by Nikolay |. Pak, Alexey A. Syromyatnikov, Tatyana A. Stepanova, Dolaana O. Kuular.
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Pe3yabTaThl U 00cy:kIeHHe. B xauecTBe MHPOPMALMOHHON MOANEPKKU
KpUTEpHAIBbHOW MOJIENM OLEHKH KadecTBa LU(POBOH 00pa3oBaTeIbHON Cpelbl
CO3lIaH CIICUABHBIA CAalT MOHHUTOpPHHTra HH(POBOH 00pa3oBaTEIBLHON CpeIbl
yUpEeXKIEHUH TONOTHUTENLHOTO 00pa3oBanus (puc. 6.) [13].
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Bbi 3neck: Trasuan

MoHnuTtopuHr uudpoBoii obpaszoBatesnibHOU cpeabl
~ 3apascrsyiiTe, test
yupeXkgeHui Jono/iHnTe/ibHoro obpasoBaHus

JlOn0JIHUTEIbHOE
00pa3oBaHue geTel

A

X |
) B

/

&
LY

&~
Puc. 6. [naBHas cTpaHuua calita MOHUTOPUHIra undpoBoin 06pas3oBaTeNIbHON Cpeabl
yUYpexaeHnin onoIHUTENbHOro 06pa3oBaHUs

Ucroynuk: co3paHo H.U. Makom, A.A. CbipomsiTHMKOBbIM, T.A. CtenaHoBoi, [.0. Kyynap.

You're here Main Enter your username and

Monitoring of the digital educational ks
-environment of additional education
instifutions

Exit

Additional education
for children

Figure 6. The main page of the site for monitoring the digital educational environment
of institutions of additional education

Source: created by Nikolay |. Pak, Alexey A. Syromyatnikov, Tatyana A. Stepanova, Dolaana O. Kuular.

JInsi BHECCHUS TAHHBIX 1T MOHUTOPHHIA OPTaHU3aIMsI MOXKET BOCIIOJIB30-
BaThCsl TMOO MPEAHA3HAYCHHBIM IS OTOTO pas3jenoM caifra (puc. 7), mubo BO3-
MOYHOCTSIMHU 00JIaUHBIX CEPBHCOB M BHOCUTH JTAHHBIC B CO3aHHYIO IS ATUX IIe-

neit SAunexc-popmy (puc. 8).
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Bbi 3aeck: [naeHas / Cnucok pasaenos

Cnucok paspenoB

B pasgene "Mopma AN 3anOfHEHWA MOHWTOPUHra', Heobxognmo
BHECTH A3HHBIE MO CBOSH OPraHW3aUnn v 0TOCAaTE AAMWHUCTRATOPY.

Mocne nposepkn AAMMHUCTPATOPOM Ha NpaBUbHOCTb BBEAEHHOM
@opma ANA 3ANONHEHNA SAHHLIX A7 MOHNTOPUHIA

vHbopmauun, Bam otceinaetca nnbo npotokon ownbok, aubo, uto B
MPEAOCTABACHHLIX JaHHBIX OWWBOK He OBHapyKeHo W OTUET
fobaenseTcA & pasgen "CNUCOK YUpeXAEHWA AOMOAHUTENLHOTO
obpasosaHrua”

B pasaene "Pesy/bTaTbl MOHWTOpMHTa NO/b3OBaTeNs” oTOGpaxeHs!
TEKYIME  PEeSyNbTaTbl  MOHWTOPUHTE  3TOF0  MOAbL3CBATENs,
Pezy/bTaThl MOHWTORUHIA NOAL3OBATENSA _
NpeACTABNEHHEIE B BAAE NENeCTKOBORA AWarpammbl 1 aHaiuTueckoe
3aKN0UEHME 08 YPOBHE KaUeCTBa €10 LMGPOEOH 0BpasoBaTeNbHOM

cpeabl

B pasaene "CratucTuka” NpeAcTaBieHsl CBOAHbIE OTUETbI MOMYUEHHbIX
Cratnetnka pesyAsTaToB N0 OTAeMbHbIM OPraHU3auWaM,  MyHULMNanuTeTam,

pervoHam.

CAUCOK YUpeXKAHWI AONONHUTENLHOrO 06pa3oBaHua

Puc. 7. Cnvcok pasgenos caita MOHUTOPUHra umdpoBoi 0bpa3oBaTenibHON cpenbl
yUYpeXaAeHnn A,oNoIHUTENbHOrO 06pa3oBaHUsA

Ucro4Huk: co3paHo H.U. Makom, A.A. CeipomsiTHMKOBBIM, T.A. CTtenaHoBoit, [.0. Kyynap.

You're here: Main / List of sections

. .
List of sections
In the “Monitoring form” section, you must enter information about your
organization and send it to the Administrator. After checking by the Adminis-
trator for the correctness of the entered information, either an error log is

Form the filling in the monitoring data sent to you, or a message stating that no errors were found in the provided
data and the report is added to the “List of institutions of additional educa-
tion” section

In the “User monitoring results” section displays the current monitoring
results of this user, presented in the form of petal diagram and analytical

User monitoring results A N o A >
conclusion on the quality level of his digital education environment

Statistics In the “Statistics” section presents summary reports of the results obtained

for individual organizations, municipalities, and regions

List of institutions of additional education

Figure 7. List of sections of the site for monitoring the digital educational environment
of additional education institutions

Source: created by Nikolay |. Pak, Alexey A. Syromyatnikov, Tatyana A. Stepanova, Dolaana O. Kuular.

He3zaBucumo ot TOro, Kakum crocooom ObLIM BHECEHbI IaHHBIE, PE3YJIbTATHI
MOHUTOPHUHIA XpaHATCs B peNsiUOHHON Oa3e cepBepa moj ympasieHueMm CYBJ]
MySQL.

JlaHHBIE MOHUTOPHHIA TIOJBEPralOTCs CTATUCTUYECKON 00paboTKe C LEeNbI0
uX 0000IIIeHNS], CUCTEMATH3AINH, OTIPEICTICHNST CTATHCTHUECKIX XapaKTepUCTUK [ 14].
[IpenycMoTpeH pacder Mep LEHTpaJbHON TEHAECHIUH, MEp U3MEHUYHUBOCTH, a TaK-
xe Mep cBsi3u. [Ipu hopMupoBaHUH OTYETOB IPOMCXOTUT MOHUTOPUHT JHHAMUKA
H3MEHEHMSI CTATUCTUUECKUX XapaKTEPUCTHK 10 KaXKJJOMY KPUTEPHUIO OLICHUBAHUS.

Jnist coOpaHHBIX TaHHBIX MOHUTOPWHTA BBITIOHSETCS TPOLIEAYpa KIIACTepH-
3alUy, YNOPSI0YMUBAIOIIAs OOBEKTHl B CPAaBHUTEIBHO OJAHOPOAHBIE TPYIIBI IO
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YPOBHIO KauecTBa UPPOBOH 00pa30BaTEIBbHON Cpebl YUpEKIeHHS (KiacTep BbI-
cokoro ypoBHs kadectBa L1OC, knactep Hu3koro ypoBHs kauectBa LIOC u kia-
ctep cpeanero yposas kauectBa [{OC). IIpu mpoBeneHnn KiacTepu3aiui BO3ZHU-
KaeT nmpoOJieMa, CBA3aHHAs C HEOAHOPOAHOCTBIO €IMHUI] U3MEPEHHUs], TPUMEHSEMbIX
JUI OIICHKH pa3IMYHBIX KpuTepueB. [l perieHus: 3Toil mpoOiaeMbl TPOBOAUTCS
npenBapuTeNbHas ctanaapTusanus (standardization), unu HopMupoBaHue (norma-
lization), KOTOpOEe MPUBOAUT 3HAYCHHUS BCEX MPEOOPA30BAHHBIX OLEHOK K €AWHOMY
JIMana3oHy 3HauY€HUH. DTO JOCTUTaeTcsl MyTeM BBIPAaXKEHUS MX Yepe3 OTHOLICHHE
JTAHHBIX 3HAYEHUI BEJIMYMHE, OTPAKAIOUIEH ONpPEICTICHHBIE CBOMCTBA KOHKPETHO-
ro kputepus [15]. B Hamem cityyae ais BBIOJHEHHSI TPOLIEAYPbl HOPMUPOBAHUS
WCTIOJB30BaH CIOCOO JICTCHUSI MCXOIHBIX JAHHBIX HA CPEIHEKBAJPATHYHOE OT-
KJIOHEHUE COOTBETCTBYIOIINX MTPU3HAKOB.

= Yandex FOrms  rmaswan  mowgopus  roynne = Yandex Forms Man  Myfoms Groups
WHdopmMaumroHHo-00pasoBaTenbHble pecypchl Information and educational resources i
" Hanuume ECTPOEHHLIX MHCTRYMEHTOR AR COBMECTHOM PaBoTh € Cepemcamy, *The presence of built-in tools for collaboration with services
NO3BONAIOUWAMM PELLATD PA3NUYHBIE NearorMueckine 3aaadm that allow you to solve vadous padagogical {zsks
QOTCyTCTEME Thelack of
MenHoe cooTBeTCTEME Full compliance
* MpuMeHetie COBPEMEHHBIX NEAror MUECKIX TEXHOMOT Wi, MHTEPaKTUBHOCTH *The use of modem
QTcyTCTEMe The lack of
MonHoe cooTseTCTEME Full compliance
e 7 mogenei, A0 7 peancHOCTH * Using virtual models, augmented reality
OTcyTCTRMe Tha lack of

MonHoe cooTseTCTEME Full compliance

" KONMUECTES NMLEHIMOHHDIX AOTOBOPOE € EHELUHWMY INA OPraHMzaLiA 3ETOPaMA
LbPORLX OBPA30BATENbHX PECYPCOB 1 38TOPaMA-DA3PABOTHMKAM M LIMBDoBEX
©ofpazoBaTENbHbIX PECYPCOB M3 YUCNa PaBOTHUKOB 08pa3oBaTenbHoM
OpraHM3aumn

OTcyTcTaMe

MonHoe cooTseTCTEME Full compliance

Mpv HeoBXOMMMOCTY OCTEBLTE NOKENAHMA N0 PEAAKTUPOBAHMIO CIMCKa If nzcessary, leave suggestions for editin =t
NPEANOMEHHBIX KPUTEPUER W MX AECKPMNTOROR (M3MEHeHHIo/ yaaneH i/ of propased criteria and their descriptors (changaideleta’
fnoBaeneHuio) add)

Hazag OTNpasuTe Back Send

Puc. 8. ®parmeHT MHOrocTpaHn4Hon AHaekc-bopMbI Figure 8. Fragment of a multi-page Yandex form
N5 OLleHMBaHNS undPOBOL 06pa3oBaTesibHOM CpeLbl for assessing the digital educational environment
yuYpexaeHuii 4onoNHMTeNbHOro 06pa3oBaHUs of institutions of additional education
Ucro4Humk: co3paHo H.U. Makom, A.A. CbipomaT- Source: created by Nikolay I. Pak, Alexey A. Syro-
HukoBbIM, T.A. CtenaHosoii, [1.0. Kyynap. myatnikov, Tatyana A. Stepanova, Dolaana O. Kuular.

Hapsny ¢ npouenypoit HOpMUpOBaHUSI TaHHBIX, OCYIIECTBISETCS POLETypa
MpUIAHHUS 3HAYEHUIO KaXKJOTO KPUTEPHUS OMPEIeIIEHHOTO KO (HUIIMeHTa BayKHO-
CTH, WJIN BeCa, KOTOPBIA ObI OTpa)kal 3HAYMMOCTh COOTBETCTBYIOILIETO KPUTEPHSL.
B kadecTBe BECOB BBICTYIAIOT SKCIIEPTHBIC OLIEHKH, MMOJyYEHHBIE B XOJ€E OMpoca
9KCIEPTOB — CIEIUAINCTOB B 00JIACTH OLICHKH KadecTBa HU(POBOH 00pa3oBaTeIbHOM
cpensl. [TomydeHHbIe TponU3BeNeHUS] HOPMUPOBAHHBIX MEPEMEHHBIX HAa COOTBET-
CTBYIOILIME BECA TTO3BOJISIOT ITOTyYaTh PACCTOSHUS MKy TOUKAMH B MHOTOMEPHOM
MPOCTPAHCTBE C YUYETOM HEOJMHAKOBOTO Beca IMEPEMEHHBIX. B Xo/e sKcriepuMeH-
TOB TPOBOJIWIIOCH CPAaBHEHHE PE3YJIbTATOB, MOJYYEHHBIX C YUETOM DKCIIEPTHBIX
OLIEHOK M 0€3 HUX, U BBIOOD JYYILEro 13 HUX.

I'paduyeckoe mpeacraBieHHe CTATUCTUYECKUX AAHHBIX MOHUTOPUHTA pea-
JM30BAaHO B BHU/JIE JICTIECTKOBOW JHATPaMMBI.
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Takum 00pa3oM, pa3pabOTaHHBI B KauecTBe MH()OPMAIIOHHOW IOICPIKKH
KpUTEpHAIbHON MOJENHN OLIEHKH KayecTBa LU(PPOBOH 00pa30BaTENbHOM Cpelibl CaT
MOHHUTOpPHWHTA II(PPOBOI 00pa30BaATEIHHOMN CPENbl YUPESIKACHUH TOTIOTHHTEIIEHOTO
o0pa3oBaHus sIBIIsETCS BecbMa 3(PPEKTUBHBIM BEO-MPUIIOKEHUEM, BU3YaAIU3UPY-
IOLUM IPOLIECC MOHUTOPHUHra HU(POBON 00pa30BaTENbHON CPENbl YUPEKIACHUI
JIOMIOJTHUTEIBHOTO 00pa30BaHuUs M MPEAOCTABISAIOLUIMM I10JIb30BATENsAM y1OOHBIN
uHTepdeiic g aHanu3a U NPUHATHS YIPABIAIOMINX PEHICHUN M0 JaibHEeHIeMy
Pa3BUTHIO CPEMBI.

3axkmoyenue. lokazatenu Monutopunra 1L{OC opranu3zaiiuii 10NOJIHUTEIBHOTO
00pa30BaHus MO3BOJISIOT OLIEHUTh UX JEATEIBHOCTh € MO3UIMH 3a1a4u 1udpoBoit
TpaHchopmauu 00pa3oBaHUS:

— IOCTYMHOCTb IU(PPOBOH HHPPACTPYKTYPbI U 000PYIOBAHHUS;

— 3¢ (eKTUBHOCTH UCIIOIB30BaHMS LIUPPOBBIX TEXHOJIOTUI U pECYpcoB B 00-
pa30BaTeIbHOM MPOLIECCE;

— YpoBeHb IU(POBBIX HABBIKOB YYaCTHHUKOB 00Pa30BaTEIBHOTO MPOIECCa;

— pe3yJabTaTUBHOCTh MPAKTUKHM MOHUTOPUHIA yCIIEBAEMOCTH, TOCTHKEHUH,
3I0POBBSI O0YHAIOITUXCS;

—3(dexTuBHOCTD yrpaBiieHUs: 00pa30BaTENbHON OpraHu3anueil.

s ygactusi B HaMOHAIBHOM cucteMe MoHuTopuHTa pazButus L{OC kaxmas
OpraHM3anys JOJKHA 3apEeruCTPUPOBATHCS B CUCTEME U OCYILLECTBIIATH 3aIlOIHe-
Hue cnenuanbHbix popM. [lepBuunas nHpopmalys BBOJUTCS B CUCTEMY OJIUH pa3
yepe3 APM Toro nozapasaenenus, rae oHa BO3HUKAET (3apO’KAaeTcs), a 3aTeM MOXKET
OBITH MCIIOJIH30BaHA JIFOOBIM TOJIpa3IeNICHUEM MPEANpHATHs. B nanpHelimeM mpo-
BOJUTCSI KOPPEKTHPOBKA ITHUX MOKazarteneit pas B ro. K nepsuuHoit nHpopmanun
CJIeTyeT OTHECTU B MEPBYIO OYEpEab CBEJIECHUS O peain3yeMbIX Iporpammax Jo-
MOJTHUTEIBHOTO 00pa30BaHus, BKIOYas JaHHbIE 00 YCIOBHSIX, B KOTOPBIX peau-
3yercst mporpamma. [1o3ToMy BaxkeH MOpPSIOK BHECEHMs JAHHBIX: CHayala JaHHbIE
00 oOpa3oBaTesIbHbIX OpraHu3alysaX, BKII0Yas MaTepuabHO-TEXHUUECKYIO, pecypc-
HYI0 0a3bl, KaJIpOBbIH COCTaB U TIp.

['maBHBIM JOCTOMHCTBOM HpeliokeHHOW Mozaenu «lIpo3pauHblil Ammk»,
pearn30BaHHON B BUIE OOBEKTHO-CTPYKTYPHOH KapThl HU(PPOBO 00pazoBaTeih-
HOU cpenpl, ABIAIOTCS €€ TOINOJIOTMYHOCTbh, BBICOKHN YPOBEHb BH3YyallM3allUUd U
MHTEPAaKTUBHOCTh. BMecTe ¢ 3TUM MOJieb BBICOKO TEXHOJOTMYHA U JOCTATOYHO
IIpocTa AJIs MPaKTUYECKOM peanu3aiyi.

[IpeanoxxeHHass MozENb OLIEHKHU KadyecTBa IM(pOBOI 00pa30BaTeIbHON Cpeabl
OpraHu3alMi TOMOJIHUTEIHOTO 00pa30BaHUs, PeaTM30BaHHAs [IPU MTOMOIIM BeO-
TEXHOJIOTHH, TPETOCTABISET BO3MOKHOCTD MPOBOANTH d(H(HEKTUBHYIO aHATTUTHKY
u o0ecrieyuBaeT MPOLECC MPUHATHS YIPABICHYECKUX PELICHUH Ha HaydyHOH oc-
HoBe. JlaHHas MoJeNb MOXKET OBITh MCIIOJIB30BaHA B IIMPOKOM KJIacce HUCCIENo-
BaHUH, CBSI3aHHBIX C KPUTEPHAIBHBIMHU OLIEHOYHBIMHA MEPOIIPUATHIMM.
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Abstract. Problem statement. The existing world practices of professional retraining in
the conditions of digitalization are reviewed. The search for an effective mechanism of pro-
fessional retraining transformation that would give an advantage to the national education
system in the conditions of digitalization becomes relevant. Existing practices include state
initiatives and requirements that support and help new candidates in the teaching profession to
change their career preferences without significant obstacles, which is a new way to organize
professional retraining. Methodology. Scientific publications and materials from open internet
sources, including analytical reports of foreign organizations of different countries describing
the implementation practices of professional development and professional retraining programs
were analyzed. Results. The authors give substantiation, approaches, and practice of interna-
tional practical experience of effective mechanisms in the organization of professional retraining
system in the conditions of digitalization of teacher education. It is necessary to pay attention
to the peculiarities of such transformation, which will provide the development of possible
management solutions for the Russian education system. Conclusion. The proposed interna-
tional experience should be considered as an opportunity to develop effective model solutions
for the domestic system of professional retraining of teaching staff. It is important to pay at-
tention to the fact that digital skills training is implemented systematically with the support of
the authorities, and that professional retraining in the conditions of digitalization opens the
possibility of forming a career path with the support of mentors and employment services
with the help of modern information technologies.
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AunHoTammst. [locmaroska npodnemvl. PaccMaTpuBaIOTCs CYIIECCTBYIONIHE MHUPOBBIC TIPAK-
THKU TIPO(ECCHOHANBEHON MEPENOATOTOBKH B YCIOBHUIX HU(PPOBH3ANHA. AKTyalbHBIM CTaHO-
BUTCS TOUCK 3(h(EKTHBHOTO MEXaHM3Ma TpaHC(HOpMAIMK TPO(ECCHOHATEHON MEPEOATOTOBKH,
KOTOpPBIN 00ecreqrt Obl IPEUMYIIECTBO HAIIHOHAILHOW CUCTEME 00pa30BaHMUs B YCIIOBUSX IH(]-
poBm3army. CyIIecTBYIOIIIE MPAKTHKU BKIIOYAIOT TOCYIapCTBEHHBIC HHHUIIMATHBEI ¥ TPEOOBAHMS,
KOTOpBIE TOJIEP’KUBAIOT M IOMOTAlOT HOBBIM KaHAWIATaM B IIeJarOrM4ecKoi Mpoeccu CMEHUTh
CBOU KaphepHBIE TPEANIOUTEHIS O3 3HAYMTEIBHBIX MPETISITCTBUM, YTO SIBJISIETCS HOBBIM B peali3a-
MU CIIOCOOOB OpraHHU3alliH MPOPECCUOHANBFHON MEePENnoaroToBKH. Memodonozus. AHATH3UAPO-
BAaITKCh HAYYHBIC MyOIUKAIIMK U MATePHAJIbl U3 OTKPBITHIX UCTOYHUKOB ceTh MHTepHET, B TOM
YUCJIC MaT€puajibl aHATMTUICCKUX OTYETOB 3ap}76e)KHLIX OpFaHI/ISaHI/Iﬁ pas3M4YHbIX CTpaH MHUpa,
OITUCHIBAIOIIIE TPAKTHKY PEaTH3alliy IPOTpaMM HOBBIIICHUS KBaTH(OUKAIIMKA U TPOdHECcCcHo-
HaJIbHOW NepenoAroToBKU. Pezyavmamol. [IpuBoauTcs 000CHOBaHME, MOIXOBI M MPAKTHKA
MEKIYHAPOAHOTO ONbITa NPUMCHCHUA 3(1)(1)€KTI/IBHI)IX MEXaHU3MOB B OpraHu3alu CUCTEMbI
po(HeCCHOHAEHOM MEPETOATOTOBKH B YCIOBUAX MU(GPOBU3AIMH TIeJarornieckoro oopaso-
BaHus. [loguepkuBaloTcs 0COOEHHOCTH TAaKOH TpaHC(OPMALMH, YTO TO3BOJISAET 00ECIIeUNTh
BBIPaOOTKY BO3MOXXHBIX YIIPABICHYECKUX PELICHUI I OTEUECTBEHHON CHCTEMBI 00pa30BaHUSL.
3axmouenue. IlpencTaBieHHBI MEXIyHAPOIHBII OIBIT MOYKHO HCIOJIB30BATH B TIPOIIECCe pa3pa-
00TKH 3 PEKTHBHBIX MOJEIBHBIX PEIICHUH Ul OTeUECTBEHHON CHCTEMBI IPOQeCcCHOHATBHON
MEePENoATOTOBKY IEeJarorundeckux kaapos. OO0ydeHue U(POBLIM HABBIKAM PEAU3YETCS CH-
CTEMHO IIpH MOAEPKKE OPTaHOB BIACTH, a MPO(ECCHOHANBHAS TIEPETIOArOTOBKA B YCIOBHUIX
IU(PPOBHU3AIUH OTKPHIBAET BO3MOXKHOCTh (DOPMHUPOBAHMS KapPbEPHOTO MYTH MPHU TOAICPIKKE
KypaTOpOB M CIIY>O0 3aHATOCTH C IOMOIIBIO COBPEMEHHBIX HH(OPMAITHOHHBIX TEXHOIOTHH.

KiroueBble ciioBa: TpaHcnpogeccuoHalbHble KOMIIETCHIIMH, HEelpepbiBHOE 00pa3oBa-
HUe, mudpoBas TpaHcopManys, MPoecCHOHATBHBIN OIBIT, COBPEMEHHBIC WH(DOPMAIMOHHBIC
TEXHOJIOTHUH

Bxiaa aBTopoB. ABTOPBI ClieNTajii SKBUBAJICHTHBINM BKIIa/I B TIOJIrOTOBKY ITyOJIHUKAIUH.

3asBiaeHne 0 KOHGPINKTEe HHTEPECOB. ABTOPHI 3asBISIOT 00 OTCYTCTBHN KOH(IIMKTA
HWHTEPECOB.
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Problem statement. According to analytical report of Autonomous non-
profit organization of additional professional education “Sberbank Corporate Uni-
versity”, Russian research scientists state that professional reskilling is not only
a trend, but also a response to the challenges of the modern world [1].

In the Russian Federation, according to the Article 76 of the Federal Law
“On Education in the Russian Federation”, professional retraining means obtain-
ing a new qualification to fulfil professional duties!. Abroad, the concept of pro-

Sh N9

fessional retraining consists of such notions as “lifelong learning”, “adult educa-
tion”, “continuing education”, “recurrent education”, “reskilling”, which implies
a change of professional/working activity, obtaining new skills when the person
already has education and job; “Further education” means additional education
(the term is applicable in the United Kingdom and Ireland), the programs offered
within the framework of Vocational Education and Training (VET), in particular,
the term “continuing VET” — the second stage of vocational education, which is
available for people who already have the profession but want to acquire other
skills. At the same time, both in Russia and in foreign countries, this area of edu-
cation is increasingly influenced by the processes of digitalization, which open
new opportunities for learning and make new demands on it. The aim of the re-
search is to describe global current trends in professional retraining in the field of
teacher education, including existing legislative and private initiatives, in terms of
providing conditions for digitalization of the offered retraining programs and
those possible changes that have emerged in response to the appearing of modern
digital technologies, new requirements for staff as confident users, full residents
and guides to the world of digital technologies for learners.

Methodology. Methodological framework of the research includes the ma-
terials from open internet sources and analytical reports of foreign organizations
from different countries that offer their experience in the implementation of pro-
fessional development programs.

Results and discussion. Many countries had already started to embrace digital
technologies in education before the COVID-19 pandemic, but during this period
they were forced to urgently move their vocational training programs online due
to the lack of alternative learning opportunities. This transition required various
strategies, projects and initiatives being adopted at the state level to adapt to the
prevailing conditions and to promote the functionality of training areas in educa-
tion. These legislative projects have two strategic objectives: training how to use

! The Federal Law of the Russian Federation of December 29, 2012 No. 273-FZ “On Edu-
cation in the Russian Federation”. Article 76.
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digital tools and the acquisition of a new profession by using the possibilities of
the digital world.

The following strategies and programs are examples of initiatives to improve
digital competencies [2; 3]. Australia has developed a strategy “Digital Australia
20507, which tries to develop digital competencies of the country’s adult popula-
tion through certification of digital skills improvement programs and strengthen-
ing of basic digital training of citizens [4]. In Bulgaria, the Digital Bulgaria 2025
program also focuses on improving the digital skills of adults: “Improving digital
and ICT skills of the workforce” and “Increasing the number of highly qualified
ICT professionals™ [5]. In both cases, specialized courses and the concept of life-
long learning are the main tools to achieve these goals.

For example, Denmark's Digital Growth Strategy 2025 includes a specialized
initiative for the continuing education of adult citizens, which is implemented
through a dedicated transformation fund and a specialized flexible course portfo-
lio, and the introduction of a new subject Digital FVU (FVU — Forberedende
voksenuddannelse, which translates as “Preparatory Education for Adults™) [6].

Many countries encourage the use of distance learning tools and educational
platforms to ensure continuity of learning in vocational training and retraining.
For example, France provides free online vocational courses for three months, in-
cluding vocational core curriculum and core training courses for vocational quali-
fications. South Korea has also offered its own option for vocational retraining,
the Smart Training Education Platform (STEP)?, which contains educational
courses uploaded by educational institutions [7].

The online platform Pix? (a digital skills development platform for ICT pro-
fessionals and other digital experts) was created by the French government in 2016
as a non-profit organization whose mission is to improve the overall level of digi-
tal skills. The portal offers a wide range of services, from digital skills develop-
ment assessment to certification. Skills development is achieved through specific
tasks for users, as well as through the Pix Pro service, an online platform for com-
panies and training organizations to develop their own digital skills modules [8].

The Dutch STAP* program (Stimulering Arbeidsmarkt Positie — literally
translates as “Stimulating position in the labour market”) provides a subsidy of
€1,000 to each apprentice to cover the costs of a course or training program. It is
open to anyone of working age who is resident in the Netherlands and has EU
citizenship [9].

Karriere Tutor’ program (“Career coach”) in Germany offers more than
700 online courses in different subject areas combined with job seeker training
and career counselling.

The Latvian project Macibaspieaugusajiem (“Adult Learning”), supervised
by the State Agency for Education Development, allows everyone to apply for

2 Smart Training Education Platform. Available from: https://step3-project.eu/ (accessed:
01.06.2023).

3 The French online platform Pix. Available from: https://pix.ft/ (accessed: 01.06.2023).

# Stimulering Arbeidsmarkt Positie. Available from: https://www.maastrichtuniversity.nl/stap-budget
(accessed: 01.06.2023).

5 Karriere Tutor. Available from: https://www karrieretutor.de/ (accessed: 01.06.2023).

108 ICT SKILLS AND COMPETENCIES AMONG TEACHERS


https://step3-project.eu/
https://pix.fr/
https://www.maastrichtuniversity.nl/stap-budget
https://www.karrieretutor.de/

Cysuposa A.FO. u dp. Becthuk PYJIH. Cepus: Mnpopmaruzauus odpazoanus. 2024. T. 21. Ne 1. C. 105-113

training and get qualifications. The actual training is conducted by independent
providers of educational services, but the application and funding is done through
the project [10].

A similar program, but more focused on digital skills, is being implemented
in the Kingdom of Castilla y Le6n (Spain), the autonomous body responsible for
the region's activities in employment promotion, training for employment and ca-
reer guidance, and labour market intermediation. The program “Programas de
formacion en competencias digitales para trabajadores ocupados en la Comunidad
de Castilla y Ledn para los afios 2021 y 2022”° is open to any self-employed or
employed person and functions as a platform that aids in finding the necessary
courses and applying for them, and the platform's creator organization pays the
costs of those candidates who are approved [11].

The TRANSFORM project’: Digital transformation in adult education for
inclusive online training, implemented by the Athens Lifelong Learning Institute,
aims to support adult learning organizations in the digital transformation of learn-
ing in response to learners' needs. The project helps to train adults and support the
staff of educational organizations in using digital technologies for inclusive, high
quality online learning to meet learners' expectations of digital learning; to devel-
op the digital competence of educators for adult re-training programs based on the
European Framework for Digital Competence of Educators. The project is imple-
mented by the organizations from Lithuania (coordinator), Spain, Latvia, Greece.
The project achieved the following results:

1. Developed and used E-toolkit “Quality Assurance of Digital Transformation
for High Quality Inclusive Online Learning in Adult Education Organizations”.

2. Developed a credit-granting assessment tool “Digital Transformer™.

3. Implemented the professional retraining program “Development of digital
competencies of adult educators for digital transformation pedagogy for high quality
inclusive online learning”.

4. Developed Initiative electronic guide on its functioning in terms of the pro-
ject that is actively used.

The following is an example of initiative projects for teachers. In case a teacher
needs retraining, the first thing a teacher can do is to seek the services of a coach
or a career counsellor through an in-person or online interview [12]. An example
of such a program is The Teacher Career Coach®, where a team of experts selects
a suitable career path and provides a roadmap for learning and entry into the pro-
fession. A teacher can also seek career advice from specialized agencies that operate
globally online or on specific platforms and pages of government organizations
that oversee the area of the new career solution, where all the requirements for transi-
tion and necessary qualifications are outlined. If an external candidate wants to enter

6 Programas de formacion en competencias digitales para trabajadores ocupados en la Comunidad
de Castilla y Leon para los afios 2021 y 2022. Available from: https:/empleo.jcyl.es/web/es/quiero-
formarme/programas-formacion-competencias-digitales.html (accessed: 01.06.2023).

7 Transform project. Available from: https://athenslifelonglearning.gr/project/transform-digital-
transformation-in-adult-education-online-training/ (accessed: 01.06.2023).

8 The Teacher Career Coach. Available from: https:/teachercareercoach.com/about (ac-
cessed: 01.06.2023).
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the teaching profession, they also need to follow several procedures. For example,
in the UK and Wales, in order to work in school, first of all the candidate must
obtain qualified teacher status (QTS) [13], which can be obtained as part of basic
or advanced training (undergraduate, postgraduate), a partial re-qualification into
the teaching profession can be obtained through the postgraduate certificate in educa-
tion (PGCE), which does not guarantee qualified teacher status, but is an academic
degree and allows one to improve one's professional competences. The PGCE cer-
tificate gives 60 credits that scored in the Master of Education in Teaching course
and the program can be taken at school, university or vocational school. To be-
come a qualified teacher, it is necessary to complete courses of online, offline, and
blended delivery offered by specialized organizations. Various organizations offer
their services in becoming a teacher, such as NowTeach’ or DidTeach' plat-
forms, which accompany the candidate throughout their career path (seminars,
workshops, internships, employers) and help them to strengthen their position in the
profession. In addition, the candidate can take a subject knowledge enhancement
(SKE)!! course to help a newcomer to requalify to a new profession or enable a
teacher to specialize in a different field.

In Europe, the situation with the possibility of reskilling and retraining as
a teacher is as follows. Pedagogical qualification is required. Portugal, Finland,
France and Spain require a 4-5-year master’s program, while in the UK, Belgium
and Romania a 4-year Bachelor's degree is sufficient. In France, Italy, Luxembourg,
and Spain, in order to obtain a full qualification, it is necessary to pass an exami-
nation, which combines various testing options, including written tests, interviews,
portfolio assessment, observation of teaching practice [14].

In Croatia, Germany, Romania, Slovenia and Germany, candidates must pass
a state or national professional examination after completing a basic training pro-
gram, and in Ireland, Sweden, and the United Kingdom they must undergo an ac-
creditation process. In addition to basic training opportunities, some education
systems have introduced alternative routes to teacher qualification. In Denmark,
Germany, Slovakia, Sweden and Germany, professionals from other fields can obtain
a teaching qualification through short vocationally oriented programs. In Lithuania,
Latvia, the Netherlands, and the UK, it is possible to study in a school-based pro-
fessional internship system while completing an individual training program, after
which they become qualified teachers. This makes maximum use of digital techno-
logies and educational resources of organizations providing retraining and re-
skilling services.

Quite an interesting practice has emerged in the Philippines, where a few
projects designed for continuous learning and requalification have been established.
For example, the Mobile Laboratory is a complete training toolkit equipped for
a specific training with several training kits (syllabus, training materials, assess-
ment tools, mock-ups for a specific training program) and appropriate multimedia

® NowTeach. Available from: https://nowteach.org.uk/about-us/why-we-exist/ (accessed:
01.06.2023).

19 DidTeach. Available from: https://www.didteach.com/ (accessed: 01.06.2023).

' Subject knowledge enhancement. Available from: https:/getintoteaching.education.gov.uk/train-
to-be-a-teacher/subject-knowledge-enhancement (accessed: 01.06.2023).
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equipment. These training resources are complemented by the resources of techno-
logy institutes implementing training programs in partnership with local authorities.

Another example is the TESDA online program'?, which is a platform that
offers free massively open online courses for vocational education and skills deve-
lopment for Filipino workers. Through the power of digital technology, the plat-
form provides an efficient and effective way to deliver vocational education and
training at a time and place convenient to the learner. A list of resources is available
on the platform for the requalification and training of vocational educators, in-
cluding maintaining digital skills, methodological and pedagogical competencies.

Conclusion. In the international practice of professional retraining system
development, there are two interpenetrating processes: digital skills training and
digitalization training. Many digital skills initiatives and educational programs are
supported by authorities and offer a variety of venues and courses. At the same
time, retraining in the context of digitalization offers many opportunities for com-
fortable learning, with career paths supported by specialist services and mentors
through the power of technology.

The international examples and practices given above allow us to see the
possibilities of the professional retraining and reskilling system from the point of
view of professional development of pedagogical staff, as well as from the point
of view of technological solutions of using modern information technologies as
part of the digitalization process of the education system.

One should take into consideration the fact that international experience and
practice demonstrate the variety of different efficient answers and management
solutions on those challenges associated with the digitalization process of the edu-
cation system and allows to select or adapt them for use in the Russian education
system.
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Muknio3uBHOe 00pa3oBaHue B Bbicluel wkone Poccuu u Kutasa:
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Annotauus. [locmanosxa npobnemvr. OOpa3oBaHHE 3aHNMAET HEOTHEMJIEMYIO YacTh
KyJIBTYPHOTO ¥ TIPO(hECCHOHANBHOTO Pa3BUTHSI YENIOBEKa. B 9TOM OTHOIICHNY 3a/1a4H, CBSI3aHHBIE
¢ o0ecreueHreM TOCTYITHOCTH Iporiecca 00yUCHHUS U B TO K€ BPeMsl TOAIePIKaHHsI BEICOKOTO
YPOBHsI KadecTBa 00pa30BaHMs, SBJISIOTCS Ha CErONHSIIHHNA CHb aKTyalbHbIMU. TEepMHUHO-
JIOTUYECKH WHKIIIO3MBHOE 00pa3oBaHUE OXBATHIBACT IMPOKHI CHIEKTP MPOOJIEM, OTHAKO KITF0Ye-
BBIM SIBJIIETCSI BOIIPOC JTOCTYITHOCTH O0Opa30BaHUA IS Pa3IMIHBIX COIMUANBHEIX rpymm. [1pu-
OpHUTETHAs 33]a4a MCCIICIOBAHMS ONpeelicHa B INIOCKOCTH BBISABICHUS YCIOBHH pabOTHI IS
JIMI] ¢ OTPaHUYSHHBIMU BO3MOKHOCTSIMH 3710poBbsi (OB3), 00y4arommxcs B By3ax Ha €CTECTBEHHO-
TEXHUUECKUX HAIPABIICHISX, C JTa0OPaTOPHEIM 000PYIOBAaHIEM BBHY UCKITIOUUTEIFHON BayKHO-
CTH JTA0OPATOPHBIX MPAKTHKYMOB B CHCTEME MPO(ECCHOHAIFHON MOArOTOBKH OYIYIINX CIIe-
uanucToB. OOOCHOBBIBACTCS LIENICBOE MCIIONB30BaHHUE IM(PPOBBIX TEXHOJOTHUH B 0Opa3oBaTelIb-
HOM TIpOIIecce, B YaCTHOCTH P OopraHu3anuy padotsl mun ¢ OB3 B KOHTEKCTE BHIIOIHEHHS
MMU Ta00paTOPHBIX TPAKTUKYMOB. Memodonoeus. MeTomoM KOMMYEeCTBEHHOTO M CTATHCTHICCKOTO
aHanu3a 0003HAUCHA AKTYalbHOCTh MOUCKA CHCTEMHBIX PEIICHHH, OMPEACISIFONINX AOCTYII-
HyI0 oOpa3oBatensHylo cpeny it mun ¢ OB3 B cucteme mpodeccHoHambHOH TOATOTOBKH
OyAyIIUX CHENUAINCTOB €CTECTBEHHO-TEXHUIECKUX mpoduiei. [Ipeanoxena TeopeTnyeckas
MOJIeJTb OpraHU3alMH JIOCTYITHOCTH 00pa30BaTeIbHOTO Mpoliecca B paMKaXx BBINOIHEHHUs jJadopa-
TOPHBIX pakTUKyMoB nunamMu ¢ OB3 B mudpoBoii cpene. Pezyismamer. Pazpaborana Teope-
TUYECKasi MOZEb MHKIIO3UBHOTO 00pa30BaHus B BhIcHIeH mikoie Poccuiickoit Denepanum u
Kuraiickoit HaponHo#i PecniyOnuku 1iisi opraHu3aliy aHAJIOTOBOM peayin3aliuy J1abopaTopHbIX
npakTuKyMoB JiiiamMu ¢ OB3 B mmghpoBoii oOpa3oBarenbHOi cpejie. BeisiBiieHa HEOOX0MMOCTh
HHTETpallid MU(PPOBBIX WHCTPYMEHTOB B 00pa30BATENBHBIN MPOIECC, TPEOYIOMHNH CHCTEM-
HYI0 moaroToBky Jimi ¢ OB3 mo ecTecTBEHHO-TEXHHMYECKUM HAIPABICHHUSM, BKIFOYAOIIUM
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B COJIEpKaHUU CBOMX YUeOHBIX IJIAHOB MPOBEACHHUE JIAOOPATOPHBIX MPaKTUKYMOB. KirroueBoe
3HAYCHHE B MOA00PE U AalbHEUIIeM BHEIPEHUH IU(PPOBBIX TEXHOIOTHH B 00pa30BaTEIbHbIN
MPOLIECC B TUIOCKOCTU CO3/IaHMs YCIIOBUI pabOTHI ¢ 1a00paTOPHBIM 000PYJOBAHUEM OIIPEICIIc-
HO BOKPYT MHIMBHIyaJIbHBIX HOTPEOHOCTEH CTYJEHTOB, MMEIOIINX OIPAaHNYCHHBIC BO3MOXKHOCTH
310pOBbs. 3akmouernue. OOOCHOBaHA aKTYalbHOCTh W MPHUKIAJHAS 3HAYUMOCTh TEOpPETHYE-
CKOHM MOJIeNId BapHaTHBHON U(POBOil Cpe/ibl, a TAKKE BbIPA0OTaH IepeueHb PEKOMEH AN
K UCIIOJIb30BAHUIO TAKOW MOJEIM C TOYKH 3PEHHS €€ IEICBON OPUEHTAI[MH Ha JOCTYITHOCTh
00pa30BaTeILHOTO TIpoIiecca sl CTYJICHTOB, MMEIOIUX OCOOCHHOCTH 3JI0POBBS U 00ydaro-
HIAXCS [0 HAMPABICHUSIM €CTECTBEHHO-TEXHUIECKHUX MPO(UIIeH TOATOTOBKH.

Knarouesble cioBa: nH(popMaTu3anus oOpa3oBaHUs, JOCTYIMHOCTh 00pa30BaHUs, CH-
cremMa po(eCCHOHANBHOM MOATOTOBKH, JIMIA C OTPAaHMIECHHBIMU BO3MOKHOCTSIMH 310POBBS

Bxuaag aBropos. /./]. /[Jobpomupos — KOHLIETIINS U TU3aiH UCCIIEIOBAHUS, HATIVICAHHE
TekcTa. JKyHeatl ¥ — coop u 06paboTKka MaTepuaoB, aHAINU3 [TOJyYeHHBIX JAHHBIX.

3asBaeHne 0 KOHGINKTEe HHTePecOB. ABTOPHI 3asIBISIOT 00 OTCYTCTBUU KOH(IIHKTA
WHTEPECOB.

Baarogaproctu n puHaHcupoBaHme. VccienoBanue BEINOIHEHO B paMKax rocyiap-
cTBeHHOTo 3ajanus 1o teme Ne 201230-1-074 «HayuHo-MeToaMUECKOE U 3KCIIEPTHOE COTIPO-
BOXKICHUE MEPOTIPYSITHH 10 BOIPOCAM JOCTYITHOCTH BEICIIETO 00pa30BaHMs IS 00YJarOIIHXCSI
C UHBAJIMIHOCTBHIO U OIPaHUYEHHBIMU BO3MOXKHOCTSIMHU 3710pOBbs B Poccuu u ctpanax CHI».
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Inclusive education in higher school
of Russian Federation and People’'s Republic of China:
formation of conditions in the digital environment
for persons with disabilities at work with laboratory equipment

Daniil D. Dobromirov!® ", Rongwei Wu?

'RUDN University, Moscow, Russian Federation
2Southeast University, Nanjing, People's Republic of China

dobromirov-dd@rudn.ru

Abstract. Problem statement. Education is an integral part of a person's cultural and
professional development. In this respect, the challenges of making the learning process ac-
cessible and at the same time maintaining a high level of educational quality are relevant today.
Terminologically, inclusive education covers a wide range of issues, but the key issue is the ques-
tion of accessibility of education for different social groups. The priority task of the present study
is defined in the plane of identifying the working conditions for persons with disabilities (PWD)
studying in universities in natural and technical directions, with laboratory equipment due to
the exceptional importance of laboratory workshops in the system of professional training of
future specialists. The study is aimed at substantiating the targeted use of digital technologies
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in the educational process, in particular, in the organization of work of persons with disabili-
ties in the context of their performance of laboratory workshops. Methodology. By the method
of quantitative and statistical analysis the relevance of the search for system solutions that define
an accessible educational environment for persons with disabilities in the framework of professional
training of future specialists of natural and technical profiles is outlined. The theoretical model
of organizing the accessibility of the educational process in the framework of laboratory practicals
for persons with disabilities in the digital environment is proposed. Results. The theoretical
model of inclusive education in higher education in Russian Federation and People's Republic
of China for the organization of analog implementation of laboratory workshops by persons
with disabilities in a digital educational environment has been developed. The necessity of
integration of digital tools into the educational process, requiring systematic training of per-
sons with disabilities in natural-technical directions, which include in the content of their cur-
ricula the realization of laboratory workshops. The key importance in the selection and further
implementation of digital technologies in the educational process in the plane of creating con-
ditions for working with laboratory equipment is determined around the individual needs of
students with disabilities. Conclusion. The relevance and applied significance of the theoretical
model of the variant digital environment are substantiated, as well as a list of recommendations
for the use of such a model in terms of its target orientation on the accessibility of the educa-
tional process for students with health peculiarities and studying in natural-technical profiles.

Keywords: informatization of education, inclusive education, accessibility of educa-
tion, higher education, system of professional training
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INocranoBka npodaembl. MHk03uBHOE 00pa3oBanus Oasupyercs Ha (QyH-
JAMEHTAJIBHBIX BOIPOCAX, XapaKTEPU3YIOIIUX B IIUPOKOM ITOHUMAaHHUU PEATH3aLUI0
IpaB KaXJ0ro yesnoBeka Ha oOpasoBanue. B Poccwuiickoii ®enepanuu rapantus
TaKuX IMpaB periameHTupoBana m. 1 cr. 5 dexepanbHOTO 3aK0HA OT 29 nexadps
2012 r. Ne 273-®3 «O6 ob6pazoBanun B Poccuiickoit ®enepauun»'. B 5ToM oT-
HOILIEHUM MpoOJeMaTUKa HMHKIIO3UBHOIO OOpa30BaHUs BBICTPAMBAETCS BOKPYT
pELIeHNs CUCTEMHBIX 3a/1a4, HENOCPEACTBEHHO CBA3aHHBIX C BCECTOPOHHEN Opra-
HU3aIMed TOCTyIMHOCTH 00pa30oBaTEIbHOIO Ipolecca, KOTopas B CBOK OYepelb

! denepanbublii 3ak0H Ne 273-D3 ot 29 gekabps 2012 r. «O6 obpazoanuu B Poccuiickoit
Oeneparun». URL: https://www.consultant.ru/document/cons_doc LAW 140174/ (nata obparie-
Hust: 04.12.2023).
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OTIpeIeNISIeTCS PUHIMITIAMU PABEHCTBA M CO3/]aBACMBIMH YCIIOBHSIMH JUTsSI 0OecIie-
YeHHs1 0cOOBIX 00pa30BaTeNbHBIX MOTPeOHOCTEN. bombimii HHTEpeC ¢ TOUKU 3pEeHUs
peanu3aniy IeHHOCTHOW MOJIMTHKY MHKIIIO3UBHOTO 00pa30BaHusl, HAPaBIEHHON
HETOCPEICTBEHHO B CTOPOHY (POPMHUpPOBAHHUS AOCTYITHOM 0Opa30BaTeIbHOM Cpelbl,
y 3apyOexHBIX CHEIUAINCTOB BBI3BIBAET CHUCTEMa BbIcIIero odpasoBanus [1-3].
Bricmrast mkosna B mepByro o4epeb pacCMaTpUBAaeTCs STaloM MpodeccruoHanbHOM
MOJITOTOBKH YEJIOBEKA, HA KOTOPOM CTYAEHTa HEOOXOIMMO IOJIHOCTHIO BOBJIEYB
B Mpoliecc 00y4eHusi, 4YTO, HECOMHEHHO, C MO3UIIUK OpTaHU3aI[MH PAaBHOMIPABHO-
IO M OTKPBITOTO 00pa3zoBaTeIbHOTO Tporiecca st Jinil ¢ OB3 TpedyeT moBbIeH-
HOTO BHUMAaHHs CO CTOPOHBI KaK aJMUHHCTPATHBHOTO, TaK U MpoheccopcKo-
MIPENO0IaBaTEeIbCKOTO COCTaBa By30B [4].

Nzyuenwne ombiTa OTIENBHBIX CTPaH MO OpraHU3allMy MHKIIO3UBHOTO 00pa3o-
BaHUS M MPOBEICHUE CPABHUTEIILHOTO aHAIN3a CYIIECTBYIOIIMX MPAKTUK, HAIPaB-
JICHHBIX HA pa3BUTHE CHCTEM MpPO(EeCCHOHAIBHONW MOATOTOBKU B cepe MHKIIO-
3MBHOTO 00Pa30BaHUs B BBICIIEH LIKOJIE, HEOOXOIUMO JUIS TIOBBIIICHHS KauecTBa
00pa30BaHMs U YCHEIIHOW MOJEpHHU3AIMH IelarornYeckoro mnpoiecca B 00paso-
BaTeJIbHBIX OpPraHU3alMAX BeIclIero oopasoBanus. Beibop B nons3y Poccuiickoit
Oenepanuu 1 Kuraiickoit Hapoanoit PecriyOnuku o0ycioBieH Haubosee M-
TENbHBIMU B CPaBHEHHM C JIPYTMMH CTpaHaAMHU OTHOILEHUSMU MEXAY rocynaap-
cTBamH [5], mo3unueii BceoObeMITIONIEro napTHepeTBa 6], a Takke yCTOWYMBBIMU
MOJINTUYECKUMHU, KYJIbTYPHBIMU U COLUATBHO-DKOHOMUYECKUMHU CBSI3SIMHU.

Crnenyer OTMETUTH, YTO Pa3BUTHE MHKIIO3MBHOIO OOpa30BaHUS B BbICIIEH
IIKOJIE UTPAET CYIIECTBEHHYIO POJIb OTHOCUTEIHHO 3aJaHHOU BEIOOPKU CTpaH.

Bo-niepBbIX, BbICIIas MIKOJA JBYX IOCYJApCTB JIOJITO€ BPEMs pa3BHBalach
B pyciie o0mMX KOHIEIHHA U MOAX010B [7], BIOCIEICTBUN MOYTH OJHOBPEMEHHO
TpaHC(POPMHUPOBAHHBIX PE3YTHTATOM 3aMMCTBOBAHUSI 3aMaHBIX HIEH [8; 9], BKIIO-
Yasi U110 OTKPBITOCTH U MHKITIO3UBHOCTH 00pa30BaHMUS.

Bo-BTOpBIX, HalMOHATBHBIE CHCTEMBbI 00pa30BaHUS OOEHX CTpaH OTIMYa-
IOTCSl MHOKECTBOM OPHTHHAJIBHBIX TIOJXOJIOB U 00pa30BaTEIbHBIX MOJENEH MpH-
MEHHTEJIBHO KO BCeM ypoBHAM oOpazoBanusi [10; 11], uro oOycnoBiauBaeT 60BN
MHTEpEC K KOMIIAPaTUBUCTUKE CUCTEM NPO(ECCUOHATBLHON MOATOTOBKU KaJIpOB.

B-TpeTbux, cpaBHUTENbHBIN aHAIN3 B IJIOCKOCTU MPAKTUYECKOTO U IMOJH-
TUYECKOTO aCIeKTOB, OMpPENeSIONINX AMHAMHUKY Pa3BUTHUS CUCTEM Mpodeccuo-
HaJIbHOW TMOATOTOBKH B c(hepe WMHKIIO3MBHOIO OOpa30BaHMs B BBICIICH IIKOJE
Poccuiickoit ®enepauuu u Kuraiickoii Hapoanoit PecryOnuku, Heooxonum [uist
BBIPA0OTKH COTJIACOBAHHBIX MO3UIIMH, HAMIPABICHHBIX, C OJHOW CTOPOHBI, HA Op-
TaHHU3AIUI0 JOCTYITHOTO 00Pa30BaHMUsl, a C IPYToi — HA YIIyYIlIEHUE eT0 KauecTBa.

B wuccnenoBanun paccMOTpeHHE CHUCTEM NPO(ECCHOHATBHON MOArOTOBKU
CTY/IEHTOB BBICILIEH IIKOJIBI JBYX CTpaH JIOKAJIM30BAHO €CTECTBEHHO-TEXHUYECKUM
npoduieM, a IMEHHO €ro NpUKIaJHON cocTaistomel. Pabora ¢ maTepuanbHO-
TEXHUYECKOH 0a30il, IKCIEpUMEHTAIbHBIMU YCTAaHOBKaMU SIBJISIETCSI OTPACIEBOM
HaIPaBJIEHHOCTbIO 00pa30BaTEIbHBIX MPOTrPAMM BBICIIETO TEXHUUYECKOTO U ecTe-
CTBEHHO-HAyYHOT0 00pa30oBaHus, COAEpkKaHUE KOTOPOro peraameHTHpoBaHo PDe-
JepajJbHBIMU FOCYAapCTBEHHBIMU 00pa30BaTEeIbHBIMU CTAaHJAPTAMU BBICIIETO 00-
pazoBanus (OPI'OC BO) [12]. iMeHHO BBHITIOJIHEHHE Y4YEOHBIX 3a/Ja4 B PaMKax
00pa30BaTeNbHOr0 Mpoliecca C UCIOJIb30BaHUEM J1a0OpaTOPHOTO 000PYAOBAHUS
BBI3BIBACT OCOOBIE CIOKHOCTU Ui Ul ¢ OB3 1Mo OTHOLIEHUIO K HANPaBICHUIM
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MOJITOTOBKY TYMaHUTAPHBIX MPOPWICH BBUIY CHEIHAIN3HPOBAHHONW OPUCHTHPO-
BaHHOCTH Tporiecca 0O0y4YeHUsI, BKIFOYAIONIETO B ce0s OOJBIION 00beM MEXaHH-
YeCKOW paboThl ¢ YCTAHOBKAMH, UYTO B TIEPBYIO OUepeh BIUSIET Ha JOCTYIHOCTh
MOJIy4aeMbIX 3HAHWM W, KaK CIEJCTBUE, OTPUIIATEIHLHO CKa3bIBA€TCS HAa yPOBHE
npohecCHOHATBLHOM MOATOTOBKH.

B Hacrosmmem uccnenoBanuy UQPOBbIE TEXHOJIOTUHM PACCMATPUBAIOTCS C TO-
3UIMN CO3/IaHMs JOTIOTHUTENBHBIX YCIIOBUH, CIIOCOOCTBYIONMX (hopMUpOBaHKIO OoJIee
ruoKoit oOpazoBarenbHOM cpenbl as aul ¢ OB3, yunThiBaromed nx 0COOEHHOCTH
3JI0pOBbSI M TOJIOKUTEIBHO BIUAIONIEH Ha JOCTYIHOCTh CUCTEMBI MpodeccHo-
HaJIbHOW MOAroTOBKH. VX MCHonb30BaHUEe B 00pa30BaTENIbHOM IPOLIECCE Xapak-
TEepU3yeTCcsi TPeOOBAaHUSIMH COBPEMEHHOT'O WHIYCTPUAIBLHOTO OO0IIecTBa, pedop-
MHPOBaHHEM TPAJAULIMOHHON KIIACCHYECKOU cHUcTeMbl oOpaszoBanus [13], ogHako
OCHOBHOI aKIIEHT B MCCIICJJOBAHUM CTABUTCS HA BBISBICHHUU IICJIEBBIX MPUKIIAMI-
HBIX CBOMCTB U XapaKTEPUCTHUK TEXHOJOTUH, ONpeesieMbIX B Mpoliecce paboThl
aut; ¢ OB3 B paMkax BBITOJTHEHHSI TaOOPATOPHBIX MPAKTUKYMOB.

BrleckazanHOe CBUICTENBCTBYET O HETPUBHUAIBLHOCTH M aKTyallbHOCTH
0003HaYEHHOH MPOOJIEMBI U COTTPOBOKAAETCS CIIEIYIOIIMMH IPOTUBOPEUUSIMU:

1) Hay4HO-TIeTarOTHYECKUM TIPOTHBOPEUHEM MEKAY HEOOXOIMMOCTBIO U3yUe-
HUS1 MTHHOBAIIMOHHBIX MPOLIECCOB B BhICIIEH 1mikoiie Poccutickoit @eneparmu u Kuraii-
ckoii Hapomnoii PecrryOmuku u chopMHPOBABIIIMMUCS TTOAXOAaMHU K TaKHM IIPOIIeC-
caM, 3a4acTyl0 HE YYUTHIBAIOUIMM B JIOCTaTOYHOW Mepe HCTOPUKO-TIEAarornuecKre
¢bakTopsl, 3HaYMMbIe s 3((HEKTUBHONW MOJAEPHHU3AIMN MHKIIO3UBHOTO 00pa3o-
BaHUA B CHCTEME BbICIIEr0 00pa30BaHUS C II€JIbI0 COBEPILIEHCTBOBaHUS mpodec-
CHUOHAJILHOM MOATOTOBKH CIIEIUATNCTOB €CTECTBEHHO-TEXHUUECKHUX PO uIIeii;

2) HayYHO-METOJMYECKUM TPOTUBOPEUHEM MEXIy TPEOOBAHUSMU IO TMOBHI-
IICHUIO Ka4eCTBa MOJTOTOBKH CIHEIUAIMCTOB €CTECTBEHHO-TEXHUUYECKUX Mpoduiieit
B Poccuiickoit ®enepaunu u Kutaiickoit Hapoanoit Pecriybnuke B miiockocTu
BHeApeHHs U(POBBIX 00pa30BATENbHBIX TEXHOJOTHH M MpeodsiaaHueM Tpaau-
LIMOHHBIX MMOIXO0JI0B MPHU peau3alnu 00pa30BaTeIbHBIX IPOrPaMM.

Metonosorusi. MeTo010THUECKYIO CTPYKTYPY HUCCIIEIOBAaHUS COCTABISIOT
WHCTPYMEHTHI CTATUCTHYECKOTO U KOJIMYECTBEHHOTO aHAlu3a JaHHBIX, MTO3BOJIS-
IOIHAE BBIABUTH M CTPATU(PHUITUPOBATH (PAKTOPHI, XapaKTEPHU3YIOIIHUE OOIIYIO CTe-
neHb 3()PEeKTUBHOCTH OpraHu3anuu odOpa3oBareiabHOro mpoiecca B Poccuiickoit
®eneparnun u Kuraiickoit Hapoaroit PecniyOnuke nmst i ¢ OB3.

Pe3ynbTatoM MeTo010rHYeCKON CTPYKTYpBI UCCIIEIOBAHUS ONpeie/ieHa paspa-
00TKa TEOPETUIECKO MOJENTN MHKIIO3UBHOTO 00pa3oBaHus B BhIcieil mkomne Poc-
cuiickoii @eneparu u Kuraiickoit Haponnoii Pecrybmuku, muddepenimpyemoit
OTHOCHUTEJIbHO CHCTEMHOM OpraHM3alliy aHaJOroBOM peain3anuu JabopaTOPHBIX
npaktukymoB Jumamu ¢ OB3 B mmdpoBoit o6pazoBarenbHOil cpene.

Pe3yabTaThl U 06cyskaeHue. CUCTEMBI BBICHIETO MPOQPECCHOHAILHOTO 00pa-
3oBanus Poccuiickoit ®deneparun 1 Kutaiickoit Hapomnoit Pecry0ivku B TU1OCKO-
CTU MHKJIIO3UBHOTO 00pa30BaHUSI MOXKHO OXapaKTepPH30BaTh KBA3UCTAOMIBHOCTHIO,
HEJOCTATKOM KaK MaTepUalIbHO-TEXHUYECKUX, TaK M KaJpoBbIX pecypcos [14; 15],
HEJIOCTAaTOYHOM KBaM(pUKAIMEH pernoiaBaTesibckoro coctana [15; 16], cinoxHo-
CTBIO U MMPOTUBOPEUUBOCTHIO OCHOBHBIX MPOIIECCOB, & TAKKE MOBBIIICHHOMN CIOXK-
HOCTBIO YIIPABJICHUS.
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B Tteuenue gecsatu net (2011-2020 rr.)> HaGmogaeTCA BOCXOAAIIHNI TPEH
M0 KOJIMYECTBY CTYACHTOB ¢ MHBaIUWAHOCTHI0O 1 OB3, mocTymammux B BBICHINE
yueOHble 3aBeneHust Poccuiickoit @enepaunu u Kuraiickoit Haponnoit Pecry6iu-
ku (puc. 1). Takas quHamuka GopMann3yer KOJTMYECTBEHHYIO CTENeHb Mpo0IeMaTh-
KU WHKJTIO3UBHOTO 00pa30BaHUs B CHCTEMaX BBICIIETO MPOPECCHOHATBHOTO 00pa-
30BaHUs ABYX CTPaH, UTO OMpPEENsieT aKTyaIbHOCTh HACTOSIIETO UCCIIeI0OBAaHUS.
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Poccusi: obee YHCIIO NPHHATHIX CTY/IEHTOB B By3bl / Russia: total number of students admitted to universities
e KyTaii: 00IIIEE YHCIIO IPUHATBIX CTYAEHTOB B By3bI 10 'aokao / China: total number of students admitted to universities by Gaokao

Kuraii: obmee IHCII0 IPHHATHIX CTYEHTOB B By3HI B paMKax oT/enbHOro nprema / China: total number of students admitted to
universities under separate admission process

Puc. 1. JuHamuka YncneHHocTn ctyaeHTos ¢ OB3 1 MHBanNMOHOCTbLIO, YENoBEK
Figure 1. Dynamics of the number of students with disabilities, people

Ucro4Huk: coctaBneHo .. NobpoMnposbiM, XXyHB3I Y.
Source: compiled by Daniil D. Dobromirov, Rongwei Wu.

C uenbio TOMONHEHUS! CTaTUCTUYECKOM aHAIMTUKM (puc. 1) U paccMOTpeHus
poOJIeMAaTHKNA HHKITIO3UBHOTO 00pa30BaHMUs B TUIOCKOCTH KaYECTBEHHOW OLIEHKU
MPOBEZIEH BBIOOPOUHBIH onpoc mpodeccopcko-npenoaasarensckoro cocrasa (I1I1C)
BY30B JIByX CTpPaH OTHOCHTEJIBHO WX FOTOBHOCTH K pabOTe CO CTyACHTaMH, UMe-
oMy uHBanuAHOCcTh 1 OB3. BeiGopKy cocTaBuim:

— P®: Poccuiickuii yHuBepcurer ApyxObl HaponoB umenu Ilatpuca Jly-
MymObl, PHUMY um. H.W. Iluporosa, ®unancoBblii yHUBepcuTeT npu IIpaBu-
tenbcTBe Poccniickoit denepanyn, MOCKOBCKHIM apXUTEKTYPHBIA HHCTUTYT;

— KHP: Beijing Union University, Changchun University, Wuhan University of
Science and Technology, SiChuan University, Southeast University.

PesynbraThl ompoca npuBeieHb! B Ta0IHULE.

[To pe3ynpTaram omnpoca MOXHO 3aMETHTb, YTO OOJIBIIMHCTBO OTPOIICHHBIX
[I1C nonoXXuTeNbHO OLIEHUBAIOT CBOIO TOTOBHOCTH K pabote ¢ nuuamu ¢ OB3
U WHBAJUAHOCTBIO. B KOHTEKCTE MpoOIeMaTUKU HACTOAIIETO MCCIIEIOBaHUS He-
00X0/IMMO OLIEHUTh MEXaHU3Mbl LU(POBOM Cpeibl, HalpaBIEeHHbIE HA CO3aHUE
BapUaTHBHBIX YCIIOBHI OopraHusaunuu mnporecca ooyuenus ansa auy ¢ OB3, o0y-

2 Poccus: odunmanbHas craructuka. O6pasoBanue. MenepanbHas ciryx0a rocyIapCTBeH-
Hot cratuctuku. URL: https://rosstat.gov.ru/statistics/education (mara oopamenus: 04.12.2023);
China: Data from the China Disabled Persons'. Federation China Disabled Persons' Federation.
URL: https://www.cdpf.org.cn/zwgk/zccx/index.htm (accessed: 04.12.2023).
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YAIIUXCA M0 00pa3oBaTENbHBIM MPOTPAMMaM BBICIIETO MPOPECCHOHATHLHOTO
00pa30BaHMs TEXHUYECKUX M €CTECTBEHHO-HAYYHbIX HAlPaBJIEHUH MOATOTOBKH.

PesynbTaThl onpoca npogeccopcko-npenoaasaTesibcKoro coctasa

Bcero onpolieHo, yen. | Poccuiickaa ®epepaums, yen. | Kutaiickag HapogHasa Pecny6nuka, yen.
928 608 320
HaumeHoBaHue kpuTepus u pe3ynbTaTtbl Ornpoca

Kputepwuia 1: INMIMNC By30B rotoBbI K paboTe ¢ nmuamMmm, UMeLWmMMn niBanuaHocte n OB3, %
100,00 % onpoLUEeHHbIX | ~70,00 % «oTOBbI» ~65,00 % «OTOBbI»

Ucro4Huk: coctaBneHo .. NobpoMnpoBbiM, XKyHBII Y.

Results of a survey of higher education academic staff

Total interviewed, persons | Russian Federation, persons | People’s Republic of China, persons
928 608 320
Name of criterion and survey results
Criterion 1: Faculty members of universities are ready to work with persons with disabilities, %
100.00% of respondents | ~70.00% “Ready” ~65.00% “Ready”

Source: compiled by Daniil D. Dobromirov, Rongwei Wu.

Hcnonp3oBanne 1u(POBBIX TEXHOJOTHH B MHKIIO3MBHOM OOpa30BaHUU KOP-
PEKTHO paccMaTpuBaTh C MO3ULIMU (HOPMHUPOBAHMS OMOIHUTEIBHBIX MEp, CIO-
COOCTBYIOIIMX OpraHW3aIMU JOCTYITHOCTH 00pa30BaTEIBHOTO MpoIecca sl JIUI]
¢ OB3, ogHako Takue TEXHOJOTHMH HE SBISAIOTCS YHHUBEPCAIbHBIM MEXaHH3MOM,
OXBAaTHIBAIOIIMM BCIO COBOKYITHOCTh (DU3MUCCKUX, MCUXMYCCKUX U CEHCOPHBIX Ha-
pywenuii rpymn i ¢ OB3. [pennoxxennas nanee TeopeTuueckas Mojenb (puc. 2)
SIBJIICTCS] aHAJIOTOBBIM HHCTPYMEHTOM PalOThI € JJa00paTOpHBIM 000PYIOBAaHUEM IS
ctynentoB ¢ OB3 pa3au4HbIX HO30JIOTHIA: TIIyXHe U CJIa0OCIbIIIAIINe, CICIbIe U
cnaboBHISIINE, JTUIA C HAPYIIEHUSIMU ONOpHO-ABUraTenbHoro ammapara (HOLA).

e A
Cremnsle u T'myxue u JIvma ¢ HapyIIEHUsIMU OTIOPHO-
crnaboBuaAIIHe CJ'IaﬁOCJ'II:IH.IaIlII/IC JIBHTaTEIBHOTO allapaTa
\
HHTepakTHBHBIE y4eGHO- L{udposoe yuebioe TexHOTOMH
METOAUYECKHE TporpaMMHoe obecredenne .
JIOTIIOJTHEHHOH PEATBHOCTH
MaTepHaIbl J/

BugeoxocTuHra ] f

~N

1
Onexmpounvie 1
obpazosamenvhble cpedcmsa :

{ 1
I UnpopmayuonHo-koMmMyHUKayuoHtvle 1
1 1
1 1

ACHHXPOHHBIE mextnonozuu (UKT)
11a60paTOpPHBIE IPAKTUKY MBI N P

R

g
_______________ |
-

cy6mumpbt

*

IudpoBBIe TEXHOJIOIMH M PECYPCHI LISl CO3AAHMS BAPHATHBHOCTH J1a00PATOPHBIX IPAKTHKYMOB

Puc. 2. TeopeTuyeckasn moaesnb undpoBmaaumm nabopaTopHOro npakTukyma
ANS CTYOEHTOB C OrpPaHNYEHHbIMW BO3SMOXHOCTAMM 340P0BbS Pa3inNyHbIX HO30/10r1i

Ucro4Huk: coctaBneHo .. JobpoMnposbiM, XXKyHB3I Y.
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Figure 2. Theoretical model of digitalization of laboratory practical
for students with disabilities of different nosologies

Source: compiled by Daniil D. Dobromirov, Rongwei Wu.

Teoperuueckass Moaenb U(POBU3ALMK TaOOPATOPHOTO MPAKTUKyMa JUIs JIULL
¢ OB3 (puc. 2) hopmupyeT BapuaTUBHYIO KOMIIOHEHTY KIIACCHYECKON MOJIENH TPo-
BEJICHUS J1a00PaTOPHBIX MPAKTHUKYMOB B LI(poBoii cpene. I'paHuIb! MOIETMPOBaHUS
3aJ]aHbl BHYTPEHHEH CTPYKTYpOI 00pa30BaTeIbHON OpraHM3allii BBICIIEr0 00pa3oBa-
HUA. YCTOWYMBOE (PYHKIIMOHUPOBAHUE TAKOM MOJIENN ONPENeNseTcs] CTpaTerHyecKiM
MO3UIMOHMPOBAHUEM BY3a B IUIOCKOCTU WHKIIIO3UBHOTO OOPa30BaHMsI, COBOKYITHO-
CTBIO HCIIOJIb3YEMBIX B MOJIEIH IM(POBBIX TEXHOJIOTHH, MaTepHAIbHO-TEXHUYECKHM
00ecTieueHNEM JICSITENTHHOCTH 3JIEMEHTOB CHCTEMBI, COCTABOM M CTPYKTYpOH Mexa-
HHU3MOB a/IMUHUCTPHPOBAHMS U PETYJIMPOBAHUS, @ TAKKE CTENEHbIO KOMIIETEHTHOCTH
Y BOBJICYCHHOCTH IPO(ECCOPCKO-TPETIONABATETBCKOTO COCTABA.

C yueToM MHOro(yHKIIMOHAJIBHOI'O XapakTepa pa3pab0oTaHHOW TeopeThuye-
CKOM Mozenu c(OpMYJIMPOBAHBI CIEAYIOIINE PEKOMEHIAIMHA HA YPOBHE 00pa3o-
BaTEJbHBIX OpraHU3aLUi BBICIIET0 00pa30BaHMSL:

1) KOHCONIMIUPOBAHO OPraHU30BATH KOHTPOJIUPYEMBIN MOATAHBIN MTPOLIECC
MIPOABMKEHHSI HHKIIFO3UBHOTO 00pa30BaHuUs BHYTpPHU BY3a;

2) B paMKax pealu3aliy KypcoB JOTOIHUTEIFHOTO MPOeCCHOHATIBHOTO 00pa-
30BaHUsI CUCTEMHO COBEPIIEHCTBOBAThH NMPO(EeCcCHOHANBHYIO MMOATOTOBKY Hpodec-
COPCKO-TIPENo/1aBaTeIbCKOr0 COCTaBa By3a MO0 METOAMYECKOI paboTe co CTyAeH-
tamu ¢ OB3 B MJIOCKOCTH HMPOBEAEHUS aHAJIOTOBBIX LM(POBBIX J1a0OPaTOPHBIX
MIPaKTUKYMOB;

3) co3maTh cUCTEMY BHYTPEHHETO0 MOHMTOpPUHTA 3(h(HEeKTUBHOCTH 00yUeHUs
1 BOBJIEYEHHOCTH cTyAeHTOB ¢ OB3 B 00pa3oBarenbHbIl Ipolecc ¢ IPUMEHEHH-
€M aJIalTUBHOM 1U(pOBOIi Cpenbl.

3akarouenue. MHKI03MBHOE 00pa3oBaHME SBISETCS OAHMM U3 CTpaTeru-
YeCKH 3HaYMMBbIX HalpaBJIeHUH pa3BUTHUS COBPEMEHHOro oOpa3oBaHus. OcoOeHHO
BAYKHYIO POJIb B €r0 pPeallu3allii UrpatoT 00pa3oBaTelbHbIE OpraHU3aI[iH BhICIIE-
ro o0pa3oBaHus, (popMUPYIOIIME YCIOBUS Ul MOJHOLEHHON COLMAIbHOW MHTE-
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rpanuy MHOTouucieHHbIX Jull ¢ OB3 pa3nuyHbIX HO30JIOTHM, WX JTUYHOCTHOTO
1 Ipo(heCCUOHATTFHOTO CaMOOTIPEACTICHUSI.

B paccmorpenun cuctem BbIciiero npodeccuonanbHo oOpasoBanusi Poccuii-
ckoii @enepanun u Kutaiickoit Hapoanoit PecniyOnuku Bce Oomblliee BHUMaHUE
yJAETSETCS BOIPOCAM, OIPEACIISIONIUM 0COOBIe 00pa3oBaTeIbHBIE MOTPEOHOCTH
aut; ¢ OB3, yto npenonpenenseT AMHAMHUKY IU(PPOBOI MOIEPHHU3AIUHN TPaIUIH-
OHHOM CHCTEMBI TPOPECCHOHATIEHON TTOATOTOBKHU.

[IpennoxkeHHas B paMKaxX HCCIIEIOBAaHUSI TEOPETUUECKAs MOJEb HalpaBlieHa
Ha CHHTE3MPOBAaHUE 00pa30BaTEIHHBIX METOJIOB KIACCHUECKON CHCTEMBI 00pa3o-
BaHUS U BApUATUBHBIX IU(POBBIX YCIOBUI B paMKaX MPOBEACHUS Ta00PaTOPHBIX
MIPAKTUKYMOB C II€JIbIO CO3/JaHUsl AaHAJIOIOBOM JTOCTYIHOM 00pa30BaTeIbHOM CpeIbl
s an ¢ OB3, o0yuaronuxces mo o0pa3oBaTeIbHBIM MPOrpaMMaM €CTECTBEHHO-
TEXHUYECKHUX HAITPaBJICHUW MOATOTOBKU. [IpHBeneHHbIE B UCCIEIOBAaHUN PEKOMEH-
JAllMU MOTYT OBITH TMOJIE3HBI aJIMUHUCTPATUBHOMY TEPCOHANy 00pa30BaTeIbHBIX
OpTraHHU3aIMi BHICIIETO 00pa30BaHUs BBUAY HX IIEJICBOW peaan3allii KaK B IUIOC-
KOCTH HAIIMOHAJIBHON 00pa30BaTEIbHONM CUCTEMBI, TaK U B TNIOCKOCTH MEXIyHa-
POIHOTO 00Pa30BATEIHLHOTO MPOCTPAHCTBRA.
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