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AnHoramus. [Tocmaroska npodaemst. CoBpeMeHHbIE TpeOOBaHUS K 00yYeHU IO MH(POP-
MaTHKe B HauaJbHO IIKOJIE JEMOHCTPUPYIOT HEOOXOIUMOCTD MCITOJIb30BaHUs MHHOBA-
LIMOHHBIX 00pa30BaTeIbHBIX TEXHOJOTMI. AKTyaJbHON 3agaueil sBjisieTcsl 00OOCHOBaHME
BO3MOXHOCTHA M 1I€JI€CO00pPa3HOCTU MCHOJb30BAaHUSL 2JIEKTPOHHBIX HepapXUyeCcKux
CTPYKTYp B JaHHOM KOHTeKcTe. Lleb ucciaenoBaHmst — aHaIU3 CYLIECTBYIOIIMX TTOAX0I0B
K 00yueH110 MH(GOPMATHUKE, BBISIBIICHUE UX HETOCTATKOB U CPaBHEHME C TEKYILIUM COCTO-
sSIHAEM IpernogaBaHus nHgopMmaTuku B Kazaxcrane. Ha ocHoBe JaHHBIX OoIlpoca, IpoBe-
JEHHOTO CpeAy yYuTeseid, BhISIBJIEHBI OCHOBHBIC TTPOOJIEMbl M HEAOCTATKH CYIIECTBYIO-
IIMX METOAMK 00ydeHust. Memodoaoeus. B vicciienoBaHUM UCIIOJIB30BAJINCh METObI aHA-
JIN3a HAYYHBIX IMyOJIMKALWI, aHKETUPOBAHUS U aHAJIU3a JaHHBIX. Pesyabmamut. B cTaThe
MIPUBOMATCS Pe3yJIbTaThl OIIpoca YYMTEJIeil, HAallpaBJIeHHOTIO Ha BBISIBICHHE OCHOBHBIX
npo0JieM B CYLIECTBYIOIIMX MeToauKax oOyueHust. Mcxoms n3 moayd4eHHbIX JaHHBIX, J0-
Ka3bIBaeTcsl 11eJ1eco000pa3HOCTb BHEIPEHUS SJIEKTPOHHBIX HePapXUUYECKUX CTPYKTYP B 00-
pasoBateibHbIi Tipouiecc. I[IpuBeneHbl apryMeHThl B MOJb3y 3(P(PEeKTUBHOCTH JaHHOTO
Moaxo/Aa, a TaKXKe BbIABUHYTHI MPEII0XKEHUS 110 €0 MHTErpalliy B IIIKOJbHYIO MpOrpam-
My. 3akarouenue. PaccMaTpuBaloTCsl MEPCIEKTUBBI JaIbHEUIIIMX UCCIeI0BAaHUI 1 pa3pa-
OOTKM HOBBIX 00pa30BaTeIbHBIX ITPOrPaMM, OCHOBBIBASICh Ha MOTEHLIMAE 3JEKTPOHHBIX
HepapxXuIecKux CTPYKTYp IJIsi ONTUMU3ALKUK 00pa30BaTebHOTO Tpoliecca 1o nHdopma-
THUKE B HAUaJIbHOM IIKOJIE.

Karouessle cioBa: sydyeOHasi mporpaMMma, 00pa3oBaTe/IbHbIe TEXHOJIOTUN, MHTETpaLis
TEXHOJIOTUIA B 00pa3oBaHMe, OTIPOC YIUTEJIei, aHaJIN3 JaHHBIX B 00pa30BaHUU
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3asBiieHHe 0 KOH(JIMKTEe MHTEPEeCOB. ABTOPHI 3asIBJISIIOT 00 OTCYTCTBUU KOH(IMKTA
WHTEPECOB.
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Abstract. Problem statement. Modern requirements for teaching computer science in
primary schools demonstrate the necessity of using innovative educational technologies. An
urgent task is to justify the feasibility and appropriateness of using electronic hierarchical
structures in this context. The primary aim of this study is to analyze existing approaches to
teaching computer science, identify their shortcomings, and compare them with the current
state of computer science education in Kazakhstan. Based on the data from a survey
conducted among teachers, the main problems and deficiencies of current teaching methods
are revealed. Methodology. The study employed methods of scientific publication analysis,
surveys, and data analysis. Results. The article presents the results of a teacher survey that
identifies the main problems in existing teaching methods. Based on the obtained data, the
appropriateness of integrating electronic hierarchical structures into the educational process
is justified. Arguments in favor of the effectiveness of this approach are provided, along with
proposals for its integration into the school curriculum. Conclusion. The article discusses the
prospects for further research and the development of new educational programs based on
the potential of electronic hierarchical structures to optimize the educational process in
computer science in primary school.
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ITocranoBka mpooyembl. B coBpeMeHHOM 00pa3oBaTeIbHOM KOHTEKCTE,
0COOEHHO B paMKax o0ydyeHusI ”H(OpMaTUKe Ha HAYaJIbHOM YPOBHE, HA0I10-
AaeTcsi HEOOXOAMMOCTh aflanTallui YYeOHBIX MaTePUAIOB K ObICTPO MEHSIIO-
LIMMCS TEXHOJIOTUYECKUM U COLIMAJIbHBIM YCI0BUSAM. DDOEKTUBHOCTD YCBOE-
HUS MHGOPMALIMOHHBIX TEXHOJIOTMM Cpeayd YYEHMKOB HauyaJlbHbIX KJIACCOB
SIBJISIETCS KPUTUYECKUM (PAKTOPOM, KOTOPBI MOXET CYILIECTBEHHO MOBJIUSITh
Ha UX JajbHelilee oopa3oBaHue U MPodeCCUOHaIbHYI0 Kapbepy. BaxxHOCTb
WHTEerpaluy MnepeaoBbIX TEXHOJIOTHUI B 00pa3oBaTeIbHBIN MPOLIECC CTAHOBUT-
Csl OUeBUIHOM, OJJHAKO CYILECTBYIOLINE METOAbI YaCTO HE MOTYT IOJHOLEHHO
3a/leficTBOBaTh IOTEHLMal IIKOJbHUKOB H3-3a OTCYTCTBUSI TMOKOCTU U
aarTUBHOCTU yUeOHbIX MaTepHUasoB.

Ileam nccnenoBanus 3aKJII0YAIOTCS B aHAIM3€ MTOTEHIIMaAa U 000CHOBAaHUM
BaXXHOCTU MHTErpalliu 3JEKTPOHHBIX MUEPAPXUUECKUX CTPYKTYP B y4eOHBIN
npouecc. CraThsl HallpaBjieHa Ha BBISIBIICHUE MPEUMYILECTB TaKOIrO MOIX01a
IUISL YIIydIlleHUs KayecTBa oOpa3oBaHUsI 1O MHMOpPMATUKE, a TAKXKe Ha pac-
CMOTpPEHUE TPAKTUYECKUX ACIIEKTOB €ro BHEAPEHMSI C YYETOM BO3PACTHBIX
0COOEHHOCTEe! YYeHMKOB HayaJbHbIX KJIACCOB U TEKYIIMX TEHASHILIMI B 001a-
CTU MPUMEHEHUSI HM(PPOBBIX TEXHOJIOTUIA B 00pa30BaHUM.

MeTtonoaorus. B paMkax craTbu NpoBeIeH aHAINU3 CYLIECTBYIOIINX MOIXO0-
0B K 00y4YeH110 nH(POpMaTUKE YYEHUKOB HayaJlbHOH 11KoJIbl. B xone uccie-
AOBaHUS MPOBOAUICS OMPOC CPeAU YUUTESIeil, YTOObI BBISIBUTH MMPOOJEMHbIC
ACMEKThI TEKYILIUX METOAUK U OTNIPEACINTD, KaK 2JIEKTPOHHbBIE UepapXUUeCKIe
CTPYKTYPbI CIIOCOOCTBYIOT PEIIEHUIO 3TUX MpobJeM. Pe3ybTraThl 1TaHHOTO KC-
cJieI0OBaHUS MOTYT CTaTh OCHOBOM 1151 pa3pa00TKK HOBBIX METOJIMK OOYUYEHUSI,
KOTOpbIe MocayxaT 0osee 3¢(HEeKTUBHOMY U LIETOCTHOMY OCBOEHUIO MHMOP-
MaTUKU B HA4aJIbHOM IIIKOJIE.

Teopemuueckue ocnogul. ViccienoBanue B 00J1acT 00pa3oBaTeIbHbIX TEXHO-
JIOTUI HEMpPepbIBHO MOMYEPKMBAECT BAXKHOCTH aIAalITUBHBIX YUEOHBIX CUCTEM,
CIIOCOOHBIX pearnpoBaTh Ha UHAMBUIYaAJIbHbIE MOTPEOHOCTU YYeHUKOB. OTHUM
U3 KJIIOYEBBIX aCMEKTOB TAKUX CUCTEM SIBJISIETCSI MCMOJIb30BaHME DJIEKTPOHHBIX
HepapXMueCKuX CTPYKTYp, KOTOpble 00eCIieurBalOT HeJIMHEeHOe MpeacTaBie-
HUe MH(GOPMALIMU, O3BOJISIS YUAIlIMMCS MCCIEN0BaTh y4eOHbII MaTepra B CO-
OTBETCTBUM CO CBOMMU MHTEpecamMu 1 TEMIIOM 00ydyeHus. B paMkax aApyrux my-
OnuKauuii yxe ObLIM IMPOAEMOHCTPUPOBAHBI 3HAYMTEIbHbIC AOCTWXKEHMS B
00J1aCTU MCITOJIb30BaHMSI JIEKTPOHHBIX MEPAPXUUYECKUX CTPYKTYP, JAHHBIX JIJIsI
KOMIBIOTEPU3UPOBAHHOTO 00yYeHUs. bbulo MogyepKHYyTO, YTO CTPYKTYpUPO-
BaHHas1 UH(OpPMaLIMsI 3HAYUTEIbHO YCKOPSIET Ipoliecc 00yuyeHus 3a cUeT Oosiee
3 (HEeKTUBHONM KaTeropms3allMy M cucTteMaTu3aluu 3HaHuii [1]. B pesyibsrate
YYEHUKHU MOTYT He TOJIbKO ObICTpee ycBarMBaTh HOBbIE 3HAHMSI, HO U OoJjiee TIy-
0OKO IMMOHMMATh CTPYKTYPHBIE CBSI3U MPEAMETHOM 001aCTH.

TakuM 00pa3oM, BHeApeHHE 3JEKTPOHHBIX MEPApXUUYECKUX CTPYKTYp B
o0yyarolle CUCTeMbl CIIOCOOCTBYET CO3AaHUI0 Oojiee TMOKUX M adalTUBHBIX
YYEOHBIX Cpell, KOTOPbIE€ MOTYT OBbITh HACTPOEHBI B COOTBETCTBUM C WHIVBU-
AyaJbHBIMU MOTPEOHOCTSIMU M CKOPOCThIO OOYYEHMST KaXXKI0ro y4eHUKa. DTo
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MO3BOJISIET peain30BaTh MePCOHATN3UPOBAHHBIN MOAXOA B 00pa30BaHUU, Jc-
Jasg mpouecc 0ojiee 3(pGHEKTUBHBIM M MOTUBUPYIOIIUM I ydamuuxcs [1,
c. 102]. Kak otmevaroT A.A. Ky3HenoB u ap. [2], IIKOJbHBIN Kypc MH(pOpMaTH-
KM JOJDKEH pacCMaTpuBaThCs Kak 00111e00pa3oBaTeIbHbINA MTpeaMeT, BKJII0Ya-
IOIIMI 3HAYUTEIbHYIO (DYHIaMEHTAIbHYI0 HAyYHYIO COCTaBJISIIONIYIO, YTO 1O~
3BOJISIET MPEACTAaBUTh MHPOPMATUKY KaK LIETOCTHYIO TUCLIMTUIMHY OOILIEKY/Ib-
TYPHOTIO Xapakrepa.

00630p cywecmeyrouux nodxodos. CoBpeMeHHbIE METObI OOy4YeHUSI UHPOP-
MaTUKe B HaYaJbHbIX IIIKOJIAX YACTO BKJIIOYAIOT MCIIOJIb30BaHKUE BU3YaJIbHbBIX
SI3BIKOB IIPOrpaMMUpPOBaHMs, TaKMX KaK Scratch, a Takxke pa3janyHbIX 00pa3o-
BaTeJbHBIX IJIaTGOPM, Ipeajaraloliux UHTepaKTUBHbIE 3a1auyd U Urpsl |3,
c. 16]. OmHako MHOTHE U3 3TUX ITOAXO00B OTPAaHUUYMBAIOTCS MIPEIOCTaBICHUEM
3apaHee 3aJaHHOM MOCJIeT0BATEIbHOCTH YYEOHBIX MaTEpUATIOB, YTO MOXKET HE
COOTBETCTBOBATb MHAWBUIYAIbHBIM 00pa30BaTe/IbHBIM TPEOOBAHUSIM KaxKI0-
ro y4eHHUKa.

g Hayajla MMeeT CMBIC PacCMOTPETh HECKOJIBKO MPUMEPOB TOro, Kak
KOHILIEMNLMS Pa3BUTUSI BBIYMCIUTEILHOTO MBIILICHUS U HU(PPOBBIX YMEHUI
BOILJIOIIAETCS B 3apyOEXKHBIX 1M Ka3aXCTAHCKUX YYEOHBIX MporpaMmax 1o MH-
(bopMaTuke 111 HaYaJIbHBIX KJIaCCOB.

AHanu3 yuebHoil npoepammol no UHGOpMaAmMuKe 041 MAAOUUX WKOAbHUKOG 8
Kumae. Tlporpamma oOydeHUs] UH(GOPMALMOHHBIM TEXHOJIOTUSIM B Hayaslb-
HBIX 11KoJIaX KuTast HauMHAaeTCsl ¢ TpeThero Kjacca 1 BKIuYaeT 0a30Bbie U J0-
MOJIHUTEJIbHBIe MoayU [4]. Llenu mporpaMMbl 0OXBaThIBalOT OCHOBBI aJITOPUT-
MOB, IMPOrpaMMUPOBaHMS U O€30MaCHOTO UCITOJb30BAHMST TEXHOJIOTUIA.

ITpeumyiiiecTBa mporpaMmbl 111 MIAAIIMX IKOJbHUKOB B KuTae:

1) cTpyKTypupOBaHHOE U TOCJeA0BaTeIbHOE OOy4YeHHMEe: KypC BKJIIOYAET
YETKO CTPYKTYPUPOBAHHbBIC MOIYJIM, HAUMHAsI ¢ 0a30BOro BBEACHMS B MH(OP-
MAallMOHHBIE TEXHOJIOTMM U 3aKaHYMBas 00jiee MPOABUHYTHIMU MOIYJISIMU IO
MMPOrpaMMUPOBAHIUIO U POOOTOTEXHUKE;

2) NpaKTUYECKUI OIIBIT: AETU yUaTCs CO3/1aBaTh U OTJIAXKMBATh IIPOrPAMMABbI,
YTO CITOCOOCTBYET IITyOOKOMY MOHUMAHMIO TEXHOJIOTIUIA U pa3BUTHUIO HABBIKOB
pelieHus MpooJieM;

3) paHHee BBeICHUE B pOOOTOTEXHUKY: JOTTOJTHUTEIbHBINA MOIYIb pOOOTO-
TEXHUKHU TTO3BOJISIET AETSIM ITO3HAKOMUTBLCS C 0a30BBIMM KOHLEIUUSIMU U
MPaKTUYSCKUMM aCIleKTaMM CO3[JaHusI U MporpaMMUpOBaHUsl poOOTOB, UTO
CTUMYJIUPYET UHTEPEC K MHXKEHEPUU U HayKe.

HenocraTku nporpaMmbl 11 MJIaAIIMX IIKOJbHUKOB B KuTae:

1) Hayayio 0Oy4YeHHUsI ¢ TPEThero KJlacca: Mo3aHee BBeleHue B MHMopMa-
LIMOHHBIE TEXHOJIOTMU HUBEIMPYET BO3MOKHOCTb Pa3BMBATh TEXHOJOTMYECKYIO
IrPaMOTHOCTb € 00Jiee paHHETO BO3pacTa, 4YTO MOIJIO Obl CHOCOOCTBOBATH OoJiee
[JTyOOKOMY YCBOEHHUIO HABHIKOB;

2) 3aBUCUMOCTb OT PECYPCOB LLIKOJI: HAJIW4YKe HE0OOXOIMMOTro 000pya10BaHM s
1 KBaJTM(DUIIMPOBAHHBIX YUUTEIEH MOXET BapbUPOBAThCs, YTO BIMSIET HA Ka-
YeCTBO U JOCTYMHOCTb OOYUYE€HMUSI B pa3HbIX perMOHaXx;
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3) BBICOKME TPEOOBaHUS K yYalIUMCSI: 00yYeHMEe BKII0UYAET CIOKHBIE TEMbI
(anropuT™Mbl, poOOTOTEXHMKA), YTO MOXKET OBITb BBI30BOM [JISI HEKOTOPBIX
yuyalyxcst MJIaaIIuX KJ1accoB 0e3 IpeaBapuTeIbHOM MOATOTOBKMU.

ITporpamma mnpenocrasisieT OOIIMPHBIE BO3MOXKXHOCTH JIJISI Pa3BUTUST WH-
(bopMalMOHHOI TPaMOTHOCTU Cpey YYEHMKOB HayaJIbHOM 11K0Ibl KuTasi, HO
TpeOyeT afganTaluy K BO3MOXHOCTSIM M HYXX/1aM KaxKI0# IIKOJIbI, YTOObI 00¢-
CIIEYUTDb PaBHBII NOCTYIl K Ka4eCTBEHHOMY 00pa30BaHMIO B 00J1acTU MHMOP-
MAalLlMOHHBIX TEXHOJIOTUM JIJIsI BCEX y4YallluXCsl.

AHanu3 nporpaMmbl Mo MH(poOpMaTUKe JUIs1 MIAAIINX IIKOJIbHUKOB B AH-
ruu. [Tporpamma o6ydyeHus1 ”H(pOpMaTHUKE B HAYaIbHOM LIKOJIE pa3paboTaHa
JUIS1 BBEACHUS yJalllMXcsl B MUP MH(MOPMALIMOHHBIX TEXHOJIOTU, MPeIoCTaB-
JIsISl UM OCHOBBI aJIFOPUTMOB U MPOTpaMMUPOBAHMS, a TAKXKe 0€30I1aCHOro UC-
MOJIb30BaHMs TeXHOJIoTHii!. OCHOBHBIE YUeOHbBIE LIEJIM HAa 3TOM 3Tare BKIIIoUa-
0T IOHMMAaHKEe aJITOPUTMOB, CO3IaHUE U OTJIAAKy MPOCTHIX IPOrpaMM, a TAKKe
HayvaJbHbIe HABBIKM B 00J1aCTH LIM(PPOBOI rPpaMOTHOCTH.

[TpeumyliecTBa MporpaMmsl 1151 MJIAALIMX INKOJbHUKOB B AHTJIUU:

1) paHHee BBeleHUWE B MHMOPMALIMOHHbIE TEXHOJOIMU: HavyaabHOE
o0yyeHHe ajropuTMaM M MPOTPAaMMMPOBAHUIO CIIOCOOCTBYET pPa3BUTUIO
JIOTMYECKOTO MBIILJIEHUS U TPOOJIeMHO-OPUEHTUPOBAHHOTO MOAX0a ¢ MJIal-
LLIMX JIET;

2) pa3BUTHME KPUTHUYECKOTO MBIIUIEHUS: YHOOP Ha WCIIOJb30BaHUE
JIOTMYECKMX PACCYXXICHMIA U151 TIpecKa3aHus MOBEAEHUSI IPOrpaMM IMOMOraeT
JeTSIM pa3BUBaTh aHAJTUTUYECKHUE CIIOCOOHOCTH;

3) oOyueHue HMppoBOI 6€30MTaCHOCTU: OCBEIOMJIEHHOCTh O 0€30MaCHOCTH
B MHTEPHETE U IIPUBATHOCTU C pAaHHUX JIET (POPMUPYET OCHOBBI OTBETCTBEHHOT'O
HCITOJIb30BAHUST TEXHOJIOTUM.

HenocTtaTku nporpaMmsl 11 MJIaAIIMX IIKOJbHUKOB B AHIJIMU:

1) BBI3OBbI B OCBOCHUM CJOXKHBIX KOHLEMUMUI: MIAAIIMM IIKOJbHUKAM
MOXET OBbITh CJIOXHO IIOJHOCTBIO YSICHUTb aOCTpakTHbIE MOHSATUSI 0e€3
KOHKPETHBIX U MPAKTUUECKUX MPUMEPOB;

2) 3aBUCUMOCTb OT KBAJIM(UKALIUY YIUTENCi: 9(PPEKTUBHOCTb MPOrpaMMbl
CWJIbHO 3aBUCUT OT YMEHMSI YUMTEJe AOCTYIMHO M MHTEPECHO IpenoaaBaTh
MHGOPMATUKY, YTO TPEOYET CrieLIMaIbHOM MOATOTOBKM M MOAXOISIINX YYeOHBIX
MaTepuasos;

3) puck meperpy3ku HH(popMalueil: CyIIeCTBYeT PUCK Ieperpy3ku
yYallluXcsl CIMIIKOM OOJIbIIMM 00BEMOM HOBOM MHMOpPMAILIMMU, YTO MOXET
OTTOJIKHYTh MX OT MpeIMETa.

JlanHas mporpaMma oOydeHus1 MH(pOpMaTUKe JIJIsi HayaJabHbIX KJIACCOB SIB-
JISIETCSI MHOTOOO0EIIA0IIMM HayaJaoM JIJIS BBEICHMSI yyallluxcsl B MHQOpMaliu-
OHHBIE TEXHOJOTUM, OJHAKO TpeOyeT TIIATeJbHOIO MOAX0a K METOAUKAM 00-
YUEHUS Y TTOAAEPXKKE YUUTENEN 11 MaKCUMaIbHOM 3(h(hEKTUBHOCTH.

' National curriculum in England: computing programmes of study. Department
for Education, UK. 2013. URL: https://www.gov.uk/government/publications/national-
curriculum-in-england-computing-programmes-of-study (accessed: 09.04.2024)
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AHaJIM3 MporpaMMBbl 1o MH(OpMaTUKeE IJI MIAILIMX IIKOJbHUKOB B PUH-
agHauu. OuHISHAUS OOHOBIISIET CBOIO HAIMOHAJIBHYIO YUEOHYIO MpOorpaMmy
Kaxble necdaTh JeT. B mociaenHuii pas ato npousonuio B 2014 ., a mporpamma
Bcrymuia B ety ¢ 2016/2017 yae6Horo roma. OCHOBHOE BHUMaHKE B 9TOM ITPO-
rpammMme yaensercs Hu¢ppoBoii KOMIETEHTHOCTU KaK MEXIUCIUIUIMHAPHOM CO-
CTaBJIAIONIEH, BKJIIOYEHHOI BO BCe YPOBHM oOpa3zoBaHus’. B paMkax maHHOI
MporpamMMbl ITPOrpaMMHpPOBaHNE HAUYMHAIOT U3y4yaTh C MEePBOro Kjacca, MHTe-
IrpUpPys. €ro B KypCc MaTeMaTHKH, YTO TO3BOJSIET pa3BUMBaTh BBIYMCIUTEIBHOE
MBILLIEHUE, TBOPYECTBO, MOTUBALIMIO U MHTepeC K STEM-nucuurinHaMm.

[MpenmyiiecTBa IporpaMMBbI IJIsI MIIAAIINX IIKOJIbHUKOB B OUHIISTHINN:

1) paHHee BBeAeHHWE B IPOrpaMMHUPOBaHME: TO3BOJISIET (POPMHUPOBATH
OCHOBHbIE HaBbIKM U TOHMMaHUE UH(DOPMATUKK C CAaMOI0 HavaJla IKOJbHOTO
o0pa3oBaHus, YTO CHOCOOCTBYeT OoJiee TJIyOOKOMY YCBOEHUIO 3HAaHMUIA B
Oymy1em;

2) UHTerpauusl ¢ MaTeMaTUKOI: MHTeTpalusl IporpaMMUpPOBaHUsI B MaTe-
MaTuyeckoe o0Opa3oBaHME I103BOJISIET CO3[daBaThb MYJIBTUAMCLIUMIUIMHAPHbBIC
CB$13U, obJieryasi MOHMMaHKWe aOCTPAKTHBIX U CJIOKHBIX KOHLIEITIIUIA;

3) pa3BUTUE KPUTUYECKOTO MBIIILJIEHUSI M TBOPYECTBA: yueOHas TporpaMmma
MOOIIPSIET TBOPYECKU I TTOAXOM K PELICHHUIO 331a4 U Pa3BUTHE aHATUTHUYECKUX
HaBBIKOB.

HenocrtaTku nmporpaMmsl Aj1s1 MJIaAIIMX IIKOJIbHUKOB B DUHIISIHINN:

1) BbicOKMe TpeOoBaHMSI K YydyalllMMCS: paHHee BBEACHME B CJIOKHBIE
KOHLEMNUMK MPOrpaMMMPOBAHUSI MOXET ObITh BbI30BOM JJIs1 IIIKOJIbHUKOB
HayvyaJIbHbBIX KJIACCOB 0€3 JOJLKHOM MOAAEPXKKY U afanTalluyd MaTepuraa;

2) Harpy3Ka Ha yuuTeJieli: yuuTessiM TpeOyeTCsl OMOJIHUTEIbHOE O0yYeHe
1 MoAroToBka Mg 3¢h@GEeKTMBHOIO MNpenojaBaHus IPOrpaMMUPOBAHUS B
MHTErpaluuy ¢ MaTeMaTUKOIA;

3) pecypcHasi 3aBUCUMOCTD; KaueCTBEHHOE 00yUyeHMe IMTPpOorpaMMUPOBaHUIO
TpeOyeT HaJUYMsI COOTBETCTBYIOIIMX TEXHUUECKUX CPEACTB U MTPOrpaMMHOIO
00ecIeuyeHMsI, YTO MOXKET ObITh HEOIMHAKOBO TOCTYITHO B pa3HbIX IIIKOJIaX 13-
3a pa3anuuii B pMHAHCUPOBAHUU U TOCTYITHOCTU PECYPCOB.

[Tporpamma o nHgopmaTrKe 1151 HadaabHOM K06l B DUHISTHAUY MO -
YepKUBaACT BaXKHOCTb (DOPMUPOBAHUSI KOMILJIEKCHOTO TOHMMaHuUs UH(pOopMa-
LIMOHHBIX TEXHOJIOTUI YK€ ¢ MJIaaIIMX KjaaccoB. OHa IpeaycMaTpuBaeT pa3BU-
THe (PyHIAMEHTAIbHOTO MOHMMAaHMS L(POBOI JOTUKHU 1 O€30IIaCHOCTU, YTO
SIBJISIETCSI BaXXHBIM (PYHIAMEHTOM ISl JajibHEMIero o0y4yeHus yJaliuxcs B
cpeaHel 1 crapilieil 1mKojae. DTOT MOAXOM IpejaraeT J0JATOCPOUYHYIO Mep-
CMEKTHUBY B ITOJArOTOBKE YUYEHUKOB K 00J1€€ CJI0XKHBIM TEXHOJOTMYECKUM 3a/1a-
YyaM ¥ CO3JaeT YCTOMYMBYIO 0a3y s UX Oyayiinero oopa3oBarejibHOro 1 Mmpo-
¢eccuoHanbHOro pocta B chepe MHGOPMALIMOHHBIX TEXHOJIOTHA.

2 National core curriculum for primary and lower secondary (basic) education. Finnish
National Agency for Education. 2014. URL: https://www.oph.fi/en/education-and-
qualifications/national-core-curriculum-primary-and-lower-secondary-basic-education
(accessed: 16.04.2024)
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AHanu3 nporpaMMmbl Mo UHGOpMaTUKe IJIs MJIaALIMX IIIKOJbHUKOB B Ka-
3axctane. C Havana 2022 r. B HayaJbHBIX 1IKoJax Ka3zaxctaHa BBeAeH HOBBIM
yueOHbIi npeaMeT «Ludposas rpaMOTHOCTH»>.

M3meHeHne Ha3BaHus mpeameTa ¢ «MHGOpMaLIMOHHO-KOMMYHUKALIMOH-
Hble TexHojorum» («MKT») Ha «ludpoBasi rpaMOTHOCTE» OBLIO YTBEPKACHO
npukazoM MuHucTpa oopazoBaHus U Hayku Pecrryonuku Kaszaxcran ot 27 HO-
a0ps 2020 . Ne 496. HecMmoTpst Ha M3MeHEHME Ha3BaHUsI, COAEepKaHKME Kypca
OCTaJIOCh MPEXHUM. YUEOHUKHU MO LU(PPOBOI IpaMoTe 1151 MEPBOKIACCHUKOB
Hayvau IIPUMEHSTh C TPEThE! YeTBePTH yueOHOTO Tojia, TO eCTh ¢ THBapst 2022 1.
s obydyeHus1 HUPPOBO rPaMOTHOCTH MCITOJIb3YIOTCSl YYEOHUKM Ka3aXCTaH-
CKHX aBTOPOB, CITeLIMaJbHO pa3pabOTaHHbIC IS YUAIMXCs HAaYaIbHOM IIKOJIbI.

AHanu3upys nprka3 MuHuctepcTBa obpazoBaHus M Hayku Ne 334 ot
26 urons 2019 1. u mpunoxeHue Ne 4 K HeMy, MOCBAIIEHHOE « TUIMOBOI yueOHOM
rporpamMme 1o npeamery «MHbopMalmoOHHO-KOMMYHUKAIIMOHHBIE TEXHOI0-
run» 1151 1—4 KjiaccoB HayaJabHOM IIKOJbI», MOXKHO OTMETUTh, UTO YUEOHbIE
pasnenbl «KoMnbloTepHOE MBILUIEHUE» U «POOOTOTEXHMKa» COOTBETCTBYIOT
coJiepxkaHuio HoBoro npenmera «L{udponas rpaMoTHOCTB» |5, p. 2525].

DTO Xe OTHOCUTCS K 1LesisiM o0ydeHusi. CpaBHUBAs L€ OOyUYEeHUS Mpel-
metaM «MKT» u «Llndposast rpaMOTHOCTb», MOXKHO YBUIETh, YTO OHU WUJIEH-
TUYHBI. O0a npeaMeTa HalmpaBieHbl Ha ITPEeI0CTaBICHUE YYEHUKAM OCHOBHBIX
3HAHMII U1 HABBIKOB B 00JIACTU KOMIBIOTEPHOTO ITPOEKTUPOBaHMSI, 00pabOTKHU
“H(pOpMalIMY, UCMOJb30BaHUs ceTu MHTepHEeT, BHIYMCIAUTEIHHOTO MBIIILIE-
HUS U POOOTOTEXHUKU JJIs1 TPAKTUYECKOIO MPUMEHEHUS COBPEMEHHbBIX MH-
(opmaloHHBIX TexHoJoruii. CorjlacHO TUIIOBOI Y4YeOHOI mporpamme IO
«udpoBoit TpaMOTHOCTU» [JI1 HaYaJdbHOM IIKOJBI, IIpOrpaMMa BbIAEISIETCS
CBOE€I HampaBJIECHHOCTBHIO Ha Pa3BUTHE HE TOJBKO CHElM(pUIECKUX 3HAHUIA U
YMEHHM, HO U IIIMPOKOTO CIIEKTPAa HAaBBIKOB OT (DYHKIIMOHAJILHOTO U TBOpYE-
CKOTI'0 MCITOJIb30BaHUSI 3HAHUM 10 KPUTUUYECKOTO MBIIIUICHUS, UCCIe0BATE b~
CKOW JAeTeIbHOCTH, UCITOJb30BaHUSI MH(MOPMALIMOHHBIX TEXHOJIOTUI, pa3HO-
00pa3HbIX METOIOB KOMMYHMKAIIMH, a TAKXKE YMEHUSI paboTaTh KakK B IPYIIIeE,
TaK M UHAMBUAYAJIbHO, pellaTh MpodJieMbl U MpUHUMATh pelieHus. Ocobdoe
BHMMAaHUE YAEASeTCS Pa3BUTUIO BIYMCIUTEIbHOIO MbILIeHUsI. OaHAKO, KaK
yKa3blBaeTCs B MyOJIMKAlMSX, COAEpXaHWE, OCBaMBaeMoe I10 IMpeaMeTaM
«KT» n «IndpoBast rpaMOTHOCTB», OCTAETCI CXOXKMM, YTO IEMOHCTPUPYET-
cs1 0a30BBIM CoepKaHUeM ITporpaMm i 1—4 Kiaccos?.

3 KazakctaH PecnyGimMKachbIiHbIH OpTa 6iJ1iM Gepy yibIMIapbIHAa OKY-TopOue MpolieciH
yiibIMaacTeIpyable 2021—2022 oKy XbUTBIHAAFBI €PEKIIETIKTePi TYpaibl. ONiCTEMENiK HYCKay
xat (Mertonndeckoe nucbmMo. O6 0COOEHHOCTSIX OPraHU3alNU Y4eOHO-BOCITUTATEIBHOTO MPO-
1ecca B opraHusanusx cpeaHero oopasosanus Pecnyonuku Kazaxcran B 2021—2022 yuedbHOM
roay). Hyp-Cynran: bl. Anteiacapun ateiHgarsl ¥ bA, 2021. 378 6. URL: http://uba.edu.kz/
storage/app/media/IMP/IMP_2021-2022 kaz.pdf (accessed: 16.04.2024)

4 O BHeceHUM M3MEHEHUI B IpuKa3 MuHMCTpa npocBelieHust Pecryonku KasaxcraH
ot 16 ceHTsiopst 2022 roga Ne 399 «O6 yTBepsKIeHUU TUTIOBBIX YUeOHBIX IIPOTPaMM IO 06111e06-
pa3oBaTeIbHBIM TIPEAMETaM U KypcaM T10 BHIOOPY YPOBHElN HauyaJIbHOTO, OCHOBHOTO CPEIHETO
U 0o0111ero cpenHero oopazoBaHus». [1prka3 MunucTpa npocsenieHus Pecryonuku Kazaxcran
or 21.11.2022 r. Ne 467. URL.: https://adilet.zan.kz/rus/docs/V2200030654 (mata oOpalleHusI:
02.05.2024)
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ITpeumyliecTBa mporpaMMbl 11 MIaAIIMX IIKOJIbHUKOB B Ka3zaxcTraHe:

1) moctenneHHOe OOy4YyeHHME: MporpaMma IpeajiaraeT MOCIeN0BaATETbHOE
BBeJicHME B MH(MOPMATUKY U MPOrpaMMUPOBaHUE OT MPOCThIX KOHLETLMUNA K
0oJiee CI0XHBIM, YTO OOECIIEYMBAET IUIaBHOE OOyYEHHE M aJanTalMIo ydya-
LIMXCS;

2) lIMpOoTa oxBaTa: yueOHasi TporpaMMa BKJIIOUaeT B Ce0s1 INUPOKUI CIIEKTP
TeM OT OCHOB pabOThl C KOMIIbIOTEpaMu U ceTblo MHTEepHET 10 mporpam-
MHUPOBAHUSI U POOOTOTEXHUKM, UYTO CIOCOOCTBYET Pa3BUTHUIO KOMILIEKCHBIX
HaBBIKOB Y yJalllUXCs;

3) mpakTUyeckasi OpMEHTalMs: IIpaKTUYECKHWE 3aHsITUS C IIporpam-
MUpOBaHUEM, O00pabOTKON MHMOPMALMU U POOOTOTEXHUKOHN IT03BOJSIIOT
yyaluMcs IPUMEHSITbh TEOPETUYECKIE 3HAHUS Ha TIPAKTUKE, YTO YIY4IIaeT Ux
IMOHUMAaHUeE MpeAMeTa U CIOCOOCTBYET PA3BUTUIO AaHATMTUYECKOTO MBILIJIEHUS ;

4) paHHee BBeACHUE B Ba)KHble KOHLEMLIMU: HAaUYMHAsl C TIEPBOro Kjacca,
JE€TU 3HAKOMSITCSI C LM(PPOBOK rpaMOTHOCTBIO, YTO CIIOCOOCTBYET paHHEMY
Pa3BUTHIO MHTEPECA K TEXHOJOTUSAM U MH(MOPMATUKE.

HenocTtaTku nmporpaMmbl 1151 MiIalIMX IIKOJbHMKOB B KazaxcraHe:

1) CJIOXKHOCTh MaTepuajia: HEKOTOpble KOHLEMNLMMU, OCOOEHHO B 00JIaCTU
MPOrpaMMHUPOBAHUS U AJTOPUTMOB, MOTYT OBITh CJIOXHbBI IJIsI MOHUMAHMUS
yJyalMMucs Ha4albHOM IKOJIbI 6€3 JOJDKHOM MOAIEPKKU U MHAMBUIYJIbHOTO
MOJAX0/a;

2) 3aBUCUMOCTb OT pecypcoB: 3(p(HEeKTUBHOCTb ITPOrPaMMbl CUJILHO 3aBUCUT
OT HaJM4usl COOTBETCTBYIOIIMX TEXHOJIOTMYECKUX CPEACTB M KBaIM(MUKALIUU
YUUTEJICH, YTO MOXET OTJIMYATLCS B Pa3JIMUHBIX YUEOHbBIX 3aBEACHMUSIX;

3) Harpy3ka Ha y4yuTeJieil: YYUTEIIM HEeOOXOIUMO MOCTOSIHHO TMOBBIIIATh
CBOI0 KBaJIM(PUKALIMIO 1 OOHOBJISITh 3HAHMS B 00J1aCTU OBICTPO Pa3BUBAIOLLIMXCS
TEXHOJIOTUI, YTO TpeOyeT JOMOJHUTETbHOIO BpEMEHU U YCUJIUIA;

4) pucK TIeperpy3Ku ydaluuxcs: oOIIMpHas mporpaMMa MOXET ITPUBECTU
K neperpyske nHhopMalmein, 0COOEHHO Y YYEHUKOB Ha4aJbHOWM IIKOJIbI, YTO
YMEHBIIUT UX UHTEPEC K IIPeaMETY.

Peanuzauus 6a3oBoro copepxkaHusi ydeOHoro npenmera <«Lludposas
IrPaMOTHOCTb» IJIsI HAYaIbHBIX KJIACCOBIIPEICTABIISIETCOO0 MHOTOO0EIIAIOIIIU I
MOAX0JA K OOYYEHMIO ydYallluxcsl OCHOBaM WH(MOpPMaTUKU W UUDPOBOK
rpaMOTHOCTU. OgHAaKO 151 JOCTUKEHMSI HAMJTYYIUX PE3YJIBTaTOB HEOOXOAUMO
YUYUTBIBAaTh MHAWBUIAYAJIbHbIE OCOOEHHOCTM y4dalllMXcsl, oOecrneynBaTh
MOCTOSIHHOE MPO(PECCUOHAIILHOE pa3BUTHE YUUTEIEH M aIeKBaTHO OCHAILATh
yueOHbIe 3aBeAeHMsI COBPEMEHHBIMU TEXHUYECKUMU CPEICTBAMMU.

K npumepy, B Ipeninu nHpopmaTrika 1 “HPOPMaIITMOHHO-KOMMYHMKAII -
OHHbIE€ TEXHOJOTMU MHTETrpMpOBaHbl BO BCE KJIaCChl HAYaJIbHOTO 1 CPEIHETO
00pa30BaHus, YTO CO3JAET YCJIOBUS JJISl pa3BUTUS LU(DPOBOK TPAMOTHOCTU U
BBIYMCJIMTEIbHOTO MBIIIUICHHUS Y YYalllMXCsl ¢ paHHero Bo3pacrta. [ITporpamma
MPEIOIAeTCs CIEUUATIU3MPOBAHHBIMY YUUTEIIMU MH(GOPMATUKH U BKITIOYAET
KOHCTPYKTUBUCTCKIE, KOJJIEKTUBHBIEC, TIPOEKTHHIE M UTPOBbIE TTOAXOAbI, UTO
JenaeT oOydyeHue MHTEPAKTMBHBIM U YBJIEKATEJIbHBIM. YueOHas Iporpamma
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HalpaBjieHa Ha pa3BUTHE KII0UeBbIX HABBIKOB XXI B., TAKMX KaK KpUTUYECKOE
MBIIIIEHUE, pellleHue MpobjeM, KOMMYHUKAIMS U coTpyaHudectBo. [Tocto-
SIHHO€ OOHOBJIEHME U pedopMMUpOBaHUE COACPXKaHUS MO3BOJISIET COXPaHSTh
€ro aKTyaJbHOCTb. OgHaKO 3(PHEKTUBHOCTL MPOrPaMMbl 3aBUCUT OT HAJTUUUS
COBPEMEHHBIX LU(MPOBBIX UHCTPYMEHTOB U PECYPCOB, YTO MOXKET ObITH MPO-
0J1eMOIi 1151 IIKOJI C OTPaHUYEHHBIM JOCTYNOM K HUM. Takke mporpamma co-
JOEPKUT CIOXHBIE TEPMUHBI M KOHLEMUMU IPOrpaMMUPOBAHUSI U poOOTO-
TEXHUKU, KOTOPbIE MOTYT ObITh TPYAHBI IS YYEHUKOB MJIAQAIIMX KJIacCOB 0e3
JOCTAaTOYHOI MoaaepkKu. BapuaTUBHOCTh BHEAPEHMS B pa3HBIX LIKOJIAX MO-
KET IIPUBECTU K HEOTHOPOIHBIM pe3yJibTaTaM Y YUeHUKOB [6].

YyebHast mporpamma 1o MH@opmaTuke B HadaldbHbIX 11Kogax CloBakuu
TOXEe TEMOHCTPUPYET KakK MPEenMYyIIECTBa, Tak U Hepoctatku. [Iporpamma crio-
COOCTBYET Pa3BUTHIO KPUTUUYECKOTO MBIIIUIEHUS, HABBIKOB PEILIEHUS TTPOOJIEM U
L@ POBOI rPaMOTHOCTHU Y YUALLIMXCSI, UTO SIBJISIETCS €€ 3HAUUTEIbHBIM IIPEUMY-
mectBoM. OHAKO, OMHUM U3 KJIIOUEBBIX HEIOCTaTKOB OCTAeTCsl HEJOCTaTOUHAsI
KBaJIM(UKALIMS yIUTEIEN U HeXBaTKa CIeMaJUCTOB, UTO IPUBOIUT K HEOTHO-
POMHOCTY KayecTBa IperofaBaHus. BBeaeHUe 371€KTPOHHBIX MepapXUyecKux
CTPYKTYP MOXKET CTaTh 3(PPEKTUBHBIM pPelIEeHUEM 3TUX ITPo0IeM. DTU CTPYKTY-
PbI YIIOPSIIOYMBAIOT M CUCTEMATU3UPYIOT YYeOHbIE MaTepuasbl, obJierdyast mux
YCBOEHHUE KakK /Il YYeHUKOB, TaK U Ui Tiperoaasareseil. Kpome Toro, oHu mo-
3BOJISIIOT Oosiee 2((HEKTUBHO OTCIEKMBATh M OLICHUMBATh YCIIEBA€MOCTb yJallliX-
Csl, UTO TIOMOIaeT CBOEBPEMEHHO BBLISIBJISITh M YCTPAHATH MPOOEIbl B 3HAHUSIX.
Kak orMmeyaloT ucciemoBaTein, <«IIOCTOSIHHBI MOHMTOPUHI M OOHOBJIEHHUE
y4eOHOI mporpaMmbl, TOMOJIHEHHbIE COBPEMEHHBIMU TEXHOJIOTUSIMU, SIBJISIIOT-
sl KJIIOYEBBIMU J1JIs1 o0ecIieuyeHsl BHICOKOro KauecTBa oopazoBaHus» [7].

MTak, aHaau3 oaxoa0B K 00y4yeHUI0 MH(GOpMATUKE yJalllMXCsl HayalbHbIX
KJIaCCOB ITOKa3aJl, YTO MHOTME CTPaHbl CTapaloTCsl MHTETPUPOBATh HOBEHIIIME
TEXHOJOTMM U OOHOBJISITH OOpa3oBaTe/ibHbIe MPOTpaMMBbl ISl aganTaluud K
TeKYyILIUM TpeboBaHUSIM MHMOpMAaLMOHHOro obuiecTtBa. [lomoOHBIE ycuans
BUAHBI U B KazaxcraHe, rie, Kak y>kKe ObLI0 OTMEUEHO, B IIIKOJIbHYIO [IPOTPaMMy
HayaJbHON IIKOJIbI ObLT BKIOUeH mpeameT «lludposas rpaMoTHOCTb». DTO
W3MEHEHUE HaIlpaBJIeHO Ha YIIyOJieHHOe u3y4yeHue MHGOPMaLMOHHbBIX
TE€XHOJIOTUI Y TOATOTOBKY YUYaIIIMXCSI KAKTUBHOMY UCITOJIb30BAaHUIO LIM(PPOBBIX
WHCTPYMEHTOB B ITOBCEAHEBHOI XXM3HU U yuyeoe.

0030p CYLIECTBYIOLIUX ITOAXOA0B K 00y4eH1IO MH(DOPMATUKE B HAYaIbHbIX
LLIKOJIaX pa3jMyHbIX CTpaH MOKa3bIBAaeT, UTO Kaxias MporpaMMa MMeeT CBOU
YHMKaJbHbIE MPEUMYIIIECTBA U HEAOCTAaTKU. K 4KCly OCHOBHBIX HEIOCTAaTKOB,
XapaKTEPHbIX 151 BCEX PACCMOTPEHHBIX ITIPOrpaMM, MOKHO OTHECTU:

1) c1OXHOCTH MaTepMaja: HEKOTOPble KOHLIETILIMU, TAKWE KaK aIrOPUTMBbI
1 IIPOrpaMMHUPOBAHUE, MOTYT OBITh CJIOXKHBI IJIS1 Y4EHUKOB Ha4aJIbHBIX KJIACCOB
0e3 JOJKHOM MOAAEPKKY U aJanTaluy MaTepuaa;

2) pUCK Meperpy3ku MHgopmMalueii: oOIMPHbIE U CIOXHbBIE MPOrpaMMBbl
MOTYT MPUBECTU K Meperpys3Ke ydyamuxcs MH@opMalueit, YTo yMEHBIIUT UX
WHTEpEeC K MPEIMETY.
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Pesynbrathl BHeApPEHUSI HOBBIX MPOTrpaMM €llie HeIOCTaTOUHO M3YYEHBI,
UMEIOTCS Tpo0JeMbl, KOTOpPbIE MOTIYT OrpaHu4YMBaTh 3(PEPEKTUBHOCTh
o0yuyeHus. s BBISIBACHUS M (DUKCALIMM OTUX IIPOOJIeM Cpeau yduTelei
Ka3axCTaHCKMX IIKOJI ObLI MMPOBEAECH OMPOC, HalleJI€HHbII Ha 00Jiee AeTaabHYIO
OLIEHKY peaJlbHOTO COCTOSIHUS U 3((HEKTUBHOCTU NIPUMEHEHHUSI MPOrpaMMbl
«udpoBasgs rpaMOTHOCTb». DTOT OIPOC ITO3BOJMJ HE TOJBKO BBISIBUTH
KJIIOYEBBIE TPYAHOCTH, C KOTOPHIMU CTAJTKMBAIOTCSI YIUTESI Y YICHUKU, HO U
MoMor o0OCHOBaTh HEOOXOAMMOCTb HCITOJb30BaHMSI 3JCKTPOHHBIX Mepap-
XUYECKUX CTPYKTYP B 00yueHUN UH(POPMATUKE.

Pe3yabsraTtel U 00cyxkaenue. B pamkax onuchlBaeMoOro ucciieaoBaHus ObLT
pa3paboTaH OINPOCHMK, HampaBJIEeHHBbIA Ha COOp MaHHBIX O TpenoJaBaHUU
MHGOPMATUKM B HayaJbHOM IIKOJIE C 1I€JIbIO BBISIBJCHUS HMEIOIIMXCS
npo6ieM. OMNpOoCHUK BKJIIOYAET B ce0S Kak BOIPOCHI C HECKOJbKUMU
BaprMaHTaMM OTBETa, TaK U OTKPBIThIE BOIIPOCHI, KOTOPHIE IMO3BOJISIIOT COOpaTh
KayeCTBEHHbIC M KOJUYECTBEHHbIC JaHHBbIe. BOIpochl OXBaThIBAIOT TaKue
aCMeKThl, KaK TeKyIIUe METOIbl 00yYeHMsI, BOoCIpusTue ux 3(h(HEeKTUBHOCTH,
BO3MOXHBI€ TPYIHOCTU U IPEMMYIECTBA MCIIOJb30BAHMSI 3TUX METOMOB B
y4eOHOM IIpoliecce.

g yyactusi B onpoce ObLIM OTOOpaHbl YUMTENsl HadajlbHbIX KJIACCOB,
npenojarmoiMe MHOOPMATUKY B TOCYAAapCTBEHHBIX IIKogax KazaxcraHa.
Kpurepuu orbopa BKIOYAIM HE TOJBKO THUI IIKOJBLI (CpemHsisd IIKoga U
LLIKOJIa-TUMHA31s1), HO 1 OMNBIT UCITOJb30BaHMSI MHHOBALIMOHHBIX 00pa3oBa-
TeJbHBIX TeXHOJOruii. Takoil mMoaxoa MO3BOJSET OLIEHUTDh Pa3IUUHbIE OMBITHI
1 MHEHUSI yuuTesiei, paboTalolX B pa3HOOOpa3HbIX YCIOBUSIX.

Onpoc npoBoaujCsS B 3JEKTPOHHOI (hopMe ¢ MCMOJIb30BaHMEM OHJIaH-
1aThopMbl 711 aHKETUPOBAHMUS, UTO FapaHTUPOBAJIO yIOOCTBO AOCTyNa M
AHOHMMHOCTb YYACTHUKOB. YUUTEJISIM ObLIO MTPEIIOXKEHO 3aII0OJTHUTh AaHKETY B
TeYeHUEe TPeX Hellelb, MOCc/e Yero JaHHbIe ObUIM aBTOMATUYECKU COOpaHbl U
CUCTEMAaTU3MPOBaHbI IS AajbHelliero aHanusa. /st odbecrieueHus: 10CTO-
BEPHOCTU JaHHbBIX MPUMEHSIIMCh METOIbl KOHTPOJISI 32 MOJIHOTOM 3aIIOJIHEHUST
AHKET U KOPPEKTHMPOBKM OLIMOOYHBIX OTBETOB. OTBETbHl y4yuTEsEl aHalu-
3MPOBAJIUCH C LIEJbIO BBISIBJICHUS OOILIMX TEHACHUMNA YW WHAMBUIYATbHBIX
oT3bIBOB. OOpaboTKa TMoJy4yeHHON uH(GoOpMaluyM Oblla HaleJeHa Ha
BBISIBJICHME HEOOCTATKOB M MPEAINOCHIIOK, CBUACTEIBCTBYIOIIMX O TOM, YTO
JaHHYI0 MPoOJeMy MOXKET pelIMTh HCIIOJb30BaHME 3JEKTPOHHBIX Hepap-
XUYECKUX CTPYKTYP.

I[TomoOGHBINE METOMONIOIrMYECKUA TTOAXOI ITO3BOJISIET HE TOJIBKO COOpaTh
LIMPOKUMA CIIEKTP TaHHBIX, HO Y TapaHTUPYET UX O0BEKTUBHOCTb, UTO SIBISIETCS
KJTIOUEBBIM JUIS1 TOCTUKEHUS HaJIe>KHBIX PE3YJIbTaTOB B UCCIEIOBAHUU.

Onpoc oxBaTuJj 218 pecrnoHIeHTOB, KOTOPBIM OBbLIO MPEIJT0KEHO OTBETUTh
Ha 18 BormpocoB. YeThIpe 13 3TUX BOIPOCOB Kacaanuch OCHOBHOI MH(pOpMaLIUH,
CeMb — OINbITa MpenoaaBaHusl UH(GOPMATUKU B HaYaJbHBIX KJIaccax, YeThIpe —
WCIIOJb30BAaHMSI TEXHOJIOTUM; TpM 3aKIIOUMTENbHBIX BOMNpOCa KacalucCh
noxegaHuii. OCHOBHbIE KATETOPUU BOIIPOCOB UMEIOT CBOEH 11€J1bI0 BHISICHUTh
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MecTa pabOThl PECIIOHACHTOB, UX BO3PACT, OIbIT ITpernoaaBaHusl, UCIIOJIb3yeMble
METOIMYECKEe MHCTPYMEHTBI, BOCIPUSITHE YYEOHBIX MAaTEpUAIOB, a TaKXKe
MpeI0KEeHUS U UAEU OTHOCUTEIbHO YIYUIIEHUsI KypCcOB UH(MOPMATUKH.

B xonme aHanu3a gaHHBIX, MOJYYEHHBIX B pe3yjbTaTe OIpoca yduTesei
HavyaJibHbIX IIKOJ (53 1IKOJbI), ObUIM NPUMEHEHbl KayeCTBEHHbIE U
KOJIMYECTBEHHbIE METO/Abl 00paboTKu. KojauuecTBeHHbBI aHalU3 BKJIIOYAT
CTAaTUCTUUYECKYI0 O0pabOTKy OTBETOB, YTO MO3BOJUJIO OLIEHUTh OOIINE
TeHACHIIUM 1 YaCTOTy YIIOMMHAHMIA OMpeIe/IeHHBIX ITpo0ieM U MpaKTuK. s
aHajaM3a KayeCTBEHHBIX MaHHBIX, IIOJYYEHHBIX M3 OTKPBITHIX BOIIPOCOB,
KCITI0JIb30BAJICSI KOHTEHT-aHAJIM3, KOTOPbIA TOMOT BbISIBUTH KJIIOUEBbIE TEMbI U
KOHIICTIIIMY, 9aCTO YIIOMMHAEeMbIe PECTIOHACHTAMU. DTO a0 BO3MOXHOCTb
rJIy0Ke TOHSITh UX B3IJISIAbI U MHEHUSI OTHOCUTEILHO HOBOM IMPOrpaMMBbl 110
MG POBOI TPaMOTHOCTH.

Hau6onbiiee konmndecTBo omnpoiineHHBIX (40,8 % u3 218 pecrioHIEHTOB)
npenoaarT MHMOPMATUKY B HaYaJdbHBIX KJ1accax oT 11 go 15 set (puc. 1).

ot 16 no 21 from 16 22 years
to 21 and more
up to
5 years
from 11
or 11 mo 15 to 15
or 5 no 10 from 5
to 10
Puc. 1. narpamma OTBETOB Ha BOMNPOC Figure 1. Chart of responses to the question
«CKONbKO NET Bbl YHUTE YHEHNKOB “How many years have you been teaching
Ha4asibHbIX K1aCCOB computer science to primary school
MHdopMaTmke?» students?”
WctoyHmk: cosnaHo E.bl. BupaiibekoBbiM, Source: created by Esen Y. Bidaibekov,
B.B. KanmaHoBsbiMm. Baglan B. Kaldanov.

Onpoc 1mokasajl, 4To OOJBIIMHCTBO YUMTEIEH MOAAepXKIUBAeT BHEAPEHUE
Kypca «LludpoBasi TpaMOTHOCTB», OTHAKO MPU 3TOM CTAJIKMBACTCSI C PSIIOM
npobJjieM (puc. 2). OCHOBHOM MpoOeMoil 00ydyeHUs1 UHGOPMATHKE YUYCHUKOB
HavyaJIbHOM IIKOJIBI SIBJISIIOTCSI TPYAHOCTY ITPU OO BICHEHU Y CIIOXKHBIX TEPMUHOB
91 %).

Taxoke ObLIO BBISIBJICHO, YTO CYIISCTBYIOIIME MaTepHraabl HE BCErIa COOT-
BETCTBYIOT BO3PAaCTHBIM OCOOEHHOCTSIM YYEHUKOB HauaJIbHBIX KJ1accoB (43 %),
a 9TO YCJOXHSIET Mpolecc ooyyeHus (puc. 3).

B 3axkiounTeIbHOM MYHKTE OMpoca YUYMTENSIM ObLIO IMPEeaIoXKEHO O3BY-
YUTh CBOM MOXKETAHUST OTHOCUTEIBLHO MOBBIIIEHUS 3(h(HEeKTUBHOCTU O0YUCHUST

(puc. 4).
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HEA0oCTaTOYHasdA MoAroToBKa yyalluxcs

HEO0CTAaTOK aJaliITUPOBAHHOTO y‘ICﬁHOI‘O MaTtepuajia

TPYAHOCTU B 00BSICHEHNHU CJIOXKHBIX TEPMUHOB

HEAoCcTaToyHasdA moMoullb CO CTOPOHLI
AIMHWHUCTpAlUU HIKOJIbL

HEXBaTKa OﬁOpy,[[OBaHI/IH U TEXHUYCCKUX CPEACTB

NpyTue TPUINHB

A -5
O <
A >
| E

A ;s

S

Puc. 2. lnarpamma oTBeTOB Ha BoNpoc «C KaknMu TPYOHOCTAMM Bbl CTaJIKMBAETECH
npu o6y4eHNn y4eHKOB MIaALLINX KNacCoB?»

UeTtodHuk: co3paHo E.bl. BupaibekoBbiM, B.5. KangaHoBbIM.

deficient student preparation

lack of adapted teaching materials

difficulties in explaining complex terms

inadequate support from the school administration

insufficient equipment and technical recources

other reasons

O ;
O <
A >
| E

A ;s

A

Figure 2. Chart of responses to the question “What difficulties do you encounter
when teaching primary school students?”

Source: created by EsenYY. Bidaibekov, Baglan B. Kaldanov.

m Ja

B HET

Puc. 3. lnarpamma 0TBETOB Ha BOMNPOC
«CynTaeTe N Bbl, YTO HbIHELLHAA
y4ebHas nporpamMma paspaboTaHa C y4eToM
BO3PaCTHbIX OCOOEHHOCTEN YYEHNKOB
HavyaNlbHOM LLIKONbI?»

Wetoynmk: cospaHo E.bl. BupaiibekoBbiM,
B.B. KangaHoBbiM.

286

m yes

m no

Figure 3. Chart of responses to the question
“Do you think the current curriculum
is designed with consideration
for the age characteristics of primary
school students?”

Source: created by Esen Y. Bidaibekov,
Baglan B. Kaldanov.
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CO3IaHK1E METOIOJIOTHHU, COOTBETCTBYIOLIEN - -
BO3PACTHBIM KaTeropusam o 0
o0yieryeHue OObACHEHMS CJIOKHBIX TEPMUHOB . i
(B TOM 4MCJIe aHTJIMIACKIX) i ’

noGaBjIeHre GOJTBITOTO KOJMUECTBA 3JIEMEHTOB

reiiMuduKaldu 15 MOBBIIIEHUSI UHTepeca 77% 23%
yyammxcsa

H 34 m I[IpOTUB

Puc. 4. CooTHOLLEHNE OTBETOB PECNOHAEHTOB HA BOMPOC «ECnn y Bac ecTb apyrme
npenyioXxeHnsi No 0by4yeHnio MHGopMaTHKe 15 yHaLLMXCS HavyaslbHOW LUKOSbI,
MLINTE CBOM NOXeNIaHNA (OTKPbITLIA BOMPOC)»

Ueto4Huk: co3paro E.bl. BupaibekoBbiM, B.5. KangaHoBbIM.

creation of methodology appropriate o .
for age categories A3 o
facilitation of the explanation of complex terms
. - . 95% 5%
(including in English)

addition of more gamification elements

0, 20,
to increase student interest 1 2

= for m against

Figure 4. Ratio of respondents’ answers to the question “If you have other suggestions
for teaching computer science to primary school students, please write your
recommendations (open-ended question)”

Source: created by Esen Y. Bidaibekov, Baglan B. Kaldanov.

Pesynbrarsl onpoca moATBEpKAAIOT TEOPETUUECKUE MPEANOChIIKA, U3J10-
>KeHHbIE B 0030pe JUTepaTypbl, OCOOEHHO B YAaCTU 3HAYMMOCTH MHTETpalluu
TEXHOJIOTUIA B 00pa3oBaTebHbIN MPOLECC AJIS1 PAa3BUTUS KPUTUUECKOTO MBbIIII -
JICHUSI ¥ KOMITBIOTEPHOM I'PaMOTHOCTH C CAaMOI'0 paHHEro Bo3pacTa. BuisiBieH-
HbIe TPOOJIEMbI YKa3bIBaIOT HA HEOOXOIMMOCTb JaJbHEHIIIETO Pa3BUTHUS METO-
JUYeCcKOoii 6a3bl. DTU BBIBOABI TOAYEPKUBAIOT BAXKHOCTD YAYUIIEHUS MTPOrpaMm
U y4eOHBIX MaTEpUAJIOB, a TaKXKe MOATOTOBKM YUYuTeseil, Y4TOObl 00ecneuynTh
0osiee 3(p(heKTUBHOE U KAYeCTBEHHOE UCIO0JIb30BAaHME JIEKTPOHHBIX MEpaApXU-
YECKMX CTPYKTYp B OOYYEHUU.

0600w eHne HeaoCTaTKOB CYLLLECTBYIOLLMX NOAXOA0B K 00y4eHuto
nHpopmaTuke

W3 ananuza 3apy0OekHBIX TPOrpaMM U pe3yJabTaToOB OIPOca MOXKHO BbIJIE-
JIATH OO1IMEe HEAOCTATKU:

1. CioxXHOCTB comepxKaHUs: ydeOHbIe MaTepHUaIbl 4acTO COIepKaT CIOXK-
Hble KOHLEMLMUU, KOTOPBIE TPYAHO OOBSICHUTH MIAAIINM IIKOJbHUKAM, UTO
TpeOyeT 3HAaYUTEeIbHBIX YCWINKI OT yuuTeseil. B ocoGeHHOCTH, TEpMUHBI Ha
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MHOCTPAHHOM SI3bIKE U151 YY4EHUKOB Ka3aXCKOro KJjiacca 1aloTcsl O4eHb TPYIHO
¢ panHero Bo3pacTta. E.bl. bunaitoekoB u A.b. M6aioBa, ucciaeayss COCTOSTHUE
00y4yeHus MH(GOpPMATHKE B HaYaJIbHBIX KJlaccaX, YCTAHOBWIM, YTO UH(pOpMa-
TU3aLMs 00pa30BaHUS SIBJSIETCS CJI0XHBIM MHOTOYPOBHEBBIM MpolieccoM [8].
OHM nogYepKHYJIU HEOOXOAUMOCTh CUCTEMHOM paboThI B 00J1acTU MH(OpMa-
TU3alMM OOpa30BaHUS C aKILEHTOM Ha MCIOJb30BaHME Ka3aXCKOW JIEKCH-
yecKoi 0a3bl B y4yeOHOM MpOrpaMMHOM oOecIledeHUU. DTO HEOOXOAUMO ISt
n30eXaHUsl TOMOJHUTEIbHBIX METOAMYECKUX TPYAHOCTEH M OOydyeHMs] WH-
(hopmaTHKe Ha pOJTHOM SI3bIKE.

2. HeamanTupoBaHHOCTb MAaTE€pHUAJIOB: CYILIECTBYIOIIKWE YYeOHbIE Mate-
puanbl Mo MHGOpPMATUKE IS HAaYaJIbHOM IIKOJIbI HE BCErla YYUThIBAIOT
BO3pacTHbIe OCOOEHHOCTM Y4YalllMXCs, YTO MPUBOIUT K TPYAHOCTSIM B HUX
YCBOEHUHU. DTa MpobieMa NposIBISIeTCSI B HECKOJIbKUX acIeKTax:

— TeMll oOydeHMs: yueOHble MaTepuabl YacTO pacCuMTaHbl Ha Oosee
OBICTPBII TEMIT YCBOCHUSI, UEM TOT, KOTOPbI KOMMPOPTEH AJIS1 MJIaALIMX
LIKOJbHUKOB. DTO MOXKET BbI3bIBATH Y JIETEI UyBCTBO MEePETPyKEHHOCTHU
U cTpecca, YTO HEraTUBHO CKa3bIBAETCsI HA X O0YYEHUM;

— HEJOCTAaTOK MHTEPAKTUBHBIX 2JIEMEHTOB: JJIsl MJIAAILIMX IIKOJbHUKOB
BaXkHa BO3MOXHOCTh aKTUBHO B3aUMMOJEICTBOBaTb C MaTepUaIOM,
UCIIOJIb3ysd MHTEPAKTHMBHbBIE 3JEMEHTHI (UTpbl, BUKTOPUHBI, MPAKTU-
yeckue 3amaHusi). HemocTaTok Takux 3JIEMEHTOB [eJjlaeT Ipolece
00y4yeHMsI MeHee yBJIeKaTeJbHBIM U MIPOIYKTUBHBIM;

— OTCYTCTBHME afalTaliu K MHAUMBUAYAJbHBIM IMOTPEOHOCTSIM: yuyeOHBIE
MaTepualibl YaCTO HE YYUTHIBAIOT MHAMBUAYAJIbHBIE Pa3JIMUMs B YPOBHE
MOJATOTOBKMA M CIIOCOOHOCTSIX yYalllMXCsl. DTO MPUBOAUT K TOMY, UTO
OJIHU AETH OBICTPO OCBAMBAIOT MaTEpHall, B TO BPEMS KaK IPyryue UCIIbl-
THIBAIOT 3HAYUTEIbHBIE TPYIHOCTH.

HMcnonb3oBaHre HeaganTUPOBAHHBIX YYEOHBIX MaTEpUATIOB MOXKET Ipe-
MSTCTBOBATh TMOJIHOLIEHHOMY OCBOEHHMIO Kypca MHMOPMATUKU MJIAIIIUMU
IIKOJIbHUKAMM, UTO 3aTPYJHUT UX JajibHeilee o0yuyeHUe U pa3BUTHUE B 3TOM
00J1aCcTH.

ITporpamma o nHGopMaTHKe 1JIs1 HaYaJIbHOM HIKOJIbI JOJKHA OBITh OCHO-
BaHAa Ha KPUTMYECKOM MBIILJIEHMM, YTO O3HAaYaeT 00yyeHue 4epe3 Co3daHue
MPOIYKTOB 1 aHAIMU3 UX XapaKTePUCTUK, a TAKXKe aKIIEHT Ha Ipoliecce pa3pa-
OOTKM TeXHOJIOTHIA, a HE TOJIbKO Ha MX KOHEUHBIX pe3yJibTaTax. Takxke yueOHast
MmporpaMma J0JKHa ObITh aJanTHpOBaHa K BO3PACTHBIM TpYIINaM y4dallluxcs.
Muterpanus uHGOpMaTUKU C IPYTUMU IpeaMeTamMu (MaTeMaTHKa, SI3bIKM)
CIOCOOCTBYET BCECTOPOHHEMY OOpa30BaHMIO. YUEHUKM HAvalbHOM ILKOJIbI
HaYMHAIOT C BHIMOJIHEHUS MPOCTHIX KOMAH/ U 3aJ1a4: MCII0JIb30BaHUE LIMKJIOB
U MMapaMeTpoB B MPOrpaMMUPOBAHUU, TTPOrPaMMUPOBAHNE POOOTOB U pellie-
HUeE MPOCTBIX AITOPUTMUYECKUX 3a1a4. [TocTreneHHOe ycIOXKHEHUE 3a1a4, Me-
pexol oT 6a30BbIX KOMaH/ K 00J1ee CJI0XKHBIM KOHLETILIUSIM (PeKypcusl, CTPYK-
TYpUPOBaHHbIE JaHHBIE) TOMoOraeT (OopMHUPOBaTh INIyOOKOE ITOHMMAaHUe
MpeaMeTa U pa3BMBaTh TBOPUYECKU I MTOTEHLIMA yyamuxcs [9].
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B cBsI3u ¢ 3TUM MHTerpaius 3JeKTPOHHBIX MepapXUUECKUX CTPYKTYp B
co3maHMe y4eOHOI mporpamMMbl MO HMH(pOpMaTHMKE YYEHMKOB HauyaJlbHbIX
KJIaCCOB MpPEACTaBJsIET COO0M BaXKHBIM U 11€JIeCO00pa3HbIiA TTOAXOMA, KOTOPbIM
MOXKET CIIOCOOCTBOATH PELLIEHUIO BbISIBIEHHBIX ITPO0JeM. IMeeTcss 1oCcTaToOuHO
00JIbIIIOE KOJIMYECTBO apIYMEHTOB B I0JIb3Y 3TOT0 MOAXO0/A.

1. O6ocHOBaHKE BaXKHOCTH UCTIOJIb30BAaHMS DJIEKTPOHHbBIX M€PAPXUUYECKUX
CTPYKTYp

1.1. CHMXEeHHME CIOXHOCTU COIEePKAHUS:

— TpeAcTaBieHUe MHGOPMALMK HEJIUHEHMHBIM 00pa3oM: 3JeKTPOHHBIE
hepapxuueckue CTPYKTYpbl IIO3BOJISIIOT OpraHM30BaTh y4eOHbIE
MaTepuabl KaK B JIOTMYECKYIO M TMOCJEN0BaTEIbHYIO CUCTEMY, TaK U
HeJIMHEWHbIM 00pa3oM. KoHlienimmu MOXXHO pa3douTh Ha 0ojiee MeIKue
W JOCTYIMHBIE YacTH, YTO OOJIer4yaeT MOHUMAHME CIIOXHBIX TEM.
Hanpumep, uepapxusi MOXeT HauuMHATbCs C 0a30BbIX IMOHSITUI U
MOCTEIEHHO YCJIOXHSTLCS IO MEpe OCBOCHMSI MaTepuayia, 4To obec-
rneyrMBaeT MnocreneHHoe odydyeHue. B cucreme booc.io mcnonb3yercs
WHTEepaKTUBHOE IpeJCTaBlIeHUE YIEOHbIX MAaTEPUAIOB B BUJIE UEPaAPXU-
YeCKMX KOHIIENTYyaJbHbIX KapT, YTO MO3BOJISIET TMOKO OpraHU30BaTh U
npeacTaBiasaTh yueOHbilt matepuan [10]. Cucrema moaaep>KMBaeT Kak
JIMHEHBIE, TaK U HEJIMHEHHbIE yUeOHbIE TIJTaHbI, KOTOPbIE aBTOMAaTHYE-
CKHU TIOJACTPAaMBAIOTCS TMOJ, MPOTPecc yJyallerocs, 4YTo CrnocoocTByeT 00-
Jiee MEPCOHATU3UPOBAHHOMY U 3(EPEKTUBHOMY OOYYEHUIO. DTO OCO-
OCHHO TMOJIE3HO ISl CJIOXHBIX AWCUMILIAH, TA€ BaXXHO MOHUMATh
B3aMMOCBSI3U MEXIY Pa3IMYHbIMU KOHUEMIMUSIMA U TEMaAMMU;

— BU3yaM3allus CJIOXHBIX KOHILIEIIMA: MCIOJIb30BaHUE TpahruecKUX
BJIEMEHTOB, TaKMX KaK CXEMbI, JuMarpaMMbl U aHUMAallMU, JejlaeT ab-
CTpaKTHBIC KOHLENLIMHY 00Jiee HAarISIAHBIMU U TTIOHSITHBIMU. Bu3yanbHoe
MpeacTaBieHrue MHOOPMALIMK TOMOTaeT yJallluMcsl MJIaAIIero Bo3pacra
JIydllle yCBauBaTh M 3allOMUMHaTh Matepuai. B ctatbe [11] momuepkuBa-
€TCsl BaXXHOCTb MEpapXUUeCKOM IPYIMNUPOBKY BU3YaJbHbBIX 2JIEMEHTOB
st a¢pdeKTUBHOI nepenaun nHopmaunu. B padbore ucciemyercs, Kak
WCIIOJb30BAHUE BU3YaAbHbBIX 2JIEMEHTOB B MEepapXUUeCKOM CTPYKType
TMOMOTAEeT yJIyUYIIUTb BOCIPUITHE Y TIOHMMAHUE CIOXHBIX TEM. DTa TeX-
HUKa TO03BOJSIET aBTOMATMYECKM BOCCTaHABIMBATh HepapXuuecKue
IPYIIIBI U3 MAKETOB BU3YaJIbHBIX 3JIEMEHTOB, UTO JIeJIaeT CJA0XKHbIE KOH-
LenLuu 00Jiee TOCTYITHBIMU U TMTOHSTHBIMU.

1.2. Amanirauus K BO3paCTHBIM OCOOEHHOCTSIM

— TEePCOHAIM3UPOBAHHOE OOYYEHME: TEKTPOHHbIE NepapXUUECKUE CTPYK-
TYpbl MOTYT OBITh aJANITUPOBAHBI K MHAWBUIAYAIbHBIM MOTPEOHOCTIM U
YPOBHIO MOITOTOBKM KaX10TO YYEHUKA. DTO MO3BOJISIET YUUTENISIM MIPEI0-
CTaBJISATh MaTepUaJIbl, COOTBETCTBYIOIIME BO3PACTy U KOTHUTHUBHBIM CITO-
COOHOCTSIM JieTeli, 4To rmomMoraet 0osiee 3PHEKTUBHOMY O0YUECHMUIO;

— MHTEpPAKTUBHbBIC 3JIEMEHTHI: BKJIIOUEHNWE WHTEPAKTUBHBIX 3JI€MEHTOB
(TecToB, BUKTOPUH, MpPaKTUYECKUX 3adaHWil) MOMOraeT yaepXuBaTb
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BHMMaHHE YYEHUKOB HayaJbHOM IIKOJBbI U JeaeT MpoLecc o0ydyeHUst
OoJiee yBieKaTeaAbHbIM. MHTepaKTUBHBIE 3aJJaHUSI CTUMYJIUPYIOT aKTUB-
HOE yJyacTHe YUeHUKOB 1 CIIOCOOCTBYIOT 00Jiee ITyOOKOMY MOHUMAaHUIO
MaTepuana;

— MHTErpalnysi UrpoBbIX TEXHOJIOTUM: B paMKax M3y4YeHMUSs IOIXOI0B K
00y4yeHUI0 MH(POPMATUKE B HAYaJIbHOW IIKOJE BaXKHO MCIIOJIb30BaTh
CleuMaaM3UupOBaHHOE IIpOorpaMMHOE oOOecrieyeHue U UTPOBBIE
TeXHOJOTUU JJid (OopMUPOBAaHUSI MHMOPMALIMOHHON KYJIBTYPHl Y
MJIAJIIMX ITKOJIBHUKOB.

OOyueHue MHGOPMATUKE TOKHO YYUThIBATh BO3PACTHbIE OCOOEHHOCTHU
YUEHMKOB M BKJIIOYATh UTPOBbIE 3aJaHWSl U MHTEPAKTUBHbBIEC YIPAXKHEHUS,
crnocoOCTByIolIMe Oosiee TIIIyOOKOMY YCBOGHMIO MaTepuaja U pPa3BUTHIO
KPUTHUUYECKOTO MBILILJIEHUS Yy neTeii [12].

2. llemecooOGpa3HOCTh WCIIOJb30BAHUS 3JIEKTPOHHBIX HepapXUIYECKUX
CTPYKTYP

2.1. IToBbiieHUE >PHEKTUBHOCTU OOYUECHMUS:

— YCKOpeHMe Tpoliecca 00y4eHusl: 3JIEKTPOHHbIE HepapXUuecKue CTPYyK-
TYpbl MO3BOJISIIOT YUUTEISIM 3(PHEKTUBHO MIaHMPOBATh U OPraHU30BbI-
BaTh YY€OHBII MpolLIecC, YTO CHUXKAET 3aTpaThl BDEMEHM Ha MOJATOTOBKY
1 MPOBEAEHUE YPOKOB. DTO OCBOOOXIAET BpeMs 1Isl 6ojiee rIIy0OOKOro
U3YYEeHUSI TEM U MUHAUBUIYATbHOU pabOThI C YYCHUKAMMU,

— yAydllleHHue pe3yJbTaToB: UCCAeA0BaHUS MTOKA3bIBAIOT, YTO UCIOIb30Ba-
HUE 2JIEKTPOHHBIX YYEOHBIX MaTepuajoB U MEPApXUUYECKUX CTPYKTYP
CIMOCOOCTBYET YJIYUIIEHUIO aKaaeMUYECKMX pe3yJbTaTOB YJalllUXCs.
Yyaiuecs, odyyaroiuecs: ¢ MCIOJb30BAaHUMEM TaKMX METOIOB, 1€MOH-
CTpPUPYIOT 00Jiee BICOKME MOKA3aTeIM B TeCTaX U JIydllle yCBauBalOT Ma-
Tepual.

2.2. UHTerpanusi ¢ COBpeMEeHHBIMU TEXHOJOTUSIMU:

— TOATOTOBKa K OyaylleMy: MCIIOJIb30BaHUE 3JIEKTPOHHBIX HMepapXuye-
CKUX CTPYKTYpP FOTOBUT yUallluxcsl K paboTe ¢ COBpeMEHHbIMU TEXHOJIO-
TUSIMU M UH(POPMAILIMOHHBIMU CUCTEeMaMU. DTO BaXKHO ISl UX Oyayliei
yuyeOHOI U nmpodeCCUOHATbHON AesTeIbHOCTH, TaK KaK yMeHMue pado-
TaTh ¢ UH(OpMaMelt U UCMOIb30BaTh IM(PPOBbIE MHCTPYMEHTBI CTAHO-
BUTCSI Bce 0oJiee BOCTPEOOBAHHBIM;

— JIOCTYII K pecypcaMm: 2JIeKTPOHHBIE MepapXUuecKre CTPYKTYphbl odecrie-
YMBAIOT JOCTYIl K pa3HOOOpa3HbBIM OOpa3oBaTeIbHBIM pecypcaM, Ha-
MprUMep, K OHJIaiiH-0M0IMoTeKaM MJIM 00pa30BaTeIbHBIM IUIaT(PopMaM.
DTO pacivpsieT BO3MOXHOCTH yYalllMXCSl 1M yYUTENIei, MO3BOJISIS UC-
M0JIb30BaTh IIIMPOKUI CIIEKTP MaTepUaioB 1151 00yyeHus. Takast TeXHO-
JIOTHUS yJIy4dllIaeT AOCTYM K y4eOHbIM MaTepuasiaM (2JIEKTPOHHbIE KHUTH,
BUJI€O, 0a3bl JAaHHBIX), CIIOCOOCTBYS OoJjiee 3(p(HEKTUBHOMY OOYUECHUIO.
MccnenoBaHusl MOKa3bIBalOT, YTO MOAOOHBIE CTPYKTYpPhl TaKXKe YJIyd-
IIaI0T YCIEBaeMOCTh, OCOOEHHO MO MaTeMaTUKEe U €CTeCTBEHHBIM Ha-
ykawm [13].
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BHeapeHue MHHOBALIMOHHBIX METOJOB OOYYEHUsI, OCHOBAHHBIX Ha MC-
MOJIb30BAaHUHU 2JIEKTPOHHBIX PECYPCOB, SIBJISIETCS KJIFOUEBBIM aCIIEKTOM COBpE-
MEHHOro oopa3zoBaHus. [IpuMeHeHUe 2JIEKTPOHHBIX CPEICTB B YU4eOHON nesi-
TE€JIbHOCTU CIOCOOCTBYET HE TOJBKO YIYUYIIEHUIO TOHMMaHUS Y4eOHOro
MaTepualia, HO 1 pa3BUTUIO BaXKHbIX JIMYHOCTHBIX KAQUe€CTB, TAKUX KaK OTBET-
CTBEHHOCTb, CAMOCTOSITEIbHOCTh U CIIOCOOHOCTh K maHupoBaHuio [14]. Mc-
cjleloBaHUE JEMOHCTPUPYET, UTO MCIIOJb30BaHUE JIEKTPOHHBIX PECYpCOB B
00pa3oBaTeIbHOM IPOILIECCE OKA3bIBAET 3HAUUTEIbHOE MOJOXKUTEIbHOE BN -
HUE Ha pa3BUTHE IIIKOJIbHUKOB.

HMcnonb3oBaHKe 2J1€KTPOHHBIX MepApPXUUECKUX CTPYKTYP B OOyUeHUU UH-
(bopMaTuKe y4eHMKOB HauyaJIbHOM IIKOJIBI SIBJISIETCSI BAXKHBIM U 1I€J1€C000pa3-
HBbIM TOJIXOJ0OM, KOTOPbI IO3BOJISIET CHU3UTh CJIOXHOCTb COJAEpPXKaHUS U
afarTUpPOBaTh MaTEPUAJIbl K BO3PACTHBIM OCOOEHHOCTSM YYallluXcs. DTO CMO-
COOCTBYeT MOBBILLIEHUIO 3((HEKTUBHOCTU OOYyUECHUSI, YIYIIICHUIO aKaJeMUue-
CKUX pe3yJIbTaTOB U MHTErpaliuiyi ¢ COBPEeMEHHBbIMU TEXHOJIOTUSIMU, TTOATOTaB-
JIMBasl ydaluuxcs K Oyayliei yaeoHol 1 mpodecCuOHaIbHOM AeITEIbHOCTH.

BHenpeHue 251eKTPOHHBIX MepapXUUeCKUX CTPYKTYp B IMpoliecC 00yuyeHust
WH(pOpMaTHKe B HAYAJIbHBIX IIKOJIaX MOXET 3HAUMTEJIbHO YJAYYIIUTh KaueCTBO
oOpa3oBaHusl, caeaTh ero 0ojee JOCTYIMHBIM U 3(h(MEKTUBHBIM [IJIS BCEX yda-
muxcsi. B 3ToM KOHTEKCTe Takue CpecTBa MpeaiaratoT 0ojiee ruOKyo CTPYKTY-
pY, TTO3BOJISIIONIYIO YYEHUMKAM CaMOCTOSITEJIbHO OCYILECTBIISITh HAaBUTAlLlMIO TIO
y4eOHBIM MaTepurajaM KaK JUHEMHbBIM, TaK U HEJIMHEIHBIM 00pa3oM (puc. J).

Puc. 5. [NocTpoeHne CTPpyKTypbl coaepxXaHus kypca MHGopMaTmnkm npm noOMoLLm
9NEKTPOHHbIX NEPAPXMYECKUX CTPYKTYP

UecToyHuk: co3paro E.bl. BupanbekosbiM, B.6. KangaHoBbIM.
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» Informatics as a science

» Information and Information Processes
* What is INFORMATION?

Types and properties of information

Measuring information

Information processes
Forms of representation and processing of information
= Pr tation of ical information

= Positional number systems
= Binary numeral system
= Octal and hexadecimal numeral system
« Information security
» General principles of computer operation
= Classification of computers
o Brief historical overview
o Second generation computers
o Third generation computers
o Fourth generation computers
» Computer system devices
o Principle of computer design
o What is command and how is it executed?
o Architecture and structure of computer
= Cenftral processing unit
=  Memory of the computer
= Devices forming internal memory
= Devices forming external memory|
= Audio adapter
= Video adapter
= Keyboard
« Software
» Classification of software
» Application software
= Operating systems

Figure 5. Building the structure of the computer science course content using electronic
hierarchical structures

Source: created by EsenYY. Bidaibekov, Baglan B. Kaldanov.

MHTerpaiiys 2JIeKTPOHHBIX MepapXUYECKUX CTPYKTYP B 00pa3oBaTeIbHbIE
MPOLECCHl YCMEUTHO MPOUCXOIUT B PA3IMUYHBIX OOJACTIX 3HAHWM, BKIIIOYAs
o0ydyeHue sI3bIKaM U ecTeCTBEHHbIM Haykam. Hampumep, npoektbl «MHdoOp-
MalMOoHHBIK nHTerparop “Uepapxus-20007» u «A3bIKoBas cpena» UCIOJIb3Y-
0T TUIIEPTEKCTOBBIE CUCTEMBbI 7151 YIJTyOJeHHOTO U3YUEeHUSI CIOKHBIX HAyYHbIX
KoHuenuuii [15]. B obmactn mHpoOpMaTKA Takue MOAXOAbI MOTYT IMOMOYb
yyalymcs Jy4dile MOoHITh IporpaMMUpOBaHre U C(hOPMUPOBATH AITOPUTMMU -
YeCKOe MbIIUIEHUE, MPEI0CTaBIsIsI BO3MOXHOCTh B3aMMO/I€ICTBOBATh C MaTe-
pUAJIOM Ha Pa3HbIX YPOBHSX CJIOXHOCTHU Y B PA3JIMYHBIX KOHTEKCTAX.

MudopmalilMoOHHBII MHTErpaTOp ObLI CO3/aH Ha 06a3e MMPOKO M3BECTHOM
orepalMoHHOU cucteMbl Microsoft Windows ¢ Mcrosib30BaHUEM SI3bIKa TPO-
rpammupoBaHus Visual Basic. DTo mo3Boniao caeaaTh MporpaMmMy OTHOCH-
TeJbHO JIETKON M C HEBBICOKMMM CUCTeMHBbIMU TpeOoBaHusiMu. MHTEepdeiic
MporpaMMbl MHTYUTMBHO MOHSITEH, OCHOBAaH Ha CTaHIAPTHBIX 3J€MEHTax
yripasiaeHust Windows 1 BKJIIOUaeT yI0OHYIO CUCTEMY MTOMOIIM, YTO 00JieryaeT
paboTy C MHTErPaTOPOM.

B mporecce co3gaHus mporpaMMbl ObLT BBIpaOOTaH CIelMaIM3MPOBAH-
HBI METOJA OopraHu3aluy MHGOpPMaLUM B YYEOHBIX TMIIEpMeAra-pecypcax,
KOTOPBIA SIBSIETCSI KJIIOUEBBIM 3JIEMEHTOM TE€XHOJOIMU MH(pOPMALIMOHHOIO
WHTErpyMpoOBaHUs U MPUMEHSIETCS TIpU paboTe ¢ 2JIEKTPOHHBIMU Mepapxuye-
CKUMHU CUCTEMaMU MOHATUI. COrjlacCHO 3TOMY METOY, B 3JIEKTPOHHBIX Y4eO-
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HBIX TUMNEpMeIMra-pecypcax MOMUMO MHMOPMALIMOHHBIX CTPaHULL JOJKHA
OBITH CTpaHUIIA, OTOOpaXKaloLIask CTPYKTYpyY pecypca [16, c. 14]. Dra cTpanuna,
Ha3bIBaeMasl KapToii, MpeacTaBisieT co00i hepapXuio 3aroj0BKOB BCEX CTpa-
HUILL JOKYMEHTA, WX CTPYKTYPUPOBAHHOE COepKaHUE.

CrenoBaTeIbHO, MOXHO YTBEpKAaTh, UTO MH(OPMALIMOHHbIE MHTEIPaTO-
Pbl COXpaHSIIOT CBOIO aKTyaJIbHOCTh M B COBPEMEHHOM 00pa30oBaTe/IbHOM cpe-
Jie, 0COOEHHO B KOHTEKCTE HayaJbHOro oOpa3oBaHus no nHgopmatuke. [1pu-
MEHEHHE TaKMUX CHCTEM I103BOJISIET HE TOJbKO CTPYKTYpPHMPOBATh YYEOHBIN
MaTepuall, HO U AejaaTh Ipoliecc oOyuyeHus1 0ojiee UHTePAKTUBHBIM U UHTYM -
TUBHO TMOHSITHBIM Ojiaronapsi NpoaAyMaHHOMY MHTepdeiicy U cucTteMe MOMO-
1LIM, YTO B CBOIO 0UYepeb MOXKET 3HAUMTEIbHO MOBBICUTH 3(h(HEKTUBHOCTD pea-
JIN3alIMU 00pa30BaTeIbHBIX IPOTPAMM.

ITpoBeneHHbBI aHAIM3 U MPOAEMOHCTPUPOBAHHbBIC MPUMEPHI TTOTYEPKU -
BalOT CYIIECTBEHHBINI 00pa30BaTe/IbHbIN MOTEHILIMATI UEepapXUUECKUX CTPYK-
Typ.

3akimouenne. OO0OCHOBAH 3HAUMTEIbHBIN MOTEHIIMAT IPUMEHEHUS DJIeK-
TPOHHBIX MEPAPXUYECKUX CTPYKTYp B paMKax (hOPMUPOBAHMST COAEPKAHMS
00y4YeHMST U COAEPKATEILHOIO HAIIOJHEHUST LM(POBBIX PECYPCOB MJISI TTOATO-
TOBKM 10 MH(POPMATUKE y4YalllMXCsl HaYaJbHBIX IIKOJ. AHAJIN3 YYEOHBIX TTPO-
rpaMM MH(OPMATUKU B pa3IndHbIX cTpaHax (Kwutait, Aurmus, OuHasHaus,
Ipeunsi, CnoBakus, KazaxcraH) BbISIBUJI MPEUMMYILIECTBA U HEIOCTATKU 3TUX
nporpaMMm. OCHOBHBIE MPEUMYIIECTBA BKJIIOYAIOT Pa3BUTHUE KPUTUUYECKOIO
MBIIIIEHUSI, HABBIKOB pPelLlIeHUsI TTpo0JieM U L(ppoBoit rpaMoTHOCTU. OTHAKO
HEIOCTAaTKU, TaK1e KaK CJIOXHOCTb COIepxXKaHUs M HeadalnTUPOBAHHOCTh Ma-
TEpUAIOB K BO3PACTHBIM OCOOCHHOCTSIM YYalllMXCsl, CO3Jal0T 3HAUUTEIbHbIC
npensTcTBus 1is1 3OEeKTUBHOrO o0ydyeHus. BBeneHue 3J1eKTpOHHBIX uepap-
XMYECKUX CTPYKTYP MOXET CTaTh pellieHUEM 3TUX Mpo0JieM, TaK KaK OHU CH-
CTeMaTU3UPYIOT 1 YIIOPSIIOUMBAIOT YU4eOHbIE MaTepuraibl, o0jierdyast uX ycBoe-
HUE KakK JJig YYeHUKOB, TaK M JJIs1 TpernojaBaTtelieil, U I03BOJISIOT OoJiee
3 HEKTUBHO OTCIECKMBATh U OLIEHUBATh YCIIEBAEMOCTb YUalllXCS.

Onpoc, mpoBeAeHHbI Cpeau YIUTEIei, IBISIeTCS LIECHHBIM MHCTPYMEHTOM
JIJISI BBISIBJICHMS CYLLIECTBYIOIIMX MTPOOJIEM U OrpaHUUYECHMIA B 00pa30BaTeIbHOMN
cucteMe. AHaJIM3 MOAX0I0B K 00ydyeHU1o nHdopMaTuke B KazaxcrtaHe u B 3a-
pYOEXXHBIX CTpaHax, a TaKXKe pe3yabTaThl ONpoca He TOJLKO MOATBEPXKIAIOT
HEoOXOAMMOCTb BHEAPEHMSI HOBOBBEICHUI, HO U YKa3bIBAaIOT Ha crielupuye-
CKMe HampaBjJeHUSI IJIs JaJdbHEHMIIero pa3BUTUS y4eOHBIX IIPOTPAMM, YTO
BKJIIOYAET B ce0sl pa3pabOTKy yueOHbIX MaTepuajioB, KOTOpPbIe B 0OJIbILIEH CTe-
MEHU COOTBETCTBYIOT BO3PACTHBIM OCOOCHHOCTSIM YUEHMKOB, a TaKXKe TMOBBI-
eHuo 3¢ GHEKTUBHOCTU O0YYEHUS 1 Pa3bsICHEHUIO CI0XHBIX TEPMUHOB.

bynyumine uccinenoBaHusl B 3TOM 00JacTM MOTYT 3aTparuBaTh CO3JaHUE U
BHEJIPEHNE YCOBEPIIEHCTBOBAHHBIX MH(MOPMALIMOHHBIX MHTErPaTOPOB, COOT-
BETCTBYIOLLIMX COBPEMEHHBIM TpeOOBaHUSM M TEHAECHLMSIM B 0Opa30BaHMU.
Ocoboe BHUMaHUeE CaeayeT yAeIUTh pa3padoTKe nHTepdeiicoB, MAKCUMAaIbHO
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aJanNTUPOBAHHBIX K MOTPEOHOCTSIM YYEHUMKOB HavyaIbHbIX KJIACCOB, YTOOBI 00-
JIETYUTh UM B3aUMOACUCTBUE C Y4EOHBIM MATEPUATIOM U CIIOCOOCTBOBATH 0O-
Jiee rIIy0OKOMY MOHMMaHWI0 MH(POPMATUKU Y APYTUX TUCLIATIIIMH.
BHeapeHue 251eKTpOHHBIX MepapXUUeCKUX CTPYKTYP B 0OyUYeHME U Co3/a-
HUe LU@POBBIX PECYPCOB IS yJallMXCS HAyalbHOM IIKOJbI CIIOCOOCTBYET
(opmupoBaHMIO 00JIee MHTEPAKTUBHOM M MOTUBHUPYIOIIEH yueOHOI Cpejbl.
JI1s1 1OCTUXKEeHUST 3TUX liejieil TpeOyeTcsl coBMecTHas paboTta oOpa3oBaTeib-
HBIX YUPEXIEHUH, pa3padOTUMKOB YUYEOHBIX MPOrpaMM U yuuTeeil, HarpaB-
JIeHHas Ha BHeApeHUe 3(pPeKTUBHBIX 1 UHHOBALIMOHHBIX METOAUK OOy4YEHUS,
CIMOCOOHBIX IMOJATOTOBUTD IIKOJbHMKOB K YCITEIITHOM MpodecCuoHaIbHOM Aesi-
TEJIbHOCTH B YCJIOBUSIX pa3BUTHUS IN100aTbHOTO MH(MOPMALIMOHHOIO O0ILIECTBA.

Cnucok nutepartypbl

[11  Ipunwxkyn B.B. OpraHu3zaiiysi KOMIIbIOTEpU3UPOBAHHOIO 0OyUYeHHUs Ha Oa3e nepap-
XMUYECKUX CTPYKTYpP JaHHBIX: THC. ... KaHI. e, HayK. AJMaTel, 1996. 146 c.

[2] Kysueuos A.A., Ipueopves C.I., Ipunwukyn B.B. IIpoeKT mprMepHOIi IPOrpaMMBbI 11O
nH(opMaTHKe 11 OCHOBHOI 00l1ieo0pa3oBaTeibHOM 11KoJibl // BectHuk MITTTY.
Cepust: UndopmaTtuka n nHdopmatusaums oopazobanms. 2011. Ne 22. C. 5-24.

[3] Kapasaes H.JI., Cobonsesa E.B. AHanu3 nmporpaMMHBIX CEpPBUCOB U uiaTgopM, oo1a-
JAoNIMX MOTEHIIMAIOM /15 refiMudukaiiuu ooyyeHus // KoHuent (HaydHO-MeTOo-
JUYECKMI 3JIeKTPOHHBIM xkypHai). 2017. Ne 8. C. 14—24.

[4]  bBocosa JI.JI. lIkonpHas uHpopMmaTuka B Kurtae: uueu, KOTopble MOIYT ObITh HaM
nosie3Hsl // Hayka u mikoma. 2016. Ne 1. C. 112—120.

[5] Katyetova A. Teaching informatics in primary schools of Kazakhstan: current state,
problems, and prospects // INTED2023 Proceedings. Valencia: IATED Academy,
2023. P. 2524—2531. https://doi.org/10.21125/inted.2023.0710

[6]  Gousiou A., Grammenos N. Informatics and ICT as learning subjects in primary and
secondary education in Greece // Anatolian Journal of Education. 2023. Vol. 8.
No. 1. P. 217—-230. https://doi.org/10.29333/aje.2023.8115a

[71  Katyetova A., Stoffova V. Analysis of ICT competencies and skills of primary schools
informatics teachers // INTED2023 Proceedings. Valencia: IATED Academy, 2023.
P. 4040—4048. https://doi.org/10.21125/inted.2023.1073

[8]  budaiibexos E.bI., Hoawosa A.b. CocTosiHUE U TTepCIIeKTHBA pa3BUTUSI MH(OPMATH -
K1 B HaYaJlbHBIX Kiaccax 1mKoa Pecnyonnku Kazaxcran // Tpyasl boabiioro Moc-
KOBCKOTO CEMMHAapa M0 METOIMKE paHHero ooyueHus nagopmaruke. T. 3. M.: U3na-
Bo Poccuiickoro rocynapcTBeHHOTO collMaibHOro yHuBepeurera, 2012. C. 29—42.

[91  Dagien V., Hromkovi J., Lacher R. Designing informatics curriculum for K-12
education: From concepts to implementations // Informatics in Education. 2021.
Vol. 20. Issue 3. P. 333—360. https://doi.org/10.15388/infedu.2021.22

[10] Schwab M., Strobelt H., Tompkin J., Fredericks C., Huff C., Higgins D., Strezhnev A.,
Komisarchik M., King, G., Pfister H. booc.io: an education system with hierarchical
concept maps and dynamic non-linear learning plans // IEEE Transactions on
Visualization and Computer Graphics. 2017. Vol. 23. Issue 1. P. 571—580. https://doi.
org/10.1109/TVCG.2016.2598518

[11] Shi D., Cui W., Huang D., Zhang H., Cao N. Reverse-engineering information
presentations: recovering hierarchical grouping from layouts of visual elements //
Visual Intellegence. 2023. Vol. 1. https://doi.org/10.1007/s44267-023-00010-1

294 TEACHING COMPUTER SCIENCE


https://doi.org/10.21125/inted.2023.0710
https://doi.org/10.29333/aje.2023.8115a
https://doi.org/10.21125/inted.2023.1073
https://doi.org/10.15388/infedu.2021.22
https://www.researchgate.net/publication/306006237_boocio_An_Education_System_with_Hierarchical_Concept_Maps
https://doi.org/10.1007/s44267-023-00010-1

Budaiibexos E.bl., Karoanos B.b. Becthuk PYIH. Cepus: Undopmatusanus oopasosanus. 2024. T. 21. Ne 3. C. 275-296

[12]

[13]

[14]

[15]

[16]

[1]

2]

[3]

[4]
[5]

[6]

[7]

[8]

9]

[10]

Orynbayeva L.K., Kosherbaeva A.N., Grinshkun V.V., Bidaibekov E.Y., Kosherbaeva
G.N., Bissenbayeva Zh. Development of electronic resources on the formation of
personal qualities of schoolchildren // Journal of Intellectual Disability — Diagnosis
and Treatment. 2020. Vol. 8. No. 4. P. 777—783. https://doi.org/10.6000/2292-
2598.2020.08.04.21

Valverde-Berrocoso J., Acevedo-Borrega J., Cerezo-Pizarro M. Educational technology
and student performance: a systematic review // Frontiers in Education. 2022. Vol. 7.
https://doi.org/10.3389/feduc.2022.916502

Ilyzankoea JI.B. OcoOGeHHOCTH MperogaBaHus MHGOPMATUKKM B HaYaJbHOM IIIKO-
Je // OOlecTBO: COLMOJIOTUS, cuxoaorusi, negaroruka. 2021. Ne 5. C. 155—159.
https://doi.org/10.24158/spp.2021.5.27

Ipunwkyn B.B. Teopus u mpakTuKa IIpUMEHEHUST UepPapXUUeCKUX CTPYKTYP B MH-
dopmaTuzanuy odbpazoBaHusg 1 00ydyeHun nHpopmatnke. M.: MI'TIY, 2004. 418 c.
Tpunwkyn B.B., Illynuna JI.A. Tlogxoabl K MHAUBUIYyaIU3alud OOyYeHUS IIKOJIb-
HUKOB Ha OCHOBE MCTIOJIb30BAaHUS UEPAPXUI TSI aBTOMATU3ALIMU CONEPKATEIBHO-
ro HaIoJHEeHUsT 00pa3oBaTebHBIX pecypcoB // dyHaaMeHTaabHbIe MTPOOJIEMbI 00-
YUeHUsT MaTeMaTrKe, WHQopMaTrKe M MHGOPMaTU3aId 00pa3oBaHUs: COOPHUK
TE3UCOB JI0KJIaa0B MexnyHaponHoii HayuHou KoHpepeHuuu. Enew: Enenkuii ro-
cyaapcTBeHHbI yHuBepcuteT uM. M.A. bynuna, 2021. C. 10—15.

References

Grinshkun VV. Organization of computerized learning based on hierarchical data
structures (dissertation of Candidate of Pedagogical Sciences). Almaty; 1996.
(In Russ.)

Kuznetsov AA, Grigoriev SG, Grinshkun VV. Project of a sample program in
computer science for general education schools. Vestnik of Moscow City University.
Series: Informatics and Informatization of Education. 2011;22:5—24. (In Russ.)
Karavaev NL, Soboleva EV. Analysis of software services and platforms with potential
for gamification of learning. Concept (Scientific and Methodological Electronic
Journal). 2017;8:14—24. (In Russ.)

Bosova LL. School informatics in China: ideas that could be useful for us. Science and
School. 2016;1:112—120. (In Russ.)

Katyetova A. Teaching informatics in primary schools of Kazakhstan: current state,
problems, and prospects. INTED2023 Proceedings. Valencia: IATED Academy; 2023.
p. 2524—2531. https://doi.org/10.21125/inted.2023.0710

Gousiou A, Grammenos N. Informatics and ICT as learning subjects in primary and
secondary education in Greece. Anatolian Journal of Education. 2023;8(1):217—230.
https://doi.org/10.29333/aje.2023.8115a

Katyetova A, Stoffova V. Analysis of ICT competencies and skills of primary schools
informatics teachers. INTED2023 Proceedings. Valencia: IATED Academy; 2023.
p. 4040—4048. https://doi.org/10.21125/inted.2023.1073

Bidaibekov EY, Ibashova AB. State and prospects of informatics development in
primary schools of the Republic of Kazakhstan. Proceedings of the Great Moscow
Seminar on early informatics teaching methodology. Vol. 3. Moscow: Russian State
Social University Publ.; 2012. p. 29—43. (In Russ.)

Dagien V, Hromkovi J, Lacher R. Designing informatics curriculum for K-12
education: From concepts to implementations. [Informatics in Education.
2021;20(3):333—360. https://doi.org/10.15388 /infedu.2021.22

Schwab M, Strobelt H, Tompkin J, Fredericks C, Huff C, Higgins D, Strezhnev A,
Komisarchik M, King G, Pfister H. booc.io: booc.io: an education system with

OBYYEHUE UHO®OPMATUKE 295


https://doi.org/10.6000/2292-2598.2020.08.04.21
https://doi.org/10.6000/2292-2598.2020.08.04.21
https://doi.org/10.24158/spp.2021.5.27
https://doi.org/10.21125/inted.2023.0710
https://doi.org/10.29333/aje.2023.8115a
https://doi.org/10.21125/inted.2023.1073
https://doi.org/10.15388/infedu.2021.22

Bidaibekov E.Y., Kaldanov B.B. RUDN Journal of Informatization in Education. 2024;21(3):275—296

hierarchical concept maps and dynamic non-linear learning plans. /EEFE Transactions
on Visualization and Computer Graphics. 2017;23(1):571-580. https://doi.
org/10.1109/TVCG.2016.2598518

[11] Shi D, Cui W, Huang D, Zhang H, Cao N. Reverse-engineering information
presentations: recovering hierarchical grouping from layouts of visual elements. Visual
Intellegence. 2023;1. https://doi.org/10.1007 /s44267-023-00010-1

[12] Orynbayeva LK, Kosherbaeva AN, Grinshkun VV, Bidaibekov EY, Kosherbaeva GN,
Bissenbayeva Zh. Development of electronic resources on the formation of personal
qualities of schoolchildren. Journal of Intellectual Disability — Diagnosis and Treatment,
2020;8(4):777—783. https://doi.org/10.6000/2292-2598.2020.08.04.21

[13] Valverde-Berrocoso J, Acevedo-Borrega J, Cerezo-Pizarro M. Educational
technology and student performance: a systematic review. Frontiers in Education.
2022;7. https://doi.org/ 10.3389/feduc.2022.916502

[14] Puzankova LV. Features of teaching computer science in primary school. Society:
Sociology, Psychology, Pedagogics. 2021;5:155—159. (In Russ.) https://doi.
org/10.24158 /spp.2021.5.27

[15] Grinshkun VV. Theory and practice of application of hierarchical structures in
informatization of education and teaching Informatics. Moscow: Moscow City
Pedagogical University Publ.; 2004. (In Russ.)

[16] Grinshkun VV, Shunina LA. Approaches to individualization of school student’s
education based on the use of hierarchies to automatical generation of the educational
resources content. In: Fundamental problems of teaching mathematics, computer science
and informatization of education: Proceedings of the International Scientific Conference.
Elets: Elets State Ivan Bunin University; 2021. p. 10—15. (In Russ.)

Csenennsi 00 aBTOpax:

buoaiibexos Ecen blknacosuy, NOKTOp TeAarornyeckux Hayk, mnpodeccop Kadeapbl
uHboOpMaTUKU U MH(MOpPMaTU3alluM o0pa3oBaHUsl, (haKyJbTET MaTeMaTUKU, GU3UKU U
uHpopmatuku, Kazaxckuit HallMOHAJbHBIN MTeJarorudeckKuii yHUBepCcUTeT UMeHU Alas,
Kazaxcrtan, 050010, Anmartsl, nipocrekt Jdocteik, A. 13. ORCID: 0000-0001-7746-9809.
SPIN-koxa: 4402-4334. E-mail: esen_bidaibekov@mail.ru

Kanoanoe baenran bakvimbaesuy, PhD noktopaHT Kadenpbl THOOPMATUKA U TH(DOPMATH -
3alM 00pa3oBaHUs, (PaKyJIBTET MaTeMaTuKU, (pu3nKu U nHpopMmaTuku, Kazaxckuii Ha-
LMOHAJIbHBIN TIemarornyeckuii ynusepcuteT uMeHu Aodasi, Kazaxcran, 050010, Anmatsl,
npocnekT Jocthik, a. 13. ORCID: 0009-0004-5205-9124. E-mail: kenzhebekoffbaga@
gmail.com

Bio notes:

Esen Y. Bidaibekov, Doctor of Pedagogical Sciences, Professor at the Department of Infor-
matics and Education Informatization, Faculty of Mathematics, Physics, and Informatics,
Abai Kazakh National Pedagogical University, 13 Dostyk Avenue, Almaty, 050010, Kazakh-
stan. ORCID: 0000-0001-7746-9809. SPIN-code: 4402-4334. E-mail: esen_bidaibekov@
mail.ru

Baglan B. Kaldanov, PhD Doctoral Student at the Department of Informatics and Educa-
tion Informatization, Faculty of Mathematics, Physics, and Informatics, Abai Kazakh Na-
tional Pedagogical University, 13 Dostyk Avenue, Almaty, 050010, Kazakhstan. ORCID:
0009-0004-5205-9124. E-mail: kenzhebekoffbaga@gmail.com

296 TEACHING COMPUTER SCIENCE


https://www.researchgate.net/publication/306006237_boocio_An_Education_System_with_Hierarchical_Concept_Maps
https://doi.org/10.1007/s44267-023-00010-1
https://doi.org/10.6000/2292-2598.2020.08.04.21
https://doi.org/10.24158/spp.2021.5.27
https://doi.org/10.24158/spp.2021.5.27
mailto:esen_bidaibekov@mail.ru
mailto:esen_bidaibekov@mail.ru
mailto:esen_bidaibekov@mail.ru
mailto:kenzhebekoffbaga@gmail.com

i RUDN Journal of Informatization in Education ISSN 2312-8631 (Print); ISSN 2312-864X (Online)
' 2024 Vol.21 No.3 297-307
BecTHuk PYAH. Cepus: UHdpopmaTuzaums o6pasosaHus http://journals.rudn.ru/literary-criticism

DOI: 10.22363/2312-8631-2024-21-3-297-307
EDN: RUAUFX
UDC 372.8
Research article / Hay4Hasa ctatba

Robotic constructor as a means of teaching C++
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Abstract. Problem statement. This paper considers and substantiates approaches to
solving the problem of insufficient development of methods for teaching C++ programming
to high school studentsin a computer science course using the VEX EDR robotic constructor.
The use of robotic constructors in the school computer science program can significantly
improve the process of teaching programming by providing tasks with a practical bias. It also
contributes to the development of students’ skills of mutual interaction and independent
decision-making, allows to reveal their creative potential in design and design-research
activities, and increases their interest in learning computer science, which is especially
important in today’s technologically oriented society. The aim of this study is to develop the
components of a methodical system for teaching high school students programming in C++
using the VEX EDR robotic constructor and to test the effectiveness of the proposed
methodics. Methodology. To achieve the goal, the method of analyzing scientific and
methodical sources and normative documents that deal with the problem of teaching
programming to high school students within the framework of the computer science course
was used. The experimental research was carried out with the participation of two groups of
schoolchildren. The control group was taught the topic “Linear Algorithm” in the traditional
presentation of the textbook by K.Yu. Polyakov and E.A. Eremin (10—11th grade). The
experimental group was taught this topic using the same textbook, but applying a robotic
constructor, the developed system of tasks, and methodical recommendations. Results. In
the course of the study, it was found that the implementation of the formed components of
the methodical system of teaching high school students programming in C++ using the
robotic constructor VEX EDR allowed to increase the effectiveness of teaching high school
students programming of real performers working ‘in the environment’. Conclusion. The
effectiveness of the developed components of the methodical system of teaching high school
students programming in C++ using the VEX EDR robotic constructor has been
experimentally proved.

Keywords: lesson activities, extracurricular activities, computer science, components,
methodical teaching system, C++ programming language, performer in the environment,
intelligent programming, robotics constructors
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P06OTOTEXHNYECKNI KOHCTPYKTOP KakK cpeacTBO 00y4yeHus
CTapLUEK/IaCCHUKOB NPOorpaMmMmpoBaHuio Ha a3blke C++

A.B. Emcees

Mockosckuii 2opodckoii nedazocuueckuii ynusepcumem, Mockea, Poccuiickas @edepayus
MXeliseevav@mgpu.ru

Annoranus. [locmanoska npodaemot. B jaHHOI paboTe paccMaTpUBAIOTCSI U1 OOOCHO-
BBIBAIOTCS MTOAXOAbI K PELICHUIO MPOOJeMbl HEOCTaTOYHOI pa3pabOTaHHOCTU METOIOB
00yuJeHHsI CTaplleKJIaCCHUKOB MpOorpaMMUpoBaHuio Ha si3bike C++ BKypce nH(popMaTuKu
¢ ucnoab3oBaHUeM pobororexHndyeckoro kKoHcTpykTtopa VEX EDR. IlpumeneHue
POOOTOTEXHUYECKUX KOHCTPYKTOPOB B IIKOJBHOI MporpaMmme Mo MHGOpMaTuKe MOXET
3HAUUTEJIbHO YIYYIIUTh MPOoLiecC 00yYeHUsI MPOrpaMMUPOBAHUIO, TTPEAOCTABIISIS 3a1a4n
C MPaKTUYECKUM YKIOHOM. DTO TaKXKe CIIOCOOCTBYET Pa3BUTUIO Y IIKOJbHUKOB HABHIKOB
B3aMMOJIEICTBUS C pa3IMYHbIMU YCTPONCTBAMU 1 CAMOCTOSITEIbHOTO MPUHSITHS PEIIEHUM,
MO3BOJISIET PACKPBITh WX TBOPUYECKMI MOTEHIIMAT B KOHCTPYKTOPCKOW M IMPOEKTHO-
HUCCIEI0BATEILCKOM MeSITeIbHOCTH, a TakKKe YCHJIMBAET MHTEpec K 0O0y4eHUIo MHpOp-
MaTHUKe, YTO OCOOEHHO BaXHO B COBPEMEHHOM TEXHOJOIMYECKM OPUEHTUPOBAHHOM
obmiectBe. lleaplo JgaHHOrO MCCAENOBaHMSI SIBJISIETCS Ppa3padOTKa KOMITOHEHTOB
METOAMYECKOIN CUCTEMbI O0yYEeHUSI CTapIIEKJIaCCHMKOB IIPOTPaMMMPOBAHMIO Ha SI3BIKE
C++ ¢ ucnosnb3oBaHueM poboToTexHuyeckoro KoHcrpykropa VEX EDR u mpoBepka
3(PEKTUBHOCTU TIPEIIOKEHHON MeTomuku. Memodosoeus. JInsi TOCTVMKEHUS TTOCTaB-
JICHHOH 1IeJId OBbLI MCIOJIb30BaH METOM aHaIn3a HAayYHO-METOAMYECKMX MCTOYHUKOB U
HOPMAaTUBHBIX TOKYMEHTOB, KOTOPbIE KacaloTCs POOIeMbl 00yUeHU ST CTapIIeKIACCHUKOB
MNporpaMMUpPOBaHUI0O B paMKax Kypca WH(MOpPMaTUKU. BBIMOIHEHO OIMBITHO-3KCIIEe-
PUMEHTAJIbHOE WCCIeNOBaHNWE C y4YacTHMEM ABYX TPYMIl IIKOJbHMKOB. KOHTpombHOI
rpynre tema «JIMHeHHbI anropuT™M» MpenojaBagach B TPAAUIIMOHHOM WU3JIOXKEHUU 1O
yueoHuky K.1O. IMonsikoBa u E.A. Epemuna (10—11 kiacc). DkcriepuMeHTalIbHOM TpyIIne
TeMma «JIMHEMHBII aJTOpUTM» TIpenoJaBasach B TPAAUIIMOHHOM U3JI0XKEHUH 10 TOMY 3Ke
Y4eOHUKY, HO C MCITOJIb30BaHUMEM POOOTOTEXHUYECKOTO KOHCTPYKTOpa, pa3paboTaHHO
CHUCTEeMBbI 3a7a4 U METOAMYECKUX peKoMeHaauuil. Pezyabmamsi. B xoae vcciaenoBaHUs
YCTaHOBJICHO, YTO pean3auus c(hOpMUPOBAHHBIX KOMIIOHEHTOB METOINYECKOM CUCTEMbBI
00y4YeHHsI CTaplleKJIaCCHUKOB MporpaMMHUpoBaHuIo Ha s13bike C++ ¢ ucnosib3oBaHUEM
poboTtoTexHuueckoro kKoHcTpykropa VEX EDR nosBonuia moBeicuTh 3(p(PeKTUBHOCTD
00y4YeHHMsI CTapIIeKJIaCCHUKOB IIPOrpaMMHUPOBAHUIO peaJIbHBIX MCIIOJHUTENe, pado-
TalOLIMX «B OOCTAHOBKE». 3akxatoueHue. DKCIIEPUMEHTAILHO Ao0Ka3aHa 3(P(PeKTUBHOCTD
pa3paboTaHHBIX KOMIOHEHTOB METOAMYECKON CHUCTeMbl OOYyYEeHUsI CTapllIeKJaCCHUKOB
nporpaMMupoBaHui0 Ha s3bike C++ ¢  UCHONB30BaHUEM POOOTOTEXHUUECKOTO
koHcTpykTopa VEX EDR.
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Problem statement. In the modern world, where technologies occupy an
increasingly important place, learning programming becomes an integral part of
the school program. C++ programming is one of the most demanded and
popular competencies in I'T. However, it can be difficult for high school students
to understand the abstract concepts of this language [1, p. 3]. In this paper, we
consider the contradiction between the mastering of programming by high
school students only using virtual executors, despite the huge potential of robotic
tools for teaching programming, and the insufficient educational and methodical
support for teaching high school students programming using robotic
constructors — real executors working ‘in the environment’ [2; 3].

Let us analyze the evolution of approaches to teaching programming in the
school course of computer science [2, p. 160]. In the late 1960s, the American
educational psychologist S. Peipert created the LOGO programming language,
which is considered to be the first programming tool that made it possible to
teach algorithmization and structural programming methodology. Later,
A.G. Kushnirenko, G.V. Lebedev and Ya.N. Zaidelman' develop the ideas of
teaching programming with the use of educational executors, which were laid
down by A.P. Ershov? and S. Peipert. In the textbook, A.G. Kushnirenko and his
co-authors consider algorithms of computational nature, which are designed for
such an executor as a computer. They include tasks of processing numerical and
symbolic information, for example, processing arrays, lettered strings, calculating
anumericalsequenceandsoon. Inthetextbookby L.G.Gainand A.I. Senokosov?,
the algorithmic line of the school course of computer science is realized in two
directions: application of executors working ‘in the environment’” and
construction of algorithms of computational character for solving problems of

I Kushnirenko AG, Lebedev GV, Zaidelman YaN. Informatics. Grades 7—9: textbook for
general educational institutions. Moscow: Drofa; 2000. (In Russ.)

2 Ershov AP, Monakhov VM. (eds.) Fundamentals of informatics and computer science: trial
textbook for secondary schools: in 2 parts. Moscow: Prosveshchenie; 1988. (In Russ.)

3 Gain AG, Senokosov Al. Informatics and ICT. Grade 11: textbook for general educational
institutions. Moscow: Prosveshchenie; 2010. (In Russ.)
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mathematical modeling. There are also computer science textbooks that do not
use and do not consider educational executors. For example, in the textbook of
V.A. Kaimin*, the section of algorithmization is dedicated to only one executor —
the computer. In the textbook by A.A. Kuznetsov and others®, the part of
algorithmization is omitted, and the study of programming begins with
acquaintance with the Pascal programming language. The application of the
programming language is shown on examples of tasks of computational nature,
tasks on construction of images and tasks on processing of strings. The textbook
by I.G. Semakin and others® uses a cybernetic approach. This approach
introduces a new content line, no less important than the control line, into the
educational process. In order to comply with the principle of content invariance,
a hypothetical educational performer GRIS is used.

Thus, having considered the textbooks of such authors as A.G. Kushnirenko,
A.P. Ershov, L.G. Gain, V.A. Kaimin, A.A. Kuznetsov, and I.G. Semakin, the
following approaches to teaching algorithmization and programming were
identified: structural, cybernetic, and activity-based. It can be seen that with the
development of computer science, the approach to teaching algorithmization
and programming has changed a lot. Successful teaching of programming
requires the search and development of additional teaching methods, changes in
the form of presentation of material, as well as means to increase the motivation
of students. One of the options for solving this problem can be the use of robotic
constructors.

A robotic constructor is a set of various parts and electronic components that
can be used to create a variety of robots. Due to its modular structure and simple
interface, this constructor allows students to learn quickly the basics of
programming and apply the knowledge gained in practice. The components are
connected to a computer or microcontroller with the help of special software
that allows writing C++ code to control the robot [4].

The composition of the extended set of the VEX EDR robotics builder is
shown in Figure 1.

Using a robotic constructor as a tool when teaching C++ programming has
several advantages. First, creating a physical object is a visual proof that the
written code works correctly. This helps students better understand abstract
programming concepts and increases their motivation to learn C++. Second,
working with robots requires teamwork and collective development of the project
that promotes teamwork skills and develops students’ social skills [5, p. 157].

4 Kaimin VA. Informatics: textbook for students of higher educational institutions. Moscow:
INFRA-M; 2003. (In Russ.)

3 Kuznetsov AA, Grigoriev SG, Grinshkun VV, Levchenko 1V, Zaslavskaya O.Yu. Informatics
and ICT (Information and Communication Technologies). Grade §: textbook for general educational
institutions. Moscow: Drofa; 2010. (In Russ.)

¢ Semakin IG, Henner EK, Shestakova LV. Informatics. Grade 11. Advanced level: textbook
for general educational institutions: in 2 parts. Moscow: BINOM. Laboratory of Knowledge; 2017.
(In Russ.)
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Figure 1. Extended VEX EDR robotics construction kit

Source: http://vexacademy.ru/vex-edr-info.html

Methodology. In this study, we modeled the computer science teaching
methodology for the use of constructor robots in C++ programming classes in
secondary schools. During the modeling process, all important methodical
aspects of contemporary approaches to teaching computer science in secondary
schools were considered [6, p. 75].

A general idea of the main components of the proposed model can be
obtained from Figure 2.

The presented model reflects the blocks and components of the methodical
system of teaching C++ programming with the use of robotic constructors to

Objectives
Content of computer preparing students to meet the challenges of everyday and Means of computer science
. professional tasks .
science education
Purpose of teaching Purpose of teaching
programming for high school students in fobotics for high school students in
learning process a computer science course computer scienice course learning process
programming in programming in

C++ as an object of study C++ as an abject of study

Cognitive tasks and tasks

Fund Is of Algorithmizati Programming in C++ using the VEX EDR robotics builder
in computer science
the relationship "object of study - subject of study" Hardware and software
Programming
Technology Use of ||':Thollc c(mslru(ﬁlms in Robotics devices
. teaching programming
++
C++ programming i+
Programming C++ Robotics models
Methods of teaching computer science
Programming teaching C++ programming with the use of the robotic constructor
C++ programming with the VEX VEX EDR in a computer science course

EDR robotic constructor . Training and
E.xplanat?ry— Reproductive Problematic Partial-search 8
illustrative research

Figure 2. Model of the methodical system of teaching high school students
programming in C++ with the use of robotic constructors

Source: created by Anton V. Eliseev
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high school students, as well as their interrelationships. The model includes five
main blocks: “Programming in C++ using the VEX EDR robotics builder in a
computer science”, “Objectives”, “Content of computer science education”,
“Methods of teaching computer science”, “Means of computer science
education”.

The central block “Programming in C++ using the VEX EDR robotics
builder in a computer science” displays the relationship between C++
programming technology and the use of robotic constructors in teaching C++
programming as an object of study and subject of research. This block is related
to the goals of robotics application, methods of teaching computer science,
conditioned by the described approaches to the use of robotic constructors in
teaching programming to high school students within the framework of the
computer science course’ [6, p. 95; 7], the content of computer science teaching
as well as the means of teaching computer science.

In the “Objectives” section, the main objective is to introduce robots as
constructors in programming courses for high school students in the framework
of computer science education. The corresponding pedagogical goal will be
achieved through the realization of interrelated regional tasks: introduction of
programming lessons for secondary school students in the context of computer
science education and increasing the effectiveness of computer science education
in schools in the context of programming lessons for secondary school students.

The “Methods of teaching computer science” section reflects the
interrelationship of six basic approaches determined by the use of robot builders
in programming instruction for high school students® [8].

The block “Content of computer science education” includes the selected
material of the basic school computer science course, in which there is a feasibility
of using robotic constructors in teaching high school students to program in
C++ language within the framework of the computer science course as an object
of study and (or) a teaching tool [3].

In the described model, the “Means of computer science education” block
includes cognitive tasks, hardware and software, robotic devices and models for
learning the basics of algorithmization and programming in the school computer
science course [3; 8]. Such a system of cognitive tasks includes both tasks aimed
at teaching programming and tasks based on the use of robotic constructors.

The proposed model serves as a basis for developing specific components of
the methodical system of teaching C++ programming to middle and high school
students using robotic constructors [1; 2; 9; 10]. This was necessary for the
experimental testing of the research hypotheses [11—13].

7 Bordovskaya NV, Rozum SI. Psychology and pedagogy: textbook for students of higher
educational institutions. St. Petersburg: Piter; 2019. (In Russ.); Kuznetsov AA et al. Informatics
and ICT...

8 Levchenko 1V. Metodological issues of methodics of teaching computer science in secondary
general education school: textbook for students of pedagogical universities. Moscow: Moscow City
University; 2012.
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In the experimental testing, two groups of students were presented with a
task requiring a detailed answer in the form of program code. The control group
consisted of a part of the class (9 students in total) who were taught “Linear
Algorithms” in the traditional way according to the textbook by K.Yu. Polyakov
and E.A. Eremin (10—11 grades)’. The experimental group also included
9 students who studied the topic “Linear Algorithms” using the same textbook,
but applying robotic constructors, developed task systems and methodical
recommendations.

The case contained a task aimed at testing the ability to create one’s own
programs (20—40 lines) for analyzing numerical sequences. The task is considered
to be completed correctly if the answer is written in the form specified in the
instructions for the task and fully coincides with the standard answer. The
evaluation criteria are written together with the task, which helps students to
distribute their efforts and time while writing the work (Table 1). The case offers
a task with an attached file, and for its fulfillment a computer with an operating
system, spreadsheet editors, text editors, C++ programming environment
installed on it is required. The maximum number of points that can be obtained
for the case is 13. Evaluation criteria are as follows:

— mark “2” — from 0 to 4 points;

— mark “3” — from 5 to 7 points;

— mark “4” — from 8 to 10 points;

— mark “5” — from 11 to 13 points.
Table 1
Correlation of the evaluation criteria with the maximum number of points

No. | Maximum number of points | Evaluation criteria

1. 3 Error-free operation of the program written in the programming
language
Compactness of the written program
Observance of indentation and tabulation (no extra spaces)
Correct use of the syntax of the programming language
Correct use of classes from libraries to work with the file

S BN
N |||

Source: compiled by Anton V. Eliseev.

Results and discussion. The results of the study in the control and experimental
groups are presented in Table 2. The table shows the number of points scored by
students and the corresponding grade according to the evaluation criteria.

The results of assessing the level of knowledge and skills of students in the
experimental and control groups are summarized in Table 3.

Based on the data presented in Table 3, it is possible to note the differences
between the control and experimental groups in mastering knowledge and
acquiring skills, with the experimental group showing better results.

The Wilcoxon-Mann-Whitney criteria was calculated to statistically
substantiate the hypothesis taking into account the experimental conditions.
The data for calculating the U-criteria are given in Table 4.

? Polyakov KYu, Eremin EA. Informatics. Grade 11. Advanced level: textbook for general
educational institutions: in 2 parts. Moscow: BINOM. Laboratory of Knowledge; 2013. (In Russ.)

OBYYEHUE UHO®OPMATUKE 303



Eliseev A.V. RUDN Journal of Informatization in Education. 2024;21(3):297—307

Table 2
Results obtained by the control and experimental groups
Control group Experimental group
Student’s No. Numper of Mark Student’s No. Num!)er of Mark
points points
1. 11 5 1. 12 5
2. 5 3 2. 11 5
3. 2 2 3. 10 4
4. 7 3 4. 13 5
5. 7 3 5. 9 4
6. 6 3 6. 13 5
7. 4 2 7. 7 3
8. 9 4 8. 7 3
9. 9 4 9. 9 4
Source: compiled by Anton V. Eliseev.
Table 3

Number of marks received by the participants of the control and experimental groups

Mark Control group Experimental group
2 2 0
3 4 2
4 2 3
5 1 4

Source: compiled by Anton V. Eliseev.

Table 4
Calculation of the Wilcoxon-Mann-Whitney U-criteria
No. Sample 1 Rank 1 (efp?é?i?:]zr?tal Rank 2
(control group)
group)
1. 11 14.5 12 16
2. 5 3 11 14.5
3. 2 1 10 13
4. 7 6.5 13 17.5
5. 7 6.5 9 10.5
6. 6 4 13 17.5
7. 4 2 7 6.5
8. 9 10.5 7 6.5
9. 9 10.5 9 10.5
Total: 58.5 112.5

Source: compiled by Anton V. Eliseev.

Result: U

=13.5

empirical value

The range of obtained critical values: from 15 to 22.

The axis of significance has the following form (Fig. 3).

The obtained empirical value (U

empirical value

= 13.5) is within the zone of

significance. Therefore, the obtained results can be considered significant and

reliable.

Thus, we can make a statistically justified conclusion that the use of the VEX
EDR robotic constructor in teaching high school students programming in C++
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at computer science lessons allows to increase the effectiveness of learning,
develop and deepen the programming knowledge of real executors working ‘in
the environment’ of high school students.

Area of
significance

Zone of
insignificance

15 22

Figure 3. Zone of empirical value for the indicators obtained during the experimental work

Source: created by Anton V. Eliseev.

Conclusion. We can state that the carried out research shows that the
developed model for teaching C++ programming to secondary school students
using the Robot Constructor improves the effectiveness of teaching secondary
school students to program real executors working ‘in the environment’ and also
serves as a basis for the direct development of its components.
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Abstract. Problem statement. The modern social and communicative situation requires
fundamental changes in didactic models, educational engineering and pedagogical design. The
Russian experience has certain specifics in the digital transformation of vocational education.
Afewyearsago, anew trend appeared in the world — the restructuring of educational technologies
(EdTech) in the direction of phygitalization. At the junction of the digital and physical worlds,
in 2013, such a concept as digital technologies was born. Phygital (physical + digital) isa complex
of technologies where students get a unique interactive experience using both traditional material
sources of educational information and virtual communication in the educational process. The
emergence of such a phenomenon as phygitalization is due to the fact that the boundaries
between the physical and digital are becoming increasingly blurred, which opens up new
opportunities for socialization and professionalization (including in the higher education
system). This area of educational activity is considered a priority and basic direction of the
transformation of Russian education. Within the framework of this direction, the main attention
is paid to the following aspects: (a) the use of Internet resources for pedagogical purposes, (b) the
structuring of the curriculum in accordance with the modular principle, (c) an increase in the
amount of study time for solving practical problems, (d) presentation of knowledge in accordance
with the level of success of passing the previous blocks of educational information by each
student (individual learning paths), (e) evaluation of the effectiveness of learning outcomes. The
purpose of the study is to briefly, but, if possible, fully describe the methodological, theoretical
and technological foundations of the phygitalization of educational technologies. Methodology.
Such inter-scientific approaches as system-structural, system-activity, and pedagogical
competence approach were used. A content analysis and thematic monitoring of the
implementation of phygitalization in universities was carried out. Resulfs. 1) The main directions
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of phygitalization of educational technologies are analyzed: a) use of teachers’ personal websites,
b) the development of virtual laboratories, ¢) the use of generative language models of artificial
intelligence.; 2) the importance of each component is analyzed and examples of how they can
be implemented in practice are given, the main problems are discussed and potential solutions
are proposed; 3) an overview of the main functions of the phygitalization of educational
technologies is presented, including the definition of this trend, characteristics and main
problems; 4) the main methods and tools used in the phygitalization of educational technologies
are discussed; 5) the most promising areas of research in this field are determined. Conclusion.
The phygitalization of educational technologies at universities has the potential to increase the
subjectivity of vocational education by providing students with individual learning trajectories
and a much more exciting learning experience.

Keywords: university, teacher’s personal website, virtual educational laboratories,
generative artificial intelligence, educational engineering, pedagogical design
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dupxutannsauma oépasoBaTesibHbIX TexHonorui B Poccun:
HanpasJieHUs, NpUuMepbl, NPOoo6NeMbl

A.N. Kantepes

Mockosckuii 2copodckoii nedazocuueckuii ynusepcumem, Mockea, Poccuiickas @edepayus
Ikapterev@narod.ru

Annoramus. [locmarnosxa npoonemsi. CoBpeMeHHasI COLMATbEHO-KOMMYHUKATUBHAST CHU-
Tyalusi TpeOyeT KapAMHAIbHBIX U3MEHEHUI B TUAAKTUYECKUX MOJENSX, 00pa30BaTeIbHOM
WHXWHUPWHIE U MIeJarornyeckoM au3aitHe. Poccuiickuii onbIT uMeeT onpeAe/IcHHYIO CIiel-
nbUKy B LIM(PPOBOI TpaHchopMalmu TipodeccuoHanibHoro oobpazopaHusi. Heckonbko JieT
Hazag B MUpE IIOSIBUICSI HOBBIA TpeHA — MepecTpoiika 00pa30BaTeIbHBIX TEXHOJIOIMIA
(EdTech) B HanpaBaeHun pumkutanuzanmu. Ha cteike 1udpoBoro u ¢pu3myeckoro MUpoB B
2013 . poauiach Takasi KOHLEMNIMsI, Kak (umkuTtan-rexHonoruu. Phygital (dpusuueckuii +
11 poBOil) — 3TO KOMILIEKC TEXHOJIOTHIA, Oaronapsi KOTOPOMY CTYIEHTBI TTOIy4aloT YHU-
KaJbHBII MHTEPAKTUBHBIN OIBIT, UCMOJIb3Ysl BO B3AMMOCBSI3U KaK TPaAULIMOHHBIE MaTepy-
aJlbHble UICTOYHUKM y4eOHOI MH(pOpMallMK, TaK U BUPTyaJibHOE 00IlIeHUe B 0Opa3oBaTe/ib-
HoM mipotiecce. [TosiBieHre TaKoro sIBIeHUS, Kak (PUIKATAIM3aLMs, CBSI3aHO C TEM, YTO rpa-
HUIIbI MEXKIY (PU3MYECKUM U IUDPOBBIM CTAHOBSITCS BCe 00Jiee pa3MbITBIMU, YTO OTKPHIBAET
HOBbIE€ BO3MOXHOCTH ISl COLIMAIM3alMM U TTpohecCHoHaIM3alMK (B TOM YKCJIe B CUCTEME
BBICIIIET0 00pa3oBaHus). DTO HallpaBIeHUe 00pa30BaTeIbHOM ASSTEIbHOCTY CUUTASTCS IIPU-
OPUTETHBIM U 0a30BbIM 7151 TpaHCHOPMALIMU POCCUIICKOTO 00pa3oBaHusl. B pamkax naHHOro
HanpaBJieHUs OCHOBHOE BHMMaHUE yAEJSIeTCs CJAEMYIOIIMM acrieKTaM: (a) UCTIONIb30BaHUIO
MHTEPHET-PECYPCOB B IEAArormyeckux 1eisx, (0) CTpyKTYpUpPOBaHUIO Y4eOHOU Mpo-
IrPaMMbI B COOTBETCTBUU C MOIYJIbHBIM IPUHIIUIIOM, (B) OTHOCUTEIbHOMY MpeodIataHuIo
MPaKTUIECKUX U JJAOOPATOPHBIX 3alaHUiT HAJl TEOPETUUECKUM MaTepuaioM, (T) pa3paboTKe
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VHIUBUAYATBHBIX TPAEKTOPUIL OOYUEHHUsI HA OCHOBE MOHUTOPUHTA YCTIEITHOCTA OCBOCHMUSI
00yYaIOIIMMUCS IPEAbLTYILMX MOIYJIel, (1) ITorckaM 6os1ee 3(p(heKTUBHBIX METOIOB OLIEHKI
pesyabsraToB o0yueHusl. Llenb uccienoBaHust COCTOUT B TOM, YTOOBI KPaTKO, HO, IO BO3MOX-
HOCTH, TIOJIHOCTBIO OMUCATh METOJ0JOTMYEeCKHEe, TEOPETUUECKUE U TEXHOJIOTUUECKUE OCHO-
Bbl GUIKUTAIM3ALMKA 00pa30BaTe/IbHbIX TeXHOIOTUA. Memodoaoeus. VIcnonb30Baauch Ta-
Kre MEXHAydHbBIe TIOIXOMbI, KaK CHUCTEMHO-CTPYKTYPHBIM, CHUCTEMHO-IESTeIbHOCTHBIN,
a TakKe MeJarormyeckrii KOMIEeTEHTHOCTHBIM MoAXoA. bbul MpoBeneH KOHTeHT-aHaIu3 1
TEMaTUYECKUIT MOHUTOPUHT BHEAPEHUS (DPUIKUTATU3ALMU B YHUBEPCUTEThI. Pesyabmamet.
1) IIpoaHanu3upoBaHbl OCHOBHbIEC HaIlpaBieHUsT (PUIKUTAIU3ALUN 00pa30BaTeIbHbIX TeX~
HOJIOTHIA: a) MCITONIb30BaHNe ITePCOHATBHBIX BeO-CaiTOB TIperoaBaTeieii, 0) pa3BUTHE BUP-
TyaJIbHBIX JJAOOPATOPUii, B) UCTIOJIb30BaHUE T€eHEPATUBHBIX SI3bIKOBBIX MOJIE/ e UCKYCCTBEH-
HOTO MHTEJUIEKTa; 2) MpOoaHAIM3WPOBaHA BaXKHOCTb KAXKIOrO KOMITOHEHTA W MPHBEAEHbI
TIPUMEPHI TOTO, KaK OHU MOTYT OBITh peaJ30BaHbl Ha TPAKTHKE, 00CYXKICHBI OCHOBHBIC
npobJeMbl U TIPeIOKEeHbI MOTEeHLUMAbHbIE pelleHus; 3) MpencTaBieH 0030p OCHOBHBIX
(byHKUMI DUIKUTATM3AMNA 00pa30BaTeIbHBIX TEXHOJIOIM, BKIIOYasi OMpeAe/icHUe STOI
TEHJEHIIMU, XapaKTepUCTUKU 1 OCHOBHBIE MTPO0JIeMbI; 4) 00CYXK1al0TCSI OCHOBHBIE METO/IbI U
WHCTPYMEHTHI, MCTTOTb3yeMble B (QMIKUTATN3AIINN 00pa30BaTeIbHBIX TEXHOJIOTHIA; 5) orpe-
JEJISTIOTCSl HanboJiee MepCreKTUBHbIE HAMTPaBJIEHUS UCCIIEIOBAHUI B 3TOI 00J1aCTU. 3aKar0-
yenue. PumKkUTAIM3AIMS 00pa30BaTeIbHBIX TEXHOJIOTUI B YHUBEpCUTETax 001a1aeT MOTeH-
LIMaJIOM TIpeoOpa30BaTh BhICIIIEe 0Opa30BaHME, TIPEIOCTABISS CTyACHTAaM 3aXBaThIBAIOIIHA,
MepCOHAIM3UPOBAHHBIN U YBJIEKATEIbHBIN OIBIT 00YYeHUsI, KOTOPbIA MOXET MOATOTOBUTH
UX K OyaylIeit Kapbepe U YIyUIIUTh UX OOIIUe Pe3yabTaThl 00ydeHUsI.

KioueBble cioBa: yHUBEpPCUTET, (DUIKUTAIU3ALIS, TIEPCOHAIBHBIN CAalT MpernoaaBa-
TeJIs1, BUPTyaJibHblE 00pa30oBaTeibHbIE 1a0OPaTOPUU, FeHEPATUBHbBIN UCKYCCTBEHHBIN UH-
TeJIJIEKT, 00pa30BaTe/IbHbII MHXWHUPUHI, IIe1arorudecKuii au3aitH

3asBieHne 0 KOHGIMKTe MHTEpPEeCOB. ABTOD 3asBJsIeT 00 OTCYTCTBMM KOH(IMKTA
WHTEPECOB.

HcTopus cratbu: noctynuia B peaakiimio 15 sHpaps 2024 r.; nopaboTtaHa rocie pe-
neHsupoBaHus 11 Mast 2024 r.; npuHsTa K nydaukanyu 18 mast 2024 .

Jna murupoBanus: Kapferev Al. Phygitalization of educational technologies in Russia:
directions, examples, problems // BectHuk Poccuiickoro yHuBepcuTeTa Ipy>KObl Hapo-
noB. Cepusi: MHbopmartuzanus obpasoBanus. 2024. T. 21. Ne. 3 C. 308—327. http://
doi.org/10.22363/2312-8631-2024-21-1-308-327

Problem statement. In recent years, there have been significant changes in
information consumption associated with revolutionary developments in
generative artificial intelligence, which has turned into a powerful technology
with applications in educational technologies. However, despite its many
advantages, generative artificial intelligence (Al) creates a number of problems
that need to be solved, especially in universities. In this article, we will look at the
problems of phygitalization in the higher education system and suggest possible
ways to solve them.

EdTech phygitalization agenda is especially relevant in Russia today due to
the following reasons:

— the geographical, financial and technological diversity of the regions of

Russia, the different number of students and teachers, the orientation and
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distance from the center of universities, including research, the primary
task of which is the need for their closer interaction with scientific centers.
This is a condition for the further development of the entire system of
vocational education in Russia [1];

— global changes caused by the need for every professional to rely on analytics
in decision-making [2];

— progress in the development of educational technologies using artificial
intelligence systems and allowing for significant personalization of
learning [3];

— the transition from centralization of education management to
regionalization, where local self-governing network communities arise,
including those capable of quickly spreading emerging innovations [4];

— the growing number of educational models and technologies using the
capabilities of virtual, augmented and mixed realities (VR, AR, MR) [5-7].

The main purpose of the article is to draw the attention of professional teachers
to the new phenomenon of phygitalization of educational technologies, as well as
to show some directions of this trend, its functions, practical examples, and
problems along this path. Given the above-mentioned specifics the paper tasks are:

— toprovide detailed characteristics of the situation in EdTech phygitalization
and its correlation with the processes of professionalization, virtualization,
digitalization;

— to describe EdTech phygitalization as a multi-dimensional and multi-
level process;

— to describe the directions of using teachers’ personal websites, virtual
laboratories, generative Al as system-forming elements of EdTech
phygitalization;

— to specify the functions of EdTech phygitalization;

— to develop teachers’ personal websites in accordance with the described
technology;

— to develop virtual laboratories, test them;

— to describe opportunities of generative Al in education.

The emergence of such a phenomenon as phygitalization is due to the fact
that the boundaries between the physical and digital are becoming increasingly
blurred, that opens up new opportunities for socialization and professionalization
(including vocational education). This area of educational activity is considered
a priority and basic direction of the transformation of Russian education. Within
the framework of this direction, the main attention is paid to the following aspects:
(a) the use of Internet resources for pedagogical purposes, (b) the structuring of
the curriculum in accordance with the modular principle, (¢) an increase in the
amount of study time for solving practical problems, (d) presentation
of knowledge in accordance with the level of success of passing the previous
blocks of educational information by each student (individual learning paths),
(e) evaluation of the effectiveness of learning outcomes.

Methodology. Such inter-scientific approaches as system-structural, system-
activity, and pedagogical competence approach were used. The cognitive,
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semantic, ontological and functional analysis of the implementation of
phygitalization in universities was carried out. This article demonstrates the
mutual influence of EdTech phygitalization and the integration of traditional
pedagogical technologies into the educational process at universities at the
present stage. Let’s list a number of conditions for digitalization of higher
education. It is necessary to systematically manage the goals, subjects, processes
and results of education (we call this cognitive management in education). Such
cognitive management includes infrastructure management, management of
educational content, individual trainees and their groups, university infrastructure
management, management of sets of competencies and their assessment,
management of motivational structures of the microenvironment, improvement
of interaction with employers and partner universities.

The author’s position on this issue can be reduced to the following points.

EdTech phygitalization such as mobile learning, teacher’s personal website,

virtual laboratories, Al elements, cases and dashboards:

— are computer information systems used to complement the full-time
educational process;

— structures the learning content more clearly and enhance the
personalization of the educational process;

— allows teachers to manage authorized access to individual course modules;

— allows to create and use rich search and navigation capabilities of virtual
educational content through CSS menus and hyperlinks, visual models
and dashboards;

— visualizes the necessary information using news blocks and content feeds
created by the teacher and integrated into the site from other sources;

— improves students’ professional collaboration skills by encouraging the
exchange of information in virtual groups of students at various conferences
and forums;

— have portal capabilities, namely, they take into account the elective
capabilities of the educational program; they allow monitoring didactic
success, offering the student to choose a module corresponding to the
level of his competence at a particular time; they include remote control
tools; they provide multimodality and omnichannelity, i.e. active access to
information from various user devices, etc.

Nevertheless, in the process of digital transformation of universities, many

global challenges arise:

— transition to a completely new type of society with increased
interconnectedness of all participants in social and professional
communication;

— transition to a new type of culture dominated by on-screen rather than
paper information, available for endless replication, modification and
transformation on any student’s devices;

— transition to a new type of social communication, involving the dominance
of virtual contacts over real ones.
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We believe that EdTech phygitalization will be successful only if they take
into account the motivation of students and are in line with the local cultural
traditions of the organization they are implied in.

Results and discussion

1. EdTech phygitalization. Structure and functions

Though today EdTech phygitalization is mostly seen as management of
educational processes with the help of Big Data, we define EdTech phygitalization
in a far broader sense — as a creative combination of tangible and virtual products
and services in the process of digital transformation of various aspects of education
aimed at analyzing challenges and discerning their reasons, setting objectives and
goals and reaching these goals. Thus, it is important to define different levels of

EdTech phygitalization, which are presented below (Table 1).

Table 1
Factor model of EdTech phygitalization
Aspects
Subject Process Technology Result Methods Means
Levels
Ministry Prescriptive ?‘A'Ilte&)l(v”‘
of Science analytics Educational | Artificial rvx,
. Labor market | Management . - . . PowerBI,
and Higher (asitshould |policy intelligence )
d Loginom,
Education be)
etc.)
. Predictive
High analytics Clusters of Statistica
Education Employment | Modeling : o Data mining '
. (what will specialties SPSS, etc.
Institute
happen)
Diagnostic Cloud Compass,
. . . Competence Mattermost,
Department | Curricula Planning analytics and portal
patterns - VK Teams,
(what to do) solutions
etc.
Descriptive . :
Teacher Course Teaching analytics Learning Ped_agoglcal AR, VR, MR,
modules outcomes design Al agents
(how to do)
Note: *NN — neural nets, **ML — machine learning.
Source: compiled by Andrey |. Kapterev.
We have identified and justified the following functions of EdTech

phygitalization: (a) informational, (b) communicational, (c) motivating,
(d) transformational, (e) personalizing, (f) image-building.
Many people note that today, since computer science as a whole is gradually

turning from an applied science into a fundamental science, the information
function of digitalization is actually multicomponent. The universality of EdTech
phygitalization assumes that all educational and information processes are aimed
at research tasks, increasing the independence of each student, especially if he
uses artificial intelligence agents.

The communicational function manifests itself in consistency, i.e. when
creating a teacher’s personal website (TPW), its developer pursues the task of
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creating consolidated multimedia content suitable for all author’s courses and
types of personal activity. The TPW provides the teacher and the student with a
wide range of opportunities, ranging from working with an electronic textbook to
audiovisual interactive communication. The TPW combines consistent logically
arranged educational content, followed by tests. Apart from it, there is another,
even more significant part — auxiliary material (anthologies), placed either in the
TPW or outside, with links.

The motivating function of TPW is manifested in the fact that it allows you
to solve urgent educational and research tasks, not just by providing access to
inexhaustible sources of information, as in conventional browsers, but by
structuring specially selected and organized pedagogical content. TPW
unwittingly generates professional and educational spaces, stimulating
interdisciplinary and cross-cultural research. The primary task is to comply with
a reasonable measure of phygitalization, i.e. the balanced use of digital and
traditional educational elements. In TPW, this task can be implemented by
alternating online and offline modes of interaction with trainees and integrating
special collaboration blocks. In general, thisapproach develops internal discipline
in the student, develops teamwork skills.

The transformational function demonstrates the evolution of professional
education from a one-sided oral channel of professional communication
(teacher — students) to a multidirectional polylogue and multimedia educational
content. The TPW attempts to build into a single educational research system
most diverse kinds and types of information sources, accompanied by bibliography
and videography.

The personalizing function proves itself in characteristic properties of the
TPW. Firstly, in terms of didactic variability the TPW serves as a tool of digital
educational engineering and provides unlimited access to students and colleagues
in various modes (lectures, self-study content, reference support, etc.). With
scientific data quickly becoming outdated, educational trajectories have to be
developed further, fit-all-sizes ones are no longer appropriate. The individualized
educational function implies interactivity, which allows the user to choose the
best suitable learning trajectory, the learning rhythm, ‘level of immersion’ and,
of course, opportunity to assess how well the basic blocks of knowledge have
been mastered, which the student reports to the teacher.

The image function manifests itself in promoting the ethics of higher
education, enhancing the role of the teacher as an enthusiastic researcher, a
successful and motivated professional whose achievements are recognized by the
scientific community. This function is supported by optional information about
the teacher as a person with related hobbies.

2. Proposed solutions

2.1. Teacher’s personal website (TPW) in EdTech phygitalization

An author’s personal website is a computer educational and research system
with a hierarchical structure. On the screen there are always either drop-down
menus built on CSS technology, landing technology or frames (content frames
and menu frames).
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The TPW, developed by the author, contains the following main sections,
which are accessed on the main page through drop-down menus:

(a) projects,

(b) career,

(c) tutorials (educational and research complexes for individual courses),

(d) cases,

(e) texts (where some significant publications of the author are placed),

(f) hobbies.

In the projects section the projects implemented by the author are placed,
which aims to show the scope of professional interests of the teacher. By clicking
the hyperlinks for a particular project the student can get acquainted with it in
more detail.

Overall, the upsides of the TPW can be summed up as following:

— TPW provides 24/7 access to information;

— TPW enables users to compartmentalize educational content (professional

knowledge) with the help of effective navigation tools;

— TPW gives different groups of students an opportunity to manage the
content in the way most convenient for them, either with or without
authorized access;

— TPW provides effective search engines coupled with visualizing tools
(dropdown menu, custom search tools, visual tools);

— TPW is a quick delivery system, which gets across necessary information
though news blocks, data feeds, either created by the teacher or integrated
from other sources;

— TPW encourages information exchange in the group of learners due to
different conferences and forums, helps get access to other web-services
for in-house and outside work;

— TPW provides services of customization, allocation of resources, client’s
place arrangement, tracking the works completed, etc.

TPWs offer numerous advantages in the realm of EdTech phygitalization:

1. TPWs not only facilitate the exchange of professional information, but
also significantly save students’ and teachers’ time searching for and using
content for control and laboratory tasks, fostering the exchange of ideas,
feedback, and collaborative problem-solving.

2. TPWs help teachers and students keep up to date with the latest trends,
tools, and best practices in the field. Teachers can use their websites to create
headings, develop assessments, and monitor student progress. This can enhance
the overall effectiveness of digital learning environments.

3. TPWs simultaneously act as a virtual platform for teachers to collaborate,
where they can share their teaching experience. This contributes to the formation
of a sense of common purpose and support, which is especially valuable for
teachers who may feel isolated or disconnected from their peers due to various
barriers such as age, experience or level of digital culture.
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Overall, TPWs are a valuable resource for teachers interested in modeling
digital professional spaces, providing opportunities for collaboration, professional
development, assessment, and community building. Detailed possibilities of
using TPWs in EdTech phygitalization are further explored in the referenced
monograph [8].

2.2. Virtual laboratories in EdTech phygitalization

In our research, we employ virtual laboratories (VLs) — specially designed
sites for gathering, analyzing, and visualizing thematic information.

1. Our VL “PROFSILA” (http://profsila.wixsite.com/profsila) includes
various functional elements designed for intuitive navigation, transition to tests,
visualization of test results and a block of career guidance recommendations.
The system is an interactive website compatible with major browsers that support
HTML 5.0.

2. The “ELLIPSE” VL (http://www.mediagnosis.ru/Autorun/Our/Other/
Kapterev/Elips/Elips.htm) focuses on diagnosing various substructures of
professional consciousness in Master’s degree students. It measures professional
interests, needs, values, norms, and activity structures using a cloud-based
analysis tool within the Master’s degree in Pedagogy program.

3. The “RISKS” VL (http://riski.mediagnosis.ru/) uses socio-psychological
technologies to diagnose levels of information and network competence. The
system includes an interface block, a testing block, an information sources block,
and a feedback block, accessible through any HTML 5.0 compliant browser.

4. VL “SHIVA: School Innovations and Visual Analytics” (http://shiva.
mediagnosis.ru/) is designed for remote study of innovative activitiesin Moscow’s
general education institutions. It supports organizational decision-making by
teachers through a consistent, complex, adaptable, and multidimensional system
accessible without prior payment or registration.

We see that VLs are a powerful element in EdTech phygitalization, providing
both students and teachers with continuous access to scientific theories, concepts,
and personalized educational experiences across various training areas.

Virtual laboratories provide significant benefits in EdTech phygitalization:

— VLs are accessible from any location with an internet connection, making
them ideal for students lacking access to physical labs or face-to-face
classes;

— VLs save on expensive equipment and reduce the risk of student injuries
compared to physical laboratories;

— VLs can be tailored to specific course needs and individual learning styles;

— VLs offer engaging and immersive learning experiences, potentially
incorporating game elements to boost motivation;

— VLs enable the collection and analysis of experimental data, helping
students develop analytical skills and understanding of scientific concepts;

— VLs facilitate collaborative learning by allowing students to work together
on experiments and projects, regardless of their physical locations.
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Virtual laboratories are thus becoming a cornerstone of EdTech
phygitalization. They provide several key benefits for both teachers and students:

1. Enhanced learning opportunities:

— VLsallow students to engage in complex and otherwise costly or dangerous
experiments safely and repeatedly until concepts are fully understood;

— students can use virtual tools and technologies that might not be available
in their physical classrooms, providing exposure to advanced equipment
and methodologies.

2. Inclusivity and accessibility:

— students from under-resourced schools or remote locations can access the
same high-quality laboratory experiences as those from more affluent
areas;

— VLs are accessible at any time, accommodating different learning
schedules and paces.

3. Interactive and personalized learning:

— VLscanadapttoindividuallearningspeeds and styles, offering personalized
feedback and tailored learning experiences;

— incorporating game mechanics can make learning more engaging,
motivating students to achieve higher levels of understanding through
rewards and progress tracking.

For virtual laboratories to be effectively integrated into EdTech, several

considerations need to be addressed:

1. Technological infrastructure:

— ensuring all students have reliable Internet access and appropriate devices
to engage with VLs;

— developing VLs that are compatible across various operating systems and
devices to maximize accessibility.

2. Teacher training and support, including demonstrating how to effectively
use VLs in their classes; providing ongoing technical and pedagogical support,
not only to students, but also to colleagues teaching the same course.

As technology continues to evolve, the potential applications of VLs in
education are expected to expand further.

Some emerging trends and future directions include:

1. Artificial intelligence and machine learning:

— Al-powered tutors can provide personalized guidance and support to

students as they navigate virtual lab activities;

— machine learning algorithms can analyze student performance data to
predict learning outcomes and identify areas where students may need
additional support.

2. Virtual and augmented reality:

— expanding the use of virtual, augmented and mixed reality (VR, AR, MR)
for educational and cultural programs;

— integration with artificial intelligence systems for personalized
recommendations and assistance in finding information, which implies,

BIAWAHUE TEXHOJIOTU HA PA3BUTUE OBPA3OBAHUS 317



Kaptrterev A.1. RUDN Journal of Informatization in Education. 2024;21(3):308—327

for example, in the future providing access to paid Al services to students
affiliated with this university;

— expanding the scope of digital curation, i.e. thematic support for students’

research and educational projects;

— development of tools for collaboration and learning in a digital

environment;

— improving the accessibility and usability of digital resources for students

with disabilities;

— widespread dissemination of courses to improve digital literacy and

information and network competence of students and teachers;

— hosting virtual events where students can showcase their work and engage

with peers worldwide.

3. Sustainability and scalability:

— VLsreduce the need for physical resources and chemicals, contributing to

more sustainable educational practices;

— VLs can be scaled to accommodate large numbers of students, making

them an efficient solution for growing educational needs.

Thus virtual laboratories represent a significant advancement in the phygita-
lization of education, offering a myriad of benefits that enhance learning, acces-
sibility, and teacher support. By carefully considering implementation strategies
and future trends, teachers can harness the full potential of VLs to provide en-
riched, personalized, and immersive learning experiences. As we continue to in-
tegrate digital and physical learning environments, virtual laboratories will un-
doubtedly play a crucial role in shaping the future of education, making
scientific exploration and discovery more accessible and engaging for all stu-
dents.

2.3. Artificial intelligence in EdTech phygitalization

Atrtificial intelligence (Al) is a rapidly developing field that is transforming
many industries and changing the way people live and work. In general, research
in the field of digital modeling of the professional environment is still in its early
stages, and there is great potential for future development and innovation in this
area. At the same time, some studies have shown promising results. Thus, the
focus of English-speaking authors is on the prospects of using such technologies
as: a) digital twins [9—11], b) virtual reality and the Internet of Things [12], ¢) 3D
models [13]. In Russian literature, in addition to those mentioned, the following
are studied: a) knowledge representation in information systems [14], b) metho-
dologies and technologies for designing information systems [15], ¢) business
modeling and data mining [16].

Al holds the promise of fundamentally transforming university operations
and the delivery of educational services to students. However, the application of
Al in vocational training is still emerging, with its full potential yet to be realized.
Generative Al stands as a potent tool with wide-ranging applications across var-
ious sectors, poised to bring about significant changes. A key strategy to counter
the unchecked use of Al language models involves tailoring educational paths
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and customizing assessment tasks. For instance, our platform (www.mediagno-
sis.ru) has developed over 150 lab exercises featuring individualized task variants.

In the realm of EdTech phygitalization, Al systems can play multiple roles,
including:

(a) Al prompt intervention can thus be made to aid their learning journey.

(b) Through predictive analysis, Al can forecast future outcomes based on
existing data, allowing teachers to foresee potential issues or opportunities and
proactively adjust to refine the digital learning landscape.

(c) Al can offer mechanisms for feedback and evaluation, helping teachers
monitor student progress and assess the effectiveness of teaching strategies. This
ensures that learning achievements align with the educational aims and objectives.

(d) Teachers can receive alerts from Al systems when a student’s activity
deviates from expected patterns, such as a drop in participation or missed dead-
lines, enabling them to offer support when needed.

(e) Some advanced Al systems can use facial and emotional recognition to
gauge student engagement and emotional states during synchronous online ses-
sions, although this use raises privacy concerns and requires careful ethical con-
sideration.

(f) Al can use real-time data to predict student outcomes, allowing teachers
to proactively address potential academic risks.

Overall, Al systems emerge as a crucial component of EdTech phygitaliza-
tion, equipping teachers with data-driven insights into student performance and
engagement, fostering personalized learning experiences and facilitating timely
interventions to enhance student success.

Besides that, Al systems can assist in real-time monitoring of students’ ac-
tivities in several ways, enhancing the educational experience and providing
valuable support for both students and teachers.

By leveraging these capabilities, Al systems can significantly contribute to a
more responsive and supportive educational environment, helping to ensure that
students receive the attention and resources they need to succeed.

If the tools we discussed earlier can be mainly useful to students, then next
we will look at tools aimed primarily at teachers.

There are dozens of systems that focus mainly on the intellectual analysis of
documents and the extraction of conceptual (conceptographic) information
from them, i.e. on the intellectual analysis of texts and their summarization. The
most common are the following: Mon key Learn, UPDFE Thematic, Lexalytics,
Chattermill, QDA Miner, MS Azure AlLanguage, InMoment Text Analytics,
Lang.ai, Aylien. These tools offer different levels of complexity and functional-
ity, and the choice of the appropriate one depends on the specific needs and tasks
facing the organization or the user.

Text mining systems are designed to help obtain high-quality information
from the input text. It is estimated that about 80 % of management-related infor-
mation comes from unstructured data, most of which is text messages such as
emails, reports, and even social media posts.
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There is a lot of valuable information hidden inside this unstructured data,
but without technological tools to organize the data in any way, it can be very
difficult to find it. This is where the intellectual analysis of texts is needed. Text
mining systems are a powerful tool that helps individual users and corporate
structures extract valuable information from unstructured data. These systems
differ in functions and capabilities, but the goal remains the same: to help under-
stand unstructured data. Text mining systems help analyze text data and sort it to
make it easier to identify relationships. When talking about text analytics, there
are several concepts that should be distinguished: taxonomy, folksonomy, natural
language processing and large language models.

Natural Language Processing (NLP) is a branch of artificial intelligence that
studies the human-machine interface. After all, despite the fact that the WIMP!
interface has been familiar to all of us for more than 50 years, we continue to use
it, but we dream of communicating with technical devices as with people. With
the improvement of computer technology, the spread of tablets and smartphones,
the SILK interface appeared, where S (speech), 1 (image), L (language),
K (knowledge). Modern speech recognition systems (Speech-to-Text), large
language models (LLM), universal pre-trained transformers (GPT) integrated
into artificial intelligence systems using neural network algorithms have become
an everyday partner of millions of users, including students and schoolchildren
all over the world. NLP focuses on allowing computer programs to recognize,
interpret, and generate natural language in a way that is both understandable and
useful to the user.

The main goal of NLP is to bridge the gap between human communication,
which often includes unstructured and polysemic text, and the structured and
precise nature of computer languages. NLP allows computer programs to pro-
cess, analyze, and extract information from huge amounts of text data in the
same way that humans do, but often better and faster.

Large Language Models (LLM) are a class of artificial intelligence models
that have the ability to interpret and generate natural language. These models are
trained on huge amounts of textual data to develop the ‘skills’ of extracting
meaning from language patterns and structures using deep learning methods.

And what is the difference between taxonomy and folksonomy? A taxonomy
is a hierarchical classification system in which content is divided into a structured
and predefined set of categories. It uses tables where categories and subcategories
are defined by developers. Librarians are very familiar with the classification
tables used in all countries.

Folksonomy is the practice of co-categorizing information through randomly
selected labels called tags. It is known as co-tagging, social classification, social
indexing, and social tagging. This is a bottom-up approach, as users assign their
own tags based on their understanding and context, without a predefined
structure.

"WIMP is an abbreviation of Windows, Icons, Menus, Pointer
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Text mining systems can be compared according to a number of criteria that
will help assess their effectiveness and applicability to specific tasks. There are
quite a lot of such criteria. Here are some of them:

(a) accuracy of the analysis, i.e. the ability of the system to correctly interpret
and analyze the text, including understanding the context, semantics and syntax;

(b) NLP,i.e. determining the quality and depth of natural language processing
algorithms, including sentence parsing, entity recognition, relationship
extraction and sentiment analysis;

(c) scalability, i.e. the ability of the system to work effectively with large
volumes of text and scale to various loads;

(d) language support, i.e. the number of supported languages and the quality
of analysis for each of them;

(e) integration with other systems, i.e. the possibility of integration with
other software products and services.

(e) user interface and usability;

(g) customization, i.e. the ability to adapt the system to the specific needs of
the user or project;

(h) security and confidentiality, i.e. measures taken to protect data and
ensure the confidentiality of information;

(i) processing speed, i.e. the time required for the system to analyze the text
and provide the results;

(j) availability of detailed documentation and quality of technical support;

(k) total cost of ownership of the system, including licensing, support and
updates;

(1) ability of the system to learn from new data and adapt to changes in
language and context.

We can see how wide the functionality of these systems is.

If we try to compare some of the mentioned text mining tools by four main
parameters (accessibility, interface, compatibility and functionality), we get the
following table (Table 2).

Table 2
Comparison of text mining tools

Characteristics
Availability Interface Compatibility Functionality
Instrument
1 2 3 4 5

Monkey-Learn Paid and free | Intuitive, with | API for inte- Text classification, sentiment analy-

(https:// plans are avisual editor | gration with sis, entity extraction

monkeylearn.com/) | available for creating other services

models and applica-
tions
ASReview (https:// | Free and Intuitive Local installa- | Selects, analyzes, and sorts
asreview.nl/) open source tion or server | resources based on the user’s
software installation selection history and places them

in such a way that the most relevant
works are first in line. Complies with
the checklist of requirements for
systematic reviews using Al
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Table 2, continuation

1 2 3 4 5
Iris.ai (https://iris. Paid service Intuitive Cloud-based | It helps to analyze literature, create
ai/features/#work- with a demo solution annotations and organize infor-
space) version mation
Elicit (https:// The resource | Intuitive Cloud-based | Searches for scientific articles.
elicit.com/?redirect- |is free; solution Ask a research question and get
ed=true) registration is a list of relevant articles from a
required database of 125 million texts in
response
Extracts detailed information from
articles into an ordered table
Keenious (https:// | Theresource | Intuitive Cloud-based | Analyzes the user’s article, recom-
keenious.com/) is paid, but solution, but mends relevant research papers
there is a demo can be added |and research topics
version; as a sidebar
registration is in Microsoft
not required to Word or
access basic Google Docs
functions, but orusedona
registration website
can provide
additional
features
Azure Al Language | Paid services |A cloud Extensive Advanced NLP features, includ-
(https://azure. with different | platform with | integration ing text analysis, translation, and
microsoft.com/en- pricing levels | developer capabilities speech recognition
us/products/ai-ser- tools with other
vices/ai-language) Microsoft
products and
third-party
services
InMoment Text Paid solutions | Focus on The ability Customer feedback analysis, in-
Analytics (https:// aimed at the user-friendli- | to integrate sight extraction, sentiment analysis
inmoment.com/ corporate ness with feedback
text-analytics/) sector collection and
CRM systems
WordStat Proprietary Iltisaimedat | Compatibility |Quantitative text analysis, dictio-
software researchers with other nary creation, thematic modeling
and data statistical
analysts packages and
data analysis
tools.
Yandex Wordstat The appis Itis aimed at Registration According to this data, you can find
(https://wordstat. free with the all users inYandex ID is | out the popularity of user search
yandex.ru/) possibility of required queries, seasonality, geography of
subscription demand, devices used by users,
and trends
Chatter-mill Paid solutions | User interface | Integration In-depth analysis of customer
(https://chattermill. | aimed at the foranalyzing | with customer | reviews, sentiment analysis, insight
com/) corporate customer data | feedback and | extraction
sector data collection
platforms
Textrics Paid and free | Simple and API for inte- Text analysis, sentiment analysis,
(https://www.tex- plans are intuitive inter- | gration with feedback and survey processing
trics.ai/) available face other systems
Bitext Paid solutions | APl-oriented | The abilityto | Deep semantic analysis, natural
(https://www.bitext. service for integrate with | language processing
com/methodology/) developers chatbots and
Al systems
Lang.ai Paid solutions | A platform API for Extracting structured data from
(https://www.lang. with an em- integration unstructured text
ai/) phasis on NLP | with business
automation platforms
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Table 2, ending

1 2 3 4 5
Aylien Paid solutions, | APland a set | Easily inte- Text analysis, summarization, clas-
(https://aylien.com/) | 14 days of of tools for grates with sification, media monitoring
testing developers other systems
and applica-
tions
Papers Paid, with the | Modern and Integration Organization of research materials,
(https://www.paper- | possibility of user-friendly | with search reading and annotating, manage-
sapp.com/) trial use engines and ment of research materials, which
databases helps to organize, read, annotate
and share scientific articles.
Open Calais The web ser- | A cloud-based | Integration of | Recognition of relationships be-
(https://www. vice is free for |tool that helps | the Thomson |tween various objects in unstruc-
w3.0rg/2001/sw/ commercial you post Reuters Calais | tured data and their corresponding
wiki/Open_Calais) and non-com- | content. It web service organization with identification of
mercial use automatically |via the Defini- | causes and effects
creates rich tive Intelligent
semantic Tagging API
metadata for | into the Drupal
the content platform
you send
Source: compiled by Andrey |. Kapterev.

Since the field of Al is developing very rapidly, it is impossible to accurately
determine all the possibilities of its use in educational engineering, but today we
propose to indicate some prospects for further development of Al algorithms,
calling them potential opportunities for EdTech phygitalization, such as:

1) proficient in multimodal comprehension, analysis, and creation of
context-driven constructs across various media formats, leading to the rise of
autonomously generated personalized media;

4) ability to plan, reason and predict, use logic in solving intellectual
problems, and predicting future outcomes with unprecedented precision;

5) providing access beyond the internet to diverse platforms, enabling
artificial neural network agents to engage with an extensive array of resources
and services;

6) utilizing multiple agents (as seen in GPT models) through APIs, where
each agent addresses specific tasks but also collaborates and critiques others,
fostering the development of competitive artificial neural networks;

7) operating without user intervention to achieve full autonomy, functioning
continuously;

8) development of a GPTs that seamlessly integrates into all aspects of our
lives, demonstrates general Al in many areas, contributes to the achievement of
personal goals and adapts to the devices with which we interact.

3. Prospects for EdTech phygitalization development

EdTech phygitalization has all the possibilities to significantly change the
educational landscape of vocational education. Currently, scientists all over
the world are actively researching the digital transformation of educational
institutions using statistical methods and modern business intelligence
platforms [16].
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Here are some future directions for EdTech phygitalization in higher
education:

1. EdTech phygitalization can broaden access to higher education by offering
adaptable remote learning alternatives for students unable to participate in
conventional on-campusclasses. It canalso fosterinclusion by creating opportunities
for individuals with disabilities and lowering educational barriers [17].

2. EdTech phygitalization can tailor educational trajectories for each student
based on their specific needs, interests, and learning styles. This can be
accomplished through adaptive learning technologies and personalized
assessments that leverage data analytics to track student progress and provide
individualized feedback and resource recommendations.

3. EdTech phygitalization can also include gamification to increase student
engagement and motivation. This increased interactivity can make the learning
process more fun and improve the memorization of information.

4. EdTech phygitalization can promote global learning by connecting
students and teachers from different parts of the world. This can provide
opportunities for cross-cultural exchange, collaboration and exposure to best
practices and promising ideas [18].

5. EdTech phygitalization can be used to study human behavior and decision-
making, and data analytics can be used to analyze large amounts of data and
identify ideas and trends.

Conclusion. The main features of proposed information system can be
reduced to the following. Firstly, its main advantage is the unity of all the elements
of the educational and research complex. Secondly, the system model is not of
instructional, prescription character, it is a knowledge space that can be used for
various purposes and training scenarios. The variants of virtual laboratories,
described in the paper, demonstrate wide opportunities for collecting, analyzing
and visualizing different information directly or indirectly related to the
pedagogical process, and can be considered as one of the numerous digital
platforms in the transformation of education.

Thus, the main advantage of digitalization in comparison with total digitalization
is a more reasonable setting of goals, prioritization of digital transformation of
educational processes, organization of interconnection of all components of the
educational systeminasingle digital space. Naturally, forthe success of digitalization,
it is necessary to unite all subjects of the educational space, including students,
teachers, methodologists, managers, employers and manufacturers of equipment
for digitalization of education. The development of EdTech in general and the use
of digitalization in particular imply a rethinking of the key roles of all subjects of
educational systems in the direction of educational engineering.
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Abstract. Problem statement. The article describes and substantiates ways to solve the
problem of the lack of approaches to the usage of machine translation systems in the
organization of independent work of students of a pedagogical university with English-
language scientific texts. The purpose of the described research was to practically confirm
the effectiveness of the developed approaches to the study of machine translation systems of
scientific texts by students in order to increase the effectiveness of their independent and
research work. Methodology. The method of analyzing scientific and methodological sources
and normative documents related to the problem of organizing independent work of students
of a pedagogical university with English-language scientific texts is applied. Methods of
comparison and generalization of the obtained results are used in order to determine the
effectiveness of the proposed online course “Machine translation of scientific texts”.
Alongitudinal experimental study was conducted. 28 students enrolled in the basic bachelor’s
and master’s degree programs of the Moscow City University were involved in the
experimental training. As a part of the ascertaining stage, empirical information was
collected and analyzed, which made it possible to clarify the hypothesis of the study and
confirm its relevance. At the formative stage of the experiment, the implementation of the
developed online course was carried out. At the generalizing stage, the results of the
experiment were summarized. Results. As a result of teaching students of the pedagogical
university the basics of using machine translation systems of English-language texts in their
independent work, the following results were achieved: students formed an idea about the
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features of translating scientific texts from a foreign language into Russian; studied the
possibilities of modern machine translation services; compiled a terminological glossary;
acquired skills in machine translation of scientific texts using specialized CAT programs. As
a result, the overwhelming majority of students confidently turn to scientific sources in a
foreign language by understanding the principles of machine translation; they actively study
foreign professional experience, as well as its application in independent research activities.
Conclusion. The effectiveness of the developed model of approaches to the use of machine
translation systems as means of informatization of scientific, educational and practical
activities in the organization of independent work of students of a pedagogical university
with English-language scientific texts has been experimentally proved.
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AnHotamms. /Tocmanoska npodaemsl. B craThe onmuchiBaloTCsl 1 000CHOBBIBAOTCS MTYTU
pelilieHust IpoGIeMbl OTCYTCTBHUSI IIOAXOA0B K UCIIOIh30BAHMIO CUCTEM MAILIMHHOTO IIEPEBO-
Jla B OpraHu3alMi CaMOCTOSITEIbHON paOOThl CTYIEHTOB I1€1arorMyeckKoro By3a ¢ aHIJIOs -
3BIMHBIMU HAyYHBIMU TeKCTaMU. LleTbio onmchIBaeMOTo UCCIIEIOBAHNS SABIISIIOCH TIPAKTH -
YyecKoe MoATBepKaeHue 3(D(GEKTUBHOCTY Pa3pab0TaHHbIX ITOAXOM0B K U3YUCHUIO CTyIEHTa-
MM CHCTeM MaIIMHHOTO IePeBOia HayYHbIX TEKCTOB JIJISl TTOBBIICHUST 3(D(MEKTUBHOCTU KX
CaMOCTOSITESTEHOM M HAyIHO-MCCIIe0BaTEIbCKOM paboThl. Memodoaoeus. [1pumMeHeH MeTo
aHaIM3a HayYHO-METOINIECKMX MCTOYHMKOB M HOPMATUBHBIX JOKYMEHTOB, CBSI3aHHBIX C
MpobJIeMoii opraHM3alluy CaMOCTOSITEIbHONM pabOThl CTYIEHTOB MeIarornieckoro By3a ¢
AHTJIOSI3BIYHBIMY HAayYHBIMU TeKCcTaMU. MCTIOb3yIoTCsT METOIBI CpaBHEHMS 1 0000IIEHMS
IOJIYYEHHBIX PE3YJIBTATOB C LIEJbIO OIpeaeacHus: 3 (MEeKTUBHOCTU MPEIIOXKEHHOIO OH-
JaiiH-Kypca «MalllMHHbBIA TIepeBoA HaydHbIX TeKCTOB». [IpoBeneHO JOHTUTIONHOE OIBIT-
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HO-3KCIIepPMMEHTAJIbHOE MCClieoBaHKue. B aKcrepuMeHTaIbHOM OOyYeHUM ObLIO 3aieii-
CTBOBAHO 28 CTyIEHTOB, O0YYaIOIIMXCS HA OCHOBHBIX 00pa30BaTeIbHBIX IIPOrpaMMax 0aKa-
JaBpyata U Maructpatypbl MOCKOBCKOIO TOpPOACKOIO IeJarormueckoro yHMBEpCUTETA.
B pamkax KoHcTaTUpYIOLIEro 3Tamna ObUl MPOBeIeH cOOp U aHAINU3 SMITUPUUIECKOI UHGHOP-
MallMy, TIO3BOJIMBILIEH YTOUHUTH TMIIOTE3Y MCCAeNOBaHUS U TMOATBEPIUTb €ro akTyallb-
HocTh. Ha popmupytolieM stamne aKcrepuMeHTa OCYIIECTBIEHO BHEAPEHUE pa3paboTaH-
HOTo OHJIaifH-Kypca. Ha o6ob1iatoiiem aTarne moaBeeH UTOT 9KCIIepuMeHTa. Pe3yivmameoi.
B pesynbrare 00yueHMs CTYIEHTOB Iearornieckoro By3a OCHOBaM HMCMOJIb30BaHUS CUCTEM
MAILIMHHOTO TepeBO/a aHTJIOS3bIYHBIX TEKCTOB B UX CAMOCTOSITEIbHOI paboTe OBUIU J10-
CTUTHYTHI CJICAYIOLINE Pe3YJIbTaThl: CTYACHThI C(hOPMUPOBAIU TIPeACTaBIeHUE 00 0COOEeH-
HOCTSIX MepeBoia HayYHbIX TEKCTOB C MHOCTPAHHOTO SI3bIKa HA PYCCKUIA; U3YUMIIU BO3MOX-
HOCTU COBPEMEHHBIX CEPBMCOB MAIIMHHOIO TEPEeBOJA; COCTABWIM TEPMUHOJOTUUYCCKUIA
rjoccapuii; mpruoOpeIv HaBbIKK MalllMHHOTO IepeBoAa HayYHbIX TEKCTOB C UCITOIb30BaHU -
eM crietimanuzupoBaHHbIX CAT-nporpamM. Kak cienctsue, Mbl KOHCTaTUPYeM YBEPEHHOE
oOpallleHre TTOAABISIONIErO OONBIIMHCTBA CTYJEHTOB K HAyYHbIM MCTOYHWKAM HA MHO-
CTPaHHOM S$I3bIKE 3a CUET IMOHUMAHUSI MPUHLIMIIOB OpPTaHU3alluy MAIlIMHHOTO TIepeBOa;
aKTUMBHOE U3y4eHME UMU 3apyOeKHOro MpoheCCUOHAIBHOTO OMbITa, a TAKXKE €ro MprUMeHe-
HUE B CAMOCTOSITEJIBHON HAyYHO-UCCIICAOBATEIbCKOM NeATEIbHOCTU. 3aKa4eHue. DKCIIe-
PUMEHTAIbHO J0Ka3aHa 3(P(eKTUBHOCTh pa3pabOTaHHOM MOIEIU ITOAXOA0B K UCITOIh30Ba-
HUIO CUCTEM MAlIMHHOTIO MepeBoja Kak CpelACTB MH(pOopMaTU3aliuyi HaydyHO!, YUeOHOI U
MPAKTUYECKON IeSITeIbHOCTA B OPraHU3alMi CAMOCTOSITEIbHOI pabOThI CTYIEHTOB Tiea-
TOrMYECKOro By3a C aHTJIOSI3bIYHBIMU HAyYHBIMU TEKCTAMMU.

KaroueBble ciioBa: MeToguuecKkas cicTeMa 00y4eH s, MalllMHHBINA ITepeBO/I, CAMOCTO-
siTeJibHasl paboTa CTYIEHTOB, MOATOTOBKA IE1aroroB

Bkian aBropoB. Bce aBTOpbI BHECIM paBHBIM BKJIA B IIOATOTOBKY MYOIMKAIIUN.

3asBiieHue 0 KOH(JIMKTe UHTEPECOB. ABTOPbI 3asIBJISIIOT 00 OTCYTCTBUMU KOH(IMKTA
WHTEPECOB.

HcTopus craTeu: mocTynuia B penakimio 12 nekadps 2023 r.; nopadbotaHa mocie pe-
neH3upoBaHus 5 anpens 2024 r.; npuHsTa K nyoaukauuu 17 anpenst 2024 .

Jna wurupoBanusi: Suvorova T.N., Shunina L.A., Shunin 1.V. Approaches to the usage
of machine translation systems for the organization of independent work of students of a
pedagogical university with English-language scientific texts // BectHuk Poccuiickoro
yHHUBepcutTeTa IpyxK0nl HaponoB. Cepust: Mupopmatuzanus odpaszoBanus. 2024, T. 21.
Ne 3. C. 328—339. http://doi.org/10.22363/2312-8631-2024-21-3-328-339

Problem statement. One of the important professional qualities of a modern
teacher is the desire for constant self-development and improvement of his
pedagogical skills. One of the leading roles in professional development is played
by the study of the experience of scientists and practicing teachers, including
foreign ones, as well as the skill in conducting their own scientific research.

For the Russian system of higher professional education, conducting
research work by students is an obligatory part of their development of the
educational program. The selection and analysis of scientific and methodical
literature related to the object and subject of research is an important part of any
pedagogical research. For a more complete and objective study of the issues
considered by students in their research, this list should include works by foreign
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authors. However, only a small number of works published in foreign languages
have an official translation into Russian, which means that a student needs to
work with texts in the original language. Obviously, not all students have a
sufficient level of a foreign language to read and understand scientific texts with
certain specifics, which means they need to translate the text.

Today, machine translation technology is actively developing, is promising
and can help in solving this problem. But, despite the seemingly widespread
usage of technology, not all students are familiar with machine translation
technology and the specifics of its implementation in relation to the specifics of
scientific texts. Often their knowledge of machine translation systems is limited
by the usage of popular online translators such as Google Translator, Yandex
Translator, etc., while a more in-depth knowledge of machine translation systems
can help students learn scientific sources in a foreign language, simplifying the
process of translation and accelerating the understanding of the text in the native
language of the student. With the skill of working with machine translation,
a student can quickly translate a text and bring it to an understandable level.

Many domestic and foreign authors have devoted their works to research in
the field of teacher training, including in universities' [1; 2].

Also, within the framework of this study, scientific works devoted to the study
of the functional style of language and the peculiarities of translation of scientific
and technical literature (by B.N. Klimzo, N.K. Ryabtseva, Yu.A. Nesterenko,
G. Toury, etc.) are of interest? [3—6].

The issues of using information and telecommunication technologies in the
educational process, including in the independent research work of students, are
covered in the works of I.B. Gotskaya, S.A. Bazhenova, A.V. Grinshkun,
V.V. Grinshkun, O.Yu. Zaslavskaya, I.V. Robert, and other authors [7—15].

Based on the foregoing, it is suggested that the inclusion of training in the
application of machine translation systems in the training program of students of
a pedagogical university will contribute to increasing the effectiveness of their
independent and research activities. The achievement of this effect will be due to
increased motivation to study foreign professional experience and take it into
account in their research activities, as well as the formation of skills to work with
scientific and methodical sources in English.

The purpose of the research is to develop and implement an online course
aimed at preparing students of non-linguistic specialties to use machine
translation systems in independent work with scientific texts in English language.

Research methods. The method of analyzing scientific and methodological
sources and normative documents related to the problem of organizing
independent work of students of a pedagogical university with English-language
scientific texts is applied. Methods of comparison and generalization of the

' Levchenko 1V, Kartashova LI, Pavlova AE. Teaching information technologies in the context
of informatization of education: learning guide. Voronezh: Science Book Publ.; 2016.

2 Kaufman SI. Specific features of translation of technical text: textbook. Moscow:
Prosveshchenie; 2007.
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obtained results are used in order to determine the effectiveness of the proposed
online course “Machine translation of scientific texts”.

Within the framework of the study, a detailed description of scientific and
technical text is given: its concept, types, sub-genres and genres. Understanding
this specificity made it possible to analyze the existing approaches to the usage of
machine translation when working with scientific texts. It is concluded that in the
context of the rapid development of information technology, the quality of machine
translation has reached a new level, and this technology is available to a wide range
of users who do not specialize in translation activities. Such a simplified algorithm
allows you to easily extract the general gist of a text written in an unfamiliar
language. However, when preparing scientific and technical texts with a high
degree of translation correctness that conveys the author’s ideas without distortion,
a student needs to do additional work on the translation. The formation of skills for
such work is the main task of the proposed educational course.

Results and discussion. In the course of the research, a model of the online
course “Machine translation of scientific texts” was developed. The following is
defined as an improved general professional competence (GPC): “Is able to
understand the principles of operation of modern information technologies and
use them to solve the tasks of professional activity”.

The program is primarily aimed at students of non-linguistic areas. In the
learning process, students will:

— get an idea about the features of translating scientific texts from a foreign

language into Russian;

— explore the possibilities of modern machine translation services;

— compile a glossary of terminology;

— learn how to translate scientific texts using specialized CAT programs.

The structure of the online course “Machine translation of scientific texts”
is represented by content blocks “Training modules” and “Diagnostics”, as well
as an indication of the object of study and the teaching aids used from among
information technologies. Let’s look at each of them in more detail.

Three training modules cover the theoretical and practical aspects of studying
the topic. Thus, within the framework of the theoretical part, it is implied to
familiarize students with introductory concepts, specialized terms regarding the
specifics of working with scientific sources, including in foreign languages, as
well as the formation of an idea of the possibilities of information and
telecommunication technologies concerning machine translation.

The specifics ofthe course “Machine translation of scientific texts” determine
its practical orientation, while the theoretical block, being significantly smaller
in volume, is of an introductory nature. In this regard, it is possible to integrate
the theoretical part of the online course being developed with such academic
disciplines as “Methodology and methods of scientific research”, “Information
and telecommunication technologies in education”.
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Mastering the practical block by students of the online course is supposed to
be through completion of practical tasks that reveal certain aspects of working
with applications and machine translation services. After that, students can move
on to the final project — individual work with an English-language scientific
article corresponding to the field of their scientific interests.

Since the online course in its form implies limited interaction between
students and the teacher, special attention is paid to the “Diagnostics” block. As
part of the entrance and final diagnostics, it is assumed to use at least two forms
of control: online questionnaires and online testing.

The volume of the online course “Machine translation of scientific texts”
is 18 academic hours. The distribution by type of academic work is shown in
Table 1.

Table 1
Curriculum of the online course “Machine translation of scientific texts”
Name of academic Extracurricular training Extracurricular
subjects, courses, sessions activities Forms of Labor
No. | disciplines ) ) Inde- certification, |inten-
(modules), type Total, | Lec- | Practical Video pendent control sity
of certification hours | tures | lessons | lectures work
1. | Features and specifics 2 2 2 4
of machine translation
of scientific texts
2. | Basics of working 1 1 1 2 Practical work 4
with CAT services for No. 1
translation
3. | Implementation of 1 1 1 8 Practical work 10
translation work using No. 2
CAT services
Final certification Test pass (based
on the totality
of completed
practical work)
TOTAL 4 2 2 2 12 18

Source: compiled by Tatiana N. Suvorova, Lyubov A. Shunina, Ivan V. Shunin.

The study program and summary of the developed online course are presented
in Table 2.

It is recommended to identify the level of foreign language proficiency of
students before starting the online course “Machine translation of scientific
texts”. This can be done using an online survey implemented through any
convenient service (Google Forms, Yandex Forms, etc.)

The current control is performed by the course teacher and is mainly carried
out by the verification of practical tasks done by students. The online course
“Machine translation of scientific texts” provides one independent student
homework and two practical tasks.

The self-control carried out by the student during the execution of tasks can be
implemented through a system of samples of such tasks that the student can rely
on, as well as through a prescribed system of evaluation criteria. Reference sheets,
checklists, individual plans, etc. can also be used as auxiliary materials that
contribute to the organization of self-control and self-examination of students.
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Table 2

Study program of the online course “Machine translation of scientific texts”

No.

Types of training
sessions,
educational work

Content

Topic 1. Features and
specifics of machine
translation of scientific
texts

Lecture,
2 hours

Scientifictext: the concept, types, and features of translation.
Types of machine translation. Analysis of domestic and
foreign experience in using machine translation technology
to work with scientific texts. Existing approaches to the
usage of machine translation when working with scientific
texts. Overview of existing CAT services.

Independent work,
2 hours

Working with recommended literature. Selection of scientific
literature (scientific article) for subsequent independent
translation. Registration and creation of an account in the
CAT service.

Topic 2. Basics of
working with CAT
services for translation

Video lecture,
1 hour

General functionality of the selected CAT service. The role of
a thematic glossary in the translation of a scientific text. The
technology of compiling a thematic glossary for translation
using the CAT service.

Practical lesson,
1 hour

Development of a thematic glossary.

Practical work No. 1

Compilation of a thematic glossary in the CAT service
interface for a scientific article.

Independent work,
2 hours

Completion of the compilation of a thematic glossary

Topic 3. Implementation
of translation work using
the CAT service

Video lecture,
1 hour

The functionality of the selected CAT service for working on
the stylistic coordination of the translation of scientific texts.
Technologies of translation of scientific texts by means of
the CAT service.

Practical lesson,
1 hour

Translation of a scientific article by means of the CAT
service. Assessment of the correctness of the completed
translation.

Practical work No. 2

Translation of a scientific article by means of the CAT
service.

Independent work,
8 hours

Completion of the translation of the selected scientific
article. Abstracting the translation.

Final certification

Test pass (based on the totality of completed practical
work).

Source: compiled by Tatiana N. Suvorova, Lyubov A. Shunina, Ivan V. Shunin.

The final control of the course can be implemented in the form of testing.
This will determine the quality and degree of assimilation of the theoretical
material of the course. It is advisable to divide the test questions into two types:
with a closed and open answer form.

In order to control residual knowledge and skills, it is recommended to
conduct a survey of graduates of the course some time after the completion of the
course, as well as to interview the scientific supervisors of these students. In this
way, it is possible to record and evaluate the degree of formation of the skill of
independent work with scientific and methodical sources in a foreign language.

In order to evaluate the effectiveness of the proposed approaches, a
pedagogical experiment was organized. The basis of the research is the MCU,
the implementation of the developed online course was carried out as a part of
the Strategic Academic Leadership Program “Priority 2030”.

334 ICT SCILLS AND COMPETENCIES AMONG TEACHERS



Cysoposa T.H. u dp. Bectuuk PYIH. Cepusi: Unbopmartusaius oopaszosanust. 2024. T. 21. Ne 3. C. 328—339

A longitudinal method was chosen adequately for the set goal, the main idea
of which is that some parameters of the same subjects are subject to research for
a limited period of time (before the beginning of the formative stage of the
experiment and after its completion).

The number of students is 28 people enrolled in the basic educational
programs of bachelor’s and master’s degrees.

The pedagogical experiment was organized in three stages.

Stating. As a part of this stage, empirical information was collected and
analyzed, which made it possible to clarify the hypothesis of the study and
confirm its relevance.

Formative. The introduction of an online course on the use of machine
translation systems for working with English-language scientific texts under
conditions of empirical verification was carried out during the formative stage of
the experiment.

Generalizing. The results of the experiment were summarized at the
generalizing stage.

Two questionnaires were prepared to determine the initial level of students:
“Proficiency in a foreign language” and “Working with scientific sources in a
foreign language”. The survey was conducted before the start of the course. The
results allowed us to determine the following information: the initial level of
motivation of students to study foreign professional experience and take it into
account in their research activities; the degree to which students have developed
the skill of independent work with scientific and scientific-methodical sources in
a foreign language; the reasons preventing independent work with scientific and
scientific-methodological sources in a foreign language.

The determination of the quality and degree of assimilation of the theoretical
material of the course was carried out using testing. Students were offered 10 test
questions, with different types of answers, covering the main sections of the
theoretical block of the online course “Machine translation of scientific texts”.
Some of the questions were checked automatically, and some by the lecturer.

Figure 1 shows the results of the final test in the form of sum of points scored
for each student.

The arithmetic mean of the points received is 18.2. This indicator allows us
to state that students have mastered the theoretical material of the course at a
fairly high level.

Upon completion of the online course “Machine translation of scientific
texts”, students were asked to re-answer the questionnaire “Working with
scientific sources in a foreign language”. The generalized results in comparison
before the start of training and after its completion are shown in Figure 2.

An increase in positive responses regarding confident access to scientific
sources in a foreign language, due to the understanding of principles of organizing
machine translation, allows us to state an increase in students’ motivation to
study foreign professional experience and take it into account in theirindependent
research activities.
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The results of the final test
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Figure 1. The results of the final test of students’ assimilation
of the theoretical material of the course

Source: created by Tatiana N. Suvorova, Lyubov A. Shunina, Ivan V. Shunin.

Confident access to scientific sources
in a foreign language

M Before the course

M After the course

Yes No Hard to say

Figure 2. Comparison of the results of the survey “Working with scientific sources
in a foreign language”

Source: created by Tatiana N. Suvorova, Lyubov A. Shunina, Ivan V. Shunin.

Conclusion. The results obtained during the experimental work allow us to
confirmthe hypothesis put forward: teaching students of non-linguistic specialties
the usage of such means of informatization of scientific, educational and practical
activities of students as machine translation systems for working with English-
language scientific texts increases the motivation of students to study foreign
professional experience, forms the skill of working with such texts, which in turn
contributes to the effectiveness of students’ independent and research activities.
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Annotamus. [locmanoska npobaemsr. CTaThsl OITUCHIBAET OCHOBHBIC MPUHLIMITBI TTeaa-
TOTUYECKOro Au3aliHa 3JIEKTPOHHOTO yUeOHOTO Kypca Ha 3Tarnax aHajin3a, TpoeKTUpoBa-
HUS U pa3pabOTKU €ro COCTABISIIONIUX B CUCTEME AUCTAaHLIMOHHOTO 00yueHust Moodle st
aKTyaJIM3alMy Pe3yJIbTaTOB MH(GOPMaIbHOTO 00pa30BaHNsI MaruCTPOB HESI3BIKOBOTO By3a
Mpu 00YyYeHUU UHOCTPAHHOMY SI3BIKY CIEeIIMaIbHOCTU. AKTYaJIbHOCTb pabOThI CBsI3aHAa C
HEOOXOMMMOCTbIO BBISIBIEHUSI MEXaHU3Ma OpraHu3allid HEMHCTUTYIIMOHAIbHON TTO3HA-
BaTeJIbHOI IeATeTbHOCTH O0YJIAIOIINXCS B TIPOIIECCE OCBOSHMS MMH YIeOHOM TUCITUTLIN -
HbI B JICKTPOHHOU MHGMOPMAIMOHHO-00pa30BaTe/bHOI cpelie By3a, COMOCTABUMOI MO
MHOTHM TlapaMeTpaM C COBPEMEHHBIM IPOCTPAHCTBOM MHMOPMAILHOTO 00pa30oBaHMS.
Memodonoeus. iccienoBaHue HOCUT KOMILJIEKCHBIN XapaKTep, OCHOBAHO Ha UCIOJIb30Ba-
HUU OONIEHAYYHBIX U DMITUPUYECKUX METOMIOB C MOCENYIOLIEN NMHTEPIIPETALIMEN PE3yJIb-
TaTOB B JIOTUKE TEOPETUICCKOM TPUAHTYIISIIINU. AHATIN3 CYIIECTBYIOIINX TTOIXOMI0B K MH-
Terpaiyu pe3yJbTaToB MH(GOPMaIbHOTO 00pa30BaHUS B3POCIbIX CYOBEKTOB yUeOHOM aesi-
TEJIbHOCTU B (pOPMaIbHbBII KOHTEKCT UX HEIIPEPBHIBHOTO O0YyUEHMSI TI03BOJIMII pa3padoTaTh
KOHLIENTYaJIbHbII KapKac Me1arornieckoro Au3aitHa aJeKTPOHHOro y4eOHOro Kypca st
Pa3BUTHUS MHOSI3BIYHOM MPpodecCUOHATBHON KOMITETEHIIMM MaruCcTPOB. AJITOPUTM UCCTIe-
TOBaHMS TIpeIyCMaTPUBaI aHaJIN3 IeJIEBOM ayTUTOPUHU CKBO3b IIPU3MY €€ YIeOHOTO OIThI-
Ta B MH(GOPMAIbHOM U3YYEeHUU MHOCTPAHHOTO SI3bIKa C aKLEHTOM Ha Mpeodjaaaronimie
BUIIbl TAKOW MO3HABATEIbHOW AKTUBHOCTU U MPEANIOYTUTEIbHbIE UH(POPMALIMOHHBIE Pe-
cypchl; (POpMYJIMPOBKY 3a1a4 O0YyYeHUST aHTJIMUCKOMY SI3bIKY CIIELMAJbHOCTH C YYETOM
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MOTeHLIMaIa ero OCBOSHHUSI B MH(MOPMaJIbHOM ITPOCTPAHCTBE U BO3MOXHOCTEH 11 pOBOit
obpazoBaresibHOM cpenbl Moodle, a Takke pa3pabdOTKy KOMIIETEHTHOCTHOI MOJEIN Bbl-
MYCKHMKA 3JIEKTPOHHOTO Kypca, OLIEHOUYHBIX CPEICTB /IS KOHTPOJISI OXKUIaeMbIX Pe3yJib-
TaTOB U UX Bepudukaluuu B popMaJbHOM KOHTeKCTe. Pezyavmamul. ViccnenoBaHue ne-
MOHCTPHUPYET HEOOXOAMMOCTh TpaHC(pOpMaLIMK XapaKTepa NH(GOPMAaJIbHOI O3HABATE T b-
HOI JesITeTbHOCTU CTYJAEHTAa OT HEeNpeAHAMEPEHHOIr0 M CIyvYailHOro oOy4YeHUsI K
OCO3HAHHOMY M lieJIEHANpaBIeHHOMY MPOLIECCY B KAUECTBE KJIIOUEBOIO YCIOBUS YCTIEIITHOM
peanu3alMy Kypca Ha MHTErpaTHUBHOE OCBOEHME y4eOHOU AMCUMIUIMHBI B (hOpMaibHOM
KOHTEKCTE U 3a ero mnpejaejaMmu. ITo MpeaycMaTpyBaeT dajibHENIIee Pa3BUTHE CUCTEMHBIX
KOMITIETEHIIWIA MarucTpa 1 UX CO3HATENIBHBIN MepeHoC ¢ (POpMaTbHOrO Ha MH(MOPMAaJTbHbIM
YPOBEHb 00yueHUsI B mpoliecce paboThl ¢ 00pa3oBaTeIbHbIMU pecypcaMi JIGKIIMOHHOTO U
MPOEKTHOTO KJIACTEpOB TeMaTUYECKUX MOAYJel OoHJaiH-Kypca. [TommdyHKINOHAIbHBIE
3a/1aHus B X COCTaBe MPOEKTUPYIOTCS TaK, YUTOObI HA YPOBHE (POPMYJIUPOBOK CITYXKUTh 3¢h-
(peKTUBHBIM MHCTPYMEHTOM OTKPBITOTO, KOCBEHHOTO WJIM CKPBITOTO CTUMYJUPOBAHUS
MPOAYKTUBHOM MH(MOPMATLHOM ITO3HABATEILHON aKTUBHOCTHU CTYICHTOB B Mpoliecce (op-
MaJIbHOTO 00y4eHusl. 3akawuenue. I1peactaBaeHHas KOHLIETLNS TTeAarornyeckKoro au3ai-
Ha 3JIEKTPOHHOTO Kypca 1 pa3paboTaHHBIE Ha €€ OCHOBE IUAAKTUUECKUE PELIEHUS CITIOCO0-
CTBYIOT COBEPILIEHCTBOBAHUIO COAEPKATEIbHOTO KOMITOHEHTa y4eOHOTo Mpoliecca mocpe-
cTBOM 3(M(HEKTUBHOTO MeXaHMW3Ma MHTErpallMu pe3yJIbTATOB OCBOCHUS aKaJaeMU4eCKOM
JUCLUITIAHBI B (DOPMAaIbHOM U MH(MOPMAILHOM 00pa30BaTeIbHOM ITPOCTPAHCTBE, UTO 00e-
CIIeYMBAaET €ro eIMHCTBO U HEMTPEPBhIBHOCTh HA BCEM MTPOTSKEHUU.

KmoueBble caoBa: wuH(opMaabHoe oOydeHUe, ((opmaabHOoe 00pa3oBaHue,
3JIEKTPOHHbBIN KypC, MeIarornueckKuii iu3ai, aHJIMACKU I SI3bIK U151 TPO(ECCUOHATbHbBIX
neneii, maructparypa, CIO Moodle

3aaBienue 0 KOHGIMKTEe MHTEPECOB. ABTOD 3asiBJIsIeT 00 OTCYTCTBUM KOHQJIMKTA
WHTEPECOB.

Hcropus craten: noctynuia B pegakuuto 10 anpenst 2024 r.; nopaboTaHa 1ocie pe-
eHsupoBaHus 1 utoHs 2024 r.; npuHsTa K nyosaukauuu 5 nioHs 2024 .

Jna umutupoBanusi: lasvuyk JI.M. KoHuenTyalibHble OCHOBBI I€1arormyeckoro
Iu3aiiHa 2JeKTPOHHOro Kypca Ha matdopme Moodle misi MHTErpaluuu pe3yJbTaToB
MH(POPMAJIBHOTO 00pa30BaHMSI MAruCTPOB IIPUM OOYYEHMU MHOCTPAHHOMY SI3BIKY
CIeLMaIbHOCTU B HesI3bIKOBOM By3e // BecTHuk Poccuiickoro yHuBepcuteTa ApyKObl
HaponoB. Cepust: MudopmaTuzamusa oopazosanms. 2024. T. 21. Ne 3. C. 340—356. http://
doi.org/10.22363/2312-8631-2024-21-3-340-356

A conceptual framework for the instructional design
of a Moodle-based e-learning course for mainstreaming
informal master’s education outcomes into ESP teaching

in a formal non-linguistic setting

Larisa M. Galchuk

Novosibirsk State University of Economics and Management, Novosibirsk, Russian Federation
X galaris_nsk@mail.ru

Abstract. Problem statement. The paper conceptualizes the stages of requirements
analysis and content development mandatory in the instructional design of a Moodle-based
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training course to mainstream master’s informal learning outcomes when teaching English
for Specific Purposes (ESP) at a non-linguistic university. The significance of this work lies
in the necessity to devise a mechanism for structuring students’ non-institutional learning
activities as they engage with their academic discipline within an ICT-supported formal
environment, which bears many similarities to contemporary informal learning spaces.
Methodology. The research is comprehensive in nature, based on the use of general scientific
and empirical methods with the subsequent interpretation of its results in terms of theoretical
triangulation. The analysis of existing approaches to integrating the outcomes of informal
adult education into the formal context of their lifelong learning has made it possible to
develop a conceptual framework for the instructional design of an electronic training course
to enhance ESP proficiency of master students. The research algorithm was to analyze the
target audience through the prism of their experience in informal language learning with an
emphasis on the predominant types of such cognitive activity and preferred information
resources; to define the objectives of ESP teaching taking into account the potential for the
language development in the informal setting and the affordances of the Moodle-based
learning environment; to create a competency model of an electronic course graduate and
to develop assessment tools for monitoring and verifying expected outcomes within a formal
context. Results. The research highlights the transformation of students’ informal cognitive
activities from incidental and accidental learning to conscious and purposeful self-directed
learning as a precondition for the successful implementation of a course on integrative
mastering of an academic discipline in a formal context and beyond. This involves further
development of the master’s systemic competencies and their deliberate transfer from formal
to informal educational contexts while working with the learning resources of the lecture
and project clusters within the thematic units of the online course. Their multifunctional
assignments are crafted to effectively guide students towards productive, independent
learning in informal settings, whether through direct, indirect, or subtle cues embedded
within the task instructions. Conclusion. The empirical study highlights its practical
importance, demonstrating that the proposed instructional design framework for the
e-learning course, along with the didactic strategies developed from it, enhances educational
content. This is achieved by integrating the outcomes of mastering the academic discipline
across both formal and informal learning environments, ensuring cohesion and continuity
throughout the educational process.

Keywords: informal learning, formal education, e-learning course, instructional design,
English for Specific Purposes, LMS Moodle
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ITocTanoBka mpobJembl. Peainiu mocTuHAyCTpUabHOTO 0OILECTBA C €ro
SKCIOHEHIMAJIbHBIM POCTOM 3HAHMIA, MX CTPEMUTEIbHBIM YCTapeBaHUEM U
coKpallleHreM nepuopa nojypacnana (10 4 aet B cpepe MKT npu uHTEHCUB-
HocTH ycTapeBaHus B 19 %) [1, c¢. 176] BoIIBUTAaIOT B Ka4eCTBE MUMIIepaTUBa
peryJsipHoe OOHOBJIEHME MHTEJIEKTyalbHOTO KanuTtaia. B ycnoBusix uugpo-
BOI peajbHOCTH 3TO IMOJApa3yMeBaeT, KAK MUHMMYM, AOCTYITHOCTb U Bapua-
TUBHOCTb PECYPCOB 3HAHUM, a TAKXKE HEMPEPBIBHOCTh CAMOTO 00pa30BaTeib-
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HOTO ITpoliecca B €ro TOpU30HTaIbHOM (aHTIJI. /ife-wide) u BepTUKaJIbHOM (aHIJI.
lifelong) n3amepeHusIx, TO €CTh B €IMHCTBE (hOPpMaIbHOrO, He(pOPMaJIbHOTO U
nHMOpPMaIbHOTrO 00pa3oBaHUs Ha Beex ero aTanax [2]. OgHako, eciu rapame-
Tpbl MHHOBALIMOHHBIX PeoOpa3oBaHUil B YacTu (popMaJIbHOTO U He(OpMasb-
HOTro 00pa30BaHUs OMpeaeaeHbl COOTBETCTBYIOIIMMU HOPMATUBHO-TTPABOBLIMU
aKTaMu, SIBJISIFOTCS TIPEAMETOM aKTHUBHOIO HayYHOTrO JMCKypca M, KakK CJed-
CTBME, BHYLIUTEIHLHOIO KOPIyca TEOPETUKO-METON0JOTMYECKUX U TTPAKTUKO-
MPUKJIAJAHBIX UCCAEI0BAHUI, TO MEPCHEKTHUBBI TpaHCHOPMALIMU MH(POPMAJIb-
HOI1 00pa3oBaTe/IbHOI MapagurMbl B KOHTEKCTE IMOBCEMECTHOIO BHEAPEHMS
MH(GOPMALIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTUIA M MEXaHU3MbI aKTyaJlu-
3allMY MOJIyYeHHBIX TaKM 00pa30M 3HAHUMIA HAMEUeHbl, CKOpee, MyHKTUPOM.

ITpexne Bcero, He BMOJIHE OYEPUYEHHBIMU MPEICTABIISIIOTCS TPAHULIbI 9TOTO
00pa30BaTeILHOrO TMPOCTPAHCTBA, HA MO0 KOTOPOIO MO pa3HbIM OLIEHKaM
npuxonutcst 70—90 % ydyebHOTO OIbiTa MHAMBUAA [3—5]. MHGOpMaIbsHOE 00pa-
30BaHUE, HEMHCTUTYLIMOHAJIBHOE 110 CBOEMY XapaKTepy, OCYLIECTBISIETCS B KOH-
TEKCTE MOBCEIHEBHOM PeaibHOCTH U OPTAaHU30BaHO B COOTBETCTBUM CO CTPYKTY-
POt KU3HEAECATSIIBHOCTH YeJIoBeKa [6], a Mo3TOMy alipropy MHOTOITJIAHOBO 1
OMHAMMWYHO. PazinuHbIe 3J1eMEHThl HOBOTO, MIPEUMYILECTBEHHO SMIMPUUECKO-
IO 3HAHUS U YCWIMS IO €70 OCBOEHMIO COMYTCTBYIOT MPAKTUYECKU BCEM BUIaM
COLIMAJIbHOM aKTMBHOCTU MHAMWBUIA, B TOM YMKCJE B BUPTyabHOU cpene [7].
B Heii, no naHHbIM exeromHoro otdera “Digital 2023: Global Overview Report”,
pOcCCUsiHE TIPOBOJAT B CPEAHEM «7 4acOB 57 MUHYT B CYTKH, U3 KOTOPBIX 2 yaca
16 MUHYT 3aHMMAaET OOIIEHNE B COLMAJIBHBIX CETSX»' MPEeUMYILIECTBEHHO C UC-
I10JIb30BAHUEM MOOUJIBbHBIX YCTPOMCTB M MpuaoXeHUi. CoBeplleHHO OYeBU/I-
HO, YTO B 3TUX YCJIOBMSIX OIIBIT, YMEHHUSI M HABBIKM BCE Yallle MepeaaloTcsl BHE
paMoK (hopMasIbHBIX OOpa3oBaTebHBIX MEPONPUSITUIL. B pe3ysibraTe coBpeMeH-
Hasli uHopMaJibHasi 00pa3oBaTesibHas cpefa ¢ €€ MHOTOKaHAJIbHOCThIO, BbICO-
KOH TJIOTHOCTBIO MH(MOPMALIMOHHBIX CETEN, AKTUBHBIM AUCKYPCOM (B TOM YKC-
Jie CeTeBbIM) OKa3bIBAaeTCs HAMHOIO SKCTEHCHMBHEe M ayTeHTUHYHee [8]
(bopmanibHOI, YTO BIIOJIHE OMpaBAbIBAET €€ CpaBHEHUE C HEBUAMMOM YaCTbIO
aiicoepra — metagopoii, ucrnoyubzyemoii A. Pomkepcom [9] ms Busyananzauuu
COOTHOIIEHMSI 3TUX COCTABJISIOIIMX 00pa30BaTeIbHOTO MPOCTPAHCTBA.

Takoe cpaBHeHME yIauHO UJUTIOCTPUPYET €llle OAHY OCOOEHHOCTh MH(POP-
MaJIbHO MO3HAaBaTeJbHOI [eSTeJIbHOCTU — €€ HEOJHOPOAHBIA XapakTep.
B 3aBuCHMOCTM OT CTeneHW OCO3HAHHOCTM U lieJieHanpaBJIeHHOCTH UH(POP-
MaJibHOE O0y4YeHHe 11eJ1ecCO00pa3HO paccMaTpuBaTh KaK KOHTUHYYM, TIPOCTH-
paroluiics oT camooOpa3oBaHus B TpakToBke M. Hoynza [10], M. Taiita [11]
U UX €IMHOMBIIIJIEHHUKOB, TO €CTh «OCO3HAHHON U lieJieHarpaBJIeHHON MH-
NUBUIYaIbHOU y4ueOHOM akTUBHOCTU» (aHTJ. self-directed learning) [12], yepe3
«00y4yeHMe ¢ opMeHTalMell Ha 3agady», o A. Pomkepcy [13], unm ciayvaiiHoe
oOyueHure B Ipoliecce KaKoi-JI100 1LeeHanpaBIeHHO! 1esITeIbHOCTH (aHTJI.
incidental learning), X «HempeaHaMepeHHOMY OOYYE€HUIO» — CIIOHTAaHHOMY,
CUTYaTUBHOMY W IIOYTM BCEeria HEOCO3HAHHOMY, MMIUIMLIMTHOMY (@HIJI.

! Digital 2023: The Russian Federation. https://datareportal.com/reports/digital-2023-
russian-federation
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accidental learning) [14]. MHOroumcaeHHble 1 MHOTOOOpa3HbIE BUIbI TOJTOOHO
00pa3oBaTe/IbHOM aKTUBHOCTH [15] ocylecTBisoTcs B popMe IMCKypca, 3Ha-
YyTeJIbHAs YacTh KOTOPOTrO SMOTMBHO MapKWpOBaHA HAa YPOBHE CMBICIOBOIO
KOMITOHEHTa coaepxkaHus. Ero BocrpusitTue u oCMbICI€HUE MPOUCXOIUT KaK
Ha pallMOHAJILHOM, TaK M Ha YyBCTBEHHO-3MOLIMOHAJILHOM ypoBHe [16; 17].
B xauecTBe pe3ysibraTa 3T0 moapa3ymMeBaeT MOTeHLMAIbHYI0 BO3MOXHOCTb U3-
MEHEHMUI He TOJIbKO B KOHLIENTYaJIbHOI MaTpUlle KapTUHBI MUpPa YeJI0BeKa, HO
1 B €r0 IEHHOCTHO-MMPOBO33PEHYECKUX YCTAHOBKAX, a TAKXE B MOJEJISIX MO-
BelIeHMUSI, TIOATBEpKaasi TEM CaMbIM T€3MC O BECOMOM 00pa3oBaTe/IbHOM I10-
TeHLMajae MHGOPMaIbHOIO BUAA O3HABATEbHOM AESTEIbHOCTH.

Bmecte ¢ Tem ciemyer mpu3HaTh, UTO MpPUOOpPETaeMbie TaKUM OOpa3om
3HAHMSI YacTO (pparMeHTapHbI, IOBEPXHOCTHHI U HE BCeTAa SKCILTMUMUTHBIL. Cy-
IIECTBEHHAsl MX YacTb HOCUT HESBHBINA XapakTep, CBsI3aHA C JIMYHOCTHBIM
OITBITOM, LIEHHOCTHBIMY YCTAHOBKAMU 1 YOEXKACHUSIMU UHAUBUIA, UTO JeaeT
WMIUIMLIMTHBIE 3HaHMSI, 0 3aMedaHuto M. [lonaHu, «1mpolienypHbIMU, TO €CTh
TFOTOBBIMM K IPUMEHEHMIO B KOHKPETHBIX CUTYaLIUSIX, CBSI3aHHBIX C OOILIEHUEM
VI IesITeNbHOCTBIO [18, p. 108], 1 3aTpyaHsSIET BO3MOXHOCTD MX OLIEHKU ITPU
MMOMOIIY TPAJAULIMOHHBIX JJIs1 (DOPMaATBLHOTO 00pa30BaHMsSI BUIOB U MHCTPY-
MEHTOB HEMOCPEACTBEHHOI0 KOHTPOJIs [19].

B cBeTe BbllIecKa3aHHOIO NMePCHEKTUBHBIM HaIlpaBJIeHEM HayYHOTO MOKC-
Ka MPeICTaBISIeTCS BbISIBJIEHUE MEXaHM3Ma aKTyaIu3aliy pe3yJabTaToB MH(POP-
MaJIbHOro 00pa3oBaHUsl CTYAEHTOB B YCIOBUSIX MX (pOpMaJbHOro OOy4YeHUs U
pa3paboTKa Ha €ro OCHOBE Habopa NMIAKTUYECKUX PEILICHUI 711 OpraHu3aluu
3TOro Mpoliecca, YTo 1 OIpenessaeT akTyaalbHOCTb TaHHOTO UCCIIeI0BaHMSI.

Ileab uccieaoBaHuss COCTOUT B ONpPeeICHUM KOHLIETITyaJIbHbIX OCHOB TIe-
JAarorMyeckoro Au3aiiHa 3JIeKTPOHHOTO Kypca Ha 3Tarnax aHajlu3a, MPoeKTUpo-
BaHUS U pa3pabotku ero aneMeHTOB B CIO Moodle nnsg aktyaau3zauuu pe-
3yJIbTaTOB MH(POPMaAIbLHOTO 00pa30BaHMsI MaruCTPOB HESI3bIKOBOIO By3a IMpU
00y4YeHUM aHTJIUMICKOMY S$3bIKY CIHelUaTbHOCTU. JloCTHKeHUEe yKazaHHOM
LIeJIM MpeaycMaTpuBaeT: 1) aHaau3 1LeJI€BOM ayIuTOPMM CKBO3b IIPU3MY €€
y4eOHOro onbiTa B UH(GOPMaTbHOM M3y4YeHUU MHOCTPAHHOTO SI3bIKA C aKIIEH-
TOM Ha IpeoObJjagaolire BUAbl TaKOW MO3HAaBaTeIbHOM aKTMBHOCTU U TP -
MOYTUTEIbHbIE TH(POPMALIMOHHBIE pecypchl; 2) (DOpMYyIMPOBKY 3a1a4 o0yue-
HUS aHIVIMICKOMY $SI3bIKY CITEIIMAIbHOCTH ¢ YYETOM MOTEHIIMAIa €T0 OCBOCHMSI
B MH(POPMAJIIbLHOM IMPOCTPAHCTBE U BO3MOXHOCTEI 3JEKTPOHHOI 00Opa3oBa-
TeJbHOU cpeabl Moodle; 3) co3gaHue KOHLENUIUU Kypca, MPOEKTUPOBaHUE U
pa3paboTKy €ro 3JeMEHTOB /Il aKTyaJau3allMyi pe3yJbTaToB MH(GOPMaTbHOIO
00pa3oBaHUS MarucTpoB.

MeTtonoaorus. MccienoBaHue HOCUIO KOMILIEKCHbIN XapakTep, MPOBOAM -
JIOCh C MCIIOJIb30BaHMEM OOIIEHAYYHbIX Y SMIIUPUIYECKUX METOMIOB, a €ro pe-
3yJbTaThl UHTEPIPETUPOBAIUCH B JIOTMKE TEOPETUUYECKOM TpuaHryassunu. Cu-
CTEMHBbIM aHAJIM3 PadOT 3apyOEeKHBIX U OTEYECTBEHHBIX SKCIIEPTOB B 001aCTU
TEOPUU U MPAKTUKU MHGOpMaIbHOTo obpa3oBanus [2—6; 9; 14; 15; 19; 23-25;
27-29], mpodecCuoHaIBbHOM U 3JIECKTPOHHON JIMHTBOAUAAKTUKY [7; 8; 16; 17,
26], aHIparornky M XbIOTaroruku / 3BTaroruku [10—13] gomoHsIcs aHaan-
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30M KelicoB a3 dekTuBHOro negarornyeckoro ausaiHa [20; 21], BkIoyas
OMBIT aBTOpa [22] B MPOEKTUPOBAHUU DJIEKTPOHHOTO Kypca U pa3padbOoTKu
MHTEPAKTUBHOIO KOHTEHTa y4eOHON MUCUMILIMHBI «MHOCTpaHHBIN SI3bIK B
npodeccruoHalbHOM cepe» B popMaTe CMEIIaHHOTO TMPeIMETHO-SI3bIKOBOTO
WHTEerpUPOBAaHHOIO OOY4YeHUs. AHAJIUTUYECKON 00pabOTKe MOABEprajiuch
Tak>Ke JaHHbIe aHKETHOT'O OMpoca CTYIAEHTOB.

Pa6ota Hag yueOHBIM AU3aiiHOM Kypca «AHIIIMCcKU 361K 111 U T-crienu-
aJIMCTOB» U Pa3pabOTKOM €ro MHTEPAKTUBHOTO COIEP>KaHUsI Hayaaach BECHOM
2019 ., a oceHbIO CaeayIolIero roja Ipolia arnpoodalust ero NUJIOTHOU Bep-
cun. Beero 3a Bpemsi pa3paOOTKU U BHEIPEHUS 3JIEKTPOHHOTO Kypca ObLIO 3a-
neictBoBaHo 215 cryneHToB. OHM y4yacTBOBaJIM B ONpPOCE MPU MOMOIIM 3Je-
MeHTOB «OOpaTHasi CBsI3b» M <«AHKeTa» B TeMaTUYECKUX MOIYJISIX
9JIEKTPOHHOTO Kypca. AHAIU3 MOJYYeHHBIX PE3y/IbTaTOB MPeI0CTaBUJI LICHHbIE
UJIeu U HaOJIIoIeHUS 1JIs1 JaHHOTO MCClIeI0BaHUSI.

ITpakTHuecKass 3HAUMMOCTb HACTOSIIIEN PAOOTHI BUAUTCS B TOM, YTO MPE/I-
JIOKEHHAsl B Hel KOHLEMMS MeAarorniyeckoro au3aiHa 3JIeKTpPOHHOTO y4yeo-
HOTO Kypca M pa3paboTaHHbIE Ha €€ OCHOBE AUAAKTUUECKME PEIIeHHs CIIOCO0-
CTBYET YJIyUIlIEHUIO COJIep>KaHUsI 00pa30BaHUs. DTO JOCTUTAETCS TTIOCPEICTBOM
MeXaHr3Ma peBEPCUBHOIO IMepeHOca KOMIETEHIIMI U MHTeTpallui pe3yJibTa-
TOB OCBOEHMS yUeOHOM IUCHUIIIMHBI B (hOpMaJIbHOM 1 MH(GOpMaJIbHOM 00pa-
30BaTeJbHBIX MPOCTPAHCTBAX, YTO OOECIEUMBAECT UX €IUHCTBO U HEIPEpPhIB-
HOCTb Ha MPOTSKEHNUU BCero yueoHoro mpoiiecca.

PesyabraTel u o0cyxknenne. KoruyenmyanvHole n00X00bl K NPOEKMUPOBAHUIO
21eKMPOHH020 Y4eOH020 KYPCa ¢ YUemoMm pe3yabmanmos UHpopMaibHo20 0C80EHUS
uHocmpauHoeo A3bika. OTIPABHOM TOUKOM IeJarormyeckoro amM3aiiHa B KOH-
TEKCTe JIMYHOCTHO OPUEHTUPOBAHHOTO 00pa30BaHUS B BY3€ SIBJISIETCS] aHAJIU3
LIeJIEBOI ayIuTOPUHU B pa3pes3e ee NOTPeOHOCTe, KOMIIETEHLIUIA M OXUIA€MbIX
pe3yabTaToB o0yuyeHusi. B maHHOM ucciienoBaHUMM OH MPOBOIWIICS Ha OCHOBE
MaTepHraJioB BXOJAHOIO TeCTUPOBaHUS U omnpoca 70 CTyIeHTOB IePBOro Kypca
MarucTpaTtypbl HanpaieHui «[IpukiagHas uHGopMaThKa» U «DJIEKTPOHHBI
OM3HEC», U3 KOTOPBIX TPU YETBEPTU COBMEIIAIOT yueOy u padoty. MIX oTBeThI Ha
BOMPOCHI O MPUYMHAX Y YACTOTE UCTIOJIb30BAHUS AaHTJIOS3bIYHBIX PECYPCOB BHE
(opmanbHOro OOyueHUsI MpeAcTaBjeHbl B TaOJUlEe U TO3BOJISIOT CIeIaTh
oIpeeeHHbIE 0000IIIEHHBIE BbIBOHI.

o1 MarucTpoB, OCO3HAHHO, 1ieJIeHapaBIeHHO U aBTOHOMHO paboTalo-
IIMX HaJl COBEPLIEHCTBOBAHUEM CBOE MHOSI3BIYHON KOMMETEHLIMU, HE Mpe-
BoItaeT 7 % onpoineHHbIXx. O0pallieHre K 00pa3oBaTesIbHBIM pecypcaM Ha aH-
[JIMICKOM SI3BIKE, eXeHelnelbHoe I 3 % W3 HUX U ¢ MEePpUOIUYHOCTHIO
HECKOJIBKO pa3 B MeCsI11 7151 OCTaJIbHbIX, 00YCIOBIEHO INIaBHBIM 0O0Pa30M ITOATO-
TOBKOI K cllauye 9K3aMeHa Ha 3HaHUE aHTJIMICKOTO sI3bIKa’? WM MepCIIeKTUBOM
COOTBETCTBYIOIIEr0 TECTUPOBAHMUS B paMKaX KOPIIOPAaTUBHOIO CErMEHTa He-
(popManibHOro 06pa30BaHUSI.

2 TOEFL, IELTS, CAE, BEC — MmexayHapoaHble 5K3aMeHbI Ha 3HAHUE AHIJIMIICKOrO
sI3bIKA, JIOCTYITHBIE TSI TIPOXOXIEHUS B cepTudUIIMpoBaHHBIX IieHTpax Poccuiickoit Pene-
pauuu no mapta 2022 .
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MpuyuHbI N YacToTa NpPeanoYTEeHU pecypcoB nHopmanbHOro oopasosaHus
(no paHHbIM OoNpoca, YUCII0 PECMNOHAEHTOB)

Heckonbko | OpuH pas
MpuuuHa ExeHepenbHo pas B MecsL, UToro
B MecHL, n pexe

MoproToBka K caavye ak3aMeHa Ha 3HaHue 2 3 0 5
aHITIMIACKOr o A3blKa

Mpon3BoACTBEHHAS HEOOXOAMMOCTb 7 9 10 26
Cnocob opraHu3aumm gocyra 10 12 17 39
WToro 19 24 27 70

HcTodHuk: coctaBneHo J1.M. Manbyyk.

Reasons and frequency of preferences for informal education resources
(according to survey data, number of respondents)

Several Once
Reason Weekly times a month Total
a month orless
Preparation for the English language 2 3 0 5
proficiency exam
Operational needs 7 9 10 26
Entertainment 10 12 17 39
Total 19 24 27 70

Source: compiled by Larisa M. Galchuk.

Eme mnst 37 % pecnonaeHToB nmpuunHoil peryaspHoro (10 %), yactoro
(13 %) wnm snu3onndeckoro (14 %) ucronab3oBaHUs aHIJIOSI3BIYHON MHGOP-
MalluM 3a mpeneaaMu (opMalbHOTO 00pa30BaHUS CTajla MPOU3BOACTBEHHAS
HE00XOAMMOCTb — OOIIEHHUE C MTHOCTPAHHBIMU KJIMEHTAMU, MTapTHEepaMu, KOJI-
JIeraMH, a Takke padoTa ¢ JOKyMEHTallMeil 1 MporpaMMHBIM oOecriedyeHrueM
OM3HEC-MPOLIECCOB.

Haxkonen, 56 % omnpollleHHBIX acCOLMUPYIOT MH(MOPMAaIbHBIE PECYpChl Ha
AQHIJIMICKOM $I3bIKe (KHUIM, TEeCHU, (PUJIbMbI, KOMIIbIOTEPHBIC UIPHI, OJIOTH,
yaThl, OOLLIEHNE B COLIMAJIbHBIX CETSIX M MECCEHKepax) ¢ pa3BlIeYeHUEM, pac-
cMaTpuBasl X B KaUeCTBE MHCTPYMEHTA JIJIs OpraHu3allii COOCTBEHHOTO 0cyTra
Kaxmyto Henemo (14 % pecrioHIeHTOB), HECKOJIBKO pa3 B Mecsll (17 % pecrnioH-
IeHTOB) Win pexe (39 % pecrnoHIeHTOB).

ITpumeyaTeIbHO, YTO HE3aBUCUMO OT IPUYUH aBTOHOMHOTO O0OpalleHUs K
WHOSI3BIYHOMY KOHTEHTY, MpaKTUYecKu Bce pecrnoHaeHTH (90 %) otrmaioT
MpEeAIIoUTeHUE ero JIEKTpOHHOMY hopMaTy — BeOcaiiTam, oHJIaliH-TIaTdop-
MaM (0Opa3oBaTebHBIM U CETEBBIM), BUACOXOCTUHIAaM U MOOWUJIbHBIM MPUJIO-
JKeHUSIM, YKa3aB KpOCCIIaT(POPMEHHOCTb B KaueCTBE 3HAUMMOIO KPUTEPUsI
0TOOpa, UTO KOPPEJUPYET C pe3yJibTaTaMUi SMITUPUIECKOTO UCCIIeTOBaHMUSI UH-
(bopmanbHOTrO OOpa30BaHMSI M €r0 3HAYCHUS JISI B3POCIIBIX, KOTOPHIE IPeacTa-
Buia B cBoeli pabote T.K. 2Kensizkosa-Tes [23].

BMmecte ¢ Tem oOpaiaet Ha ce0s1 BHUMaHMe HecOajlaHCUPOBAHHbBIN HAOOp
KOHKPETHBIX 3JIEKTPOHHBIX pecypcoB. VX CITMCOK B YaCTU MOOMJIBHBIX MPUIIO-
KeHUI U OHJIalH-TUIaTGOpM ISl M3ydeHUus aHIImiickoro si3bika (Duolingo,
Lingualeo FluentU, Open Learning, Business English Pod), a Takxxe aHrio-

346 CURRICULUM DEVELOPMENT AND COURSE DESIGN



Tanvuyk JI. M. Bectuk PYIH. Cepust: Undopmatuzarmst oopaszosanust. 2024. T. 21. Ne 3. C. 340—356

s13bIYHBbIX oOpazoBarenbHbiX cpen (EdX, Coursera, FutureLearn, Udemy,
Khanacademy, Openlearning, Alison) orpaHW4YeH OAHUM-IBYMsI HAUMEHOBA-
HUSIMU U CYILIIECTBEHHO YCTYIIaeT MePEeUYHI0 COOTBETCTBYIOLIMX BEO-CalTOB, Ce-
TeBbIX IVIATPOPM 1 BUACOXOCTUHIOB. [10100HOE MOJI0XKEHME BELLEl, BIIPOYEM,
BIIOJIHE OXMJAEeMO B CUTyallMM, KOT/a CTUMYJIOM JIJISI CAMOCTOSITEJIbHOTO 110~
MCKa aHMIOSI3bIYHOTO 3JIEKTPOHHOIO KOHTEHTAa CTAHOBUTCS HEOOXOAMMOCTH
pelleHus oIpeaeeHHOM podecCuoHalbHOM 3a1a41 UM MOTUB JIMYHOCTHO-
ro pa3BuTusl. JAuaakKTMYECKU TTOTEHIIMAI TaAKOTO pecypca, Kak MpaBujo, He
OCO3HAETCSI U BHUMaHUE (POKYCUPYETCS Ha €T0 CONEPXKAaHWUU, a He (hOopMaJib-
HBIX (JIEKCHMKO-TpaMMaTUYeCKUX U (PYHKIIMOHATbHO-CTUIMCTUYECKUX) OCO-
OCHHOCTSIX KOHTeHTa. B MTOre mpupoCT MHOS3BIYHOM KOMMETEHIMU YacTO
CBOJIUTCSI K XaOTUYHOMY PACIIMPEHMIO JIEKCMUYECKOTro 3araca Ha ypoBHE OT-
NEeJbHBIX CJIOB, UIMOM M PEYEBBIX KIIHUIIE, a TaKXKe K COBEPIIEHCTBOBAHUIO
MPEUMYILIECTBEHHO PELENTUBHBIX KOMMYHMKATUBHBIX HAaBBIKOB (ayaupoBa-
HUS U YTeHUs1) [24], 4TO B LIEJIOM COOTHOCUTCS C aHAJIOTMYHBIMU pe3yJibTaTa-
MU MCCIIeNOBaHUIA MHMOPMaIbHOIO WHOS3BIYHOTO OO0pa3oBaHUS B3POCION
ayaIuTOpuH 3a pyoexkom [25].

Yto kacaeTcs oXuAaHUM, CBSI3aHHBIX C U3yYEHUEM aHIJIMICKOTO $S3bIKa
CIIeIIMaIbHOCTH, TO MOAaBJIsIoNIee OOJbIIMHCTBO MarucTpoB (78 %) cBsi3biBa-
€T MX MPEXJe BCEro C KOHTEHTOM — aKTyaJIbHbIM JJIS1 TPO(UIISI MOATOTOBKM,
MHOOPMALIMOHHO HACBIIIIEHHBIM, ayTeHTUYHBIM, O0JIaJaloluM OIMpeacsIeH-
HOI CTeNeHbI0 KOTHUTUBHOM HArpy3Ku, HO TMTIOCUJIBHBIM JIJIS OCBOSHUSI, HEOO-
XOIUMBIM M JOCTAaTOYHBIM JIJIsl pellieHUsI COIMaIbHO-KOMMYHUKATUBHBIX 3a-
nad B mpodeccruoHanbHoM chepe. [1pouieccyanbHbIil acneKT 00pa3oBaTeIbHON
NEesSITEIbHOCTU TaKXKe MPU3HAETCS BECbMa 3HAUMMbIM. DTO BKJIIOYAET B CEOs
pa3zHooOpa3re MHCTPYMEHTOB 711 TPEHUPOBKY SI3bIKOBBIX YMEHUI U PEUEBBIX
HaBBbIKOB, HAJIMUME KaHAJIOB 0OpaTHOI CBSI3U C MpenoaaBaTeeM U COKYPCHU-
KaMU, OTKPBITBII TOCTYII K paHee BHIMOJTHEHHBIM U ITPOBEPEHHBIM 3aJaHUSIM,
a TAaKXKE MPO3PAYHYIO CUCTEMY KOHTPOJISI M OLIEHKHU PE3YJIBTATOB OOYUYEHUS.

CoryacHo pesyJjbTaTaM OIlpOca, Ha 3Talle liejernojiaraHus mneaaroruye-
CKMI nu3aiiH yueOHOro Kypca IJisl JaHHOU ayAuTOpPUU AOJKEH YYUTHIBAThH €€
LIEHHOCTHBIE OPMEHTUPHI — 3JEKTUBHOCTb, PEPIEKTUBHOCTb, CUCTEMHOCTD,
MPUKJIAJHYI0 HaNpaBJIEHHOCTb SI3bIKOBOTO OOyYE€HUS, B TOM YUCJIE 4Yepe3
«HEMEJIEHHYIO aKTyaJlu3alMio MOJYYeHHBIX 3HAaHUU U CPOpMUPOBAHHBIX
YMEHMI B IMYHOCTHO 3HAYMMBIX KOMMYHUKATUBHBIX CUTYaLusxX» [26, p. 25].
COOTBETCTBEHHO, B KaU€CTBE IJIAHUPYEMOTO pe3yJibTata OOy4eHUs 11eJIECO0-
Opa3HO paccMmaTpuBaThb JOCTUKEHME MarucTpaMu IPaKTUYECKOro YpPOBHS
OCO3HAHHOTO BJIaJCHMSI aHTJIMHACKUM SI3bIKOM KaK MHCTPYMEHTOM JI€JIOBOTO
obmeHus B chepe MKT u anekTpoHHOro 6usHeca. DTo mpeaycMaTpuBaeT Oc-
BOE€HHME OCHOBHBIX PEIVIAMEHTOB YCTHOM M MUCbMEHHOI peyu B paMKax 0a30-
BOTI'O IMMOHSITUITHO-TEPMUHOJOTMYECKOTO arlnapara ¢ MCojab30BaHueM 3pheK-
TUBHBIX CPEACTB BU3yaJU3alluK U MpeacTaBAeHUsI MH(GOPMALIMU C OIOPOIi Ha
OMBIT U Oarax 3HaHWM, TMOJYYEHHBIX BHE (popmaabHOro KoHTekcTa. Ilpu
9TOM KJIIOYEBBIM YCJIOBHMEM YCIEIIHOW peajM3aliy Kypca Ha MHTErpamuio
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pe3yabTaToB (OPMAJILHOTO U MH(GOPMAJIBHOIO OCBOCHUSI YU€OHOM TUCIIUTLIM -
HBbI SIBJISIETCS PEBEPCUBHBIN MEPEHOC 1 aKTyaau3alus CTYJAEHTOM €ro KoOMIe-
TEHLIMI ¢ (popMabHOI B MH(pOPpMaIbHYI0 00pa30BaTEIbHYIO Cpeay U 00paTHO,
B TOM YMCJIE€ MOCPEACTBOM TpaHC(opMaluu xapakTepa MHGOPMaIbHOI MO-
3HABATEJbHOW JNESTEIbHOCTU Yepe3 Mepexoj OT HEMpeaHAMEePEHHOro U CIy-
YaiiHOro 00y4eHHUsl K OCO3HAHHOMY U lieJIeHalpaBJeHHOMY.

Ha npakTtuke 310 moapasymMeBaeT «JIMYHOCTHO 3HAYMMbIN MHIVBUAYaI-
3MPOBAHHbBIA MEPEHOC MOIMMPUIIMPOBAHHBIX CYOBEKTOM 00pa3zoBaTesIbHbIX
JTOMHWHAHT C (popMajbHOr0 Ha MH(MOPMAJIbHBIA YPOBEHb» B TEPMMUHOJIOIUU
A.A. KonecHukoBa [27, c. 152] unu, no mHeHuto X. PeiiHaepca, gajabHeiiliee
pa3BUTHE «CUCTEMHBIX (METOAOJOTMYECKNX) KOMIIETEHLIM cTymeHTa» |14,
c. 177] — ero ymeHust onpenensiTb CBOM 00pa3oBaTeibHble MOTPEOHOCTH, CTa-
BUTb LIEJIU, TUIAHUPOBATh aBTOHOMHYIO paboTy, OTOMpaTh MH(POPMALIMOHHbIE
pecypchl ¢ y4eToM KX 00pa3oBaTeibHOro MOTeHIMala, UCII0Ib30BaTh B MPO-
ecce o0y4yeHus1 ONTUMAaJIbHbIE Y4€OHbIE CTPATETMU, OCYIIECTBISITh CAMOKOH -
TPOJIb U CAMOOLIEHKY, BHOCUTb HEOOXOAMMbIE U3BMEHEHUS B YCIOBUSIX CAMOMO-
TUBALMU, PePIEKCUU U TOTOBHOCTU K COBMECTHOI padoTe.

B koHTeKCcTe MpOeKTUPOBAHUS COAECPXKAHMSI YUeOHON AUCHUIIMHBI 3TO
MnpearoJiaraer:

— TOUCK JUAAKTUYECKUX PEeLIeHUIA M TEeXHUYECKMX BO3MOXHOCTEH st
Mocjaea0BaTeIbHOM aKTUBU3aLMY YKa3aHHbBIX KOMIIETeHLIUI B IpoLiecce
JTIOCTUXKEHMSI TOCTaBJICHHOM 11eJIU;

— BbIOOp (popmaTa 0Oy4YeHUs B MOJIb3Y TMOPUIHOIO MO MOJIEIU TepeBep-
HYTOTO KJjlacca;

— ucnoJib3oBaHue norteHuurana CAO Moodle mist pa3paboTKK 3JIeKTPOH-
HOTI'O CerMeHTa Kypca.

OT1imunTebHbIE 0COOEHHOCTH 3JIEKTPOHHOI 00pa3oBaTe/IbHOM M1aTdop-

Mbl Ha 6a3ze Moodle — MoJIMKOAOBOCTh MPEACTABICHUSI U MOJIMMOIAIbLHOCTh
BOCIPUATUS MHDOPMaLIMK G1aroaapsi TEXHOJIOTUSM MYJIbTUMEANA, UHTEPTEK-
CTyaJIbHOCTb, peaJIM30BaHHasl IIPU MOMOILM TMIEPTEKCTa, U MHTEPAKTUBHOCTD
KakK (pakTop MHTEHCU(PUKALIMU y4eOHOro B3aMMOACHCTBUS BCEX YYACTHUKOB
obpaszoBaTebHOro npoiecca (Bkiwodass MKT) — criocoOCTBYIOT co3maHMIO ay-
TEHTUYHOTO, MH(MOPMAILIMOHHO HACBIIIEHHOTO KOHTEHTA, PEryjasspHO OOHOB-
JISIEMOT0, B TOM YMCJIE 32 CYET MPOAYKTOB MHTEJJIEKTyaIbHOM TBOPUYECKOI Je-
SITEJIbHOCTU ~ OOYYamlIUMXCs — MWHAMBUIAYAJbHOUM M  KOJUIEKTUBHOM.
dopmupyemas TakKMM 00pa3oM 3JIEKTPOHHAs 00yJarolast cpea yaeOHOM quc-
LMIJIMHBI, MOYJIbHO OpraHM30BaHHAs M CUCTEMHO yIIpaBjisieMasi, COueTalo-
111as1 CHHXPOHHBIA U aCUHXPOHHBIM (hopMaThl KOMMYHUMKAILIMM, OKa3bIBACTCSI
M0 MHOTMM ITapaMeTpaM COIIOCTaBMMa C 00pa30BaTeIbHbIM IPOCTPAHCTBOM
MH(GOPMaATBLHOTO 00YYEHMsI, UTO 00JIeryaeT akTyaan3aluio ero pe3yabraTtoB U
X BepuuKauuio B GopMaJTbHOM KOHTEKCTE.

Pa3pabotka conepxaTeabHOI YyacTM Kypca B LMdpoBoM (opMmare ¢ uc-
MoJIb30BaHMEM HMHCTpYMEHTOB Moodle co3gaer HeoOXOauMbIE YCIOBUS IS
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OJHOBPEMEHHOTIO pelleHMs 3a1a4 OLIEHKU U MOHUTOPUHTA Pe3yJabTaTOB 00y-
YeHUsI, KOTOPbI B cUCTeMe MH(MOPMaJIbHOTO 00pa3oBaHMs IIPU3HAETCS TPO-
OJIEMHBIM IO TTPUYKHE a0COJIOTHOW MHAMBUAYAIU3UPOBAHHOCTU 3TOrO BUIA
MO3HABaTEeJIbHON NeSITeIbHOCTA U ee pe3yiabTaToB. MX HemocpeacTBEeHHbIN
KOHTPOJIb C TNPUMEHEHUEM CTaHAAPTHBIX WHCTPYMEHTOB CYMMMPYIOILIETO
(KpuTepHaabHOTO) OLIEHMBAHUS OKa3bIBa€TCsS HEM30€XKHO OrpaHUYEHHBIM U
BBITECHSIETCS aJIBTEPHATUBHBIMU CIIOCO0aMU — «pedaeKCUBHOM KapToit» [27],
«THEBHUKOM YHWTATEJISl U TMOJYCTaHAAPTU3MPOBAHHBIM MHTEPBbIO» [28], sI3bI-
KOBBIM mopTdesieM, 0J0roM, BUKU, YaTaMu, MTOJAKacTaMu, UHTEJIEKT-KapTa-
MU U/WJIK cpeacTBaMU (DOPMUPYIOILIETO OlLIeHMBaHUsI, BKJIIOUasl cCaMO- U B3au-
MOOLICHMBAHUE.

Taxoit meTon onpenesieHus: 3HeKTUBHOCTU 00pa30BaTeIbHOIO Mmpoliecca
peayiM30BaH B cUCTEMeE yrpaBieHus1 ooydeHrueM Moodle, KoTopasi mo3BoJIsIET
OTCJIEXMBATh U (PMKCUPOBATh BCE YUEOHbIC TOCTUXKEHUS Yepe3 Onuumn «Kyp-
HaJl OLEHOK» U «OTUeThl». ITO 00ecneuyrnBaeT 00 bEKTUBHOCTD M MPO3PaYHOCTh
OLIEHKM C MOMOIIbIO 0aTIbHO-PEUTUHIOBOM CHCTEMbI KOHTPOJISI, UTO MOJO0-
>KUTEJIbHO BJIMSIET HA MOTUBALIMIO U Y4€OHYI0 aBTOHOMMIO CTYIAEHTOB.

TakuM oOpa3oM, IpeacTaBieHHass KOHLEMIUS 2JIEKTPOHHOTO KOMIIOHEH-
Ta y4eOHOI NUCUMILUIMHBI COOTBETCTBYET €€ LIeJsIM, 3ajJadyaM, TEXHUYECKUM
BO3MOXHOCTSIM peaju3aliMi B LIM(PPOBOii cpesie M OTBeYaeT crneuudruuecKum
MOTPEOHOCTSIM LIEJeBO ayIUTOPUM.

Paspabomka snexmponHbix 00yuarouux pecypcos onsa aKkmyaiu3ayuu pe3ynb-
mamoe UHGOPManbHO20 0CB0eHUSI UHOCMPAaHHO20 A3bika. CTpaTerusi UHTerpaluuu
pe3yJbTaToB MH(POPMaTbHOIO 00YYeHMSI MATUCTPOB B MPOLIECC OCBOECHUS S13bI-
Ka CneluaibHOCTU B By3€ peaiu3yeTcs Mo3TanHo (puc., 1—4) yepe3 MexaHu3M
repeHoca M akTyajiu3aliui KOMIIETeHLIMI 00yJatoluxcst ¢ GopMaabHOI B MH-
(phopManbHy10 00pa3oBaTEIbHYIO Cpely U 0OpPaTHO, YTO IPEIbIBISIET OCOObIE
TpeOOBaHMSI K OTOOPY U OpraHu3alluy 3JIEKTPOHHOTO KOHTEHTA.

HNudopmaabhoe

DopmajibHOE

o0yueHue o0yueHHe

1 — npobyxneHue
2 — ckaddonarHT
3 — HalleJTMBaHUe

4 — oOparHas CBSI3b
PeBepcuBHbIN NEPEHOC 1 akTyanusaumsa KOMneTeHUMn

HcTo4Hmk: co3paHo J1.M. Manbyyk
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1 — encouraging

2 — scaffolding

3 — guiding

4 — backchanneling
Reverse transfer and mainstreaming of competencies

Source: created by Larisa M. Galchuk.

Ha atane nodyxcoenus cTyneHThl OLIEHUBAIOT CTEIIeHb CBOEI OCBEIOMIICH-
HOCTH O Ipo0ieMaTUKE TEMAaTUUYECKOIo pasjielia Kypca, ero s3b6IKOBOM HaroJ-
HEHUU U 3HAKOMSITCS C MHOSI3bIYHBIMU 00pa30BaTeIbHbIMU MPOCTPAHCTBAMMU,
TOCTYITHBIMU UM BHE (hOpMaJIbHOTO KOHTeKCcTa 00ydyeHus. DyHKIIMoHAI 3J1e-
MeHTOB «Dopym» 1 «OTpoc» ABIsIeTCS ONTUMATbHBIM U151 pa3pad0TKM yueo-
HOTO KOHTEHTa, KOTOPBI HEOOXOIMM JIJISl pEIIEHU 3a1a4 3TOro 3Tamna.

AKTHMBHOE€ BOBJIEUEHME CTYJEHTOB B OCBOEHME 00pa30oBaTEIbHOIO MOTEH-
1asa nHGOPMAJIbHON cpelibl OOyYEHUS Yyepe3 Mocaea0BaTe/IbHOE YCIOXKHE-
HUE Y4YeOHBIX 3a/a4y M MOIIArOBYIO MOIEPXKKY MpernoaaBaTess OIpeaeisieT
y4eOHbIE MPOLIECCHI U MHCTPYMEHTHI IS MX OCYIIECTBICHUS Ha 3Tane ckag-
¢hondunea. KioueByro pojib 31eCh UTpaeT lieJeHaIlpaBIeHHbIN MepeHoC 00yyJa-
IOIIMMCSI METaKOTHUTUBHBIX KOMIIETEHIIMI C MHCTUTYLMOHAJIbHOIO Ha WH-
(popMabHBIN YUYEOHBIN OMBIT.

B xypce «Anrmiickuii s13biK 111 U T-crienagincToB» CUCTEMHbIE HABBIKU
MarucTpa COBEPILIEHCTBYIOTCS B MPOLECCE MPOCIEKTUBHOU U PETPOCTIEKTHB-
Hoil pedaekcun. Ha aTarne mpocneKTUBHOM pedieKCUN CTYAEHThI BHICTpauBa-
0T UHIUBUAYAJIbHYIO TPAEKTOPUIO OCBOEHUSI Y4eOHOro MOAyJs Kak B (op-
MaJIbHOM, TaK U B MH(OpMaJbHOM 00pa30BaTeIbHOM ITPOCTPAHCTBE O1aroaapsi
«CTpaHulie» ¢ MHCTPYKLMSIMU T10 BBITIOJHEHUIO 3a1aHuii. MHCTpyKUMY MOMO-
ralT CTyJeHTaM ONpeIe/IUTh X 00pa3oBaTeabHble MOTPEOHOCTU U LIEJU, d(P-
(peKTUBHO IJIAHMPOBATH CAMOCTOSITEIbHOE 00yYeHME, BLIOMpPATh MOAXOASIINE
MH(pOpMaLIMOHHBbIE PECYPChI U pa3padaThiBaTh ONTUMAJIbHbIE YYeOHbIE CTpa-
Terum.

B 10 ke BpeMs peTpocneKTuBHas pedieKCHs ¢ MCMOJIb30BaHUEM CEPBUCOB
«O0paTHas CBSI3b» U «AHKETa» aKTUBU3UPYET IMOUCK MariCTPOM COOCTBEHHO-
ro BEKTOpa KOTHUTUBHOM aKTUBHOCTU. DTU MHCTPYMEHTBI, MPeIHa3HAYEHHbIE
JIJIS KPUTUYECKOIO aHaJiM3a YCBOEHHOro MaTepuajia TeMaTUUeCKOro pasiea,
MO3BOJISIIOT OOyYaIOIIEMYCs OIPENEIsATh TEMbI U MpeaiaraTb BOIPOCHI 111 00-
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CyXIeHus B ¢opmare ayIuTOPHOI pabOThl WM BUACOKOHGEPEHLNHU, Aeast
€ro TEM CaMbIM CTEHMKXOJIIEPOM B IIpoliecce pa3paboTKu yueOHOro KOHTeHTa 1
MOBbIIIAsi MOTUBALIIO.

Ha stane nayeausanus BHUMaHUe CyObEKTOB 00pa30BaTEIbHOTO MpoLEecca
(bokycupyeTtcst Ha pa3BUTHUM MTPEIMETHBIX KOMITIETEHIIMIA C OTTOPOI HA KOHTEHT
Kypca ¥ BHEIIHUE UH(MOPMALIMOHHbIE PECYPChI U3 CITMCKA PeKOMEHIOBAaHHbBIX
npernoaaBaTesieM U MpeaIoXeHHbIX cTyaeHTaMu. Haxoasich Ha mepecedyeHuun
(opmanbHOIi M MH(MOPMaTbHOI 00pa3oBaTe/JbHbIX Cpell, 3Tal HaleJUBaHUS
COOTHOCUTCS C 3TANoM obpamHoil césa3u (NMPSIMO U KOCBEHHOI) MO MOJEIU
«BXOJI—BBIXO/l» W OOecIeuyrBaeTCs pa3iMyHbIMU MHCTpyMeHTamMu Moodle.
B remMaTnueckoM Moj1ysie OHU YCIIOBHO OObEIMHEHBI B JIEKIIMOHHBIN M TPOEKT-
HBIM KJIACTEPHI.

ITepBblii U3 HUX TTOMUMO BJIeMeHTa «Jlekuus» BKIoJaeT «[moccapuit» mis
COBMECTHOI'O OIMCAaHUS €AMHUILL TTPEIVIOKEHHOTO CIMCKA aKTyaJlbHON TePMU-
HOJIOTMM B COOTBETCTBMM C PEKOMEHI0BaHHBIM 00Opa3uoM. [TpoeKkTHBIN Kia-
CTep CTPOMTCS BOKPYT 3JIeMEHTa «3aJaHUe», BBIITOJHEHUE KOTOPOTO C YYETOM
TpeOoBaHUI K (PyHKIIMOHAJIBbHO-PEUYEBBIM IMapaMeTpaM W BU3yalu3alUu pe-
3yJIbTATOB MOIAEPKMUBACTCS MYJIBTUMEIUMHBIM KOHTEHTOM 3jieMeHTa «KHu-
ra». Oba Kyactepa UCNoJb3yIOT MHCTPYMEHTHI «ba3a naHHbIX» U «Buku»: 1ek-
LIMOHHBIN — JJ151 AeTaIM3allMd TEMbl Ha YPOBHE aCIeKTOB, @ MPOEKTHBIN — 1151
MpeACTaBIeHUSI, OOCYXKIEHUsI MU B3aMMOOLIEHKU BBITTOJHEHHBIX 3aJaHMii Ha
aTane o0paTHOM CBI3M.

OueBUIHO, YTO OCBOEHME KOHTEHTA JaHHBIX KJIACTEPOB IpelycMaTpUBaET
pa3Hblii 00beM U BUA MHPOPMaTbHON y4eOHOM AesTeIbHOCTA Marucrpa, Ko-
TOpbIE 3aBUCST OT CTENIEHU KOHKpeTU3allu1 y4eOHO 3a1a4u, GOpM U METOIOB
ee peajim3aliuu, ColepKalimuxcsl B popMyJIMpoBKe KOHKpeTHOro 3aaaHus. [1o-
3TOMY MOCJEAHSISI MOXET UCMOJIb30BaThCsl B KAUECTBE UHCTPYMEHTA «OTKPbI-
TOT0, KOCBEHHOTO MJIM CKPBITOTO HalleauBaHus» [29, ¢. 6] cTyaeHTa Ha caMo-
00yyeHMEe BHE MHCTUTYLIMOHAJIBLHON 0Opa30oBaTeIbHOW Cpelbl B IIpolecce
(opmanabHOrO 0OyUYeHUSI.

TpebGoBaHue coOMOIaTh AITOPUTM BBIMIOJHEHUSI 3aJaHusl, 00pallaThbCs K
PEKOMEHIOBAaHHBIM U JOTOJIHUTEIBHBIM pecypcaM, a TakKe MPeaCTaBIsATh pe-
3yJIbTaThl B ONpeAeIeHHOM (PyHKIIMOHAIbHO-PEYeBOM (hopMaTe 0OmKpuLmo 1mo-
OyXK1aroT 00yJaloIerocst K CaMOCTOSITeIbHOMY IMTOMCKY HeOOXOAMMOI MH(POP-
MalLlMM JIJIsI apTyMEHTUPOBAHHOTO MU3JI0KEHMSI CBOEro MHeHUs1. Takue 3agaHust
npeobianamT B «Popyme», TIe OHU CTUMYJIUPYIOT TUCKYCCUU, UMITYJIBCOM K
KOTOPBIM CJIy>KaT BUAEOCIOXEThI M BBICKA3bIBAHUS BUJIHbBIX YYEHBIX M DKCIIEP-
TOB, OTpaXKarollIre albTepHATUBHBIE TOUKU 3PEHUSI.

PernameHT oopmieHust TepMuHoOB «IJ1occapusi» Takxke OTKPBITO IOOY-
>KIaeT MarucTpoB K CAaMOCTOSITEIbHOMY TTOMCKY TUMOBBIX KOHTEKCTOB JIJISI WJI-
JIIOCTPALIMU PeYE€BOr0 UCIOJb30BaHUSI BBIOPAHHOM JIEKCUKMU.

IIpu xoceennom HallenMBaAaHUM CTYyAEHTAa Ha MH(MOPMAJIbHYIO YUeOHYIO
NesTeJbHOCTb 3a/laHue 1ieJaecoo0pa3Ho (GOPMYIMPOBATh B BUIE€ KOHKPETHBIX
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3a1a4 — B (hopMe MPoOJEeMHOM CUTyalluu UM BOIIPOCa, a BHIOOP CTpaTernuu ux
pelleHUsI 1 HEOOXOAUMBIX JIJIS1 9TOr0 MH(MOPMALIMOHHBIX PECYPCOB OCTABISITh
3a oOyvaromumcs. Takoil moaxona gokasajl cBo 3(p@EeKTUBHOCTbL MPU pa3pa-
0OTKe 3alaHuii OTKPBITOro TUIa B «JIekium». 3aech OTBET Ha MPOOJIEMHbIN
BOMpoc B (popMe 3cce CIAYKUT OOBbEKTOM KOMILIEKCHOI OLIEHKU pPa3BUTHUSI
SI3bIKOBBIX HABBIKOB — PELIENITUBHBIX (CTEIIeHb IOHUMAaHMSsI MaTepuaia) u Ipo-
JOYKTUBHBIX (CTIOCOOHOCTb KOPPEKTHO CPOPMYJIMPOBATH apIyMEHTUPOBAHHbII
OTBET Ha OCHOBE MPUHSITOTO PelleHUsI C ONIOPOIi Ha BHYTPEHHIOIO U BHEIIIHIOIO
nHMOpPMaLIMIO, BKJIIOYAsl COOCTBEHHBI OMBIT).

B nipoekTHOM KjacTepe KOCBEHHOE HalleJIMBaHUE OCYILECTBISIETCS yepe3
(bopmMynIMpoBKy «3amaHus» B BUIE Keiica U/WIM TEeMaTUYECKOro IPOEeKTa C
BO3MOXHOCTbIO BbIOOpa CTyAeHTaMu (popMaTa MpeacTaBieHus pe3yJibTaToB:
BUKM, OTYET, YCTHASI MIPE3eHTAlMs, TTaHeJIbHOEe 00CYXIeHME, AeI0Bast BCTpeua
WJIM BUJIEO.

Haxkoneu, dopMynupoBKa 3agaHusi ¢ OpMEHTALMEl Ha KOHEYHbIN pe-
3yJIbTaT, 0€3 KOHKPEeTHU3allM1 CIIOCOOOB €ro JOCTUXKEHUS CKpbimo HalleIUBaeT
CTy/icHTa Ha MH(MOpPMaJbHbIN IMTOUCK MH(pOpMaLMK. B 1eKIIMOHHOM KJlacTepe
9TO MOXET OBITh AoMOJIHeHUE «[Toccapusi» aKTyallbHBIMU JIJISI CTyIeHTa Tep-
MHUHaMM WK BBOI MH(opMauuu B «ba3dy maHHBIX» ¢ aHHOTUPOBAHHBIMU
2JIEKTPOHHBIMU pecypcaMu Mo npobsieMaTruke pasjaena. B mpoekTHoM KJiia-
crepe GopMyaMpoOBKA CO CKPBITHIM HalleJMBaHMUEM UCIOJIb3YeTCs s MPe/-
CTaBJIEHUSs pe3yJIbTaTOB BbIMOJHEHMS 3aJaH1il TOMCKOBOTO TUIIa B (popmate
«ba3bl TaHHBIX» C BO3BMOXHOCTbIO 0aJUIbHOTO B3aMMOOLIEHUBAHUSI WU pa3-
nenoB «Buku», olileHKa KOTOPbIX MPOBOAMTCS MPU MOMOIIM B3aMMHOIO pe-
LICH3UPOBaHUSI.

ITomoGHbBIE 3agaHMsI OTKPBITOrO TUMNA NOJU(PYHKLIMOHAIBbHBI. X BKITIOUE-
HUeE B JIGKTPOHHBIN Kypc 00s13aTeIbHO 1151 (POPMUPOBAHUS SI3bIKOBOTO ITOPT-
(besst oOyyaromxcsi Kak MHCTPYMEHTa OMOCPEA0BAHHOTO KOHTPOJISI M OLIEHKU
X y4eOHOI IesITeJIbHOCTU B MHCTUTYLIMOHAJIbHOM 00pa3oBaTe/IbHOM cpefie U
3a ee npeaenamu. OaHAKO, B OTJIMYME OT 3alaHUI 3aKPHITOrO TUIIA (BKJIIOYasl
WHTErprMpoOBaHHbIE B Kypc uepe3 «[umepcchuiky» reiMuduiimpoBaHHbIe pe-
CypChl, co3maHHble Ha ©0a3e onjaiiH-cepBucoB Quizlet, Wordwall wiu
LearningApps), Takue 3agaHus TPYAOEMKM KakK U151 BBIIOJIHEHUS CTYACHTAMU,
TakK 1 11 MPOBEPKU NpenoaaBareneM. [1o3ToMy UX KOJIMUECTBO ClieayeT orpa-
HUYUTH J0 OJHOTO JJIsSl KaXKI0ro KJIacTepa TeMaTUUYeCKOIro MOIYJIs.

Bmecte ¢ tem mudposast ipupoga Moodle ¢ ee MHTepaKTUBHOCTBIO U
MYJIBTUMEIUAHOCTBIO TTO3BOJISIET ONTUMU3UPOBATh YUCOHbIE YCUIUS CYOBhEK-
TOB 00pa3oBaTe/JbHOIO Mpolecca yepe3 KOMaHAHbIe (hOpMbl OpraHu3aluu
MMPOEKTHOM AeATEIbHOCTH, UCIIOJIb30BaHUE rpadpruecKuX MHCTPYMEHTOB JJIsI
MpenCcTaBIeHUs €€ Pe3yIbTaTOB, a TAKXKe MPAaKTUKK CaMO- 1 B3aMMOOIIEHMBA -
HUS B TEXHOJIOTUM (DOPMUPYIOLLIETO KOHTPOJIS.

3akmouenne. MHbopmaibHOe o0pa3oBaHUe — OOCTYMHOE, MHMOpMaIIK-
OHHO HACBIIIEHHOE U HEeMMPEPhIBHOE — COMYTCTBYET MHOT0OOpa3HbIM (hopMaM
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COLIMaIbHOM aKTUBHOCTHU Y€JIOBEKA Ha MPOTSKEHUU BCEU XXKMU3HU MPU pa3iny-
HBIX YPOBHSIX OCO3HAHHOCTU U 1IeJIEYCTPEMJIIEHHOCTU olOyydarouierocsi. B nH-
(bopMallMoHHOM OOIIECTBE OHO MPU3HAETCS BaXXHBIM MCTOYHUKOM PETYJISIP-
HOT0 OOHOBJIEHUSI MHTEJUIEKTYaJIbHOTO KanuTajla, HEHHOCTHBIX OPUEHTHUPOB U
MoJieJieid MoBeaeHMS JIUYHOCTH.

Ilepexon OT KOTHUTMBHOM K KOMITETEHTHOCTHOU Mojeu (hOopMabHOIO
oOpa3zoBaHus U ero uudpoBas TpaHcGopMalMs CO3Aal0T 0JIarONPUSTHBIE YC-
JIOBUS i1 peBU3UU TPaAUIIMOHHBIX TTOAXOA0B K OlLIEHKE TOoTeHIIraaa uH¢op-
MaJIbHOM MMO3HABATEJIbHOM AESITeIbHOCTU CTYI€HTA U MEPCIIEKTUB MHTETPALIMA
€€ pe3yJIbTaTOB B YUYEOHBI MPOLIECC B BY3€ Uepe3 MEXaHU3M PEBEPCUBHOTO I1€-
peHoca M aKTyaaru3aluyd KOMITIETEHIIUIA.

DddeKTUBHBIN MeAArorn4eCcKrii 1M3aiiH yueOHOM TMCIUIJIMHBI B paMKax
TaKOro MHTETPAaTMBHOIO IMOAXO0Ja JOJDKEH OBbITh HalleJeH Ha MOMCK JWAaK-
TUYECKUX PELIeHUI IS MOCAeA0BaTeIbHONW aKTMBM3allMM YKa3aHHBIX KOM-
MeTeHIUi, BBIOOp cMelIaHHOTo (popMara 00ydyeHHUsI U UCIIOJIb30BaHUE LIU(D-
poBbIX TIUIATGOPM IJI pa3pabOTKU 3JIEKTPOHHOIO cermMeHTa Kypca. Ero
o0pa3oBaTeIbHbIE PECYPChl HAPSIIY C IMIPEIMETHOM aKTyaJIbHOCTbIO M MPUKJIaI-
HOIi HampaBJIE€HHOCTbIO MPU3BaHbI CIAYXUTh NEMCTBEHHBIM MHCTPYMEHTOM
OTKPBITOI0, KOCBEHHOT'O WJIM CKPBITOTO CTUMYJIMPOBAHUS TTPOAYKTUBHOM MH-
(bopManbHOM MO3HABATEIbHOM AaKTUBHOCTHU CTYAEHTOB B Ipolecce hopmalib-
HOTro O0y4YeHMsI.
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Aunnoramus. [locmarnoska npobaemsi. B 1aHHOU cTaThe paccMaTpUBAETCS TPUMEHEHUE
3JICKTPOHHBIX JTUCTAaHIIMOHHBIX METOAOB OOyYeHUsI B COBPEMEHHOM 0O0pa3oBaTeJIbHOM
npouecce. O6cyxnaercss 3(HEKTUBHOCTb TAKMX METOIOB M BaxKHOCTb OLIEHKU YPOBHS
MOJATOTOBKU y4YalllUXCsl. ABTOPBI IMbITAKOTCSI OTBETUTH HA BOTIPOC, YJIy4IlaeT I TUCTaHII1 -
OHHOE 00y4yeHUe pe3ybTaThl yyaluxcs Ha EI'D nmo ¢dusuke v pa3BuBaeT Ju UX aHAJIUTHU-
JecKue HaBBIKU. Memodoaoeus. OMWH U3 UCTIOIb3yeMBIX METOIOB OLIEHKN — TecT beHHe-
Ta, U3MEPSIIOIIUI CITIOCOOHOCTh yJYalllMXCSl K PELICHUI0 TeXHUUYECKMX 3afady U aHaIu3y
uHpopmanuu. Takke paccmaTpuBaroTcs pesyisratel EI'D mo ¢usuke Kak mokaszaTesb
YPOBHS 3HaHU# yuaiuxcsi. OCHOBHOE BHUMaHUE CTaTbW HaMpaBJIeHO Ha UCCIEN0BaHUE
KOppeJsILiMK MeXay pe3yiabraTamu Tecta benHeta u EI'D no dusuke cpenu yyamumxcs,
HCTIOJIB30BABIINX 3JIEKTPOHHBIE TUCTAHIIMOHHBIE MOMYJIN B 00yIeHUM IpeaMeTy «Dusn-
Ka». Pezyabmamoi. Pe3ynbraThl MCCIeIOBAaHUS TTOKA3bIBAIOT HATMYME KOPPEISIIIUU MEXIY
MMPUMEHEHUEM 3JICKTPOHHBIX TMCTAHIIMOHHBIX MOIYJIEH M YCIEUTHOCTHIO yUalluxcsl Ha
tecte beHHeTa u EI'D no ¢usuke. OnHako aBTOpbI MpeanoiaratoT, 4To 1jis1 00Jiee TOUHBIX
BBIBOZIOB TpeOyeTCs MPOBEIEHUE TOMOTHUTEIbHBIX UCCIENOBAHUI C OOJBIIMM OOBEMOM
TMaHHBIX. 3akaoyenue. ABTOPBI TIPUXOIST K BEIBOMY, YTO TIPUMEHEHNE 3JICKTPOHHBIX JHC-
TaHLIMOHHBIX METOOB OOYYEHUSI MOXET OBbITh IMOJE3HBIM ISl TIOATOTOBKU ydyalluXcsl K
cnaye EI'D no ¢pu3uke 1 pa3BUTUSI MX aHATUTUYECKMX HABBIKOB, HO JIJIsI TIOATBEPXKAECHUS
3TOTO Te31ca HEOOXOAMMBbI TaJIbHENIIIME UCCIeTOBaAHUS.
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Annotation. Problem statement. This article examines application of electronic distance
learning methods in the modern educational process. Effectiveness of such methods and
importance of assessing the level of training of students are discussed. The question that the
authors are trying to answer is whether distance learning increases students’ results on the
Unified State Exam in physics and whether it develops their analytical skills. Methodology.
One of the assessment methods under consideration is the Bennett test, which measures
students’ ability to solve technical problems and analyze information. The results of the
Unified State Exam in physics are also discussed as an indicator of the level of knowledge of
students. The main focus of the article is on the study of correlation between results of the
Bennett test and the Unified State Exam in physics among students who used electronic
distance learning modules in teaching the subject “Physics”. Results. The results of the study
show that there is a correlation between the use of electronic distance modules and the
success of students on the Bennett test and the Unified State Exam in physics. However, the
authors suggest that more accurate conclusions require additional studies with a large
amount of data. Conclusion. The authors conclude that the use of electronic distance learning
methods can be useful for preparing students for the Unified State Exam in physics and
developing their analytical skills, but further research is needed to confirm this statement.
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ITocTanoBka nmpo6Jiembl. B coBpeMeHHOM 00pa3oBaTeIbHOM MPOLIECCE BCE
yalle MPUMEHSIIOTCS JEKTPOHHBIE TUCTAHLIMOHHbIE METOAbLI OOydyeHUs, a B
YCJIOBUSIX MAHAEMUM MX UCTOJb30BAaHUE CTAJIO HEOOXOAUMOCTBIO, TTPOAUKTO-
BaHHOI MepaMu 0e30rmacHOCTU. DPGHEeKTUBHOCTh TAKMX METOAOB OOyYECHMUS
CTAaHOBUTCS MPEAMETOM MCCAEA0BaHUS U 00CyXAeHU. OMHUM U3 Ba>KHBIX BO-
MIPOCOB, TPEOYIOIINX BHUMAHMS, SIBJISIETCSI OLIEHKA YPOBHS TOATOTOBKHU y4da-
LIMXCS U €ro B3aUMOCBSI3b C Pa3IMYHBIMU METOAAMU U MHCTPYMEHTaMU 00Y-
yeHusa. Haubosiee mnoaxomsiiiuM W MOOMYJASIPHBIM METOIOM  OLIEHKM
CIOCOOHOCTEH yJalllMXcsl K PELIeHMIO 3aJa4 TEXHUYECKOro Xapakrepa (B TOM
yuciae no Gu3nke) U YMEHUS aHaJM3MpOBaTh MH(OPMALIMIO SIBJISIETCS TECT
bennera. C gpyroii CTOpOHBI, TTOKa3aTeJeM YPOBHSI 3HAHW, MOJYYEHHBIX B
X0/l 00yYeHMsI, CUMTAIOTCS pe3yabTaThl EqMHOro rocynapcTBEeHHOTO 3K3aMe-
Ha (EI'D) no ¢pusuke. B cBSI3M ¢ 3TUM BO3HUKAET BOIIPOC O TOM, CYILLIECTBYET JIU
B3aMIMOCBSI3b MEXAY pe3yabraTamu Tecta beHHeTa n mokasarensmu EI'D 1o
(pu3uke, u ecau ga, TO Kak 3Ta B3aUMOCBSI3b IIPOSIBIISIETCS B YCIOBUSIX TUCTaH-
LIMOHHOTO OOY4YEHUS.

Llenbio gaHHOI CTaTbM SIBJISIETCSI MCCIIEAOBaHUE KOPPEISIIUN MEXIY pe-
3yJbraTamu Tecta beHHera u pesyasratramu EI'D no ¢pusuke cpeau yyammxcs,
00yYaBIIMXCSI C MOPUMEHEHMEM »BJIEKTPOHHBIX AUCTAHLIMOHHBIX MOIyJIeh
(BIM) no atomy npeamety. [Ipenmnonaraercsi, 4To pe3yJibTaTbl TAKOTO UCCIIe-
JTOBaHUS MTO3BOJIST MOJIYYUTD TIPEICTaBICHNE O TOM, HACKOJIBKO 3(h(HEeKTUBHO
JUCTaHLIMOHHOE 00ydyeHMre CITOCOOCTBYET MOArOTOBKE yyaluuxcs K cnade EI'D
no (U3MKe M Pa3BUTUIO UX aHATUTUYECKUX U TEXHUYECKUX CIOCOOHOCTEN.
st OCTUXKEHUST MOCTABJICHHOM 1IN TIPEArojiaraeTcs peluTh CJIeayolue
3a7a4yM:

1) aHanM3 IUTEepaTyphl 110 TEME UCCAEA0BAHUS C LIEIbI0 OIpeaeeHUs OC-
HOBHBIX MTOAXOJ0B U METOJIOB OLIEHKM YPOBHSI MOATOTOBKU yYallIMXCS;

2) pa3paboTKa METOIMKU UCCIIeI0BaHMSI, BKIIIOYask BbIOOp MHCTPYMEHTOB
IJ1s1 cOOpa TaHHBIX M OIpeieieHe BBIOOPKU UCCIIeIOBAHMUS;

3) npoBeaeHME aHaKM3a JaHHBIX U OLICHKA B3aMMOCBSI3U MEXIY pe3yJibTa-
tamu Tecta benHeTa u pesyasratramu EI'D no ¢usuke.
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BriBonbI, TIOJy4YeHHBIE B XOJ¢ MCCAEAOBAHUS, MOTYT OBITh IMOJIE3HBI MJIsI
yuuTeseii, MeTOIMCTOB M aAMUHUCTpALIMKU 00pa30oBaTeIbHbIX YUpexXaeHui 3a-
0aliKaJIbCKOIo Kpasl, a TakxKe JJI poAuTeIei yJaliuxcsl, 3aMHTePeCOBaHHBIX B
MOoJIydeHUU MH(POPMAIIUKM O KAaYECTBE 2JIEKTPOHHOTO TMCTAaHLIIMOHHOIO 00yyYe-
HUS U €0 BJMSIHUM Ha YPOBEHb MOATOTOBKM YJalllUXCs.

TexHuyeckKoe MBIILIEHUE — 3TO CIIOCOOHOCTh aHAJIM3UPOBAaTh U PELIaTh
3a7a4M, CBSI3aHHbIC C TEXHUUYECKMMU CUCTEMaMU U TIpolieccaMu. DTO CIIelM -
(prueckmii BUA MBIIIJIEHUST, KOTOPBIH MOJIaraeTcsl Ha JIOTUKY, aHAIMTUYECKIE
HaBBIKA U TOHMMAaHME MIPUHIIMIIOB pabOThl pa3IUUYHbIX TEXHUUECKUX O0BEK-
TOB [1].

OnHo#t M3 0COOEHHOCTEM TEXHMYECKOIO MbIIUICHUS SBJISIETCS YMEHME
a0bCcTparupoBaThCsl OT KOHKPETHBIX IeTajlel U BUIETh OO1IYI0 KapTUHY. TexHU-
yeckue MpoOsieMbl 4acTO TPeOYIOT pelieHrs Ha YPOBHE CUCTEMBI, TTO3TOMY
CITOCOOHOCTh MBICJIUTh TJI00AIbHO U MOHUMATh B3aUMOCBSI3U MEXKIY DJIEMEH-
TaMU — Ba)KHasl COCTaBJISIONIAsl TEXHUYECKOro MbiluieHus1. Ellle omHoi ero
XapaKTepUCTUKOMN CYMTAETCsI CIIOCOOHOCTh K CUCTeMaTU3allui UH(pOopMaLuy 1
YMEHME UCI0Ib30BaTh MOJIYYeHHbIE 3HAHUS 1JIs1 pELIEHUsT HOBBIX 3a1a4. TexHu-
YecKre MpOoLECChl U CUCTEMbI MOTYT OBITh CJIOXHBIMU M MHOTOYPOBHEBBIMU,
MO3TOMY BaXKHO YMETh OPTaHU30BbIBaTh JAHHBIE B IOTUYECKUE CTPYKTYPBI 1 UC-
0JIb30BaTh MX [IJIs1 TTIOMCKA ONTUMAJIbHBIX pelieHui. TexHnueckoe MbIlLIeHUe
TaK>Ke BKJIIOUaeT B ce0si TMOKOCTh M TBOpYeCKuii moaxo. [Tpu pelieHuu TexXxHu-
YeCKHUX 3aa4 MOTYT BO3HUKATh HEOXUAAHHBIE MPOo0JIeMbl, TpeOylolle HeTpa-
JTUIIMOHHBIX MOAXOA0B. TeXHUUECKME CIeLMaIMCThl YaCTO BBIHYXKIEHbI HAXO-
IWTh HOBbIE, ”THHOBALIMOHHBIE PELLIEHUS AJISI CJIOXKHBIX ITPOOJIEeM.

TexHuueckKoe MbIILIEHUE SBJISIETCS HEOThEMJIEMOM YacThio pabOThI B pa3-
JIMYHBIX 00JIACTSX, TAKUX KaK UHXKEHEPUsl, TIPOEKTUPOBaHKE, MH(POPMALIMOH -
Hble TeXHOJOruu U Ip. OHO MOMOTaeT pelaTh CIOXKHBIE MPOOJeMbl M HAX0-
JIUTb HOBbIe, MHHOBAaILIMOHHBIC pelneHusi. [ToaToMy paszBuTHe TEXHUUYECKOTO
MBIIIIEHUS SIBJISIETCS] BaXKHOM 3amauei 111 TeXHUYECKUX CIIeIIMaIMCTOB.

CyecTByet psia padbot [2—4], rae paccMaTpUBalOTCs TEOPETUYECKUE MO -
XO[Ibl K MpobJieMe TEeXHUYECKOIO MBIIUIEHUS Yepe3 pa3BUTUE TBOPUYECKOIO
TEXHUYECKOTo IMOTeHIIMaaa o0yJarolnxcs B paMKax ICUX0JI0ro-Ieaarornye-
CKMX TEXHOJIOTUI BY30BCKOU MOJATOTOBKY COTJIACHO TPEOOBAHUSIM COBPEMEH-
Horo o6miectBa. Ocoboe BHMMaHNWE aKLEHTUPYETCSI Ha BaXXHOCTU Pa3BUTHUS
TEXHUYECKOTO MBILIJIEHUS y CTYASHTOB 151 MX YCIIeIITHOM MpodeCcCUoHaTbHOM
NesITeIbHOCTU B OyaylieM. B craThsix aHanu3upyeTcs ICUX0JIornyecKkast CTpyK-
Typa TBOPYECKOI0 TEXHUYECKOTIO MbIIIUICHMSI.

B cratbe [5] nmpemnaraeTcss Moaeb OpraHU3aluy J1a00OpaTOPHOM pabOThI
B paMKax MEXAUCUUIIMHAPHOIO MpakTUKyMa Mo (U3MKe IJIs1 CTyJEeHTOB,
0o0yyJaloluxcsl B XKEJIE3HOAOPOXKHOM TexHUKyMe. lLlenbio maHHOUM paboTh
SIBJISICTCSI pa3BUTUE TEXHUUYECKUX CIIOCOOHOCTE 1M (hOpMUPOBAHUE TeXHUYE-
CKOI'0 MBIILJIEHUS Y CTyAeHTOB. PaccmaTpuBaeTcst uHTerpauust GpU3n4eckKux u
npoeCcCUOHATbHO-OPUEHTUPOBAHHBIX TEXHUUYECKMX 3HAHUI B paMKax y4yeo-
HOTo Kypca mnpeamera «Pusnka». DKCIepUMEHTAIbHBIN OJIOK BKIIOYACT BbI-
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MOJIHEHHME 3alaHU I, CBSI3aHHBIX C UCCIeI0BaHMEM MPOLIECCOB BBEICHUS PE3U -
CTOPOB B 1IeMb IMYCKOBOro peocrata. KOHTPOJbHBIM 070K BKJIIOYAET aHAIU3
paboThl MYCKOBOIO peocTaTa, a TakxKe OOCYXIeHHE TEXHUUECKUX CUTYallUit,
BCTPEYAIOIIMXCS B MPOLIECCEe IKCIUTyaTallM XKeJIe3HOA0POXKHOIO TpaHCIopTa.
ABtop A.B. Poranes orMeuaeT, 4T0 KOMOMHUPOBaHME MPOdeCcCUOHAIBHO-0PH-
€HTUPOBAHHOI'O MaTepuralia v JJabopaTOpHBIX padOT B paMKax Kypca I1o ¢pu3uKe
CITOCOOCTBYET Pa3BUTHUIO TEXHUUECKUX YMEHUIN U TEXHUYECKOTO MBIILIJICHUS Y
CTYIEHTOB, UTO SIBJISIETCS BaXKHBIM (haKTOPOM JIJIsI YCIEHITHOM MpodeccuoHalb-
HOI1 1eSITeJIbHOCTU B chepe KeJIe3HOIOPOKHOTO TPaHCIIOPTa.

ABTOpBI CTaTbU [ 3] MpeacTaBIsIOT pe3y/IbTaThl KCCIeIOBaHMsI, HallpaBJIeH -
HOT'O Ha U3y4eHUEe OCOOEHHOCTE TBOPUYECKOIO MBIIIICHUS Y JIIOEH, 3aHSAThIX
B TexHUUYECKOI cepe. B xone paboThl NpUMEHSIUCh METOAbI TECTUPOBAHMS U
OIIpoca € UCIOJIb30BaHUEM TecTa beHHeTa, a TaKKe METO/Ibl CTATUCTUYECKOTO
aHajM3a JaHHBIX.

B BhIIEIEpeUYMCIIEHHBIX UCCIEA0BAHUSIX B KAY€CTBE MHCTPYMEHTA OLICHKU
TEeXHUYECKON TIOHSTIMBOCTU HCIOJb30Bajlcs TecT beHHeta (Bennett
Mechanical Comprehension Test) [6]. OH pa3paboTaH 111 OTIpeeIeHUS CITO-
COOHOCTHM 4YeJoBeKa K aHaJIU3y, JIOTUYECKOMY MBIIIJICHUIO, PELICHUIO MPO-
0sieM, a TakKKe MOHUMAHMIO U TIPUMEHEHUIO TEXHUYECKUX KoHLenuui. Tect
benHera coctout u3 psina 3agay, TpeOyOIIMX aHAIN3a, JIOTUYECKOTO MbIIILIE-
HUS U pelieHus npodjieM. Borpockl MOryT ObITH CBSI3aHBI ¢ MaTeMaTUKOIMA,
(buzuKoI, MHXEeHepUel U APYyTMMU TeXHUYeCKUMU obnactamu. Kanaunatam
MpeajaraeTcsl peliuTh 3aJadyd M BbIOpaTh HauboJiee MOAXOMASIIUIA OTBET M3
MpenoXeHHbIX BApUAHTOB. TeCT MOXET TOMOYb BbIIBUTb OCOOEHHOCTH JINY -
HOCTHM KaHAuJaTa, Takrie Kak CIIOCOOHOCTb K COTPYIHUYECTBY, CTPECCOYCTOM -
YUBOCTb U T. JI., YTO TAKXKE SIBJISIETCS BaXXHBIM YCJIOBUEM YCIICIIIHOU pabOThI B
TexHu4eckom cepe [7].

Tect beHHeTa MO3BOJISIET BLISIBUTh Hau0OO0J1€€ MOAXOASIINX KaHAMIATOB Ha
Ty WU MHYIO JOJDKHOCTh, CIIOCOOCTBYSI TEM CaMbIM IMOBBILIEHUIO 3(PPEKTUB-
HOCTH pabOThl M YCIIeXy KOMIIaHMM B 1ejaoM. OgHako, KaKk MMEHHO IIO[-
TBEPKIAeTCsl BaJUIHOCTb 3TOro TecTa sl (POpMUPOBAHUSI TEXHUYECKOIO
MBILJIEHUS LIKOJIbHUKOB € MCIoJIb3oBaHUEM DJIM B 06pa3oBaTe/ibHOM MPO-
1iecce U B utore pe3yiabratoB EI'D, B KOMIUJIEKCHBIX MCCIIETOBAaHUSIX HE pac-
CMaTpUBAaIOCh.

I[Tpumenenue BAM NporcXOaUT B YCIAOBUSIX AUCTAHLIMOHHOIO OOYYEHUS.
JuctanuuoHHoe odyueHue (J1O) — oOpa3oBaTeIbHBII NPOLECC C UCITOJIb30Ba-
HUEM TeXHOJIOTUIi, 00eceurBaloIIMX CBSI3b 00yYaIOIIMXCS U IpernoaaBaTesei
Ha pacCcTOsIHUM, 0e3 HernmocpeacTBeHHoro KoHTakra [8]. JI.A. JlapueHkoBa oT-
MeydaeT akTyajbHOCTh JIO 1 nipobiieM nmpoduyibHOTO 00ydyeHUus (PU3nKe B poC-
cuiicKuX 1KkoJjax [9]. st yeneurHoro npo@uibHOro ooydeHus: pusmuke aBTop
npenjaraeT pa3padoTaTh 3JAEKTPOHHBIE YYEOHO-METOINYECKUE KOMILIEKCHI C
DJIM u noarotoBuTh negarornyeckue kaapsl 111 J1O. B tpyne H.B Mapaxos-
CKOW, TIOCBSIIIIEHHOM MCCJI€AOBAHUIO IICUMXOJOIO-IeIarornyeckux CpeacTB
MpeooeHus TTo3HaBaTe/bHbIX 0apbepoB B 1O, paccMaTpuBarOTCs TEOPETU -
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YyecKue U MpaKTUUeCKHe acIleKThl JAaHHOU MPpo0JIeMbl, TIPU 3TOM 0C000€ BHU-
MaHUe yaesseTcss BoIpocaM MOTMBALIMK yYalllUXCsl, OpraHu3aluy yuyeoHOoro
npouecca u oueHkH 3ddexkruBHoctu O [10].

B meronnueckom nocodum non pepakuuein H.A. IyceBoii [11], rae usio-
>keHa pabora O.A. bapanoBa u O.B. KamiHa 06 onbiTe permoHaJIbHOIO MpU-
MEHEHMSI JUCTAHLIMOHHBIX O0pa3oBaTe/ibHbIX TEXHOJOTUN C MPUMEHEHUEM
BDJIM B JOMOJHUTEIHLHOM O0pa30BaHUM TEXHUYECKOH HaIpaBICHHOCTH,
YTBEPKAAETCsl, YTO JAUCTAHLIMOHHbIE 0Opa3oBaTe/ibHbIE TEXHOJIOTUM IIPEao-
CTaBJISIOT IIMPOKUE MEeAarornyeckre BO3MOXKHOCTU JUISI Pa3BUTHUSI M300peTa-
TEIbCKUX, UHTEJIEKTYaIbHbIX, TEXHUYECKUX CIIOCOOHOCTEN U camopean3aliuu
oOyyaroiumxcsi. BHenpeHue AMCTaHUIMOHHBIX 0Opa30BaTebHBIX TEXHOJIOTUM
OTKPbIBA€T BO3MOXHOCTU [IJISI Pa3BUTUSI J€TCKOTO TEXHMYECKOTO TBOPUYECTBA
Ha OTJAJIEHHBIX TEPPUTOPUSIX U CPEAU AeTeil, OTHOCIIIMXCSI K MaJTOMOOWIb-
HoOM rpynmne HaceiaeHus. Ha mpumepe onbita B ApociaBckoii 001acTu peaan-
30BaHO Oosice S00 TOMOJHUTEIBHBIX 0011e00pa30BaTEIbHBIX ITPOrPpaMM C UC-
M0JIb30BAaHUEM IMCTAaHIIMOHHBIX 00pa30BaTe/IbHbIX TEXHOJIOTU, U3 HUX OKOJIO
100 — TexHMYECKOI HAIpPaBJIEHHOCTU. ABTOPbI METOAUYECKOro mocoous [11]
MoKa3ajiv, YTO MPUMEHEHUE TUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJOT U
npuBeso K auddepeHIMalud BUIOB AESITEIbHOCTU, aJalTHPOBAHHBIX TOJ
BHEayIUTOPHBIE 3aHSITUS, a TAKXKE MOTMBUPOBAJIO ME1aroroB A0MOJHUTEIbHO-
ro oopa3oBaHUs Ha pa3pabOTKy COOCTBEHHBIX NUIAKTUYECKUX MaTepuayioB.
Pa3BuTHe TeXHMYECKOTO TBOPUYECTBA B YCJIOBUSIX TOMOJHUTEILHOTO 00pa3oBa-
HUS AeTeil ¢ MCIMOJIb30BaHUEM AUCTAaHIIMOHHBIX 00pa30BaTebHbBIX TEXHOJIO-
Uil TpedyeT co3naHus Meaarornyeckux ycaoBuid, TaAKUX KaK JUYHOCTHO OpU-
€HTUPOBAHHOE B3aMMOJICICTBUE CYOBEKTOB 00pa30BaTeIbHOMN ACSATEIbHOCTH,
MHTerpalus cojepxaTeJlbHO-TexHoJornyeckux OJIM, co3maHue CUCTEMBbI
(byHKIIMOHMPOBAHMUS YUPEKACHUS JOMOJHUTEIbHOIO 00pa30BaHUs U BHEAPE-
H1E COOTBETCTBYIOLIMX MEAArOrMYeCKMX TEXHOJIOTUIA.

Taxcke B mocooun [11] uznoxen tpyn E.C. CepreeBa 00 onbiTe BHEAPEHUSI
B fApociaBckoil 061acTU pa3HOOOPA3HBIX AOIMOJIHUTEIbHBIX 00IIe00pa3oBa-
TeJbHBIX TMPOrpaMM €CTeCTBEHHOHAayyHOIl HampaBieHHocTu. [lemaroru wuc-
MOJIb3YIOT OHJIAWMH-TIIaT(GOPMbI, HIU(GPOBBIE PECYPCHl U BUAEOKOH(EPEHIUU
IUIsS1 OpraHu3aluy yueOHbIX 3aHsATUI. [Ipu 3TOM coliMalbHbIe CeTH, MECCEH-
JKEPhI U 3JIEKTPOHHAS MTOYTa BLICTYIIAIOT B KAY€CTBE OCHOBHOIO MHCTPYMEHTA
JUIS1 KOMMYHUKALUMU U 00paTHO# cBsi3u. OTMedaeTcsl Takke, YTO HEKOTOPhIE
OYHO paboTaloIMe YUUTENSI CTAIKMBAIOTCS € MPOoOJeMaMM OTCYTCTBUSI 1OCTY-
na K J1abopaToOpHOMY OOOpPYIOBAaHMIO MM YACTUYHON €ro HeuCIIPaBHOCTU.
[lenaroraM pekomeHyeTcsl MCIOJIb30BaTh OHJIAH-J1abOpaToOpuu, OHJIAMH-
TpaHCISALUKU U 3anucu B cetu MHTepHeT. [IpobiieMoil Takxke siBisieTcs aAedu-
LIMT KOMIIETEHLIMI y YUuTeIei; UM claeayeT u3ydyuTh oOpa3oBaTeibHbIe TJ1aT-
GopMbl M cailiThl O MeaaroroB. 3aoCTpsieTCs BHMMAaHKWE Ha TOM, YTO
MOJArOTOBKA K 3aHSTUSIM TpeOyeT OT MeAaroroB MHOro BpEMEHU U KOMITETeH -
LM B 001aCTU MH(POPMALIMOHHO-KOMMYHUKALIMOHHBIX TEXHOJIOTUIA.
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OpraHu3zauus npoiecca o0ydyeHus B IIKOJIe ¢ McIoab3oBaHueM DM s
MPOBEPKM OCTATOYHBIX 3HAHUI HUYEM HE OTJIMYAETCS OT IMTPOBEPKU TAKMX 3HA-
HUI B By3e, TJe TaKXKe UMEeeTCs psil TPyAHOCTel, HalpruMep, HeJoCTaTOuHas
MNOArOTOBKA AOUTYPUEHTOB Y HEPABHOMEPHBIM pexKUM padOThI CTyIeHTOB. Pe-
LIEHWEM IS By30BCKOM MporpaMMmbl CTajo 0osiee MKUPOKOE MCHOJIb30BaHKE
OUCTAaHIMOHHOTO KOHTPOJISI M OOyyalllMX MporpaMM Ha KOMIIbIOTEpax.
B xone negarornueckoro akcrnepuMeHTa Obljia pa3padboTaHa cucTeMa KOHTPO-
JIsT, TIO3BOJISIIONIAs TOBBICUTh 3(h(EKTUBHOCTh 00pa30BaTEeIbHOIO Ipolecca
[12]. ABTOp YKa3aHHOI pabOThl peKOMEHIYET UCMOIb30BaTh MOIYJIbHbIE TPO-
rpaMMbl MO IMCHUILUIMHAM U pa3jidyHble BUIbl KOHTPOJISI, BKJIOYas IUArHO-
CTUYECKUM U MpeBEeHTUBHbIN. OTMEUaeTcs, YTO BAXKHO aKTUBHO MCMHOJIb30BaTh
KOMITbIOTEPHOE TECTUPOBAHME, MPOTPpaMMbl CAMOKOHTPOJISI U APYrue KOM-
MbIOTEPHBIE METO/IBI.

AKTYyaJIbHOCTb XK€ JaHHOW CTaThbU 3aKJIIOYAETCS B UCCAEI0OBAHUM B3aMO-
CBSI3M MeXy pedyjbratramu Tecta benHera u EI'D 1o ¢usuke cpeau ydyarmx-
csl, KOTOpbIE 00yYaJIMCh C UCITOJIb30BaHUEM DJIM B pexxume oHuaiiH. JlaHHas
TeMa aKTyajJbHa, TaK KaK OHa MO3BOJISIET oIpeneanTtb apdekruBHocTh 10, a
TaKKe JaeT BO3MOXHOCTb OLIEHUTh YPOBEHb 3HAHWM, MOJIYYEHHBIX YYallIUMM -
cs ripu oMot DJIM. PesynbraTthl JaHHOTO MCCeI0OBaHUSI MOTYT ObITh MC-
M0JIb30BaHbI 114 yaydlieHus: Mmetoauku J1O no ¢pusuke v MoBbILIEHUS Kade-
CTBa MOJAroTOBKM yuaiuxcs K EI'D.

ITpumenenue BJIM B 00ydyeHMH MMEET KaK IMPEMMYIIECTBA, TaK U HEI0-
craTki. OTHUM M3 OCHOBHBIX MX MIPEUMYILIECTB SIBISIETCSI BO3MOXHOCTb 00Y-
YeHMsI Ha PacCTOSIHUHU. DTO MO3BOJISIET MOJYYUTh 00pa3oBaHue 0e3 pusnye-
CKOIo TPMUCYTCTBMS B OOpa3oBaTeJbHOM YUPEXIEHMM KaK y4yeHUKa, TaK U
yuutess. Takoil moaxoa 0CoOOEHHO aKTyasleH ISl JI0Jei, KOTOPbIe MO pa3HbIM
MpUYMHAM HE MOTYT IlocellaTh 3aHsaTus B 1Kkojie. Kpome toro, DJIM naior
BO3MOXXHOCTb TMOKO IIJTAHMPOBATh YYEOHBIN MpoIecC, TaK KaK MaTepuabl U
3aJaHusl JOCTYITHBI KPYIVIOCYTOYHO. Ellle OmHUM MperMyIIeCTBOM, KaK OTMe-
4yeHo B pabore [13], ABIsSETCA 1OCTYIIHOCTh 0O0Opa30BaHMsI, OCOOEHHO JJIs1 JIIO-
Jel, XUBYIIUX B YOAJIEHHBIX pailOHAaX C HEAOCTAaTOYHO Pa3BUTOU oOpa3oBa-
TeJbHOI cucTteMoil. DM 1MO3BOJISIOT MOJYYUTh KaUeCTBEHHOE 00pa3oBaHUe
Jaxe TeM, KTO He UMeeT BO3MOXKHOCTU MOCEIIATh 3aHATHUS B IIIKOJIE.

K Hegocratkam ncnonab3oBaHus DJIM MOXHO OTHECTH OTCYTCTBUE <«KHU-
BOIrO» KOHTaKTa ¢ MpenogaBaTe/ieM U OJHOKJIACCHMKaMU. B yclioBusIX Tpaau-
LIMOHHOTO OO0yY€HMS IIKOJbHUKU MMEIOT BO3MOXHOCTh B3aMMOJIEICTBOBATh
Ipyr ¢ APYroM M 3ajaBaThb BOMNPOCHI IPEIoaaBaTe/lo B pexXrume peajbHOro
BpemeHH [14]. Elie omHUM HeTOCTaTKOM SIBJISIETCSI HEOOXOAUMOCTh XOPOIIEi
caMOOpraHM3alMy U AUCLUUTUIMHBI CO CTOPOHBI YUeHUKA WU TaXKe aclpaH-
ta [15]. [TockoJibKY 0Opa3zoBaHUe MPOXOAUT Oe3 TIPUCYTCTBUS TIpernojaBaTe-
JIsI B KJIacCe, YYEHUK JOJDKEH CaMOCTOSITEJIbHO OPTaHM30BBIBATh pabouee
MPOCTPAHCTBO, MJIAHUPOBATh CBOE BpEMS U BBIMOJHITh 3aAaHus. s HeKo-
TOPBIX YYEHUKOB 3TO MOXKET ObITh CJI0XHO, OCOOEHHO €CJIM OHU HE UMEIOT
onsbita J10.
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B uenom, ucnonnzoBaHue /1M B 00ydeHUU UMEET CBOU MMPEUMYILECTBa U
HenocTaTku. OJHAKO COBPEMEHHBIE TEXHOJOIMU U JOCTUKEHUS B cpepe OH-
JTaitH-00pa30BaHUs MO3BOJISIIOT MAKCUMAJIBHO PACKPBITh MoTeHIMa1 DM u
peInUTh MHOTHE MpO0aeMbl, cBsI3aHHbIe ¢ [1O.

Metonosorusi. Boibopka B JaHHOM MCCIEAOBAaHUU IIPEACTABIISIET COOOM
rpynity yyamuxcs 10—11 kinaccoB pa3Hbix et ooyueHus ¢ 2019 mo 2023 yue6-
HBII ron 13 mwKoa PXKI nmpu kee3HOOOPOKHBIX CTAHLIMSIX 3a0aiiKaabCKOTO
Kpast u Amypckoii oonactu (P2KI JIuueid Ne 17, irt. Epodeit [TaBnosuu; P2K]
JIuueit Ne 18, cT. VibsikaH). Y4eHUKU ABYX JIMlIeeB 00OydaroTCs MO YYeOHO
IporpamMme ¢ ucroJjib3oBanueM DM 1o npeamerty «PusnKa» MIKOJIbHOM MPO-
rpaMMBbl B IMCTAHLIMOHHOM pexXuMe. YToObI OnpeaeuTh B3aMMOCBSI3b MEXIY
pe3ynbratamu Tecta benHera u pesynsratamu EI'D no ¢usuke cpeau yyammx-
csl, 0Oy4aBILIMXCS C UCTOJIb30BaHUEM DJIM, yuacTHUKAM UCCIeA0BaHUS ObLIO
npemioXeHo nmpoiltu Tect benHera. BeiOopka Oblia ciaydyailHOM M BKJIIOYaia
30 yueHUKOB OJHOI Bo3pacTHO# rpymiibl (15—16 jet) odonx monos. Tect beH-
HeTa cocTosi1 u3 70 BOIPOCOB, HAMPaBJIeHHBIX HA OLIEHKY CITOCOOHOCTHU yye-
HUMKa pellaTh CJ0XHbIC 3aJa4l U MMPUMEHSITh JOTMYECKOe MbIIIUIEHUE ISl pe-
IIeHus TpobsieM. YyacTue B MCCIEIOBAaHUU SIBJISUIOCH AOOPOBOJIbHBIM, U
KaXblii YUeHUK, BbIOpaHHBIN [JIS1 y4acTHs, Al Ha 3TO CBOe corjlacue. Takke
yuyeHukaM 10 kjtacca ObLI IPeIJIOKEeH CTaHAAPTHBINA BapMaHT KOHTPOJbHO-U3-
MepuTeabHoro Matepuaia OI'D no Hayana odyyeHus1 ¢ ucnoab3doBaHuem B/1M
B HayaJjie y4eOHOro roaa.

TakuM 0O6pa3om, MOSIBUIACh BO3MOXHOCTb CPABHUTH PE3YJIBTaThI 10 U T0-
cjie o0y4yeHusl, oLleHUB BiausHue DM Ha pa3BUTHE TEXHUYECKOTO MbIIILICHUS
yyalImMxcsl U ero Koppeasiumio ¢ pesyabratamu EI'D no ¢gusuke. [1is aHaau3a
JAHHBIX ObLJIM UCITOJb30BaHbl TaKM€ CTATUCTUUYECKHUE TTOKa3aTe/n, KaK Cpell-
Hee 3HauYeHME U CTaHIapTHOE OTKJIOHeHUe. MeToauka npoBeaeHus Tecta beH-
HeTa BKJII0Yajia HECKOJILKO 3TAIlOB:

1. Ilodeomogumenvruiiit 5man. OnpeneaeHsl Uead U 3agadu tecta. Lleas 3a-
KJII0YaJlach B OLIEHKE YPOBHSI TEXHMYECKOIO MbIlIeHus ydyamuxcs 10 kiac-
COB, a TaKxKe YPOBHSI 3HAHUI ydallMXCsl «Ha BXOJAe» MO MnpeameTy «Puszukar.
[TpousBeneH nmoadop u aganTauus TECTOBOTO MaTepurasa 1o MeToauke beHHe-
ta. JI71g mpoBeneHus TecTa ObLIM BEIOpaHbI yAI0OHbIE 115 yyaiuxcst DM, no-
3BOJISIONINE TIPOBOIUTH TECTUPOBAHME B IMCTAHIIMOHHOM (hopMarTe.

2. O3naxomumensvHuiit 5man. B centsiope mist 10 kiacca MpoBOAMIOCH
BBOJHOE 3aHSTHE, HA KOTOPOM yYalllUMCSI OOBSICHSIIACh LIeJIb TECTUPOBAHUS U
npaBuJjia ero nposeaeHusi. B Teuenue Bcero yueoHoro roga B 10 kimacce u no-
caenytoliero ooyyeHus B 11 kinacce Ha ypokax (pM3MKU MCTIOIb30BAJIUCH U Jie-
MOHCTpUpoBaIMCh DJIM. OOBICHSIIOCH, KaK 3TW MOIYJIM MOMOTAlOT JIyYlle
MOHMMATh MaTeprall U peliaTh 3a0a4u.

3. Ilpogedenue mecmuposanus. 3agaHusl MPEAOCTABISUIMCH YYallIUMCS ye-
pe3 DJIM Ha ux 1uuHbIe TeaedOHbI. YJalluecs: BHITIOJHSIN 3aJaHusl TecTa B
yaajleHHOM opmare, clieayss UHCTPYKLIMSIM.

4. Obpabomka pezyarvmamog. COOp pe3yJbTaTOB TECTUPOBAHUS MPOXOIUII C
noMoibo M. [IpousBoaunack 00padoTKa MOJTYYEHHBIX JaHHBIX 1J151 BbISIB-
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JIEHUSI YPOBHSI TeXHUYECKOIO MBILIJIEHUS ydyaluxcsl u pedyiasratoB OI'D /
EI'D. OcyuiecTBisiicss aHaIU3 pe3yJabTaTOB U COCTABJIEHUE OTYETA.

3a «4MCTOTY» MPOXOXKACHUS TECTUPOBAHMSI OTBeYal ThIOTOP (YUUTEb, 3a-
BeAyOLINii yueOHOI yacThlo B JIuilee), Ha3HAUEHHBII 3apaHee Ha Bpems Te-
CTUPOBAHUS B IKOJIBbHOM KJjiacce. CoOpaHHbIE TaHHbIE ObUIM MIPEABAPUTEIHHO
o0paboTaHbl 11 ya100CTBa aHaaM3a, MPOBEPEHbI Ha BHIOPOCHI U BO3MOXKHBIE
texHuyeckue omnoku. Ilocne npeaBapuTebHON 00pabOTKM OBLI IPOBeIEH
CTaTUCTUYECKUI aHAIM3 JAHHBIX JIs1 ONIpeAeICHUsI CPeIHErO YPOBHS TeXHU-
YeCKOro MbIlIeHUs ydeHUKOB 10 KiaccoB, a Takxke cpeaHuii 6amt OI'D. Bel-
MOJIHEHO CpaBHEHUE Pe3y/IbTaTOB TECTUPOBAHUS IBYX I'PYIIN yJallUXcs — TeX,
KTO MpOIIIeJ TeCT J0 Hayaja ucnoyib3oBaHus DJIM, U Tex, KTO Mmpouiesa ero
rnocJje 3aBeplieHus Kypca o0ydeHus1 ¢ ucnojb3zoBaHueM DM u caan EI'D no
(puznke. Ha ocHOBaHMM MOJIyUeHHBIX PE3YIBTAaTOB ObUI ClieJIaH BbIBOA 00 3-
(pexTuBHOCTU Mcnoab30BaHUSI DJIM B popMUPOBAHUU TEXHUUYECKOIO MBbIIII-
JieHus ydamuxcs, caaBaBiinx EI'D mo nanHomy nipeamety. IlepeiineM K pac-
CMOTPEHUIO PE3YIbTaTOB UCCIEI0BAHUS U UX OOCYXKIECHUIO.

Pe3yasraTel u 00cyxknenue. B viccienoBanuu npuHsau yyactue 30 yyaimx-
cs, u3 Hux 13 geBouek u 17 manpuukoB. Tect beHHeTa cocTostt u3 70 Borpo-
COB, KaXblil U3 KOTOPbIX oLieHUBaJjcs B 1 6ami. Co3gaTenu TecTta rpeajiarator
CJIEAYIOILYI0O MHTEPIPETALIMIO YPOBHSI TEXHUYECKOTO MBIIIUIEHUST B 3aBUCUMO-
CTH OT MoJjia TecTupyemoro (tab. 1).

Tabnnuya 1
YPOBHU TEXHUYECKOTO MbILLJIEHUS
YPOBHM TEXHUYECKOTO MbILLIIEHUS OHoLwWN JeByLuKu
OueHb HN3KNI YPOBEHb MeHbLLe 26 MeHbLue 17
Hu13knin ypoBeHb 27-32 18-22
CpefHuin ypoBeHb 33-38 23-27
Bbicokuii ypoBeHb 39-47 28-34
OuyeHb BbICOKMIA YPOBEHb 48 n 6onbLue 35 n 6onblue
WecTo4Huk: cocTtaBneHo B.A. MaTtpuHoii, O.B. Makaposoii.
Table 1
Levels of technical thinking
Levels of technical thinking Boys Girls
Very low level less than 26 less than 17
Low level 27-32 18-22
Average level 33-38 23-27
High level 39-47 28-34
Very high level 48 and more 35 and more

Source: compiled by Vera A. Patrina, Oksana V. Makarova.

B uHTepripeTaliiu ypoBHSI TEXHUUECKOTO MBIIIJIEHUS ObLT UCKJIIOUEeH Ba-
puaHT «O4eHb HU3KUIA YPOBEHb», IOCKOJIbKY PECIIOHIEHTOB C TAKMM YPOBHEM

Cpeay YYeHUKOB HE 0Ka3aJloCh.
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Pesynbrarsl Tecra beHHeTa BBISIBUJIN psii U3MEHEHMIA B YPOBHE TeXHUYE-
CKOr0O MbILLJIEHUST YYeHUKOB (Tadj. 2). s ynobcTBa ynTares: aHaJIu3 J1aH-
HBIX TPEICTaBJIeH B MPOLIEHTHOM OTHOIICHWM, a HE B aOCOJIOTHOM YMCJIE
YYaCTHUKOB HUCCJIeT0BaHUSI.

Tabnuua 2
AnHamMuka ypoBHen noAroToBku no tecty beHHera
TecT BeHHeTa MpoueHT TecTupoBaHus | MpoueHT TecTMpoBaHUs
Ha Bxope Ha BbIxopge
Hun3kunih ypoBeHb 53 0
CpefnHuin ypoBeHb 13 17
BbiCcOKMIM ypOBEHL 27 27
OueHb BbICOKMI YPOBEHb 7 56
UctouHmk: cocTaBneHo B.A. MatpuHoii, O.B. MakapoBoii.
Table 2

Dynamics of the levels of preparation according to the Bennett test

Bennett test Entrance testing Output testing
percentage percentage
Very low level 53 0
Low level 13 17
Average level 27 27
High level 7 56

Source: compiled by Vera A. Patrina, Oksana V. Makarova.

Ha Bxone B 10 Kj1acc HU3KMIA ypoBeHb oTMeuasics y 53 % obyyalommxcs, K
3aBepileHuIo 11 Kj1acca HM OMH M3 HUX HE OCTaJICsSl Ha 9TOM YPOBHE; Ha BXOJIE
CcpenHuii mokasarelsib ObuT y 13 % y4eHUKOB, K OKOHYaHUIO 11 roma oOyueHus
OH TToHsIICs 10 17 %; Ha BXOJe BBICOKHI ITOKa3aTesb ObUT Y 27 % pecroHaeH-
TOB, K 3aBEPIIEHNIO OH COXPAHWJICS] Y HUX K€; OUY€Hb BHICOKMIA MOKa3aTeIb Ha
BXoJie ObL1y 7 % oOyuyaronuxcs, 1o 3aBepineHuu 11 Kiacca o4eHb BBICOKUIA
YpOBEHbB ITOKa3aIu 56 %.

s cpaBHeHMSs pe3yabratoB Tecta beHHera u 6aioB EI'D, moiaydeHHbIX
yuamumucs Ha Bxoze (10 kiacc) u Ha Beixone (11 kinace, EI'D) oOydeHust, Mbl
KWCMOJIb30BAIM IIKaTy OLEHOK B COOTBETCTBUM C KoJiMuecTBOM OasuioB EI'D:
OllEHKa «5» — 68 0a/U10B U BBILIIE, OLIEHKA «4» — OT 53 10 67 6a/U10B, OLIEHKA
«3» — ot 36 10 52 6ayUI0B, OLIEHKA «2» — 35 0aJIJIOB M HILKE.

B xone ucciienoBaHust ObLTO BBISBIICHO, 4TO 40 % 00y4Jaronxcst moJIydrIn
OLIEHKY «2» Ha TeCTe 10 KOHTPOJbHO-U3MEpUTEIbHBIM MaTepuaiam OI'D npu
Bxoze B 10 knacc, a mocie caaun EI'D B 11 knacce nuib 3 % oOyyarommxcst
MOJIYY VIV aHAJIOTMYHYIO0 o1leHKY. Ha BxogHoM OI'D 53 % oOy4arommxcst moka-
3aJIM PE3yJIBTaT, COOTBETCTBYIOLINI OLIEHKE «3», B TO BpeMsI KaK 110 UTOram
cnauu EI'D sToT npoieHT yBeanumics 10 67 % o0ydaroluxcsi, KOTOPbIe IOy~
YN TaKylO XXe OLEHKY. Y 7 % oOydJalommxcst Oblia olleHKa «4» Ha BXOJTHOM
OI'D, Torma kak 24 % o0yJaroIIMXcs MOJIYYUIIH 3Ty XKe OLIEHKY IT0 UTOTaM c/ia-
yu EI'D. M, HakoHell, HU OIMH 00YYaroIIMICSI HE CMOT MOJYUYUTh OLIEHKY «5»
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Ha BxogHoM OI'D, oIHAKO MO UTOraM a4y BHIITYCKHOTO 3K3aMeHa yxe 6 %
00YyYaloIIMXCs MOJYYWIN JaHHYIO OLIeHKY. 715 Jydiiiero BocnpusiTvst uH@op-
Mauuu pesyiasratel OI'D / EI'D npoutoctpupoBaHbl Ha puc. 1 u 2. Ha pu-
CYHKaX B rpadukax 1mo ocu OpauHaT — YMCJIO YUYCHUKOB, a 10 OCH abCIIUCC —
KOJIMYECTBO OAJIOB.

60 r
50 b
40 |
30 |
20 f

10 F 7

N\

35 u HxKe or 36 or 53 ot 68 1 Gostee
110 52 GaJiioB 110 67 GayuIoB 0aJiioB

Puc. 1. Ctatuctuka peaynstatoB O3 B 10 knacce

UctodHuk: coctaBneHo M.C. MeaHoBbiM, J1.B. BuHorpagoson.

60 r
53
50 i

40
40 }
30 |

20

‘ N

35 and below from 36 from 53 68 or more
to 52 points to 67 points points

Figure 1. Statistics of results of Basic State Exam in the 10th grade

Source: compiled by Maksim S. lvanov, Lyudmila V. Vinogradova.

AHaM3 B3aMMOCBSI3U MEXIy pe3yjbraraMu Tecta beHHeTa u pesynbraTa-
mu EI'D ¢ ucnonb3oBanueM B1M mo3BoauI NpoBECTH KOMILIEKCHOE MCCIIe-
noBaHue 3¢PEKTUBHOCTU JAHHOIO METOJa OOyYeHMUsI.
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60

50 F

40 f

30 F

10

35 u HIKe ot 36 or 53 ot 68 1 Gostee
110 52 6aJiioB 110 67 GayuIoB 0aJiioB

Puc. 2. Ctatuctuka pesynstatoB EM3 B 11 knacce

Hcto4Huk: coctaBneHo M.C. MBaHoBbIM, J1.B. BuHorpanosoi.

80 r
70 }
60 |
50 b
40
30 }
20 |

10

35 and below from 36 from 53 68 or more
to 52 points to 67 points points
Figure 2. Statistics of results of Basic State Exam in the 11th grade

Source: compiled by Maksim S. Ivanov, Lyudmila V. Vinogradova.

Jlns Hauasla pacCMOTpUM pe3yiabTaThl TecTa beHHeTta. Ha nx ocHoBe MOX-
HO CJIeJIaTh BBIBOJ, UTO YPOBEHb TEXHUUECKOM TTOHSTIMBOCTH 3a BpeMsI 00yue-
HUS 3HAYUTEJBbHO MOBBICWICS. TOT (haKT, YTO HM y OMHOTO yUYEHUKA K KOHILY
11 xmacca He ocTaqoCh HU3KOTO YPOBHS 3HAHUI, CBUIETEIbCTBYET O BHICOKOM
a¢dekTUBHOCTH 00pa30BaTeIbLHOrO Mpoiiecca. BaxkHO OTMETUTD, UTO yJalllu-
€Csl C caMbIM BBICOKMM YPOBHEM BXxoja (0O4eHb BHICOKMIT) MOKa3aiau HauboJiee
3HAUUTEBHBINA POCT PE3yJbTaTOB B KOHIIE OOyUYeHMsI. DTO MOXET TOBOPUTH O
TOM, YTO O0Opa3oBaTebHbIE TEXHOJIOTMH, UCITOIb3YIOIINECs B JAaHHOM MCCJIe-
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IOoBaHUM, HanOosee 3(p(PeKTUBHBI UMEHHO JISI TeX YYEHUKOB, KOTOPBIE YXKe
MMEIOT BBICOKUI YPOBEHb 3HaHUM 10 (PU3UKe.

Ilepeitnem K ananusy pe3yasratoB EI'D no ¢usuke. OLeHKM y ydalmxcst
TaK>Ke TTOBBIIIAIOTCS K KOHILY O0y4YeHMsI, YTO MOATBEPKAAET YCIIeIIIHOCTh MPU-
meHeHus DJIM B oOpazoBatebHOM Ipoliecce. OCOOEHHO 3aMEeTeH POCT y yue-
HUKOB, TTOJYYMBIINX OLIEHKH «4» U «5», YTO CBUIIETEJIbCTBYET O KAYECTBEHHOM
MOJArOTOBKE K cAaye sk3aMeHoB. Hanbobimii mporpecc ObUT JOCTUTHYT yUe-
HUKaMU, YbU OLIEHKU TTIOBBICUJIMCH C «3» 10 «4» 1 ¢ «4» 10 «5». DTO MOXET ro-
BOPUTH O TOM, UTO KauecTBO MOAroToBKU K EI'D y yUeHUKOB CO CpelHUM U
OTJIMYHBIM YPOBHEM 3HAHMIA MOBHILLIAETCSI OOJiee 3HAUMUTEJIbHO 110 CPAaBHEHUIO
C YYalIMMMUCS ¢ HaYaJIbHBIM YPOBHEM 3HAHMIA.

3akmouenne. IlpumeHenne BAM NpPOAEMOHCTPUPOBAIO IIOBBILLIEHUE
YPOBHSI 3HAHU U pa3BUTHUE TEXHUYECKOIO MbIIILICHUST ydaluuxcs. O0Hapyxe-
Ha CUJIbHas JIMHElHas CBsI3b MeXay pesyjbratamu Tecta benHera u EI'D no
(pu3uke cpenu yyaimxcs, o0ydaBILIMXCS ¢ Ucnoab3oBaHueM DJIM. DToT pe-
3yJIbTaT MOKa3bIBAET, UTO 3HAHMS, ITOJyUeHHBIE B XOJ¢ 00YYEHUS C UCIOIb30-
BaHMEM DJIEKTPOHHBIX 00pa30BaTe/bHBIX PECYpPCOB, MOTYT CTaTh 3aJ0TOM
ycrexa Ha 3k3aMeHax. Takke ucclieqoBaHMe MoKa3auo, YTo IpUMeHeHne (-
(beKTUBHBIX METOAMK OOy4YeHHUsI, TaKUX Kak DJIM, 3HAUMTESbHO IMOBBIIIAET
yCIeBaeMOCTh yUallluxcsl B 001acTi (U3UKU U MOATOTaBIMBAET UX K YCIIEI-
Hoit cnaue EI'D. B cBsI3M ¢ 3TUM peKOMEHyeTCsl MPOA0JIKATh UCIIOJIb30BaHNE
TaKOTo MOAX0Ja B 00pa3oBaTeIbHOM IIPOlIecce, a TakKxKe UCCAea0BaTh ero a@-
(pbeKTUBHOCTb, MOCKOJBKY (popMaT u comepxaHue EI'D mo ¢usuke u KoH-
TPOJIbHO-U3MEPUTEJIbHBIX MAaTePUAJIOB 10 JaHHOMY MpPEeAMETY IOABEPraloTCs
3HAUUTEIbHBIM U3MEeHEeHUsIM. HeoOxoaumMo Takke MpoBeCcTH INIyOOKMIA aHa-
Jm3 cyuectByommx SAM u pa3paboTraTh HOBbIE, KOTOpbhIe OYyIyT COOTBET-
cTBOBaTh 0cOOeHHOCTSIM JIO M MHIMBUAyaJdbHBIM 3alpocaM ydyallluxcsl IO
nporpamme «®Pusuka» B 10 u 11 knaccax, onupasich Ha yXXe UMeIoLIecs Hapa-
0oTtku. Kpome Toro, BaxkHo chopMyIMpoBaTh peKOMeHIALU M0 (OpMHUPOBaA-
HUIO Ha0Opa MHTEPAKTUBHBIX OHJIAMH-PECypPCOB, CIIOCOOHBIX MOBBICUTD Kaye-
cTBO U 3(p(HEKTUBHOCTh OOpazoBaresibHOro mpouecca npu JO. Tak kak B
JAHHOM KCCJIEIOBAHUM B OCHOBHOM MCITOJIb30BAIMCh 3apyOekHbIe T1aT¢hop-
Mbl, HanipuMmep, PhET Interactive Simulations', He0OOXO0AMMO OTKa3aThCS OT
KUCIOJb30BaHMs 3TUX DJIM M MOBTOPUTH UCCIIEAOBAaHUE C MHTEPAKTUBHBIMU
MOJEJISIMU OT€UECTBEHHO pa3pabOTKHU.
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MOpuaHblie oGpa3oBaTesibHbie TeXHonorum ¢popmMmmpoBaHus
KOMMEeTEeHLMM NoOUCKa U KPpUTUYECKOro aHanusa y oyayumx
GakanaBpoOB No 3eMJIeyCTPOMNCTBY U KagacTpam

N.J. Pymuackuii >, O.10. JIu®=

barmuiickuii pedepanvruiii ynusepcumem umenu Ummanyunra Kanma, Kaarunuuepao,
Poccuiickas ®Pedepayus
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AnHoramus. [locmaroska npobaemsl. B 1TaHHOI cTaThbe paccMaTpUBAIOTCSI 0COOEHHO-
T (hOPMUPOBAHUSI KOMITIETEHLIUI Y CTYAEHTOB B YCJIOBUSIX TUOpUAHOTO 00yuyeHust. Oc-
HOBHO€ BHMMAaHMUE yJeJIeHO Pa3BUTUIO YHUBEPCAJIbHBIX HABBIKOB MTOMCKa WH(pOpMaluu,
KPUTUYECKOro aHaiu3a U CUHTe3a y Oyaylux 0aKajlaBpoB MO 3eMJICYCTPOMCTBY U Kaja-
CTpaM B paMKax U3ydeHUsT TUCIUTITNHBI «MHDOpMaTrKa». Memodoaoeus. C UCIIOTb30Ba-
HUEM METOMOB aHAJIN3a HAyYHOW JIMTepaTypbl, NeAarorndyeckoro HabJoneHu s, onpoca
CTYACHTOB M aHaM3a Pe3yJIbTaTOB YYeOHOMI AesATeIbHOCTU aBTOPHI BHISIBUIM OCHOBHbBIC
HarpaBjieHUs1 QOPMUPOBaHUsI yKa3aHHBIX KOMIETEHIIMI B paMKaX U3ydeHUsI TUCLIUTLIU -
Hbl «MHpopmaTuka». Pe3yssmamsr. ViccienqoBaHue mokas3ajao, YTO MCIIOJAb30BaHUE TH-
OpUAHBIX 00pa30BaTEJbHBIX TEXHOJIOTHI 17151 (POPMUPOBAHMS Y CTYACHTOB KOMIMETEHILIUU
rnoucka MHGoOpMalUu U KpUTUUECKOTO aHali3a MPpeACTaBsieT CBOi COOCTBEHHbBII HAOOP
npo0jeM M Bo3MoOXHocTeil. OO0benuHssT pas3iMuHble 00pa3oBaTeIbHbIE TEXHOJOIUU,
BKJIIOUAsi CHHXPOHHOE U aCMHXPOHHOE 00yYeHUe, a TAaKXKe MHAMBUIYAIbHOE U IPYTIIOBOE
oOyueHue, TUOpUIHOE OOyUYeHMe MpeljaraeT MHOTOTPaHHBIN TMOAXOA K OOpa3oBaHMUIO.
3akaouenue. TTpenoxeHHble METOAMYECKNE PEKOMEHAALIMU 0 OpraHU3alliu y4eOHOTO
Mpoliecca C yueToM 3TUX OCOOCHHOCTE NMEIOT MpaKTUUYECKOe 3HaUeHWe IJIsl ITperoaaBa-
TeJiel By30B, TOTOBSILIMX OaKaJlaBPOB MO 3eMJIEYCTPOMCTBY U KagacTpaM. X mpumMeHeHue
MOXET NMOBBICUTH (D (HEKTUBHOCTb (POPMUPOBAHNS YKa3aHHBIX KOMITETEHIIUIA B YCIIOBUSIX
TMOPUIHOTO OOyUYCHUSI.

KnroueBble cioBa: rubpuaHoe oOydyeHue, oOpa3oBaTeIbHbIE TEXHOJOIMU, KOMIIETEH-
1ust, 3(ppekTUBHOCTH 0OyUYeHUsI, 0Opa3oBaTeIbHas ITpOrpaMma, CMelllaHHOe 00yYeHUe

Bkaan aBropoB. /./]. Pydunckuii — KOHLIENITyaIu3alus UCCISIOBaHMSI, pa3paboTKa
METOMIOJIOTUH, aHAIU3 JaHHBIX, HalTMCaHUe OCHOBHO yacTu ctathu. O. FO. JIu — nposese-
HUe BKCIepuMeHTa, cOOp JaHHBIX, peJakKTUpOBaHUE U 10paboTKa TeKCTa CTaTbHU.

3asBiieHHe 0 KOH(JIMKTEe MHTEPECOB. ABTOPHI 3asIBIISIIOT 00 OTCYTCTBUU KOH(IMKTA
UHTEPECOB.
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Hybrid educational technologies for forming competences
of search and critical analysis among future bachelors in land
management and cadastres

Igor D. Rudinsky”, Oksana Yu. Li0™

Immanuel Kant Baltic Federal University, Kaliningrad, Russian Federation
Hokaplife.39@gmail.com

Abstract. Problem statement. The article examines the features of competency
development among students within the context of hybrid learning. Particular attention is
paid to developing universal skills in information search, critical analysis, and synthesis
among future bachelor’s degree students in land management and cadastres during the study
of Informatics discipline. Methodology. Using such methods as analysis of scientific literature,
pedagogical observation, student surveys, and analysis of academic performance, the authors
identified key directions for fostering these competencies within the Informatics course.
Results. The study revealed that the use of hybrid educational technologies for developing
students’ competencies in information search and critical analysis presents its own set of
challenges and opportunities. By integrating various educational technologies, including
synchronous and asynchronous learning, as well as individual and group activities, hybrid
learning offers a multifaceted approach to education. Conclusion. The proposed methodological
recommendations for organizing the educational process, taking these features into account,
are of practical value for university instructors training bachelor’s degree students in land
management and cadastres. Their implementation can enhance the effectiveness of developing
the specified competencies within the hybrid learning framework.

Keywords: hybrid learning, educational technologies, competence, learning
effectiveness, educational program, blended learning
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ITocTanoBka npoosembl. MTHdOpMaLIMOHHbBIE TEXHOJIOIMY — HEOTheMJIeMast
4acTh COBPEMEHHOM XKU3HU. 3HaHUS B 00J1aCTU UH(GOPMATUKU CTAHOBSITCS BCE
0oJiee BasKHBIMM JIJIsI CIIEIIMAIMCTOB B Pa3JIMYHBIX 00J1aCTsIX. YPOBEHb 3HAHUIA
CTYIEHTOB MO MH(POPMATUKE MOXKET ObITh pa3IMYHbIM, II03TOMY IJIs 00ecIie-
yeHus 3(PHeKTUBHOTO 00yUYeHUsT HEOOXOIMMO U3MEHSTh MOAXO0/IbI K Mperoaa-
BaHU10. TakuM 0Opa3oM, 11eJecOo00pa3HOCTb OpraHU3alMy aJanTUBHOTO yuyeo-
HOTO TIpoliecca M MPUMEHEHUs Uil O0y4eHUsT CTYJIeHTOB MHHOBALIMOHHBIX
00pa3oBaTeIbHBIX METOAMK OOYCIOBIEHBI 3aIIPOCOM COBPEMEHHOTO0 O0IlIeCTBa
Ha NpUMEeHEeHMEe MHMOPMALIMOHHBIX TEXHOJOTUI KaK B MPOodecCUOHATbHOM
NesITeIbHOCTU, TaK U B YaCTHOM XKMU3HMU.

CylllecTByeT MHOXECTBO METO/IOB U TMOJAXOA0B, aKTUBHO Pa3BUBAIOLIMXCSI
B CUCTeMax 2JIEKTPOHHOTO O0yYeHHUsI 1 OCHOBAaHHBIX Ha MPUMEHEHUU UHGOP-
MallMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJIOTUM, OOBEANHSIONINX B ce0e Kak
OHJIaliH-00y4YeHHue, TaK U TpaauLMoHHOe oOydyeHue. Cpeau TaKUX TeXHOJIOTUI
BbLIEJsIETCS cmemannoe o0yuenue (blended learning), koTopoe GoKycupyeTcst
Ha 00s513aTeJIbHOM COYETaHUM TPAJAULIMOHHOTIO «UeJIOBEKO-OPUEHTUPOBAHHO-
ro» 1 oHjJaiH-o0yueHwus [1, p. 5—12].

Mogenb cMmelaHHoro ooydyeHus, npemioxenHasa I, [yHaBapneHa u ee
coaBropamu B 2010 . 1 coyeTarolias TpagulIMOHHbIE (POPMBI OOyUEeHMUSI C UC-
M0JIb30BaHUEM MH(MOPMALIMOHHBIX TEXHOJIOTUM, MO3BOJISIET CTyIEHTaAM U3Y-
yaTh Marepuan B opdJailH- U OHJIAliH-peXuMaX B COOCTBEHHOM TeMIIe U B
COOTBETCTBUM C UX MOTPEOHOCTSIMU U MHTEPECaMU, a TAaKXKe UMeeT IMOTeHLIMA
IU1S1 yJIydllleHUsI KauecTBa OOy4YeHUs U MOBbIIIEHUS Y4eOHOM MOTHUBALIMU CTY-
JIEeHTOB [2].

TexHos0rvs cMelIaHHOTO OOy4YeHMsl MpeanosaraeT yrpaBieHUE BpeMe-
HeM o0yJarolIerocs npu NpeaocTaBIeHUU eMY METOIMYECKOI TTOAIEPXKKU M0-
cpeactBoM [3—5]:

1) cMHXpOHHOTO OOyYeHUSI, MOJOOHOTO OHJIAH-KJIACcCy, KOTOPOE MOXHO
OCYILIECTBJISITH HA OCHOBE MHAMBUIYAJIbHOIO O0YYEHUSI;

2) aCMHXpOHHOTI0 00y4eHMs1, KOTOpoe obecrneurBaeT miaTgopMmy peaansa-
LIMU JUCTAaHIIMOHHOIO 00Yy4YeHMSI.

Tubpuonoe ooyuenue (hybrid learning), XoTst ”HOTJa UCTIOJIb3YeTCsI KaK CU-
HOHUM CMEIIIaHHOTO, MOoApa3yMeBaeT 0oJiee MMUPOKYIO KOHILeN1Io. OHO aK-
LIEHTUPYET BHUMaHNWe Ha MHAMBUIYaJIM3alMM 00pa30BaTeIbHOIO Mpoliecca U
KOMOMHUPOBAHUM pPa3JIMYHBIX TEXHOJOIMi (Hampumep, OHJAH- U op-
(pnaiiH-oOyyeHue, MHIMBMAyaJdbHasl W TPYyImnoBasi paboTa, CUHXPOHHbIE U
aCMHXPOHHbIE (hOpMaThl), YTOOBI aJanNTUPOBATLCS MO LEAU M 3aJauyl KOH-
KpPETHOTo Kypca. OTo jAenaeT ero 6ojee rTuOKMM, YeM CTPOTO OIpeaeeHHas
MOJIeJIb CMEILIaHHOTO OOY4YEHUSI.

[n6punHOEe 0OydyeHre 3aKT0YAETCSI B TOM, YTOOBI HATH ITOAXOISIITYI0 KOM-
OMHaLMo 00pa30BaTeIbHBIX TEXHOJOTUI BHE 3aBUCUMOCTHU OT TOTO, peau3y-
FOTCSI OHU B peXXMMeE OHJIaH 1 oddnaitH u, mo mHeHuto U.J1. PynuHckoro u
A.B. [1aBbI1OBa, XapaKTepU3YeTCsl YEThIPbMsI CBOMCTBAMM, BBIIESIOIIMMU €0
cpeau Apyrux oopazoBaTeIbHBIX TEXHOJOTUI, a MUMEHHO COYeTaHUEeM KOJLJIeK-
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TUBHOTO Y MHAUBUAYAJILHOTIO O0Oy4Y€HMsI, CHHXPOHHOI'O U aCUHXPOHHOIO 00Y-
YEeHMSsI, CAMOCTOSITEJIbHOTO Y IPYMNIIOBOr0 00yYeHMsI, a TaKxkKe (OpMabHOIO U
HedOopMaJlbHOTO 00yYeHMS Ha IIPOTSKEHUU BCei sKU3HM [6].

MHorue ucciaeaoBaHusl NOATBEPXKAAIOT 3((HEKTUBHOCTh MCHOJIb30BaHUS
rudpugHoro ooyyeHus (taosu. 1).

Tabnmuya 1
UccnepoBaHusa ruGpuaHbIX NporpamMm ooy4yeHus

Uccnepoeanne | lopg | O6nacTtb / Mpegmer Pesynbrarhl

Garrison & Kanuka | 2004 | O6wee o6pasoBaHme | CTyaeHTbl, y4acTBOBaBLUME B TMOPUAHBIX Y4EOHbIX NPO-
rpammax, 1ocTuranu 6osee BblICOKUX Pe3y/bTaTtoB, Yem
CTyOeHTbl, 06y4aBLUMECS TOMBbKO MPY MOMOLUM Tpaaum-
LIMOHHbIX METOA0B NpenoaaBanns [7].

Vernadakis et al. 2011 | KomnbloTepHas Hayka | lmbpuaHas nporpaMmma oby4yeHns MOXET yNy4yLllnTb pe-
(Microsoft Office 3ynbTaTthbl 06y4eHuns [8].
PowerPoint)
Brali & Divjak 2016 | MIHdopmaTuka MbpuaoHaa mMopenb 0OydYeHUst MOXeT YNyHlWUTb pe-
3ynbTaThl 00y4eHUss 1 MOTUBaUMIO CTYAeHTOB[9].
Khalil & Ebner 2018 | MIndopmaTuka MbpuagHasa moaenb 06y4eHNs MOXET YNy4ylnTb MOHU-
MaHue CTyaeHTaMun MaTepuana 1 NoBbICUTb UX YYEOHYI0
moTmBauuio[10].

Schophuizen et al. | 2020 | PaznnyHble obnactn MbpuaHble nporpamMmbl 06y4eHns apPeKTUBHbI B yC-
JIOBUSIX ANCTAHUMOHHOI0 06yyeHuns [11].

UctodHuk: coctaBneHo WN.[,. PyayHcknm, O.10. Jlu.

Table 1
Research on hybrid learning programs
Study Year Area / Subject Results
Garrison & Kanuka | 2004 | General Education Students who participated in instructional hybrid programs

achieved higher outcomes than students who participated
in traditional instructional programs alone [7].

Vernadakis et al. 2011 | Computer Science Hybrid learning program can improve learning outcomes
(Microsoft Office [8].
PowerPoint)
Brali & Divjak 2016 | Computer science Hybrid learning model can improve student learning
outcomes and motivation [9].
Khalil & Ebner 2018 | Computer science Hybrid learning model can improve students’

understanding of the material and increase their learning
motivation [10].

Schophuizen et al. | 2020 | Various areas Hybrid learning programs are effective in distance
learning environments [11].

Source: compiled by Igor D. Rudinsky, Oksana Yu. Li.

AKTyaJlbHOCTb MPUMEHEHMSI TMOPUIAHBIX 0O0pa30BaTEIbHBIX TEXHOJOTUM
U1 (OpMUPOBAHUST KOMITIETEHIIMKA MOKWCKA U aHaJiu3a MH(pOpMaluu B 00J1a-
CTU 3€MJIEYCTPOMCTBA U KaAaCTPOB Oyaylinx 0aKaJIaBpOB 3TOrO HAMPaBJICHUS
00ycIoBIeHa HEOOXOAMMOCTBIO TTOBBICUTH 3(P(PEKTUBHOCTH OO0YYEHUST Yepes
KOMOMHALMIO TPAAUILIMOHHBIX METOJOB 1 COBPEMEHHBIX TexHoJioruii [12]. Tu-
OpuaHasl yyeOHasi mporpaMma pelaeTr mpoojemMy HelocTaTka MPaKTUYeCKOro
OINbITA, MPEIOCTABIISAS CTyIEHTAM JTOCTYIl B MHAUBUAYAIbHOM TEMIIE K BUPTY-
aJIbHBIM KelicaM, OHJIallH-pecypcaM U 00yJarolMM KypcaM, YTO CIIOCOOCTBYET
0oJiee TTyOOKOMY OCBOCHUIO HABBIKOB MOMCKA Y aHAIN3a MH(OPMALIUU B CO-
OTBETCTBYIOLIEH obsactu [13].
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MeTtoaosorus. YueOHasi rporpamma aucuuiinHel «MHpopmaTuka» mis
CTYIAEHTOB, 00YYaIOIIMXCS 10 HAMPaBIEHUIO «3eMJIEYCTPOMCTBO 1 KaaacTpPhI»,
BKJIIOYAET B Ce0s1 UCIOJb30BAaHUE PA3TUUYHBIX METOI0B OOYYEHMs, TAKMX KaK
IUCTAaHLIMOHHOE OOy4YeHMEe, MOOWJIbHOE OOydyeHHEe, MIPOBBLIE TEXHOJOTHUU,
agantuBHoe obydyeHue. Hampumep, npu usydyeHuUM Tembl «KoMmbloTepHas
CeTb» CTYAEHTbI MOTYT BOCIOJb30BaThcsl KypcoM «MHdopmaTtnka» Ha miat-
dopme onnaitH-ooyueHust bBOY nm. M. Kanra, conepxxammm oHIaiiH-1eKIIUN
(puc. 1), cChIIKM Ha BeOMHApPhl 1 MUHTEPAKTUBHBIC 3aJaHMUSI.

Jns popMupoBaHUS TPAKTUYECKHUX HABBIKOB UCITOJIb3YETCSI BUPTYaJIbHbI
TpeHaxkep S2netest (puc. 2), KOTOPBIA AaeT BO3MOXKHOCTb HarJIsSIAHO YBUIETh
0COOEHHOCTU MPOKJIAAKHU JIOKaTbHOU ceTu. CUcTeMa He TTO3BOJIUT MEPEerTH K
cleAylolleMy 3allaHMIO, TIoKa He OyAeT IpPaBUJIbHO BBINIOJHEHO TEKYIIEe.
C KaxXIbIM MOCJIEAYIOIIMM 3TAIlOM 3aJaHUSs YCIOXHSIIOTCS.

Takast rubpuHas MOJIeJIb IIPEIOCTaBIIsIET CTyIeHTaM BO3MOXKHOCTh ITOJTyde-
HUsI 3HAHUI M HABBIKOB HE TOJILKO B TPAAUIIMOHHON ayIUTOPHOI OOCTaHOBKE,

Noxammnse cern. Local Area Networks
BHauano JnuHbiii kabuner Mow Kypcol

MMEHM M. KANTA

VndopmaTvka
/ Moustne i ceTw, eé " The concept of a
‘computer network, its purpose and classification

H MoHATMe KOMNbIOTEPHOW ceTH, eé
HasHauyeHue u Knaccudpukaums. The
concept of a computer network, its
purpose and classification

MM ; e oot - YcraHoBUTE BepHble COOTBETCTBUA
Identify the correct matches
) Mpuasepnc sasesmms
g " o In Cosedy located 370 rpynna [ KomnbiotepHas cets / Computer network 3 ]
busdings. Local computer netwcets KOMNBIOTEPOS,
cated corporate networks. Examptes: bark networs, educatonal ImSTATON networ. CoequHeNHEX APYT €
A network i 3 group of 10 each other the network (hat APYTOM KaHanOM
15 dats exchange between the computers of this group). ceasm /is a group of
Computers on a metwork can be connected: computers

directly 10 each other (a 50-Called hwo-pONt Conmectonk connected to each

otherby a
A ® ) communication
Computers connected ey servers. channel.
Cen - e wyrpm
e Cen oo T
o Tesescmod y
IGO0 1AM O DADACKINARY. 370 M0G0 padounit Buiepure... s
KOMMOTEpa B CETH MO CRBMITIC FOMRGIORCD:E CETI: Buibepure...
KaK npasuno, 3a Aamunuctpatop cetv / Network Administrator
% & MMy paboTatoT
* uepes Ppouexy IO yasm castu. ' "
noAbsogaten / is PaBouan cranuma / Workstation
Kouno
epn, ! any work computer KomnbtotepHas cets / Computer network
e barpcnis on a network,
etossw it
BACTPOSEICTEMO W K OBSewy CRepaTVINGR NausTY. usually with users
working on it.
Konsyo. Ring
sars 5 closed in a ing. Therefore, the cable semely Can not have & free end. 10 which It is
necestary 10 connect a termenator. The sigaals song Unike the pasive
topoiogy “Bus”, here each computer acts as a repeater, amplitying sgnal Theretore, # MoryT pa6orars 8 [ Bwmbepure... s ]
the whole network ceases 10 function. 2BTOMATHUECKOM
PeXume - OHN CTOAT
6€3 kaasuatypsl 1
MHOrA3 Aaxe 6e3
MOHMTOP3, HO B
Mmo6om cryuae
pw sonascrms a0, 39VmOTOMY B DD, ocywecTensior
€ KOTOPOMY HALD MOREIONETS TOPUmITOn CHrmasw MEPEAIITCR N0 KDALY § OINOM WIPIBAII # APORIART UIPe) KARAMD ECMNMOAED B Ot amane Symxummn
or naccnmmod o o YNPaBAeHMA CETbIO U
—— KOHUEHTPauMy ?

AanHbix / can work

Puc. 1. lNMpumep nekuum oHnanH-kypca «MHdopmatnka»
UcTto4Humk: coctaBneHo U.J1. PyauHckum, O.10. Jn.

Figure 1. Example of a lecture from the Informatics online course
Source: compiled by Igor D. Rudinsky, Oksana Yu. Li.
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HO U 4Yepe3 OHJIalfH-peCcypChl, YTO CIIOCOOCTBYET 00Jiee TMOKOMY U MHANBUIY -
aJTM3MpoOBaHHOMY 00y4YeHM10. [MOpUAHOCTH MO3BOJISIET 3D(PHEKTUBHO YIAOBIIET-
BOPSThH pa3inyHbIe TIOTPEOHOCTH U YPOBHU MOATOTOBKM CTYAEHTOB B 00J1aCTU
MHOOPMATUKMU.

S2Netest -Tect 113 7 OO
[__ Apysba nonpocunk Bac caenats AOMALHIOK CETb, COCTOALWLYIO U3 ABYX Bpema Tecra: 02:00
~—\| KOMNbIOTEPOB, 4ToDbl UrpaTh B CETEBLIE MrPbl. Mpowno: 00:17
ABOUT
= MPARC
| ~
gﬁ ‘ MPAIAC
@ MPAIC
H MPAAC
' PesynsTatol 0
LR PAIC
Balum pesynbTatsl:
He ycTaHoBneHo ceTesbIx KapT: 1
B ceTb ofibeanHeHD KoMMbioTepos: 0 us 2
Owmbok npoknaaku kabens: 0
Bpema soinonHeHua: 00:17
MepemeleHit 3neMeHToB ceTi: 4
AnvHa wanonb3yemoro Kabens: 0 M.
CroumocTb ceTi: 0 p.
FAKPBITE
MPOBEPKA

Puc. 2. BupTyanbHbin TpeHaxep S2netest
UcTodHuk: coctaBneHo WN.J1. PyanHckum, O.10. Jin.
Figure 2. S2netest virtual simulator
Source: compiled by Igor D. Rudinsky, Oksana Yu. Li.

[u6puaHas popma oOydeHus, BKIIOYAIoIIast MpaKTUIeCKOoe ayTIuTOPHOE B3a-
MMOJIENCTBHE C TIperoaaBaTesieM, TMCTAaHIIMOHHbIE 3aHSITHUS C UCIIOJIb30BaHEM
mwiatropMmbel LMS MOODLE u onnaiitH-o0yueHue yepe3 MHTepHET, mpenocTaB-
JIIET CTyJ€HTaM YHUKaJIbHbIE BO3MOXHOCTH JJISI Pa3BUTUsI HABBIKOB CAMOCTOSI-
TEJIbHOTO TTOMCKa MAaTepUasIoB, BHINIOJHEHUS TECTOBBIX 3aJaHUI U PabOTHI C 10-
MMOJHUTEIbHBIMU UCTOYHMKAMMU. TaKoi MOAX0/1 He TOJIbKO 00O0rallaeT ux 3HaHMSI,
YMEHMS M HaBBIKM, HO U CIIOCOOCTBYET paclIMpeHUIO KPyro3opa.

IIpumeHeHue BUIEO- M ayauo3arnuceil BHOCUT BaxKHbI BKJal B IIyOOKOe
YCBOE€HHUE IpPErogaBaeMoro Marepuajia. OTu MyJbTUMEIUiHbIE pecypChl CIIO-
COOCTBYIOT 00JIee KaueCTBEHHOMY YCBOSHUIO MH(OpMALIMU U €€ 3aKpeIIEHUIO.

Pe3yasraTel u 00cyxknenne. [Tpoiiecc oOyuyeHust craHoBUTCS 0oJsiee 3¢ dek-
TUBHBIM OJlaromapsi MCIOJb30BaHUIO pa3HOOOpa3HbIX MeTodoB. Hampumep,
UrpoBoe MpodeccuoHaIbHOE MOJIETMPOBAHKE MPEACTABIISIET COOO0M crienuraIu-
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3UPOBAHHYIO MOIM(pPUKALINIO THOpUAHOTO Moaxoaa. OHO OCHOBAHO Ha MpUMe-
HEeHMU 00pa30BaTeIbHbIX ACJOBBIX UIP, UMUTUPYIOLIMX peaJibHble CUTYalluU
npodeCcCUOHATbHOM AEITEIbHOCTU OYAYIIHUX CIIELIMAIMCTOB MO 3€MJICYCTPOIA -
CTBY Y KaJacTpam.

YuyacTtue CTyAeHTOB B CUMYJISILIMM 3€MJIEYCTPOMCTBA U KAaaacTpOB, IIe UM
MPEICTOUT aHAIM3UPOBATh KaJaCTPOBYIO TOKyMEHTALIMIO, pa3padaTbiBaTh TO-
norpaguyecKue IiaHbl, UCIOJIb30BaTh TeOMH(MOPMALIMOHHBIE CUCTEMBI, OLIC-
HUBaTbh 3€MEJIbHYIO CTOMMOCTb M MPOBOAWTH TEPPUTOPUAILHOE TLJIAaHUPOBA-
HUE, COCOOCTBYET 6oJiee TTyOOKOMY MOHUMAHMIO U TIPUMEHEHUIO Y4eOHOTO
MaTepuaga. Takoil MOIXo[ TMO3BOJSET CTyAeHTaM IMPUMEHSThb IOJyYeHHbIE
3HAHMSI U HAaBBIKM K PEIIEHUIO MPAaKTUYECKUX 3a71a4 B chepe 3eMJIeyCTPOMCTBA
1 KaJacTpOB.

B xone cumyasiiuu CTyAeHThl aKTUBHO UCIOIb3YIOT METOIbI TTIOMCKA, COO-
pa 1 00paboTKM MH(pOpMaLK, 00palasiCh K pa3IMYHbIM POCCUICKUM U 3apy-
OE>XHbIM UICTOYHMKAM B 00JIaCTU UX Oyay1ei mpodeccroHalbHOM AesTeJIbHO-
CTU. DTO CMOCOOCTBYET Pa3BUTUIO HE TOJIBKO TEXHUYECKMX HABBIKOB, HO TaK3Ke
KPUTUYECKOTO MBIILICHUS, aHATUTUYECKOI KOMIIETEHTHOCTU U TBOPYECKOIO
MMPOEKTUPOBAHMSI.

B xoHTEKCTE MOATOTOBKM crielinaanucToB 1o HampaBiaeHno 21.03.02 «3eM-
JIEYCTPOMCTBO U KamacTphl» popmupoBaHme komrereHIMM YK-1! «CiocobeH
OCYILIECTBJSATh MTOUCK, KPUTUUECKU I aHAIM3 U CUHTE3 MH(pOpMaLlUn» SBJISIET-
Cs OMHMM W3 KJTIOUEBBIX 3TAIlOB 00pa30BaTeIbHOTO mpoiecca’. Hamuuue stoii
KOMIIETeHLIMHU Y OyAYIIUX CIIeLIMAIMCTOB HE TOJILKO AA€T UM BO3MOXKHOCTb He-
MPEePHIBHO aKTyaJIM3MPOBaTh CBOM 3HAHMSI, HO U 0OECIIeYrBaeT CMOCOOHOCTh
aHaIM3MpoBaTh MH(MOPMALIMIO, HEOOXOAUMYIO IJIs1 MPUHSITUS MpPodeccro-
HaJIbHO 3HAYMMBbIX PEILICHUIA.

Mpbl BblzesisieM B CTpyKType KomrereHuun YK-1 ciaeayroniye oCHOBHBIE
KOMIIOHEHTHI [14]:

— KOTHUTMBHBIII KOMIIOHEHT BKJII0YAeT 3HaHKE METOJ0B MOMCKa, aHaI13a

1 00paboTKM MHGpOPMALIMY, KPUTUYECKUI aHAIU3 B KaJaCTPOBOM Aesi-
TEJIbHOCTHU C OLIEHKOM TOCTOBEPHOCTHU U aKTYaJIbHOCTHU, a TAKXKE MMPUMeE-
HEHUE METOJO0B MPUHSATUS pelIeHUA M MHHOBALIMOHHBIX ITOIXOIO0B
(Tabu1. 2); MO3BOJISIET CTYIEHTAM HE TOJIbKO YCBOUTbH TEOPETUYECKHUE 3HA-
HUS, HO ¥ IPUMEHUTD UX HA TIPAKTUKE Yepe3 pa3HOOOpa3HbIe 00pa3oBa-
TeJbHbIE TEXHOJOTUHU, YTO CHOCOOCTBYET Oo0siee TIIyOOKOMY OCBOECHUIO
METOAO0B MOKCKa, aHaJIu3a U 00paboTK1 MHPOPMALIMU;

! PyKOBOZICTBO TIO OlLIEHKE KOMITETCHTHOCTH MEHEIKEepOB MPoeKToB. O6JacTh KoMIie-
TEHTHOCTU U Kputepuu npodeccuoHaibHoro cootserctuss: OCT P 53892-2010: nauuo-
HabHBIN cTaHgapT Poccniickoit @enepanum (mara BBeaenmst: 01.01.2011). URL: https://docs.
cntd.ru/document/1200073588 (mata obparmenwmst: 12.12.2023).

2 UndopmainmonHeie TexHojoruu. OOGydyeHre, obpa3oBaHue W Toarotoska. KoHiiern-
TyaJibHasi STAJIOHHAs MOJEIb KOMIIETEHUMU U CBA3aHHbIX 00bekTOoB: ['OCT 33244-2015:
MEXTOCYIapCTBeHHbIN cTanmapT (mara BBemenwms: 01.11.2016). URL: https://docs.cntd.ru/
document/1200127253 (nata obpamierust: 12.12.2023).
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— TEXHOJIOTUYECKUII KOMIIOHEHT OXBaThIBAaeT MCIOJIb30BaHUE 3JEKTPOH-
HBIX PEecypcoB s aHaiu3a MH(pOpMalMM, 3HAHUE MHCTPYMEHTOB
yIpaBieHMs1 0a3aMy JaHHBIX U TIPUMEHEHMe TPOrpaMMHOro obecreye-
HUS 1J1s1 aHa/IM3a JaHHBIX M BU3yanu3anuu (Tadji. 3); moMoraeT CTyIAeH-
TaMm Jydlle MOHUMAaTh MaTepual U YCIIEIIHO NPUMEHSTh MOJyYEeHHbIE
3HAHMS B PEaJIbHBIX CUTYaAIIMIX, a TAKXKE CITIOCOOCTBYET (POPMUPOBAHUIO
y 00yYaloIIMXcsi KOMIETEHIIMIA ¥ TOTOBHOCTU K MCIIOJIb30BaHUIO COBPE-
MEHHBIX MHCTPYMEHTOB M IIPOrpaMMHOIO oOecrieuyeHMus1 B Oyayiieit
MpoheCCUOHAIbHOM AeSATEIbHOCTH;

— MOTHBALIMOHHbBI KOMITIOHEHT BKJII0YaeT TOTOBHOCTh K TTOUCKY MH(DOP-
MalMu ISl pellieHus] 3aa4 1 OCO3HAaHUE 3HAUMMOCTU OOYUYEHMSI U pa3-
Butus (Tad. 4). CouetaHue pa3HOOOpa3HbIX 00pa3oBaTeIbHbIX (DOPM U
METOJIOB 00yueHHUs (POPMUPYET CIOCOOHOCTH pelliaTh CJIOXKHBIE 3a/1a4H,
TpeOyolIre MPUMEHEHMST Pa3IMYHbIX MHCTPYMEHTOB U MOAXOJI0B, MO-
TUBUPYS CTYIEHTOB U CTUMYJUPYS UX TOTOBHOCTh K CAaMOOOPa30BaHUIO
U OTBETCTBEHHOE OTHOIIIEHME K Oyay1eii mpohecCuoHaNIbHOM AeSITEb-
HOCTH;

— JIMYHOCTHBI KOMIIOHEHT OXBaTbhIBAa€T Pa3BUTHUE JIOTUUECKOTO U KPUTH-
YEeCKOro MBILIJIEHUS, a TakKXKe YCOBEPIIEHCTBOBAHME KOMMYHUKATUB-
HbIX HaBbIKOB (Tabia. 5). IIpoagymaHHOEe coyeTaHUWE TaKMX OHJIAWH U
odaiiH aKTUBHOCTEM, KaK AUCKYCCUM, IIPOEKTHbIC 3aaHusl, POJIeBbIe
WUTPbI, MyOJUYHBIE BBICTYIUICHMSI M TIpe3eHTAlMM, CIIOCOOCTBYET He
TOJIbKO JIOTUYECKOMY U KPUTUUECKOMY MBIIUICHUIO, HO U YJIyYIIIEHUIO
KOMMYHUKATUBHBIX HABBIKOB CTYyIeHTOB. B3aummoneiicTBue B pamKax
pa3HOOOpa3HbIX 00pa30BaTEIbHBIX CUTYallMil TOMOTAeT pa3BUBATh yMeE-
HUE apryMEHTHMPOBAaTh CBOIO TOUKY 3pE€HUS, CIYIIATh U yBaXKaTb MHEHUE
Ipyrux, 3¢pGeKTUBHO BbIpaXkaTh CBOM MBICJIU U UJICH;

— TipoecCuOHaNbHBIN KOMIIOHEHT MOAYEPKUBAET 3HAHME KITIOUEBBIX T10-
HSITUIA B 00J1aCTU KaJaCTPOBO AeITEIbHOCTH, OIIpeaeIeHue HOPMATUB-
HBIX TOKYMEHTOB, YME@HUE MPOBOAUTH KalacCTPOBble PAOOThI U OLIEHU-
BaTh MX pe3yabTaThl (Tabm. 6). OOydyeHne ¢ MpUMEHEHUEM THOPUIHBIX
TEXHOJIOTUIA MO3BOJISIET CTyAeHTaM 0oJiee IIyOOKO M3YyYMTb U TOHSITh
KJTIOUEBBIE MOHSTHS U IPUHIUATIBI KaJaCTPOBOM AEITEIbHOCTU U OLIEHU -
BaThb €€ Pe3y/bTaThl Uepe3 MPaKTUUIECKYIO AeATeIbHOCTh U UCITOJIb30Ba-
HUe MpoheCcCUOHATbHBIX METOJO0B.

YuebHast nmporpamMma 1o aucuumuinHe «MH@opMmaTrka» HampaBieHa He
TOJIbKO Ha Pa3BUTHUE Y CTY/IEHTOB AJITOPUTMHUYECKOTO MbIIILICHUSI U OCBOCHMSI
HaBbIKOB pabOThl C KOMITBIOTEPHBIMU CUCTEMaMM, HO 1 Ha BBIPAOOTKY y HUX
cnocoOHocTu K 3(PdekTuBHON 00padboTke MH@opmauuu. CTyIeHThl Takxke
y4yarcsl MCIOJIb30BaTh COBPEMEHHbIE MH(MOPMALIMOHHbIE TEXHOJIOTUM IS pe-
LIeHUST pa3HOOOPA3HBIX 33[a4, YTO TMO3BOJISIET UM ObITh KOHKYPEHTOCIIOCO0-
HBIMM Ha PBIHKE TPyJa.

KoHeyHo, oCHOBHBIE 1IeJIM Y4eOHOI MpOrpaMMbl MO AUCHUIUIMHE «MH-
(bopMaTuKa» CBSI3aHbI C PA3BUTUEM AITOPUTMUYECKOTO MBILILIEHMS U UCTTOJIb-
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30BaHNEM COBPEMEHHBIX MH(MOPMALIMOHHBIX TEXHOJIOTUI IJIsI pellIeHUsT 3a1ay.
BHumaHue takxke yaensiercsi pOpMUPOBAHUI0 KOMMYHUKATUBHBIX HaBBIKOB,
YMEHHIO paboTaTh B KOMaH/E M OPraHM30BbIBaTh CBOIO pabOTy KaK CaMOCTOSI -
TeJbHO, TaK U B TpyMIIE.

OnHoM 13 BaXXHBIX 3a/1a4 MPOTrpaMMBbl SIBJISIETCS (POPMUPOBAHUE Y CTYICH-
TOB HaBbIKOB CAaMOOOpa30BaHUS U CAMOPa3BUTHSI, YTO MO3BOJUT UM YCIIEIITHO
MIPUMEHSITh TTOJIyYeHHbIe 3HAHUS HEe TOJIbKO BO BpeMsl Y4eObl, HO U B Ipocdec-
CUOHAJIbHOM ACATEILHOCTU B OyAyIIEM.

Tabnuua 2

KOrHUTUBHbIA KOMMOHEHT

Keanudwuka- Kputepun
AnemMeHTbl YpoBHU cOpMUPOBAHHOCTU
LLUOHHbIE npodeccuoHanb-
KOMMeTeHuun 3N1eMeHTa KOMNeTeHuUmn
XapakTepuCTUKU | HOro COOTBETCTBUS
1 2 3 4

3HaHue NPUHUMNoOB
1 METO,0B MNOUCKa,
06paboTkn 1 aHa-

nn3a nHpopmaummn

YMeHune npuHmmaTtb
060CHOBaHHbIE
peLLeHns Ha OCHOBe
aHann3a 1 oueHKn
nHdopmauumm, nony-
YEeHHOW N3 pasnumy-
HbIX MICTOYHUKOB

YmeHune dopmynu-
poBaTb 3arnpochl
Ans noncka nHoop-
Maumn, oLeHMBaTb
NCTOYHUKN NHPOP-
Maumm Ha JoCToBeEp-
HOCTb 1 Ka4ecTBO,

a Takke obpabaTbl-
BaTb 1 aHaNN3nPO-
BaTb MHOPMaLMIO,
MNCnonb3ys COOTBET-
CTBylOLLME METOAbI
N MHCTPYMEHTbI

B npodeccmnoHanb-
HOW AeAaTeNnbHOCTN

MoporoBbii ypoBeHb: obnagaeT 6a-
30BbIMW HaBblkaMuK Movcka UHdopma-
LN 1 NMOHMMAET KJIIOYEBbIE MOHATUS U
npUHLUMNbl paboTbl C COBPEMEHHbIMU
MHDOPMALIMOHHBIMU CUCTEMAMU, HO HE
MMeeT onbiTa B 06paboTke 1 aHanuse
DaHHbIX.

Ba3oBbIi ypOBEHb: BnageeT HaBbl-
Kamn paboTbl ¢ 0DUCHBIMU MPUIOXE-
HUSIMU 1 CNeunann3vpoBaHHbIMU NPO-
rpammamu ans o6paboTku 1 aHanmaa
nHdopmMaumnu.

Bbicokuii  ypoBeHb: crnocobeH He
TONbKO HAaXoANTb 1 06pabaTbiBaTh AAH-
Hble, HO TaKXXe YeTKO U MOHATHO 06bsIC-
HSITb CBOM BbIBOAbI U MCMONb30BaTh UX
OJ191 IPUIHATUS NpaBuIibHbIX Npodeccu-
OHaJsbHbIX PELUEHNA.

3HaHne MeToL0B

v npouenyp kpntu-
4eCcKOoro aHannaa
nHdopmaumm B 00-
nacTv KagacTpoBOW
[eATeNbHOCTH,
BKJIK04AS OLLEHKY
ee I0OCTOBEPHO-
CTW, aKTyanlbHOCTU
1 COOTBETCTBMSA
nocTaBfIeHHON
3apade

BnapeHwue HaBbl-
Kamu 06paboTku,
aHannsa v OueHKM
nHdopmaumm, a Tak-
X€e YMEHME UCNOJb-
30BaTb MNONYYEHHbIE
OaHHbIEe 419 NPUHS-
TN 0O0OCHOBAHHbIX
peweHnn

YMeHune npuMeHsTb
MeToAbl CTaTUCTN-
4eCKOro aHanmaa

1 MOOENnPOBaHus,
NCMNOJib3yeMble

B KaJaCTpPOBOM
LeATeNnbHOCTU Ans
NPOrHO3MpPOBaHUA
1 onpeaeneHns
pvCKOB

[MoporoB.sbiii ypoBEHb: MeeT 6a3oBble
3HaHWS, OQHAKO eLle He MOXeT addek-
TUBHO OLeHMBaTb MHGOPMAaLMIO Ha [0-
CTOBEPHOCTb, aKTyaslbHOCTb U COOTBET-
CTBVE NOCTAB/IEHHOW 3a4a4e.

Ba30BbIn YypOBEHb: 3HAET MEeTOAbl U
npouenypbl KPUTUYECKOro aHann3a nH-
dopmMaumm 1 MOXET NPUMEHSITb UX ONS
OLEHKM JOCTOBEPHOCTN, aKTyanbHOCTU
1 COOTBETCTBUA NOCTaBNIEHHOM 3apaqe
B J@HHOW obnacTu.

Bbicokuii ypoBeHb: obnagaet rnybo-
KAMU 3HAHUAMU N yMeeT NPUMEHNATb
pasfnnyHble MeToAbl N TEXHONOIMN ANs
KPUTUYECKOro aHanm3a nHpopmauunm B
obnacTv kKagacTpoBOW AEeATENbHOCTY.

3HaHMe OCHOBHbIX
MPVHLMMNOB 1 Me-
TOO0B NPUHATUSA
peLLeHnin, BKOYas
aHanms anstep-
HaTUB U OLEHKY
puckoB

YMeHune nHterpum-
poBaTb pasfnyHble
MCTOYHUKN NHPOP-
Mauun 1 aHanm-
31poBaTh VX 4SS
NPUHATUS 060CHO-
BaHHbIX peLleHn B
obnactu kagacTpo-
BOW OEATENbHOCTH

CnocobHocTb

M rOTOBHOCTb UC-
nosib30BaTh pas-
JINYHbBIE UCTOYHUKN
nHdopmauum ana
Nosy4eHNs NOJIHOMN

1 0O bEKTMBHOW Kap-
TUHbI B KAJACTPOBOM
[EesATenbHOCTU U Npu-
HATMS 0O0CHOBAHHbIX
peLeHui

Moporo.eblii ypoBeHb: obnagaet Oa-
30BOl CMOCOBHOCTBLIO  MCMOJIb30BaThb
pasnuyHble UCTOYHWUKM MHPOPMALIN
015 TONyHeHUs1 MOSIHOM N 0O LEKTUBHOM
KapTWHbI, HO MOXET HYXXAaTbCs B AOMNO-
HUTENbHBIX 3HAHUSX 1 ONbITe OJ1A NMpu-
HSTUS 0OOCHOBAHHbIX PELLEHWIA.

Ba30BbIii ypoBeHb: CNocobeH npume-
HSTb 60Nee CNOXHbIE METOAB! N TEXHUKU
D191 NPUHATUS PELLEHWI, @ TakXe Y4UTbI-
BaTb pasnnyHble GakTopbl U OLEHNBATD
1X BIVSIHVE Ha MPUHUMaeMOe pPeLLEeHe.
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OkoHyaHue T1abn. 2

4

BbICOKMIN ypOBEHL: MOXET 3 dEKTNB-
HO OObEAMHATb PAa3/INYHBIE WUCTOYHUKM
MHpOPMaLUMM B LEJIOCTHYIO  KapTUHY,
€c030aBaTb HOBbIE 3HAHWS U MPensioxe-
HMS HA OCHOBE CYLLECTBYIOLLMX A@HHbIX 1
MCMOJIb30BaTh VX AJ151 PELUEHWNS CIOXHBIX
3a4a4 B CBOel 001acTu AeATENbHOCTU.

3HaHue KpeaTtmB-
HbIX N MIHHOBaLM-
OHHbIX NOAXOL0B
ONs pelueHus
CJIOXHbIX 324a4 B
npodeccnoHanb-
HOW OesaTenbHOCTU
1 UX NMPUMEHEHME
B NMPaKTUYECKNX
cuUTyaumsx

YMeHune aHanu-
31poBaTh 3a4a4un

B LIESIOM U BblOe-
NSATb VX KOMMNO-
HEHTbI, NPUMEHSATb
CUCTEMHBbIN NOAXOA,
05 pelueHns 3agad
B 06nacTu kaga-
CTPOBOW AesTeNb-
HOCTU

Cnoco6HocTb
ajanTupoBaTbCs

K HOBbIM CUTYyaLUAM
1 NCMONb30BaTb
CUCTEMHBIV NOAX0L,
L191 PELLIEHNS HOBbIX
3a4a4 B KagacTpoBOM
LesATeNnbHOCTH

[TopOroBbI YpOBEHb: 3HAKOM C KOH-
Lenuuern CUCTEMHOro noaxoga Aans
pelleHns 3adad B KagacTpOBOW nOesi-
TENbHOCTU, HO eLle He MmeeT JocTa-
TOYHOrO OnblTa AN aHanM3a 3agady
B LLEJIOM, BbIOEJIEHUS X KOMMOHEHTOB
N NPUMEHEHUss CMCTEMHOro noaxona
019 VX PeLLeHns.

Ba30BbIi YPOBEHb: YMEET aHann3u-
poBaTh 334241 B LIESIOM U BbIOENSATb MX
KOMMOHEHTbI, MPUMEHSTb CUCTEMHbIN
Noaxo4 Ofsi pelweHus 3agad B obna-
CTN KaJaCTPOBOW OEeATENbHOCTU B CO-
OTBETCTBMM C MNPOdECCHMOHANbHBIMY
cTaHgapTamu n TpeboBaHUAMM.

Bbicokuii ypoBeHb: obnagaet 3Ha-
YATENbHLIMU 3HAHUAMM U OMbLITOM B
MCMNOMb30BaHNN Pa3INYHbIX METOO0B U
TEXHONOMMI, a Takke UMeeT rnybokoe
NOHMMaHMe CUCTEMHOro noaxona Ans
peLleHns CIIOXHbIX 3a4a4 B COOTBET-
CTBUN C NPOGDECCUMOHANBHBIMU CTaH-
noapTamu 1 TpeboBaHUAMU.

UctoyHuk: coctaBneHo .. PygnHcknm, O.10. Ju.

Cognitive component

Table 2

Criteria for

Elements Qualification R Levels of competence element
. professional N
of competence characteristics N formation
compliance
1 2 3 4

Knowledge of prin-
ciples and methods
of searching, pro-
cessing and ana-
lyzing information

Ability to make
informed decisions
based on the analy-
sis and evaluation of
information obtained
from various sources

Ability to formulate
queries for informa-
tion search, assess
information sources
for reliability and
quality, as well as
process and analyze
information using
appropriate methods
and tools in profes-
sional activities

Threshold level: has basic information
retrieval skills and understands key con-
cepts and principles of working with mo-
dern information systems, but does not
have experience in data processing and
analysis.

Basic level: has skills in working with
office applications and specialized pro-
grams for processing and analyzing in-
formation.

High level: able to not only find and
process data, but also clearly explain
his findings and use them to make the
right professional decisions.

Knowledge of meth-
ods and procedures
for critical analysis
of information in the
field of cadastral
activity, including
assessment of its
reliability, relevance
and relevance to the
task

Possession of skills
in processing, ana-
lyzing and evaluating
information, as well
as the ability to use
the obtained data

to make informed
decisions

Ability to apply
methods of statis-
tical analysis and
modeling used in
cadastral activity for
forecasting and risk
determination

Threshold level: has basic knowl-
edge, but cannot yet effectively evalu-
ate information for reliability, pertinence
and relevance to the task at hand.

Basic level: knows the methods and
procedures for critically analyzing in-
formation and can apply them to as-
sess the reliability, pertinence, and
relevance of the task at hand in the
field.
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Table 2, ending

4

High level: has deep knowledge and
is able to apply various methods and
technologies for critical analysis of in-
formation in the field of cadastral activity.

Knowledge of

basic principles

and methods of
decision-making,
including analysis of
alternatives and risk
assessment

Ability to integrate
various sources of
information and an-
alyze them to make
informed decisions
in the field of cadas-
tral activity

Ability and willingness
to use various sourc-
es of information to
obtain a complete
and objective picture
in cadastral activity
and make informed
decisions

Threshold level: has a basic ability to
use various sources of information to
obtain a complete and objective picture,
but may need additional knowledge and
experience to make informed decisions.

Basic level: is able to apply more so-
phisticated methods and techniques
to make decisions, to consider various
factors, and assess their impact on the
decision being made.

High level: can effectively integrate
different sources of information into a
coherent picture, create new knowl-
edge and proposals based on existing
data, and use them to solve complex
problems in his/her field of work.

Knowledge of
creative and inno-
vative approaches
to solving complex
problems in profes-
sional activities and
their application in
practical situations

Ability to analyze
tasks as a whole

and distinguish their
components, apply a
systematic approach
to solve tasks in the
field of cadastral
activity

Ability to adapt to
new situations and
use a systematic ap-
proach to solve new
problems in cadastral
activity

Threshold level: is familiar with the
concept of system approach to solve
problems in cadastral activity, but does
not yet have sufficient experience to an-
alyze problems as a whole, identify their
components and apply a system ap-
proach to solve them.

Basic level: knows how to analyze
problems as a whole and identify their
components, apply the system approach
to solve problems in the field of cadastral
activity in accordance with professional
standards and requirements.

High level: has significant knowledge
and experience in using various
methods and technologies and has
a deep understanding of the system
approach to solve complex problems in
accordance with professional standards
and requirements.

Source: compiled by Igor D. Rudinsky, Oksana Yu. Li.

Tabnuua 3

TexHONorn4eckni KOMMNOHEHT

KBanudwuka- Kputepum npo-
AneMeHTbl ¢ p p p YpoBHU cpOPMUNPOBAHHOCTU
LMOHHbIE deccuoHanbHoOro
KOMMeTeHuumn anemMeHTa KoMmneTeHuum
XapaKTepucTUKu COOTBETCTBUSA
1 2 3 4

3HaHus B ob6nactu
MCNOJIb30BaHMSA
3NEKTPOHHbIX
pecypcoB ans no-
JIy4eHUs N aHanusa
nHdopmaumm

YmMeHune Haxo-
OUTb, OLEHNBaATb

1 UCNONb30BaTb
Hanbonee apdek-
TUBHbIE METOObI U
VHCTPYMEHTbI

nns noucka

1 aHanmaa nHpop-
Mauum B NEKTPOH-
HbIX pecypcax

[OTOBHOCTb OOHOB-
NATb U pacLIMpsTb
CBOW 3HAHUSA O Pas-
JINYHBIX 3NEKTPOHHbIX
pecypcax n MeTogax
MX NCNONb30BaHNS

MoporoBbIf ypoBeHb: nMeeT obLuee
npeacTaBfieHne O PasfiyHbIX 3eKT-
POHHbIX pecypcax 1 Nx HazHa4YeHun.

Ba3oBbI YpOBEHb: yMeeT aHannau-
poBaTtb 3a4a4M U UCMONbL30BaTb Pas-
JINYHbIE 3JIEKTPOHHbIE PECYPChI AJ1A NO-
JIyHeHUst HYXXKHOW MHpOopMaLmn.

BbiCOkuii ypoBeHb: cnocobeH npo-
M3BOAVTbL Ka4ECTBEHHbIM aHann3 nosy-
YEeHHOM MHpOopMaLUM 1 UCMOJb30BaTb
ee ONs NPUHATUS peLleHnin B pasnuny-
HbIX 061aCTAX AEATENBHOCTH.

AUCTAHUMOHHOE, CMEIIAHHOE U INEPEBEPHYTOE OBYYEHUME
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OkoH4aHune Tabn. 3

1

2

3

4

3HaHue cneum-

ann3npoBaHHbIX
MHCTPYMEHTOB "
TexHonorunm onsa

YmeHue paboTaTtb C
3anpocamMmu n pusnb-
Tpamu ans n3sneye-
HUst HeoHXoAMMOM

CnocobHocTb
ncnosb3oBaTb 6a3bl
OaHHbIX ANs peLleHns
3a4a4 B KagacTpoBOM

[MOpOoroBbIi YPOBEHb: 3HAET, Y4TO Ta-
Koe 6a3a JaHHbIX 1 ee Ha3HaYeHue.

Ba3oBbIi  ypoBeHb: ymeeT pabo-
TaTb ¢ 6a3aMu AaHHbIX ANs NONyYeHUs

NpoeKTUPOoBaHMa 1 | HGopMaun 13 nesTenbHOCTH 1 XpaHeHust tHpopMaumn, a Takxke Bbl-

ynpaBneHusi 6asa- | 6a3bl AaHHbIX MOJHSATL MPOCTbIE 3aMpPOChI.

MW JAHHbIX Bbicokuii ypoBeHb: obnapaeTt rmy-
OOKMUMM 3HAHUAMM U OMbITOM PaboTbl
C pasfnyHbiMM TuUnamu 6a3 AaHHbIX,
yMeeT npoekTnpoBaTtb 6a3bl AaHHbIX,
ONTMMN3MPOBATb 3aMPOChl N aHaNN3n-
poBaTb NoJly4eHHble AaHHbIe.

3HaHus B obnactn | YmMeHue obpaba- CnocobHoCcTb [MoporoBLIi YPOBEHb: 3HAET, YTO Ta-

MCMNONb30BaHNS TbIBaTb M @HANM3M- | IPUMEHSATb METOALI | KOE MporpaMmMHoe obecrnedyeHne nns

NnporpamMMHoOro poBaTb 60MbLINE aHanmaa gaHHbIX aHanmM3a AaHHbIX.

obecneyeHns st | 06beMbl AaHHbIX 0719 Nosy4eHnst Ba30BbIi ypOBEHb: ymMeeT paboTtaTtb

aHanmnaa gaHHbIX C MCMNONb30BaHNEM | MHdOpMaLMn C mnporpamMMHbIM obecnedyeHem ans

B Ka[laCTPOBOM CrneuvanMsnpoBaH- | B COOTBETCTBUM aHanM3a [aHHbIX, MPUMEHSITb CTaH-

[eaTenbHOCTU HOro NPOrPaMMHOrO | C NPOdEecCuoHasb- | AapTHbIE UHCTPYMEHTbI At 06paboTkm

obecneyeHus HbIMUM CTaHOapTaMn | U aHann3a AaHHbIX.

1 TpeboBaHnaMHA

Bbicokuii ypoBeHb: obnagaer 3Ha-
YUTEJIbHbIMWN 3HAHUAMU U ONbITOM B
paboTe C pasnMyHbLIMU NPOrPaAMMHbBIMMU
WHCTPYMEHTaMWN Ona aHanm3a OJaHHbIX,
yMeeT BblOupaTb Hambonee noaxons-
e UHCTPYMEHTbI Oona peweHnsa KOH-
KPETHbIX 3a4a4 B 06/1aCTV KaaacTPOBOM
DEeATEeNbHOCTU.

3HaHus B obnactu
MeTO0B BU3yanu-
3auUnn JaHHbIX s
npeacTaBneHns
nHdopmaumm B no-
HATHOM U Harnsa-
HOM BUAE

YMeHune co3paBaTtb
rpaduvkn, guarpam-
Mbl 1 galwbopabl

Ha OCHOBe aHanM3a
OaHHbIX, 0TBEYalo-
wme npodeccumo-
HafbHbIM CTaHOap-
Tam

CnocobHocTb
apanTupoBaTtb-

CS1 K PasnnyHbIM
dopmaram B13y-
ann3aumm AaHHbIX
1 MCMNONb30BaThb MX
0015 pas3nnyHbIX Le-
nein B KaaacTpoBOM
nesaTenbHoCTH

[TOporoBbI YypOBEHbL: 3HAET NOHATUE
BM3yann3aums aHHbIX U ee 3HaYeHne B
Ka[.aCTPOBOW AEATENBHOCTU.

Ba3oBbI ypOBEHbL: YMEET NPUMEHATb
OCHOBHbIE TEXHOJIOTMW BU3yanu3aumm
[aHHbIX 419 NPeACcTaBieHus pesynbTa-
TOB aHanu3a.

Bblicokuii ypoBeHb: 06nafaeT 3Hauu-
TeNbHbIMW 3HAHWSIMU U OMbITOM B UC-
NoJSIb30BaHNUN Pa3/NYHbIX TEXHOJIOrMIA
BU3yanmaaumm pJdaHHblx gns apdek-
TVMBHOIO MNPeACTaB/EHNs Pe3ynbTaToB
aHanun3a B 061acTn KagacTpoBOW Aesi-
TeNbHOCTW, YMeeT co3aaBaTtb npodec-
CUOHAJIbHO BbIMAASLIME U MOHSATHbIE
rpacdukn, guarpammbl 1 gaibopabl.

UctodHuk: coctaBneHo WN.[,. PyayHcknm, O.10. Ju.

Table 3

Technological component

Criteria for

Elements Qualification . Levels of competence element
. professional .
of competence characteristics . formation
compliance
1 2 3 4
Knowledge of using |Ability to find, Willingness to update Threshold level: has a general

electronic resources
to obtain and
analyze information

evaluate and use

the most effective
methods and tools
for searching and
analyzing information
in electronic
resources

and expand their

knowledge of various
electronic resources
and how to use them

understanding of various electronic
resources and their purpose.

Basic level: is able to analyze tasks
and use various electronic resources to
obtain the necessary information.

High level: is able to make qualitative
analysis of the received information and
use it for decision-making in different
areas of activity.
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Table 3, ending

1

2

3

4

Knowledge of
specialized tools
and technologies
for database design
and management

Ability to work with
queries and filters
to extract necessary
information from the
database

Ability to use databas-
es to solve problems
in cadastral activity

Threshold level: knows what a
database is and its purpose.

Basic level: knows how to work
with databases to retrieve and store
information and perform simple queries.

High level: has in-depth knowledge
and experience in working with different
types of databases, knows how to
design databases, optimize queries and
analyze the obtained data.

Knowledge in the
use of software for
data analysis in ca-
dastral activities

Ability to process
and analyze large
amounts of data
using specialized
software

Ability to apply data
analysis techniques to
derive information in
accordance with pro-
fessional standards
and requirements

Threshold level: knows what data
analysis software is.

Basic level: knows how to work with
data analysis software, use standard
tools for data processing and analysis.

High level: has  considerable
knowledge and experience in working
with various software tools for data
analysis, knows how to choose the most
appropriate tools for solving specific
tasks in the field of cadastral activity.

Knowledge of data
visualization tech-
niques to present
information in an
understandable and
visual manner

Ability to create
graphs, charts and
dashboards based
on data analysis that
meet professional
standards

Ability to adapt to
different data visual-
ization formats and
use them for different
purposes in cadastral
activities

Threshold level: knows the concept of
data visualization and its importance in
cadastral activity.

Basic level: knows how to apply basic
technologies of data visualization for
presentation of analysis results.

High level: has considerable knowl-
edge and experience in using various
data visualization technologies for ef-
fective presentation of analysis results in
the field of cadastral activity, can create
professional-looking and understand-
able graphs, charts and dashboards.

Source: compiled by Igor D. Rudinsky, Oksana Yu. Li.

Tabnuua 4

MoTuBaLMOHHbIVI KOMMOHEHT

KBanudwuka- Kputepum npo-
OneMeHTbl YposHU chOopMUPOBAHHOCTU
LIUOHHbIE deccuoHanbHoOro
KOMMeTeHuuun 9/1IeMeHTa KOMMNeTeHuun
XapakTepucTuku COOTBETCTBUSA
1 2 3 4
[oTOBHOCTb K MOU- | YMeHue kputndeckn | CnocobHOCTb [TOpOoroBbIf ypOBEHbL: OCO3HAET BaX-

CKy nHdopmauum,
Heobxoammon ans
LOCTUXEeHUs uenen
N peLleHns KOH-
KPEeTHbIX 3aga4

oueHnBaTb U punb-
TpoBaTb NHMOP-
Maumio, 4Toobbl
nonyyatb Hanbonee
TOYHbIE U JOCTO-
BEpPHbIE AaHHblE ANS
peLleHva 3agay

HaxoauUTb Heobxoamn-
MYI0 MHpOPMALLNIO

M NPUMEHATL ee ans
peLleHns NocTaB/eH-
HbIX 3a4a4

HOCTb HaxOXOEeHUs N UCMOJIb30BaHUSA
MHpOpMaUMM anga peweHnsa 3agad B
ob6nacTn KanacTpPoBOM AEATENbHOCTH.
Ba30BbI ypOBEHb: YMEET HaxoauTb
M UCNONb30BaTb OCHOBHbIE UCTOYHUKU
MHpOpMaUMM anga peweHnsa 3agad B
ob6nacTn KanacTpPoBOM AEATENbHOCTH.
BbIiCOKkMin ypoBeHb: 0b6nagaeT 3Hauum-
TeSIbHbIMY 3HAHUSAMU U OMbITOM B HAXOX-
LEeHUN 1N MTPUMEHEHUN PASNINYHbBIX UCTOY-
HUKOB MHMOPMaLMM ONs peLleHns 3aaa4
B 061aCTV KaAaCcTPOBOWN AEATENIbHOCTH.

Oco3HaHne
BaXXHOCTW
MOCTOSIHHOIO
obyyeHus

1 pasBuTUA 4ns
[OCTUXEHUS BbICO-
KVX pe3ynbraToB

[OTOBHOCTb

1 CTpemMsieHne
NMOCTOSIHHO
0BHOBNATL

CBOM 3HaHWSA

B COOTBETCTBUN
C COBPEMEHHBLIMU

CnocobHocTb
0BOHOBNSATL CBOU
3HaHNSA U HaBbIKM,
cneanTb 3a HOBLIMU
TeHOEeHUMAMN

1 pasBuUTUEM
oTpacnu

[MOpOoroBbI ypOBEHb: CTPEMUTCS MO-
Jly4yaTb HOBble 3HAHUS N HaBbIKW, HO He
BCerza 3HaeT, Kak 3To caenatb.

Ba30oBbI YypOBEHb: YMEET CaMOCTO-
ATeNbHO OOHOBASTL CBOW 3HAHWUS N Ha-
BbIKW, CNIEAUT 3@ HOBbIMU TEHAEHLMSIMN
1 pa3BUTUEM OTPACIIN.

AUCTAHUMOHHOE, CMEIIAHHOE U INEPEBEPHYTOE OBYYEHUME
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OkoH4yaHue Tabn. 4

1 2 3 4
B CBOEl npodeccu- | TpeboBaHNAMMN Bbicokuii ypoBeHb: 06nagaeT 3Haun-
OHaNbHON AeaTenb- | NPOGECCNOHANBHOM TEJbHbIMU 3HAHUSIMU U OMbITOM B 00-
HOCTH [esaTenbHoCcTn HOBJIEHUM CBOWUX 3HAHWIA U HABLIKOB B
obractu KagacTpPoBOW AEATENbHOCTY,
aKTMBHO y4acTByeT B pasHbix dopmax
npodeccMoHanbHOro obyvyeHus 1 ca-
MOCTOSITE/IbHO N3y4aeT HOBbIE TEMbI.
[OTOBHOCTBL K Cnoco6HocTb ag- Cnoco6HocTb [MoporoBeii ypOBEHbL: MMeET npen-
NOCTOsIHHOMY 00y- | pekTuBHO paboTaThk | 06pabaTbiBaTb, cTaBfieHne o0 meTofax 06paboTkn 1 aHa-
YEHUIO N OCBOEHMIO | C BonbLINM 06be- aHanM3npoBaTb U nu3a 60nbLUMX 06bEMOB MHDOPMaLUN.
HOBbIX 3HAHWUI n MOM MHbOPMaLMK B | MHTEPMPETMPOBATb BasoBbin ypoBeHb: ymeeT addek-
HaBbIKOB, CBA3aH- obnactu kagacTpo- | 6onbluve 06beMbI TUBHO OOpabaTtbiBaTh, aHaNM3MpoBaTb
HbIX C 061acTbIO BOW AEATENbHOCTH nHdopmaumn 1N MHTepnpeTnposaTtb 6osblive 00be-
LeaTenbHOCTN Mbl MHOpPMauum B 061acTn KagacTpo-
BOW AEATENbHOCTN.
Bbicokuii ypoBeHb: obnapaeT 3Ha-
YATENbHLIMU 3HAHWSIMU U OMbITOM B
adpdekTBHON 06paboTke, aHanmnae
N nHTepnpeTaumm 6onbwmnx 06bLEMOB
MHbOpMaLmKM, B TOM YUC/E C UCMOSb-
30BaHMEM CMeunann3npoBaHHbIX WH-
CTPYMEHTOB.
LleneyctpemneH- YmMeHue yctaHaenm- | CnocobHOCTb [ToporoBbIN ypOBEHb: MMEET Xena-

HOCTb 1 HACTOMNYU-
BOCTb B peLLeHnmn
CNOXHbIX 3a4a4

BaTb MPUOPUTETHI 1
onpepensite Hanbo-
niee BaXKHble 3aa4u

peLuaTb CNOXHbIe
3apauu, Tpebyowme

NPYMEeHeHns pasnny-
HbIX UHCTPYMEHTOB 1

noaxonos

HWe pellaTb CNOXHblE 3a4a4n, HO He
BCeraa 3HaeT, Kak aTo caenatb.
Ba3oBbIi ypOBEHb: ymMeeT peliatb
CIIOXHbIE 3afa4u, UCMONb3yst Pasnuny-
Hble MHCTPYMEHTbI 1 noaxoasl B obna-
CTV KaaCTPOBOW AeATENIbHOCTM.
Bbicokuii ypoBeHb: 00nagaeT 3Ha4uun-
TESIbHbIMM 3HAHUSIMU N OMbITOM B pe-
LUIEHNX CNOXHbIX 3aa4 B obnactu ka-
[ACTPOBOW OEATENIbHOCTU, UCMOJb3yeT
pas3nnyHble MHCTPYMEHTbI U MOAXOAbI,
CNOCOOEH HaxoOWTb HOBbIE, HETPAAU-
LIMOHHbIE PELLEHMS AN151 CNOXHbIX 3a4ay.

UectodHuk: coctaBneHo WN.[,. PyayHcknm, O.10. Ju.

Motivational component

Table 4

Criteria for

Elements Qualification . Levels of competence element
. professional .
of competence characteristics . formation
compliance
1 2 3 4

Willingness to seek
information needed
to accomplish goals
and solve specific
problems

Ability to critically
evaluate and filter
information to obtain
the most accurate
and reliable data to
solve problems

Ability to find the nec-
essary information
and apply it to solve
the set tasks

Threshold level: realizes the impor-
tance of finding and using information
to solve tasks in the field of cadastral
activity.

Basic level: knows how to find and use
the main sources of information to solve
tasks in the field of cadastral activity.

High level: has considerable knowl-
edge and experience in finding and using
various sources of information to solve
tasks in the field of cadastral activity.

Realization of the
importance of
continuous learning
and development to
achieve high results
in professional
activities

Willingness and as-
piration to constantly
update knowledge

in accordance with
the requirements of
modern professional
activity

Ability to update
knowledge and skills,
keep abreast of new
trends and industry
developments

Threshold level: strives to acquire
new knowledge and skills, but does not
always know how to do it.

Basic level: knows how to update
knowledge and skills independently,
follows new trends and industry devel-
opment.
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Table 4, ending

4

High level: has considerable knowl-
edge and experience in updating knowl-
edge and skills in the field of cadastral
activity, actively participates in different
forms of professional training and inde-
pendently studies new topics.

Willingness to
continuously learn
and master new
knowledge and
skills related to the
field of work

Ability to work ef-
fectively with a large
amount of informa-
tion in the field of
cadastral activity

Ability to process,
analyze and interpret
large amounts of
information

Threshold level: has an idea of meth-
ods of processing and analyzing large
volumes of information.

Basic level: is able to effectively pro-
cess, analyze and interpret large vol-
umes of information in the field of ca-
dastral activity.

High level: has significant knowledge
and experience in effective processing,
analysis and interpretation of large vol-
umes of information, including the use
of specialized tools.

Purposefulness
and perseverance
in solving complex
problems

Ability to prioritize
and identify the most
important tasks

Ability to solve
complex problems
requiring the use of
different tools and
approaches

Threshold level: has a desire to solve
complex problems, but does not always
know how to do it.

Basic level: knows how to solve com-
plex problems using various tools and
approaches in the field of cadastral ac-
tivity.

High level: has considerable knowl-
edge and experience in solving complex
tasks in the field of cadastral activity,
uses various tools and approaches, is
able to find new, unconventional solu-
tions to complex problems.

Source: compiled by Igor D. Rudinsky, Oksana Yu. Li.

JINYHOCTHbIV KOMIMOHEHT

Tabnvua 5

QnemeHTbI Ksanuduia- Kpurepum npo- YpoBHU chOPMUPOBAHHOCTH
KOMMeTeHuuun UMOHHLIO $eccmonansHoro 3N1eMeHTa KOMMNeTeHuun
XapaKTepuUCTUKN COOTBETCTBUSA
1 2 3 4
Jlornyeckoe YmMeHue aHanmanpo- | CnocobHOCTb K [MoOporoBLIi YypOBEHb: YMEET Haxo-
MblLLIEHNE BaTb MHOOPMALMIO N | TOCTPOEHMIO ap- OUTb NPOCTbIE IOTNYECKNE CBS3U B UH-
BbIOENSATb KJTIOYEBLIE | F'YMEHTUPOBAHHbIX dopmaumnn.
dakTbl pPacCy>XaeHnin n Ba30BbI YPOBEHb: CNOCOOEH CTPO-
NMPUHATUIO 0OOCHO- WTb apryMEHTMPOBAHHbIE PACCYXAEHUS
BaHHbIX PELLUEHNI HA | HA OCHOBE JIOMMYECKNX 3aKJTIIOYEHWIA.
OCHOBE JIOrMYeCKMNX BbICOKUI ypOBEHb: YMEET MPOrHO-
3aKJI04eHN 31MpoBaTb BO3MOXHbIE MOCAEACTBMUSA
PELLUEHUIA C YYETOM MHOXecTBa dak-
TOPOB.
Kputnyeckoe YmMeHue npyHumatb | CnocoBHOCTb K MoporoBbI YypOBEHL: YMEET MPOBO-
MblLLIEHNE 0060CHOBaHHbIE 0BHapyXeHuUIo n OUTb NPOCTON aHanmM3 uHdopmaumn u

peLlueHns Ha OCHOBE
KPUTUYECKOro aHa-
nm3a nHpopmaumm
1 apryMeHTUpOBaH-
HbIX PaCCy>XAeHNn

peLueHuto npobnem,
aHannay NpuYvH 1
nocnencTeumn

[enaTb BblBOAblI HA OCHOBE UMEIOLLNXCS
OaHHbIX.

Ba30BbI ypOBEHbL: MOXET UCMOJIb30-
BaTb KPUTMYECKME METOAbl N UHCTPY-
MEHTbl OJ15 pelleHns 3adad B kaja-
CTPOBOM AEATENBHOCTU.

Bbicokunii ypoBeHb: cnocobeH CTpo-
UTb  CJ/IOXHbIE  APryMEeHTUPOBaHHbIE
paccyxaeHus Ha OCHOBE KPUTUYECKOrO
aHanusa nHpopmMaLmu.

AUCTAHUMOHHOE, CMEIIAHHOE U INEPEBEPHYTOE OBYYEHUME
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OkoH4aHue 1absn. 5

1

2

3

4

KOMMyHI/IKaTI/IBHbIe
HaBbIKN

CnocobHoCTb a-
GEKTMBHO 06LAaTLCA
C KOoJineramu, Knm-
eHTaMu 1 gpyrumm
y4acTHMKaMM Npo-
Lecca kagacTpoBoOi
neaTenbHoOCTU

YMeHune agantmpo-
BaTbCS K pasnuny-
HbIM CUTYaLSIM
KOMMYHMKaLUUKU 1 K
ayautTopum

[TOporoBbI ypOBEHbL: YMEET paspe-
watb NpocTble KOHMANKTBI U noaaep-
XUBaTb KOHCTPYKTUBHbIN ANanor.

Ba30BbI ypOBEHb: yMeeT UCMN0b30-
BaTb COBPEMEHHbIE KOMMYHUKALMOH-
Hble TEXHONOrMU N UHCTPYMEHTbI ANs
3hDEKTUBHOM KOMMYHUKALN.

BbICOKMI ypOBEHb: AEMOHCTPUPYET
BbICOKMIA YpOBEHb MNPOdeCcCrnoHanms-
Ma B WCMNONb30BaHUN COBPEMEHHbIX
KOMMYHUKALMOHHbIX TEXHONOMNIA N NH-
CTPYMEHTOB A1 9DPEKTUBHON KOMMY-
HUKaLMN.

UctoyHuk: coctaneHo WN.[,. PyauHcknm, O.10. Jlu.

Personal component

Table 5

Elements
of competence

Qualification
characteristics

Criteria for
professional
compliance

Levels of competence element
formation

Logical thinking

Ability to analyze
information and
highlight key facts

Ability to construct
reasoned arguments
and make informed
decisions based on
logical conclusions

Threshold level: is able to find simple
logical connections in information.

Basic level: is able to build reasoned
arguments based on logical conclu-
sions.

High level: is able to predict the pos-
sible consequences of decisions taking
into account multiple factors.

Critical thinking

Ability to make
informed decisions
based on critical
analysis of informa-
tion and substantiat-
ed reasoning

Ability to detect and
solve problems,
analyze causes and
consequences

Threshold level: can perform simple
analysis of information and draw con-
clusions based on available data.

Basic level: can use critical methods
and tools to solve problems in cadastral
activity.

High level: is able to build complex
reasoned arguments based on critical
analysis of information.

Communication
skills

Ability to commu-
nicate effectively
with colleagues,
clients and other
participants of the
cadastral activity
process

Ability to adapt to
different communi-
cation situations and
audiences

Threshold level: is able to resolve sim-
ple conflicts and maintain a constructive
dialogue.

Basic level: knows how to use modern
communication technologies and tools
for effective communication.

High level: demonstrates a high lev-
el of professionalism in using modern
communication technologies and tools
for effective communication.

Source: compiled by Igor D. Rudinsky, Oksana Yu. Li.

Tabnmua 6
MpodeccrnoHanbHblii KOMMOHEHT
KBanudwuka- Kputepum
AneMeHTbl ¢ p p YpoeHu chopMmnpoBaHHOCTU
LMOHHbIE npodeccuoHanb-
KOMMeTeHuuun 3/1IeMeHTa KOMMNeTeHuun
XapaKTepucTUKU | HOro COOTBETCTBUS
1 2 3 4
3HaHue OCHOBHbIX | CnocoBHOCTb JlemoHcTpauus [MoporoBbI ypoBEHbL: MOHMMAET OC-

MOHATUN N TEePMU-
HOB B 06n1acTn

NPUMEHATb Noy-
YeHHble 3HaHuSs

yYMeHUa onpenendaTb
M NCcnonb3oBaTb

HOBHbIE TEPMUHbI N NOHATUA, NCNOJb-
3yemMble B Ka,D,aCTpOBOIZ AeATesIbHOCTH.
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Table 6, ending

1

2

3

4

KafacTpoBOW oes-

1 NOHMMaHue HOop-

OCHOBHBbI€ MNOHS-

Ba30BbIn ypoOBEHb: YMEET WCMOSb-

TENbHOCTN MaTVBHO-MPABOBbLIX | TUSI U TEPMUHbI B 30BaTb COOTBETCTBYIOLLME TEPMUHbLI U
LOOKYMEHTOB, Me- npodeccnoHanbHOM | MOHATUS B NPOdECCMOHaNbLHON aes-
TOOOB M NPOLEayp, |AeSATENbHOCTU TENBHOCTW.
a TakxXe KJI4YeBbIX Bbicokuii ypoBeHb: 06nagaeT Wnpo-
pes3ynLTaTtoB npu KM 3HaHMEM OCHOBHbIX TEPMMVHOB U
peLLeHnn npakTnye- NoHATMIA B 061aCTN KagacTpoBoOl ae-
CKMX 3agad ATENbHOCTU U cnocobeH 3aPPeKkTUBHO
1MCNOMIb30BaTb UX B MPOdeCccuoHanb-
HOW eaTeNnbHOCT.
3HaHne Hopma- MoHnmaHne Cnoco6HocTb [TOporoBbIi YPOBEHbL: MOHUMAET CU-
TUBHO-NPaBOBbIX CUCTEMbI HOpMa- NPUMEHSATb CO- CTEMY HOPMATMBHO-NPAaBOBbLIX [AOKY-
[OKYMEHTOB B 06- | TMBHO-MPaBOBbIX OTBETCTBYIOLLNE MEHTOB, PErynnpylowmx KagacTpoByto

nacTu KagacTpoBOM
[esaTenbHoCTH

[OKYMEHTOB, pery-
NMpyloLWwyX Kaaa-
CTPOBYIO AesiTeSb-
HOCTb

HOpMaTMBHO-MNpa-
BOBbI€ JOKYMEHTbI B
npodeccmoHanbHoOm
LesATeNbHOCTU

[esATeNbHOCTb.

Ba30BbI ypOBEHb: YMEET NPUMEHSITb
COOTBETCTBYIOLME HOPMATUBHO-MNpa-
BOBbl€ JOKYMEHTbI B NMPOpECCUOHaNb-
HOW [EeATEeNbHOCTN.

Bbicoknii  ypoBeHb: 0b6nagaet my-
OOKUM 3HAHMEM CUCTEMbI HOPMATUB-
HO-MPaBOBbIX OOKYMEHTOB, peryauv-
pyloWMX KagacTPOBYKD OESATESIbHOCTb,
1 cnocobeH abdEKTUBHO MPUMEHSATb NX
B NPOdECCUNOHANBHON AEATENBHOCTU.

3HaHue NpuHUMNoB
1 METOA0B NPOBE-
OEeHVS KaJacTpo-
BbIX paboT, BKJlOYas
c6op 1 06paboTky
nHdopmaumm o
HeABMKMMOCTU.

3HaHne METOLO0B U
npoueayp npose-
OEeHVs1 KaJaCTPOBbIX
paboT B COOTBET-
CTBUW C HOpMa-
TVBHO-MPaBOBbIMU
DOKYyMeHTaMu

Cnoco6HocTb
npoBsoANnTb Kaaa-
CTpOBble paboThl

B COOTBETCTBUN C
npodeccroHanbHbl-
MU cTaHgapTamm u
TpeboBaHNAMN

[MoporoBbIi  ypOBEHb: 3HAaKOM C
npuHUMNaMn M MeTogamm KagacTpo-
BOW 0EeATENBHOCTN.

Ba3oBbIli ypOBEHb: BnaaeeT 3HaHWSA-
MU 1 MOHMMaHMEM OCHOBHbIX MEeTO40B
npoBeAeHNs KagacTpoBbIX paboT, crno-
cobeH MPUMEHATb UX 0N aHanm3a n pe-
LLUEeHWUS MPOCTbLIX NPaKTN4eCcKmnx 3aga4.

Bbicokuii ypoBEHb: CMOCOGEH 1 NMPO-
SIBNISIET FOTOBHOCTbL pellatb npodeccu-
OHasbHble 3a4a4u 000N CNOXHOCTU

YMeHue oueHnBaTtb
Ka4yecTBO 1 JOCTO-
BEPHOCTb UHGOP-
MaLmn 1 NPOBOAUTb
aHanm3a pesynbra-
TOB KaZaCTPOBbIX
paboT

3HaHne MeToaoB n
npoueayp paboTbl C
reonH@popMaLNOH-
HbIMW CUCTEMaMU B
obrnactu kagacTpo-
BOW 0eATENbHOCTUN

CnocobHocTb ad-
¢dekTMBHO paboTaTb
C reovHdopmaum-
OHHbIMK cucTeMa-
MU A5l peLleHmns
npodeccmoHanbHbIX
3apad

[TOpOoroBbIf ypOBEHL: MOHUMAET Me-
TOoObl M npoueaypbl paboTbl C FEOUH-
dopMaLnoHHbIMKU cucTemMamun B obna-
CTV KalaCTPOBOWN AEATENIbHOCTM.

BasoBbii ypoBeHb: ymeeT addek-
TMBHO paboTtatb C reouHdopmaum-
OHHbIMW CUCTEMaMWU [OJis  peLleHus
npodeccroHanbHbiX 3a4a4 B obnactu
KaJacTPOBOWN AEATENbHOCTH.

Bbicokuii ypoBeHb: 00nagaeT Bbl-
COKMM YPOBHEM HABbIKOB pPaboThl
C reoMH@OPMaLMOHHBIMK CUCTEMAMMU
1N crnocobeH 3bdEKTUBHO MPUMEHATb
X OS5 PELUEHUsI CNOXHbIX npodeccu-
OHasbHbIX 3a7a4 B 061acTu kaaacTpo-
BOW AEATENbHOCTN.

UctoyHmk: coctaBneHo WN.M,. PyouHckum, O.10. Jn.

Professional component

Table 6

Criteria for

Elements Qualification R Levels of competence
. professional N
of competence characteristics N element formation
compliance
1 2 3 4
Knowledge of Ability to apply Demonstrate Threshold level: understands basic

basic concepts and
terms in the field of
cadastral activity

acquired knowledge
and understanding
of legal documents,

the ability to define
and use basic
concepts and terms

terms and concepts used in cadastral
activities.
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Table 6, ending

2

3

4

methods,
procedures, and key
results when solving
practical tasks

in professional
activities

Basic level: is able to use appropriate
terms and concepts in professional
activities.

High level: possesses extensive
knowledge of key terms and concepts
in cadastral activities and can effectively
apply them in professional practice.

Knowledge of
regulatory legal
documents in the
field of cadastral
activity

Understanding of the
system of legal doc-
uments regulating
cadastral activity

Ability to apply rele-
vant regulatory and
legal documents in
professional activities

Threshold level: understands the
system of legal documents regulating
cadastral activities.

Basic level: is able to apply relevant
legal documents in professional
activities.

High level: has deep knowledge of the
system of legal documents regulating
cadastral activities and can effectively
apply them in professional practice.

Knowledge of prin-
ciples and methods
of cadastral works,
including collection
and processing of
real estate infor-
mation

Knowledge of meth-
ods and procedures
of cadastral works
in accordance with
regulatory and legal
documents

Ability to carry out
cadastral works in
accordance with pro-
fessional standards
and requirements

Threshold level: is familiar with the
principles and methods of cadastral
activities.

Basic level: has knowledge and
understanding of the main methods of
conducting cadastral works; capable of
applying them for analysis and solving
simple practical tasks.

High level: demonstrates ability and
readiness to solve professional tasks of
any complexity.

Ability to assess the
quality and reliability
of information and
analyze the results
of cadastral works

Knowledge of meth-
ods and procedures
of work with geo-
graphic information
systems in the field
of cadastral activity

Ability to work effec-
tively with geographic
information systems
to solve professional
problems

Threshold level: understands meth-
ods and procedures of working with
geographic information systems in the
field of cadastral activity.

Basic level: is able to work effectively
with geographic information systems to
solve professional tasks in the field of
cadastral activity.

High level: has a high level of skills
in working with geographic information
systems and is able to effectively ap-
ply them to solve complex professional
tasks in the field of cadastral activity.

Source: compiled by Igor D. Rudinsky, Oksana Yu. Li.

B uenom, rubpuaHast yaeOHasi mporpamma no aucuurinHe «MHpopmaTu-
Ka» MpelocTaBuiIa CTyJeHTaM YHUKaJIbHbIMA OMNBIT IIAHUPOBAHUS COOCTBEH-
HOT'O BpPEMEHH, COYeTaHUEe KOJJIEKTUBHOIO B3aMMOJEHCTBUSI, CUHXPOHHOTO
00y4eHUs U CaMOCTOSTEBbHOM paboThl. CTyNE€HTBI HE TOJBKO YIUIYOJISIIOT CBOU
3HaHUS B UH(OpMaATHUKE, HO U (POPMHUPYIOT MPAKTUYECKME HABBIKY Y€PE3 MPO-
€KTHBIE 3aJaHUsI, YTO JIEJIAET TaHHYIO IPOrpaMMy LIEHHOM COCTAaBJISIIOIIEH CO-
BpeMEHHOTro 00pa3oBaTeIbHOIO Mpoliecca.

3akimouenne. CTyIeHTbI YCIELIHO MTPUMEHSIU TTOJyYeHHbIE 3HAaHUS B UH-
(bopmartuke, Mcnoab3ysl MHPOPMALIMOHHBIE TEXHOJIOTUH IS PELICHMS TpaK-
TUYECKMX 3aJlay, CBSI3aHHBIX C 3eMJICYCTPOMCTBOM U KajgactpaMmu. [Tpumepsl
TaKMX MPaKTUYECKUX 3a7a4 BKIIOYAIOT aHAJIM3 KaJaCTPOBBIX JAHHBIX U TEOUH-
(bopMaLIMOHHOE MONIEIMPOBAHUE.
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AJITOPUTMUYECKOE MBIIIEHUE pa3BUBAJIOCh MPU padOTe C ACJTOBBIMU CH-
MYJISILIUSIMU, KOTOpPBIE MPEICTABISIOT cO00 MHTepaKTUBHbIE 00pa30oBaTe/ib-
HbI€ TPOTPAMMBbl, UMUTHUPYIOLIIME peaibHble OU3HEC-CLIEHAPUH.

KoMmMyHMKaTHBHBIE HABBIKM (POPMUPOBAIMCH Y€PE3 COBMECTHYIO pabOTy
HaJ MPaKTUYECKMMMU 3aJaHUSIMU U 00CYXJIeH1Ee TEOPMU B OHJIaiiH-(opMare.

B xoHeuHOM uTOre, CTYIEHThl MPOJIEMOHCTPUPOBAIM HABBIKM caMOoOpa-
30BaHUS U CaMOpPa3BUTHS, U3ydasi MaTepurasibl M YCIIEITHO BBIMOJIHSIS 3a1aHMSI
B OHJIaltH-(opMarTe.

M TOroBeIM mpoayKToM 00y4eHHUsI CTaIo MOPT(OJIMO paboT, BKIOYAIOIIEe
pa3HOOOpa3Hble JOKYMEHTBI M MPOEKThl, KOTOPhIE JEMOHCTPUPYIOT YPOBEHb
YCBOCHUS 3HAHUI M HABBIKOB. DTU MaTepuajibl MOTYT ObITh MCIOJb30BaHbI
CTyJE€HTaMM IIpY MOUCKE padOThI B IIpodeccuoHaIbHOM cdepe.
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Moaenb undpposoi TpaHchopmaumm npouecca ooy4yeHns
B BbICLUEM! LLUKONEe
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Annoramus. [locmanoska npobaemot. B cratbe ucclieay0TCS BOITPOCHI HU(PPOBU3ALINT
npoiiecca 00y4eHUs] MaTeMaTUIECKUM ITUCLUMILIMHAM B BBICIICH IIKOJE. AKTYaTbHOCTh
JAHHOW TeMbl 00YCJIOBJIEeHA HEOOXOIMMOCTBIO B CEPbhEe3HBIX MPeo0pa3oBaHMSIX COlepKa-
HUS MHOTUX YYEOHBIX IUCIMTUIMH B paMKax pa3paboTaHHON cTpaTeruu i poBoOii TpaHC-
(bopmaLiMy oTpaciu HayKu M BBICIIEro oOpa3oBaHus. Llenblo mMccienoBaHus SIBIISICTCS
pazBuTUe UG PoBOIi TpaHC(hopMalIMKY TTpoliecca 00yUyeHNsI B BbICILIEM 00pa30BaHUM, pa3-
paboTKa CTPYKTYPHO-(DYHKIIMOHAJIBHOW MOJEIU 3TOW TpaHchopMallu U OlLEHKa Iep-
CIIEKTUB €€ MCMOJb30BaHUS B BbICLIEH IIKoJe. Memodoaoeus. VIcoab30BAIUCH TaKUE
METOJIbl, KaK MHTerpauusi KoprnopaTuBHON MH(OpMaluMoHHON cpenbl, [T-uHCTpyMeH-
Tapusi, BUPTyaJIbHOM OOy4alolieil cpeabl ¢ coaepXaHueM y4eOHbIX TUCLMILIMH; Tpadu-
YECKUI METOJ; IKCIIEPUMEHT; OINPOC CTYNEHTOB. Pe3ysbmamul. BbIsIBIEHbBI OCHOBHbBIE
0COOEHHOCTU LIM(POBU3ALIUU OOYUEHUSI DJIEMEHTAM TEOPUU BEPOSITHOCTEM HA 9KOHOMMU -
yeckoM (hakyJIbTETE C MPUMEHEHUEM KOpPHoOpaTUBHOW WHGOPMAIIMOHHOW CUCTEMBbI
YHUBEPCUTETA, a TAaKXKe pa3pabOTaHbl JIEKIIMOHHBIE U CEMUHAPCKUE 3aHATUS B paMKax
NnpeaaoXeHHoU Moaenun odyueHus. [TpoBeneH TeopeTUUeCKrii aHaIu3 MaTeMaTUIECKOM,
Hay4yHOI, METOAMYECKOM JIUTEpaTyphl IO LHU(POBOI TpaHChOpMaLMHY IIpoliecca odyde-
Hus B Poccu, BBISIBICHBI OCHOBHBIE TEHACHLIUM LIMMPOBOI TpaHC(hHOPMALIUU BbICILIETO
00pa3oBaHUs Pa3IUUHBIX CTpaH. 3akarouerue. OTpeaeaeHbl BO3MOXHOCTU UCITOIb30Ba-
HUs MoJiesiu LM poBOI TpaHchOopMallMy Ipoliecca 00yYeHUs pa3IuyHbIM JUCHUITIMHAM
Kak JUTS BBICIIUX LIKOJI, TaK W U1 CPEIHUX 00111e00pa30BaTENbHbBIX YYEOHBIX 3aBEICHUN,
IUIAHUPYIOIINX B OTMKAKIIIel MepCcIeKTUBE TIepeiiT K MU poBU3aIIUM IIpoiiecca odyde-
Hus. HayuyHasi HOBM3HA CTaTbU COCTOUT B TOM, YTO TEOPETUYECK OOOCHOBAaHA U MTPAKTH -
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A model of digital transformation of the learning process
in higher education

Olga V. Ivanova

Financial University under the Government of the Russian Federation, Moscow,
Russian Federation
HMoviva75@mail.ru

Abstract. Problem statement. The article explores the issues of digitalisation of the
process of teaching mathematical disciplines in higher education. The need for serious
transformations in the content of teaching of many academic disciplines within the
framework of the developed strategy of digital transformation of science and higher education
forms the relevance of this topic. The aim of the article is to develop the digital transformation
of the learning process in higher education, to develop a structural and functional model of
digital transformation of the learning process and the prospects for its use in higher education.
Methodology. The following methods were used: integration of corporate information
environment, IT-tools, and virtual learning environment with the content of academic
disciplines; graphical method; experiment; and student survey. Results. The main features of
digitalisation of teaching elements of probability theory at the Faculty of Economics using
the corporate information system of the university are revealed. Examples of both lecture
and seminar classes following the compiled learning model are presented. Theoretical
analysis of mathematical, scientific, methodological literature on digital transformation of
the learning process in Russia and some foreign countries was conducted. Conclusion. The
practical significance of the study lies in the possibility of using the model of digital
transformation of the learning process in various disciplines for both higher schools and
secondary general education institutions planning to move to digitalisation of the learning
process in the near future. The scientific novelty of the article is in the fact that the feasibility
of digital transformation of the teaching process of probability theory in higher education in
Russia has been theoretically substantiated and practically confirmed.

Keywords: digital transformation, probability theory, structural and functional model,
visualisation, distance learning system, virtual learning environment, mobile technologies,
corporate information environment, IT tools, table processor

MEHEXMEHT OBPA3OBATEJbHbBIX OPTAHU3ALIMN B UHOPOPMALIMOHHYIO BIIOXY 395


https://orcid.org/0000-0002-8978-5611

Ivanova O.V. RUDN Journal of Informatization in Education. 2024;21(3):394—412

Conflicts of interest. The author declares that there is no conflict of interest.
Article history: received 20 March 2024; revised 21 May 2024; accepted 3 June 2024.

For citation: Ivanova OV. A model of digital transformation of the learning process in
higher education. RUDN Journal of Informatization in Education. 2024;21(3):394—412.
(In Russ.) http://doi.org/10.22363/2312-8631-2024-21-3-394-412

ITocranoBka nmpoosemMbl. CerogHss — B BEK MCKYCCTBEHHOTO MHTEJJICKTA,
POOOTOTEXHUKU, KBAHTOBBIX BBIUMCICHUI, UHTePHET-Belllell, BUPTyaJIbHON U
JOIOJHEHHOM pealbHOCTU, TeHHOI MHXXEHEPUM — HaUMHAET TpaHC(OPMUPO-
BaTbCsl M oOpa3oBaHue. «[Ipu 3TOM OOJIBIIMHCTBO U3MEHEHMI B 3HAYUTEIIb-
HOJ CTEIeHW OCHOBAHbI HAa TEXHOJIOTHSIX 00pab0TKM MH(popMaum»'.

B pamkax pa3paboTaHHoOIi cTpateruu uugpoBoii TpaHChOpMaLUM OTpaCIn
HayKH1 U BbICILIEro oopa3oBaHus’, 1o ykasy [1pesunenra Poccuiickoii denepa-
iu oT 21 ntost 2020 1. Ne 474 «O HaLMoHABbHBIX LEJIIX pa3BuTtus Poccuiickoii
®denepanmm Ha nepuon 10 2030 roma», MHOTHE YHUBEPCUTETHI CTPAHbI, MCXOS
W3 aHaJIn3a cTaTeil 1 MoHorpaduii, IPUHSIJIN CYIIECTBEHHBIC MEPHI B 3TOM Ha-
npaBJIieHUU: TU(POBU3ALIMS YIIpaBIeHUs KaApOBbIM MOoTeHIMaaoM [1; 2]; und-
poBHU3alMsl Mpoliecca YyIpaBJIeHUsT KAaueCTBOM IIPOMEXKYTOUHON aTTecTaluu
oOyuarommxcs [3; 4]; pacripoctpaHeHUe MH(POPMALIMOHHBIX TEXHOJIOTUM (LU(-
POBBIX 00pa30BaTeJIbHBIX PECYpPCOB M CEPBUCOB) B Ipoliecc o0ydyeHud [5; 6];
KOPPEKTUPOBAaHWE METONOB OOy4YeHHUsI, ColepKaHUsI 0Opa3oBaHMSsI, OLIEHUBA-
HUE TOCTHXEHUI oOyJyaromuxcs B unugposoii cpeae [7—10].

AHaM3 TIepPCIeKTUB CUCTEMBI BBICILIETO 00pa30BaHMsS pPa3IUYHBIX CTpaH
[9] mokazaj, 4To OMHUMHU M3 OCHOBHBIX TeHAECHIMI 1IM(PPOBOI TpaHCchopMa-
LIMM BBICIIEro 00pa30BaHMsI SIBJISIIOTCSI Cepbe3HbIe TTpeoOpa30BaHUsI B COAEP-
>)KaHUM oOydeHus. «[J1aBHOE, YTO MPOUCXOAUT B Mpoliecce HUPPOBOIl TpaHC-
(opmamun oOpazoBaHUs, — 3TO HE CO3JaHHWE KOMIIbIOTEPHBIX KJIaCcCOB U
noakaoueHue Kk MHTepHeTy, a hopMupoBaHUEe U paclpoCTpaHEeHe MOJeei
paboThl 0Opa3oBaTebHBIX OpraHu3anuii» [8, c. 30].

Ilenplo uccienoBaHus sBISETCSI pa3BUTHE LM@POBOI TpaHchOpMaUn
npoliecca oOydeHus B BbICILIEM 00pa3oBaHUU, pa3paboTKa CTPYKTYPHO-(YHK-
LIMOHAJILHOM MOJEJIU 3TOM TpaHC(OpMaLIMU U OLICHKA MEePCIIEKTUB €€ UCITO0JIb-
30BaHMUSI B BBICIICH IIIKOJIE.

Metonoaorus. /11 pa3Butust HUPOBO TpaHC(hopMaLMK Mpolecca 00y-
YeHUs KOHKPETHOM TUCLIMIUIMHE MCIIOJb30BAIMCh TaKWE€ METOMIbI, KaK MHTE-
rpauuyst KoprnopaTuBHOW wuWH(opMauuoHHoOW cpennl, IT-uHCcTpyMeHTapus,
BUPTYaJbHOM OOydYarlleil cpelbl ¢ CoOAepKaHUEM YUSOHBIX TUCLUIUIAH, YTO

"' Conosves B.HM. AHann3 TaHHBIX B 9KOHOMUKE: TEOPHSI BEPOSITHOCTEM, TIPUKJIIAIHAsK CTa-
THCTUKA, 00paboTKa 1 BU3yann3alns fTaHHbIX B Microsoft Excel: yaeonuk. M.: KrnoPyc, 2019.
C.o.

2 Crparerust tudpoBoil TpaHChOPMALlMA OTPACTU HAyKW BBICIIETrO 0Opa3oBaHMs. M.:
MunucrepctBo obpasoBanuss P®, 2021. 263 c¢. URL: https://minobrnauki.gov.ru/upload/
iblock/e16/dv6edzmrOog5dm57dtmOwyllréuwtujw.pdf (garta o6patuenus: 10.01.2024).
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OTpa3ujoCh B UBMEHEHUU €€ MpPEIoJaBaHusl: YBEJIUUUIOCh KOJIMYECTBO KOH-
KPETHBIX MPaKTUYECKUX MPOGUIbHO-OPUMEHTUPOBAHHBIX 33Ja4 C OCHOBaMU
COOTBETCTBYIOIIEH MpernogaBaeMoil IUCHMILIMHBI U PaCIIMPUIIOCh TPUMEHE-
HUe BU3yanu3auuu yueoHou napopmaunu [11]. [Tox Busyanuzaiueii yaeOHOMU
MHGOpPMAaLIMY Mbl TIOHMMAaeM KaK CBEpThIBAHUE MBICIUTEIbHbIX COEPKaHUM B
KPYIMTHO-MOJYJIbHYIO OIOpPY, TaK U KOMIBIOTEPHOE MpeACcTaBieHUe WH(pOpMa-
LIMU, yrOpolaoliee ee Bocrpusitue. [1pu pa3padoTke moneau LHu@poBru3alun
npoliecca 00y4eHUs UCTIOIb30BaICs TpapuecKUii METO, ¢ yUeTOM TpeOOBaHMIA
K IIOCTPOEHUIO MOJIeJIel (MHT€PEeHTHOCTh, TPOCTOTA MOAEJIM U €€ aIeKBATHOCTD).
C wenblo anpodaluu CTPYKTYpHO-(PYHKIIMOHATBLHOM MO OOydeHusl dJie-
MEHTaM TeOPUU BEpOSITHOCTEN B LIM(PPOBOI cpe/ie ObLT IMTPOBEACH IKCIIEPUMEHT,
B KOTOPOM y4YacCTBOBAJIM CTYIE€HThI, 00yJarolmecs no pa3padboTaHHOU MOJEIIN.
ITo okoHYaHUYM PKCIEPUMEHTA OCYILECTBJIEH OMPOC CTYACHTOB.

Pe3yabraTtel u 00cyKaeHHe. AHAJIN3 MaTeMaTUYECKOM, HAyYHOI, METOIM-
YecKoil JuTepatypbl Mo LUPPOBOI TpaHchOpMaLMK Mpoliecca OOyYeHUsT B
Poccumu u 3a pybexkoM, MpennpuHSTBINA B paMKax JaHHOTO UCCJeI0BaHMsI, Bbl-
SIBUJ OCHOBHbIE€ TeHACHUMHU LU(PPOBOI TpaHC(HOpMaLIMK BhICILIEro o0pa3oBa-
HUS: CO3laHME KOPIOPAaTUBHON MH(MOPMALIMOHHOMW Cpelbl, BHEAPEHUE WH-
(bopMaLIMOHHBIX TEXHOJIOT M BOOpa3oBaTe/ibHbIE MpOrpaMMbl, GOPMUPOBAHUE
MOJIeI 00yYeHHs ¢ y4eToM HU(MPOBU3ALIMU, U3BMEHEHUE CoAepXKaHUs o0yde-
HUSI KOHKPETHBIM AUCIHUTIMHAM C y4eTOM LIM(pPOBU3ALIMU.

B pesynbrare npoBeaeHHOro aHaau3a, HA OCHOBAHUM OIbITa IpernoaaBa-
HUSI 2JIEMEHTOB TEOPUU BEpPOSITHOCTEH HaMu ObLIa IOCTPOEHA CTPYKTYp-
HO-(YHKIIMOHA/IbHAs MOJeIb LU(MPOBOI TpaHchopMalLMU TIpoliecca odyde-
HUS BJIEMEHTaM TEOPMM BEPOSITHOCTEM, YCIIEIIHO alipoOMPOBaHHAsI C CEHTSIOPS
o nexadpp 2023 . B duHaHcoBoM yHuBepcuteTe npu IlpaBurennctse PO.
JI1s HarJIsIIHOTO TIPEACTaBICHUSI COCTaBa U CTPYKTYPhl MOJEIUPYEMOTro Ipo-
lecca oOy4yeHHUsI dJIeMEHTaM TEeOpPUM BEpPOSITHOCTEI B LIMMPOBOI cpele MbI
BOCITIOJIb30BAJIMCH rpapuueckum meroaoM. [locTpoeHHas1 Moje/lb MUHT€PEHT-
Ha: corjlacoBaHa C ye CyIllecTBYIollel HM(poBoii cpenoil By3a, U cama cpena
MOXET MpPUCIIOCcabIUBaThCS K MOJIEJIM (ITOSIBJIEHWE HOBBIX METOJUK KOprHopa-
TUBHOI cpeabl U IT-uHCTpyMeHTapusi MPUBOAMUT K MOBbILIEHUIO 3(P(PEKTHUB-
HOCTHU TIpoliecca oOydyeHus1); mpocTa: 0003prmMa, T0CTYITHA, TOHITHA, OTpaXKa-
€T TOJIbKO CaMble YacTO MCIIOJb3yeMble COCTaBJISIIONIME; aJcKBaTHA:
JOCTAaTOYHO TOJIHA JJIs1 OTpaxkKeHus U poBoii TpaHchOpMaLIMK Mpoliecca 00-
yueHus [12].

B crpykTypHO-(DYHKIMOHAIBHOU Monaeau HUdpoBOii TpaHCopMaluu
npoiiecca 00y4yeHMs] HaMU BbIJEJEHbBI 1Ba OCHOBHBIX KOMITOHEHTa, 00pa3yio-
LIMX KOPITIOPAaTUBHYIO MH(POPMALIMOHHYIO CUCTEMY: KOpPIIOpaTuBHas UHGOP-
MauuoHHas cpega (KMC) u coBokynHocTh IT-uHCTpymMeHTapust (puc. 1).
B camoit Moaeau cnenuraabHO He BbIAEASIACh KOHKpeTHas AUCLUMIIMHA, YTO-
OBl HE YCIOXHSTh MOJIE/Ib, @ TAKXKE JIJI1 BO3MOXKXHOCTH €€ UCIT0Jb30BaHUS MPU
o0yyeHuu pasHbIM auciurmimHaM. KMC nokaszaHa Ha Mofeau Moj MepBbIM
HOMEpOM U TIpeACcTaBleHa TOJbKO YEThIpbMS pa3aenaMu (oO0pa3oBaTesbHbIMA

MEHEIXMEHT OBPA3OBATEJbHBIX OPTAHU3ALIMN B UHPOPMALIMOHHYIO BIIOXY 397



Ivanova O.V. RUDN Journal of Informatization in Education. 2024;21(3):394—412

KaMIycC, peecTp yueOHO-MeTOoANnYECKMX KoMILIeKCcoB (YMM), xXypHan 1moce-
IIAEMOCTU Y BBICTaBJIeHUs OasioB, e-mail mist yBenomiaeHuii), xotss B KUC
YHMBEpPCUTETa BXOIUT TaK>Ke MHOXKECTBO Apyrux pasaenoB. Lludposas TpaHc-
(bopmarus npoiiecca oOydyeHUs1 MPOUCXOAUT OJaroaaps pa3indyHOMY UHCTPY-
MEHTapUI0 UHGOPMALIMOHHBIX TEXHOJIOTUI: KOMITBIOTEPHBI KJIaCC JIS1 CEMU -
HApCKUX 3aHATUN, MYJbTUMEAUIHAS ayTIUTOPUS IJIS JEKIIMOHHBIX 3aHSITHUM,
BUpPTYyajibHas oOyvarwomias cpena (B @uHaHcoBoM yHuBepcutere npu [1paBu-
teabcTBe PO — MOODLE), koMnbloTepHbIe TPOrpaMMbl M OTKPBITBIE CPEAbI
(Ha 3aHATHSIX MBI pelnaiu 3agauu cpeactBaMu MS Excel, oTkpbITo# cpensl R),
MOOWJIbHBIE TEXHOJIOTUH (MCIOIb30BaIM TOJIbKO Ha JIEKIIMOHHBIX 3aHSATUSIX),
00J1auHbIe TEXHOJOTMHU JIJISI 3arPy3KM BUIEO pellieHMs 3a1a4 (00J1auHOe XpaHU -
JIMIIE KOPIIOPAaTUBHOI MOYTHI), TaK KaK Ha 00Opa3oBaTeJbHOM KaMIlyce Neil-
CTBYET OrpaHMYeHMEe Ha 3arpy3ky ¢aitaoB 1o 10 M6 (B Moaean Mbl OTpa3uiIn
KOpHOpaTUBHYIO NOYTY Kak e-mail mist yBegomsieHuii B KUC).

ITon BupTyanbHOM 00yvarolei cpeaoii Mbl TOHUMAaeM HEKOTOPYIO LIM(PPO-
BYIO IJ1aT(OPMY COBOKYITHOCTE! TEXHUUYECKUX PECYPCOB JIJIsI UHTEPAKTUBHOIO
0o0y4yeHHUs1 M OLICHMBAHUS OOCTYKEHUI oOydarinuxcsa. Hambosee pacmnpo-
cTpaHeHHOM B By3ax P® gasisgercsa matpopma MOODLE (Modular Object-
Oriented Dynamic Learning Environment), koTopasi obecrieurMBaeT eImHOe
oOyyarollee MpoCTPaAHCTBO [IJI CTYIE€HTOB 1 IpenoaaBaresieil. 3To cpena ¢ oT-
KPBITBIM KOJIOM, CBOOOJAHAsI OT JIMLIEH3UOHHBIX OTYMCIICHUH, TTO3BOJISIONIAs
c03/1aBaTh, XpaHUTh, PACIIPOCTPAHSITh YUeOHbIe MaTepUajbl, CO3JaHHbBIEC MpPe-
rnojaBaTesieM B 2JIEKTPOHHOM BMJE, oOecIieurBarolias o0IleHue BCeX yyacT-
HUKOB 00pa30BaTe/bHOIO Ipoliecca, aBTOMaTU3MPYIOlIasi MPolecchl 00yJe-
HUS, KOHTPOJIS 1 olleHKH [13, ¢. 89].

OnuiieM B3aMMOCBSI3b OCHOBHBIX MYHKTOB 1—3 MOCTPOEHHON MOENu.
B peectp YMM BhikJanbiBaeTcs pabouast mporpamma aucumiuinHbl (PITI) ¢
oTpaxkeHueM Bcero ucnonb3yemoro IT-uHcTpyMeHTapusi, HEOOXOAUMOTO IS
00y4yeHUsI, BBIKJIAAbIBAIOTCS 3allMCaHHbIE MperojaBaTeJeM BUICOJEKIINM,
CCBLIKM Ha KOTOPbI€ OH JaeT B CBOEM MHAMBUIYAJIbHOM KypCe TUCLUMILIMHbI
00pa3oBaTeIbHOIO KaMItyca. B aTOT Kypc npernogaBaTe/ib BKI04YaeT NOAPOOHO
OoIucaHHyI0 OalsibHO-pelTuHroByo cucrtemy (bPC), pazpaboTtaHHyIO ¢ OI10O-
poii Ha PI1/I. Ha ocHoBaHuu coctaBieHHoOI BPC B XXypHase orpaxkarTcs 0a-
JIbI 32 pa0OTy Ha JIEKLIMOHHBIX 1 CEMMHAPCKUX 3aHITUSX, a TAKXKe 3a BBITIOJ -
HEHHbIE JoMallHue 3amaHus. B oOpa3zoBaTtebHOM KaMIlyce YHUBEpPCUTETA
cpeactBamu MOODLE co3mnaHo aBa Kypca Mo OJHOM AUCLUILIMHE: OOIIUIA
(m1st cTymeHTOB, oOydalomuxcs Ha BceX (haKyabTeTax) U MHAWBUAYAJTbHbBIN
(co3maet npernogaBatelib A1 00ydeHMsI CBOMX Ipy1in). B ob1iem Kypce Tpu oc-
HOBHBIX pazaea:

1. HomalHue camocTtosTesibHbie padoThl (JICP). B pa3aene npencraBieHo
OrPOMHOE KOJIMYECTBO CT€HEPUPOBAHHbBIX 3a7a4 Ha 3aKpeIJICHUE KaXI0N 13-
YUYE€HHOI TeMbl IUCLUMILIUHBI. 3a BBITIOJHEHHbIE 3aJJaHNsI CTYI€HThl aBTOMATH -
YeCKM MoayJyaloT 0aibl, HAMOOJBIIMKA U3 KOTOPBIX 3aHOCUTCS B XKypHasl. CTy-
NeHTBbI MOTYT BhINOAHATH JICP HeorpaHMYeHHOE YMCI0 pas.
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Figure 1. A structural and functional model of the digital transformation
of the learning process

Source: created by Olga V. lvanova.
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2. AynutopHble caMocTosiTeIbHbIe padoThl (ACP). B pa3znene npeacrasiie-
HO OIFPOMHO€ KOJIMYECTBO CT€HEPUPOBAHHBIX 33Ja4 [JIsI TPOBEPKU TOJTYUYEH-
HBIX 3HAHU, YMEHUI M HaBBIKOB 1o Kaxaoi teMe. ACP npoBoasiTcst Ha ceMU-
HapCKOM 3aHSITUM, i1 yero BeiaensieTcs ot 10 mo 30 MMH B 3aBUCUMOCTU OT
KOHKpeTHoM 3agaun. ACP npoxoasaT ToJIbKO OJMH pa3, 32 HUX HAYMCIISIOTCS
OasIbl.

3. [TpomexxyTouHad arrecrauus. B pasnene rpeactaBieHO OrpOMHOE KOJIU-
YeCTBO CreHEePUPOBAHHBIX 3aAa4 ISl aTTeCTalluM TIPOMAECHHOIO 32 CEMECTpP Ma-
Tepuana. Ha npoxoxneHue mpoMexXyTouHOM aTTecTalyu Boiaessiercs 90 MuH.

Bce TmatenbHo pa3paboTaHHbIE KOJJIEKTHBOM IpernojaaBaTeeid TeCThbl
(ACP, ICP, npomexxytouHas atrectauus) B MOODLE MoxHO Ha3BaTh OOHUM
U3 pellieHUH 111 TpeAoTBpallleHMS IlaruaTa i ClMCchbiBaHUS CTYAEHTaMM, YTO
JOCTUTAeTCs MyTeM reHepaluu 3aaa4d, paHIoMU3aliu BOIIPOCOB, MEPeTacoB-
KM OTBETOB [14].

Banbl 3a BeIITOJTHEHHBIE JOMAIIIHKUE paOOThI BLICTABJISIOTCS B 3KypHaJ aB-
TOMaTUYECKM TOCJIe TPOBEPKU CUCTeMOM, a 6ayibl 3a ACP 1 mpoMeXyTOUHYI0
aTTeCTALIMIO IIPOXOAST IBOMHYIO IIPOBEPKY: CUCTEMOM U penogasareaem [135].
Ileparor mpoBepsieT pelieHue B IpukperieHHoM ¢aitne MS Excel 1 mo coort-
BETCTBYIOLLIMM KPUTEPUSIM BbICTABJISIET OaJUIbI.

MHuauBuayaabHbINA Kype CO31aeTCsl OAHUM MperogaBaTeieM 11 00ydeHuUsI
CBOMX I'PYIII, TIPU 3TOM 10 KaXK10i1 TeMe BbIKJIaIbIBACTCS:

e [Ipe3eHTalus JEKLIMOHHOTO 3aHATHS. 3arpyxaetcs ¢aiij co Criocooom
OTOOpaKeHUs Ha Kamiyce « BHenpuTh».

e Cchbuika Ha BuacosieKuMIo. JloOGaBsieTcsl TMIepcchliKa Ha BUIIEOJIEK-
1o u3 peectpa YMM.

o [IpeseHTanusi cEeMMHAPCKOTO 3aHsATUs. 3arpyxaetcs ¢aiia ¢ nmpe3eHTa-
LIMei aJIrOpUTMOB pellieHus 3aa4y TeMbl CeMUHAapa, a TakxKe IepeuyeHb
3aJa4 VISl pelIeHusl Ha CeMUHape.

e Cchuika Ha BUaeopa3oop 3aaad. JlobasiseTcs runepcchblika Ha BUIEO-
pa30op 3a1ay U3 ob1aKa KOpIopaTUBHOM MOYTHI. JlaHHBIM pecypcom ya-
CTO MOJIB3YIOTCSI CTYAE€HThI, KOTOPbI€ MPOMYCTUJIM CEMUHAPCKUE 3aHSI-
TUS U3-3a 00JIE3HU.

e Y4yeOHBI 2JIEMEHT «3aJaHWe» C OrpaHMYEHMEM HOCTYyIAa IO TPYIIeE.
JlaHHBI 2JIEMEHT J00aBISIeTCs C LIeJbI0 OTIPABKU CTYACHTAMU CBOUX
BJIEKTPOHHBIX KOHTEHTOB B BMJIE€ BJIEKTPOHHBIX TeTpaaeid B MS Excel,
CO3MIaHHBIX HA CEMUHAPCKUX 3aHATUSAX. CTyIeHTbl HA CEMMHAPCKUX 3a-
HSTUSIX 3aHMMAIOTCS TOJILKO 32 KOMITbIOTEpAMU 1 HE TTMILYT B TETPAISIX.
Ecnu HyXHBI 3alMCH, TO BBIINOJHSIOT UX CPEACTBAMM PYKOIKUCHOIO
BBOza B MS Excel.

PaccMotpum npumepsl LIMppoBOi TpaHcHopMaLMK Mpoliecca 00ydeHUs
TEOPUM BEPOSTHOCTEH MOCPEACTBOM IpeAcTaBieHHO Moaeau. Ha nsyueHue
pasnenioB «CiyvaliHble coObITUSI» U «CiydaiiHblE BEJIMYMHBI» OTBOIMUTCS I10
15 NeKUMOHHBIX U CEMMHAPCKUX 3aHATUI B ayAUTOPUM, HO IIPY 3TOM CTYIAEH-
ThI TTOJYYaIOT JOCTAaTOYHO O0BEMHYIO MH(POPMALIMIO: OTIpeAeIeHUs, TEOPEMBI,
NOKAa3aTebCTBA, IMPAKTUYECKUE NPO(PUIbHO-OPUEHTHPOBAHHbBIE 3aJauyu C
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MOoAPOOHBIMU TIOSICHEHUSIMU W Bulyanusauueid. [udppoBuzanus odOydyeHUs:
BJIEMEHTaM TEOPUU BEPOSTHOCTEN OTJIMYAETCS OT TPAAULIMOHHOTO O0yUYEHMSI:

1. JIekumoHHBIE 3aHATUS TIPOXOAAT B ayAUTOPUM C MIPOEKTOPOM 1 MHTEp-
HETOM C BBIXOJOM Ha oOpa3oBaTesibHbIi Kamityc. [IpennaraloTcst Kak Kiaccu-
YecKMe OMpeesIeHUs] U TEOPEMbl, TaK U 3a1a4yu C AEMCTBUTEIbHBIMU TaHHbI-
Mu. Ha snexuusix paccMaTpuBaloTCsl pa3iMyHble BEPOSITHOCTHBIE METOIbI U
MOJIEJIN, CTYIEHTbI 3HAKOMSITCS C pa3IMYHBIMU TEXHUKAMU 00pabOTKHU U BU3Y-
aJM3alluy JaHHBIX, a B X0J1¢ CEMUHAPCKUX 3aHATUI Y HUX (POPMUPYETCS MpaK-
TUYECKUI HAaBBIK PEIIEHUS SKOHOMUYECKMX 3a4a4, B3SIThIX U3 MPAKTUKU pa-
00ThI, ¢ ucniojb3oBaHueM Microsoft Excel unu otkpbiToii cpensl R. Hanpumep,
Ha pMc. 2 TIpe[cTaB/ieHa 3a/1aya MPUKIAJHOrO XapakTepa Ha BbIOOp ONTUMAaIb-
HbIX ontepauuii no Ilapero.

3. UncaoBbie XaAPAKTCPUCTUKHU JTUCKPCTHBIX

CITYYaWHBIX BEJTUYUH

Mpumep. MiHBecTop paccmMaTpuBaeT YeTbipe MHBECTULMOHHBIE ONepaLyti co CyyaiHbIMM
[OXOAHOCTAMM, OMUCbIBAEMbIMU CAYYalHbIMKU BennuMHamu Ry, Ry, R3, R, ¢ pagamu

pacnpegeneHua:

Rz 4[58 R]2]| 3|4 ]12] ks|3[5] 8 |10 | R|]1[2[2]s

pli{L ]2 [p|2|2 |2 (2| |p|2|2]|L|L]||r|LjLl]|2|L
61612158 26166 6161216 2|66 l6

Hy»xHo BblbpaTh onTUManbHble No Mapeto.

Puc. 2. 3agaya Beibopa onTuMasbHbix No MNapeto

UctoyHumk: co3paHo O.B. ViBaHOBOM.

3. Numerical characteristics of discrete random

variables

Example . An investor considers four investment transactions with random returns
described by random variables Ry, R,, R3, R, with distribution series:

Rz 4] 58| [R]2|3 ] 4 |12] Rs]3|5 |8 |10 | Re|]2[2 | 2] 8
pl1| 1|1 (1 |p|2| 2|21 |p21]1 )11 p1)1)17)1
6lelzl® AR 6l6lz]6 2| 6|66

Task is to choose the Pareto-optimal ones

Figure 2. The task of choosing Pareto optimal

Source: created by Olga V. lvanova.

[TosicHuM ee ciioBaMu M3 COOTBETCTBYIOIIETO yYeOHMKA, KOTOPBIM CUMTA-
€M OCHOBHOI KHUTOIN LM(POBU3aLUU O0YyYEHUST IO TEOPUU BEPOSITHOCTEIA:
«TIpY aHAJIM3€ TPYMIIbl CIyYalHbIX BEJIMYUH HEOOXOAMMBbI 3HAHUSI MaTeMaTh-
YEeCKUX OKMAAHUI U CPeTHUX KBAIPATUUECKUX OTKJIOHEHM A CTydailHbIX BEJIU -
YMH, IOMOTaloIl1e, K TpUMepY, BBIOpaTh M3 MHOXECTBA CIy4aliHbIX BEJIUUYNH
ontuMaJibHBIe 110 [1apeTo, oTOpOCUB 3aBeIOMO “TUIOXME” »>.

3 Conoeves B. . AHanm3 gaHHBIX B 5KOHOMUKE... C. 144.
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st Toro, 4toObl BbIOpaTh onTUMalibHbIE 1O I[lapeTo, He0OXoaMMO HaAWTH
MaTreMaTUYEeCKUE OXMAAHUA CaydailHbix BenuuuH M(R), M(R,) ..., M(R )
(oxXMTacMble TOXOMHOCTH) M CPEIHNE KBAAPATHIECKUE OTKIIOHEHUS G, O, ..., G
(pucKu), MPOBECTU CpaBHEHUE:

M(R)=M(R;) [M(R)>M(R))
\V4

6,<0; G,<0;

n

= (i-s1 oriepalivsl JOMUHUPYET HaJ, j-OM)

Pemenue BoimonHsietcss B MS Excel (puc. 3), ¢ momoibsio pyHkuuu CYM-
MITPOM3B HaxoguTcss MaTeMaTUYeCKOe OXUIAHUE U JUCIIEPCUSI, CTPOUTCS
JuarpaMma paccesiHUsI 1o MOJyYeHHBIM JaHHBIM JTOXOJIHOCTEN U PUCKOB.

Ha puc. 4 nemoHcTpupyeTcsi CBOMCTBO UMCIOBBIX XapaKTepPUCTUK 4epes
peleHue 3a1a4u ¢ mpoduibHOM padynoii, HampuMep, CBOMCTBO MaTeMaTHuue-
ckoro oxuganust M(X+Y) = M(X)+M(Y) (E(X+Y)=E(X)+E(Y)) paccmarpu-
BaeTCs IIPU PEIICHUY 3aJa4i 00 MU3MEHEHUY 1LIeH aKIInii*,

A A | B c D E F G H 1 ) K L M N o P Q R S

1 | Npumep. Kypc akuum 6 TRHEHME AHA TOPFOB MOMET NOAUATLCA HA OAUH NYHKT C Example. The share price during the trading day can rise by one point with probability

2 | pepoATHOCTbIO 0,6, ONYCTUTLEA HA OAMH NYHKT € BEPOATHOCTbI0 0,3, 6o octatbea 0.6, fall by one point with probability 0.3, or remain unchanged with probability 0.1. Find

31 c Toi0 0,1. Halitv pac UeHD! aKUMK the distribution of the change in the stock price over 2 days. Calculate the expected

: | 32 2 AHA. BoluMCAHTD MATEMATHUECKOS OXMUAAHUE. value.

i

7 1% I Ell of 1| [¥ | 1| of 1| E(X)= 0,3 =CYMMNPOM3B(B7:D7;88:08) /SUMPRODUCT(B7:D7;88:08)
8 lp | 03] 0] 05| I | 03[ 04 08 ()= 0,3 =CYMMNPOM3B(G7:17,68:8)  /SUMPRODUCT(G7:17,G8:18)
) E(X+Y)= 0,6 =CYMM(M7:M8)  /SUM(M7;M8)

10 =$BS7+G7 =SBST+H7 =SBS7+17 =5CS7+G7  =SCST+H7 =SCS7+17 =SDS7+G7 =SDST+H7 =SDS7+17
11 XsY. 2| -1 of El of 1| 0| 1 2]
12p 0,09] 0,03 0,18] 0,03 0,01 0.(61 0,18 0,06/ 0,36
13 =SBSB"GB =SBSB'HB =SBSB"IB =5CS8"GB  =SCS8'HB =5CS8I8 =SDSB*G8 =SDSB"HB =SDS8"I8

1Ry 2| | of 1] 2|
16 p | 0,09) 0,06 0,37] 0,12| 0,36|

17 =B12  =C12+E12 =D12+F12=G12+112 =112
18
19 [E(xsY)= 0,6 ~CYMMNPOU3B(B15:F15;816:F16) /SUMPRODUCT(B15:F15;816:F16)

Puc. 4. PelwieHne 3aga4m 06 U3MEHEHUN LIEH aKLMiA
UecToyHumk: co3paHo O.B. MIBaHOBOWA.

Figure 4. Solving the problem of changing stock prices
Source: created by Olga V. lvanova.

ITo okoHYaHUM JIEKIIMU TPOBOAUTCS OMPOC CPEACTBAMU MOOMIIbHBIX TEXHO-
JIOTWIA: Ha 3KpaHe MpeaiaraloTcsi TpU BOIpoca MO M3YYEeHHOM MHMOpMaLK C
QR-ko10M Ha BbIXof B 00pa3oBaTebHbIN KaMmItyc. CTyaeHThI moaydaroT 1 0asn
3a BEpHBIE OTBETHI HA BCE YETBHIPE BOIPOCA 32 KAXIOE JICKIIMOHHOE 3aHSITHUE;
aTOT 6aJI71 3aHOCUTCS B >KypHai coriacHo bPC. Tlocie npoBeneHust ayiuTOpHO-
ro JIEKIIMOHHOTO 3aHSTUS B MHAMBUIYAJIbHOM Kypce 00pa3oBaTeIbHOIO MopTa-
JIa IIperoaBaTeib BBIKIAAbIBAET MPE3EHTALIMIO IPOYMTAHHOM JIEKIIUHU, a TAKXKe
CCBUIKY Ha BUJCOJIEKIIMIO. 3aMETUM, YTO K MHIMBUIYaTbHOMY Kypcy o0Opa3oBa-
TeJLHOTO MopTajia MPUKPEIIEHbI TOJIBKO CTYI€HThI T€X IPYIIN, KOTOpbIE 00yYa-
IOTCSl y JaHHOTO TpenoaaBaresis. Ha JTeKIIMOHHBIX 3aHATUSIX, KPOME KOMITbIO-
TEPHOTO MPEACTABIEHUSI UH(POPMALIMKA U KOMIIBIOTEPHBIX PACYETOB, CTYACHTAM
npeiaraeTcs yyeoHas nHdopmalusi B BUIe KPYITHO-MOIYJIbHOI OIOpHI, Ha-
MNpUMep, B BUIE TAOJMIIbI, KaK HA PUC. 5, I MPUBEIEH CKPUHILIOT JIEKIIMOHHO-
IO 3aHSATUSI UHIWBUIYAIbHOTO Kypca npenonasatesis. MHdopmauus, npeacras-
JICHHAas1 B BUZIE CXEM 1 TaOJIMII, Ha SKpaHe BocTipruHUMaeTcs gydie [11].

4 Daodeesa JI.H., Jlebedee A.B. Teopust BEpOSITHOCTEl M MaTeMaTHUYeCKasl CTATUCTHKA:
yueOHoe rmocobue. M.: Pun Ipyni, 2011. C. 106.
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Jleknusa «Cnenuanbusie pacupenenenus JJCB» / Lecture “Special distributions
of discrete random variables”

K BV - s —+\‘1‘n31\f;}\‘5 Qle 8
C i neawunn/ Special distributions of discrete random variables
BUHOMMATLHOE pacTpeenesie / Teomerpi / Tlyaccoua / TunepreomeTpiyeckoe pacnpeaenenite/
Binomial distribution Geometric distribution Poisson distribution Hypergeometric distribution

X — cayuaiinas seausuua / X - random variable

L — obuen ncell cosokyniocTst / L - volume

P yenexa, aq - Heycnexa B ofHOM M — uHeno Beex HenbTanii, k — wncno yenemmux | K —uneno yenexos & cosokynuoctd / K - number of successes
menwTanuii / 1 — o6nes Buibopki / [ - sample sizek
P is the probability of success, q - probability of failure in one trial, n - number of all tests, k - number of successful tests k — uncno yenexos suibopke / k - number of successes in the
sample
SR X=0,12,.. X=0,1,2,...,min (K; 1}
=012k Sl k. cl-
PX=k)= ckplqn-k (n—+oAp-0)= p(x=k)=‘,_,li
P(X =k} = pgt-t (np)*- =) G
Pl =k} = P —

8 MS Excel ama surucaenus P{X = k} / Function in MS Excel P{X = k]
= BMHOM. PACTI(k;n;p; 0) / = OTPEHHOM. PACTI(k — 1;1;; p'O)/ = MYACCOH. PACTI(k; np; 0) / = MMIEPIEOM. PACTI(k; [; K ; L; 0)/
— BINOMDICT(k; n; p; 0) = NEGBINOM. 31 = POISSON. DIST(k; np; 0) = GIPGEOM. DICT(k; ;K ; L; 0)

=BMHOM. PACTI(k;n;p; 1) / = OTPBHHOM.PACTI(k — 1;1; yl)/ -lwmapAﬂl(kwl)/ = TIEPTEOM. PACTI(K; [ K L; 1)/
= BINOMDICT(k;n;p; 1) = NEGBINOM.DICT(k—1;1;| = POISSON. DIST(k; np; 1) = GIPGEOM.DICT(k; ;K ;L; 1)
@yuxuus s MS Excel 1as nuvmcaenns P{k, < X < k;} =P(x<kz|—P1X<k,[IthcﬂonhMSEm Pk, < X < ky} = P{X < k;} — P{X < k;}
~BUHOM. PACTI(k;; n i n- ~OTPGMHOM PACTI(k, — 1;n;p; 1) — =IVACCOH. PACTI(ky;n;p; 1) — =[UITEPTEOM. PACTI(ky;n;p; 1) —
BHHOM. PACTI(k; — 1) OTPBHHOM. PACTI(k; — 2;n;p;1) / TIYACCOH. PACTI(ky — 1;m;p; 1) / THIEPTEOM. PACTI(k; — 1;n;p; 1) /
=BINOMDICT (k; n; p Ty =NEGBINOM. DICT(k; — L;n;p;1) — =POISSON. DIST(ky;n;p; 1) — =GIPGEOM. DICT(ky;n;p; 1) —
BINOMDICT(k; — L;n;p;1) NEGBINOM. DICT(k; —2Zn;p;1) POISSON. DIST(k, — Ln;p;1) GIPGEOM. DICT(k; — L:m;p;1)
YncaosLie xapaKTepucTHkn caysaiinoil seanauun: X / Numerical characteristics of the random variable X
K
1 EM0 =17,
a‘(;'))=n~p. EX = E(X) = Var(X) =A=mp L i
var() =n-p-q Ve =% vmx)-li(l—f)- ==k
7 B\l e

Puc. 5. CneuyanbHble pacnpenenenns ANCKPETHbIX CyYaiiHbIX BENNYNH NEKLMOHHOIO 3aHATUS
UcroyHumk: co3paHo O.B. ViBaHOBO.

Figure 5. Special distributions of discrete random variables of the lecture lesson
Source: created by Olga V. lvanova.

2. IIpu nzyyeHuun temnl «CiaydaiiHbie COOBITHSI», B KOTOPOI paccMaTpuBa-
IOTCSI OCHOBbI KOMOMHATOPUKM, OMNEpallMyd Haj CIy4aliHbIMU COOBITUSIMU,
KJTACCUYECKMIA, TeOMETPUYECKUIA U CTATUCTUIYECKUI MOAXOAbI K ONPeaeIeHUIO
BEPOSITHOCTH, TIpaBUJIa CIOXKEHUSI U YMHOXEHMUST BEPOSITHOCTEM, MOHSTUE YC-
JIOBHOM BEPOSITHOCTH, (DOPMYJIbI MOJTHOM BEPOSITHOCTU U baiieca, a Takxxe Mo-
JIeJIM TIOCJIEIOBATEIbHOCTEM MCIBITAHUMA, TOCTATOYHO OOJIBIIOE YKCIIO TpPO-
CThIX M 00Jiee CJIIOXHBIX MPaKTUUYECKUX 3alay MPUBOAMUTCI HAa CEMUHAPCKUX
3aHSTUSX, a BU3yaiu3alus ux peueHuii mpoxoaut B Microsoft Excel. Hanpu-
Mep, Ha puc. 6 TTOKa3aHO pellleHre TTPOCTOi 3a1a4u, a Ha puc. 7 — pelieHue
0oJiee CI0XHOU MPaKTUYECKOU 3a1a4r C UCITOJb30BAHUEM OTHOTO U TOTO K€
MOHSTUS YCIIOBHOIM BEPOSITHOCTU: «YCJIOBHOM BEPOSTHOCTBIO COOBITUS A MpU
YCJIOBUM, YTO MPOM3OILLIO COObITUE B, Ha3bIBaeTCsI OTHOILLIEHUE BEPOSITHOCTU
MPOU3BEACHUS 3TUX COOBITUI K BEPOSITHOCTU COOBbITUS B:

P(ANnB
P(A|B)= PANB) s
P(B)
ITo puc. 6 BUIHO, YTO CHavaja cocTaBisieTcst (popMyJia ¢ UCITOJIb30BaHEM
KpyTroB Ditfiepa cpeactBaMu BKIIanku «PucoBanue» MS Excel, koTopast 00b14-

HO TpeOyeT JOMOJTHUTEILHON HACTPOIMKHU JIEHTHI (Yepe3 mapameTpbl). O0bsic-
HEHUe 3aJauyM MPOXOJMUT B aydIMTOPUM HAa CEMMHApPCKOM 3aHsITUU, BCE NEil-

5 bpaunoe A.B., Ineboe B.U., Kpusosanos C.4., Paboe I1.E. Teopust BepOSITHOCTEI U MaTe-

MaTU4YecKasl CTaTUCTUKA: YIeOHUK-TIPaKTUKyM. VIxkeBck: PerynspHas m xaoTuueckast [vHa-
MHKa, MHCTUTYT KOMITBIOTEPHBIX HcciaenoBanmii, 2016. C. 44,
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CTBUS ITPEIoaaBaTeisl CTYASHTHI BUASIT HAa OOJIbIIIOM 9KpaHe, ITPY 3TOM pellaroT
KaXIblil 32 CBOUM KoMIibloTepoM. HekoTopble 00bsICHEHUST 3aITMChIBAIOTCS B
BuacodopMare U MPUKPEIUISIOTCS B MHAUBUIYAIbHbBIN Kypc MpernoaaBaTeis.
Tak kak TemMn pabOTHI y CTYIEHTOB pa3Hblii, HOBas (popmyJia, BBEACHHAs IIpe-
rojgasaTesieM, Beceraa oroopakaercs yepes ¢pyHkuuio . TEKCT.

4 A | B | c | b | E I 6 | v | v |0 | xk |
1_ Cobbitns A,B,C - HesaBucumbl. P(4) = 0,6, P(B) = 0,1, P(C) =0,4. Haiigure

2 | BeposTHOCTEL COGbITHS A U B 11pH yC/IOBHH, 4TO HAacTyn o cobuitie B U C/ Events

3— A,B,Careindependent. P(A)=0,6, P(B)=0,1, P( C)=0,4. Find the probability of the event

T AUB if the event AUB occurs.

5 [P(A) 0,6 P(A8)= 28| P (b ovc) = 2O )

6 |P(B)= 0,1 P (®4c)

7 |P(O)= 0,4

8 |P((A+B)] (B+C))=P((A+B)(B+C))/P(B+C) \

9 |P((A+B)|(B+C))=(P(B}+P(AC)-P(ABC))/(P(B)+P(C )-P(BC) A |

10 |(A+B)(B+C)=B+AC-ABC
11 |P((A+B)|(B+C))= 0,68696 =(B6+B5*B7-B5*B6*B7)/(B6+B7-B6*B7)

13 P(84C)= P(b)+01c)— Pfex)

Puc. 6. PelueHne 3a0a4m Ha HaxoXaeHne YCIIOBHOW BEPOSITHOCTMU
UctoyHumk: co3paHo O.B. ViBaHOBO.

Figure 6. Solving the problem of finding a conditional probability
Source: created by Olga V. lvanova.

Ha puc. 7 npeacrasieHo penieHre NpUKIJIAIHOM 3aa4r C UCTIOJIb30BaHU-
eM (pOopMyJibl YCIOBHOI BEPOSITHOCTH.

3. Ilpu U3ydyeHUM CliydallHbIX BEJIMYMH CEPbE3HOE BHUMAHME YIESETCS
OIPEIEICHUIO MOHSATUS CTyYaliHON BEIMUYMHBI, (DYHKIIMU PACTIPEAETICHUS UH-
nrKaropa coObITUI, cMecu pacripeaeseHuid. [1pemiaraercs 1ocTaTouHOe KOIK-
YEeCTBO MPAKTUUECKUX TTPUMEPOB TUCKPETHBIX M HEMIPEPHIBHBIX CIYYallHBIX Be-
JIMYMH, HaXOXACHMST UX YUCIOBBIX XapaKTePUCTUK, BIYMCICHUST KBAHTUIEH U
MPOLIEHTHBIX TOYEK B TAOJIMYHBIX ITPOLIECCOPAX, UCTIOJIb30BAHMS KOBapUalluU U
K03 duUIIMeHTa KOPPEISLMU B MIPUKIIAIHbIX 3a/1a4aX 3 KOHOMUKHU, (DUHAHCOB U
MEHEIXKMEHTA, paclpeeeHHbIX HOPMaJIbHO, 3KCITOHEHIIMAIbHO, PaBHOMEP-
Ho. HekoToprbie ¢opMyJibl M TEOPEMBI HE pa30MpPalOTCsl HA CEMMHAPCKUX 3aHSI -
TUSIX, HO Ha JIEKIIMOHHBIX 3aHSATUSIX Bceraa rnosicHstorcs. Hampumep, He pac-
cMaTpuBaeTcs JoKajibHast Teopema Myaspa — Jlaruiaca, BeiBeaeHHas Jlaminacom
B 1812 1. mi1g 60JbIIOrO YKMcaa HAOMOAEHUN N, TaK KaK C MOMOILbIO (PYHKIIMU
BMHOM.PACIT B MS Excel MOXHO BBIUMCIUTH BEPOSITHOCTM Mpu n <
2147483646°. Eciiu B TpaAuLIMOHHOM O0Yy4eHUK MHOTO BpEMEHH YIEIISIIOCh pac-
YyeTaM ¢ MOMOIIbIO PyYKH M OymMaru, TO MpU MCIOJAb30BaHUM pa3paboTaHHOM
MOJIEJIM pacy€Thl BHITIOJHSIIOTCS B 3JIEKTPOHHBIX Tabauuax win B cpene R. 3Ha-
KOMCTBO C OTKpPBITOi cpenoii R, a Takxke npoduibHOe OpreHTHPOBaHHOE 00Y-
yeHue padboTe ¢ 2JEKTPOHHBIMM TabIMIIaMU MPOMCXOAUT Ha MEPBOM Kypce B
pamkax nuciuruinHbl «Hudposas maremaTuka». Tak KaKk HOpMaJIbHBIN 3aKOH
pacrpeneeHKs 4acTo UCIIONb3YeTCs ISl ONMCAHMsI MHOTUX CTyJaiiHbIX SIBJIEHUIA,

¢ Conoevee B.M. AHanms TaHHBIX B SKOHOMHKE... C. 9, 126.
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TO MpeUIararoTcs 3aauu UIsl CIy4ailiHOTO OTKJIOHEHUsI (haKTUUYEeCKOro pa3Mepa
U3AENMST OT CTAaHAAPTHOIO, OLIMOOK, CBSI3aHHBIX C U3MEPEHUSIMU (HampuMmep,
pOCTa JIIonIeii) ¥ U3MEepUTEIbHBIMU TTprbopamu (puc. 8)7.

Ha cemuHapcKux 3aHATUSIX yAEISIeTCI BHUMaHUE U 0(DOPMIICHUIO pEIIEHUS
3aaa4. Ha puc. 9 nokaszaHo oopmieHue pelieHus 3aaauyy Ha MOJIeJIMPOBaHe
MPUOBLIU C MOMOIIIBIO HE3aBUCUMBIX CTyJaliHbBIX BEJIMYMH C HEKOTOPBIMU YXKe
BBIBEACHHBIMU (popMyJiaMu (MX BBIBOJ IE€MOHCTPUPYETCS Ha JEKLMOHHBIX
saHgaTuAx)®. [lpm paccMOTpeHMM CIy4allHBIX BEKTOPOB KpOME ITOHSTHIA
KoBapualuu 1 KoadduilmeHTa KOppeasiliui BBOASITCS TOHSTHUS YCIOBHBIX
(3aKoHa pacmpeneeHus, MaTeMaTUYEeCKOro OXWIAaHUS, JIUCIIEpCUM) Ha
npumepe noptdest (UMHAHCOBBIX MHCTPYMEHTOB. Bee BEIUMCICHMST, pacyeThl,
MOCTPOSHME MOJIeJIei TTPOU3BOASITCS B 2JIEKTPOHHBIX TaOIMIIAX.

AR [ e vk e e i e e e L e e e B e e o e B L e [ s e e e B e e e Py
;—- 3apaua. Cpeav COTPYAHMKOB HeKoToporo GaHka 23% nony4aloT BbICOKYIO 3a paboTHylo naary.
3 Mpu aTom 40% cOTPyAHMKOB GaHKa — JKEHWWHbI, a 8% BCEX COTPYAHUKOB — JKEHLUHbI,
4| nonyvaolmMe BbLICOKYIO 3apaboTHY nnaty. CywectsyeT AuM 8 3TOM BaHKe AUCKPUMMUHAUMA

¢ | KEHIWMH B Onnate Tpyaa.
7

8 A - cnyyaitHo ebiGpaHHbiii cOTPYQHMK GaHka y4aer BbicOKylo sapaGoTHylo naaTy

9 B - cnyvaiino ebiby pYA! GaHKa -

10 ANB - enyvaii 6§ 1 GaHKa Y Y pa6oTHyio nnaty

u P(A)= 0,23 -23%

12 P(B)= 0,4 -10%

13 P[ANB )= 0,08 -s%

14 A|B - enyvait ¥ i coTpyAHUK BaHKa, Y AW BBICOKY paboTHYIO Nnaty, ]

15 P(A| B }=P{ANB )/P(B) P{A|B )<P(A) -> Cywjecrayet guckp u WHH B TPYAR

16 P(A|B )= 0,2 =p13/e12

17/0,2<0,23-3 W 1 , pab wue 8 A; BGaMKe, YI0 BEPOATHOCTD yuate Y F Y, Yem my

18]

Puc. 7. PeweHne npuknagHom 3agayn ¢ NCnonb3osaHnemM GopmMysbl yCIOBHOM BEPOATHOCTA
UcTtoyHuk: cozpaHo O.B. MBaHoBoOIA.

Al | B e |l ) g 0w | el | w0 ol ) Wl D ) BmE | ENE Y e
Task. Among the employees of a certain bank 23% receive high salaries. At the same time, 40%
of the bank's employees are women, and 8% of all employees are women who receive high
salaries. Does this bank discriminate against women in pay?

A - a randomly selected bank employee receives a high salary

B - randomly selected female bank employee

ANB - randomly selected female bank employee receives high salary

P(A)= 0,23 -23%

2 |P(B)= 0,4 -a0%

3 P(ANB )= 0,08 -s%

A|B - a randomly selected bank employee with a high salary is a woman

P(A|B )=P(ANB )/P(B) P(A|B )<P(A) - There is wage discrimination against women
P(A|B)= 0,2 -i3/B12

0.2<0.23-> Women working in this bank are less likely to be paid high salaries than men

© (@ [N G [b W e
o il A a2 ol [ | S

5|5 R [& |8 B |8

-
~N

-
1

Figure 7. Solving an applied problem using a conditional probability formula
Source: created by Olga V. lvanova.

7 HUcaxosa A.H., Mameeesa C.B., Mupownuuenxo T.II. Tlocobue mis MpakKTUYECKUX
3aHSITUIA M KOHTPOJISI CAMOCTOSITEIbHOM pabOThI CTYAEHTOB MO pasaey « [eopust BeposiTHOCTE
¥ MaTeMaTU4ecKasl CTaTUCTHKa»: yueOHoe mocodbue. OMmck: CubAIAU, 2007. C. 249.

8 3adadaes C.A., Jlesuenko K.I. AHaIM3 JaHHBIX: TEOPHUsI BEPOSITHOCTEI: yueOHOe mocobue
IUIST TIOATOTOBKHM K 9K3aMeHY (3aueTy) Mo TUCHUTUINHE «AHaTU3 JaHHBIX». M.: @UHAHCOBBII
yHuBepcuret, 2019. C. 74.
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4 A | 8 | < N £ | F | & | H |
1) 3apava. CpeAHVUWA pOCT OEBOYKM B TpU roga paseH 92 cm, a cpegHee
g— KBagpaTU4EeCKoe OTK/IOHEHWE paBHO 4 cMm. KakoBa BEpPOATHOCTb TOrO, YTO
4 pocT Bbl6paHHOM TpexneTHel AeBoukm byaer 6osee 110 cm?

?X - pOCT BEeBOYKM (B cMm)

6 |M(X)= 92

7 Jo= 4

8 |a= 110

9 |P(X>110)= 0,0000034

E =1-HOPM.PACI(B8;B6;B7;1)

11

Puc. 8. PelleHre 3aa4un Ha HAXOXAEHNE BEPOSATHOCTY ClyHaiiHON BEIUHUHBI,
pacnpeaeseHHo HOPMasbHO

WeToyHumk: cos3paHo O.B. MIBaHOBOWA.

=1-NORMDIST(B8;B6;B7;1)

4 »~ NN c | o | £ | F | 6 | H |
1| Task. The average height of a three-year-old girl is 92 cm and the mean
% square deviation is 4 cm. What is the probability that the height of the
2 selected three-year-old girl will be more than 110 cm?

5 |x- height of the girl (in cm)

6 |E(X)= 92

7 o= 4

8 |a= 110

9 |p(x>110)= 0,0000034

10

1

Figure. 8. Solving the problem of finding the probability of a random variable
distributed normally
Source: created by Olga V. lvanova.

A A | B | @ | D | E F | 6 | H L0
; 3apava. B HekoTopom areHTcTBe 06was Bbipyuka X (B maH. py6.) oT npogax roposbix

3 || KOHTPaKTOB CTPaXOBaHMA MMEET HOPManbHOe pacnpeaeneHne C NnapameTpamu my =

4| 986u 0% = 8, a cymmapHble CTPaxoBbie BbINAATbI 32 FOA ONMCHIBAIOTCA BEANYMHON Y,

: rge Y - cnyvaiiHaa BenuuMHa, pacnpeAencHHas Nno HOPManbHOMY 3aKOHY €

7 | mapamerpamu my =22 u ayz =5,5. Mpyu atoM KOIGOUUMEHT KOppenauum mexay

8 | BbIpyYKOi M CTpaxosbimu Bbinnatamu coctaenser p(X,Y) = 0,45. Haligute

195 MaTeMaTHYECKOe OXKMAAHME U AUCNePCHIO TOA0BOJ NPUBLINK CTPAXOBOTO areHTCTBa.

o ot e | | o)

12 X 98,6 8 0,45 ‘/D(f‘i,/D(r))

13 Y 22 55

0 | M —Y) = MO - M(Y) |
15 XY MX-Y)=| DX-Y)= Cov(X,Y)= ‘

16 76,6 |7,530075377| 2,984962311 DX -Y) = D(X) + D(Y) - 2Cov(X,Y)
17 =B12-B13  =C12+C13-2*D16 =D12*KOPEHb(C12*C13) ‘

18

Puc. 9. PelueHve 3apa4m ¢ UICNOIb30BaHNEM d)opMyn HYMCNOBbLIX XapakKTepucTunk
Ana 3aBUCUMbIX Cﬂy‘-lal7|HbIX BeJIN4YNH

UetoyHumk: cospaHo O.B. MIBaHOBOW.
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4 & | 8 | e | D e | F | 6 T
1| Task. In a certain agency the total revenue X (in million rubles) from sales of annual
;— insurance contracts has a normal distribution with parameters m,= 98,6 and a,? =8,
2 and total insurance payments for the year are described by the value Y, where Y is a
5 | random variable distributed according to the normal law with parameters my = 22 un
6 Uyz = 5,5.The correlation coefficient between revenue and insurance is p(X,Y) =
‘7 | 0,45. Find the mathematical expectation and variance of the insurance agency's annual
E profit.
9
10
PR o= p,Y)= Cov(X,Y)
11| BenmumHa X)) =e—e—r——
12 X 98,6 8 A VVar(X){/Var(Y)
13 ¥ 22 5,5 ‘
1 | EX-N=E®-EY) |
5 sy EX-Y)= | VarX-Y)= Cov(X,Y)=
16 76,6 | 7,530075377 | 2,984962311 | Var(X —Y) = Var(X) + Var(Y) — 2Cov(X,Y)
17 | =B12-B13  =C12+C13-2*D16 =D12*SQRT(C12*C13)

Figure 9. Solving the problem using formulas of numerical characteristics
for dependent random variables
Source: created by Olga V. lvanova.

[dunarpamma pasmaxa/ Box plot
120

100

72,49019608

20

0 a0
1

Puc. 10. luarpamma pa3maxa UTorosbix 6anioB CTYAEHTOB MO 3/1eMEHTaM
Teopum BEPOATHOCTEN B LMGPOBON cpene

WecToyHuk: co3paHo O.B. MIBaHOBOWA.

Figure 10. A box plot of students’ final scores on elements of probability theory
in a digital environment
Source: created by Olga V. lvanova.

B ampobGaumuu  cTpyKTYpHO-(YHKIMOHAJbHOM  MOAEIM  OOydYeHUSs
BJIEMEHTaM TEOpUM BEPOSITHOCTEM B LUMPOBOM cpedae ydacTBoBaio 153
cryneHTa. CpenHui 621 1o 3JIeMeHTaM TeOPUH BEPOSITHOCTEI y 00yJaroIuxcst
npubau3uTeNbHO paBeH 72. OH ObUT paccuuMTaH IO MTOTOBBIM JAaHHBIM:
BBIMIOJTHEHUE ayAUTOPHBIX CAMOCTOSITEJIbHBIX Pa0OT, pelleHHWe TOMAallHUX
3a/1a4, ONPOC Ha JIEKIIMOHHBIX 3aHATUSIX, pellieHue 3a4eTHbIX 3a1a4. [IpoBepum

408 MANADGEMENT OF EDUCATIONAL INSTITUTIONS IN THE INFORMATION ERA



Heanosa O.B. Bectiuk PYIH. Cepusi: Undopmaruzaiust oopasoBanusi. 2024. T. 21. Ne 3. C. 394—412

TUIIOTE3Y O TOM, YTO 3TOT PE3yJIBTaT Ha ypOBHE 3HAYMMOCTH MeHee 5 %
HeciaydaeH. Habmomaemoe 3HaueHME CTaTUCTUKU KPUTEPUS MOJIYUYUIU paB-
HbIM 1,27:

_X-MW) o

HaoI. S

T (M

re X =72.49 — cpenHee 3HaUEHKE UTOTOBOTO 6aslia cTyaeHToB; M(X) = 70 —
reHepajbHas cpeassisi; s = 24,17 — ctaHAapTHOE OTKJIIOHEHME, paCcCUMTAaHHOE
10 UTOTrOBBIM Oajam 153 cryneHToB; n = 153. A p-value = 0,102227 1o pac-
npeaeiaeHuto CterogeHTa B MS Excel. Takum oGpazom, moayduiau p-value
0oJIbIlIe YPOBHS 3HAUYMMOCTHU, TO €CTh CPEAHMIA 0T BPSII JIU OOBSICHUM CJIy-
YaMHOCTBIO.

Ha nuarpamme (puc. 10) mpeacraBiaeHbl HUXKHSISI U BEPXHSISI TPaHULIbI HOP-
™Mbl (5; 100), HuxHAA U BepxHss kBaptuau (57; 93), meauana (78), cpenHee
3HaueHue (72,49), ecTb BBIOPOC (CTYIEHT, KOTOPBIM HE IOCEIIaa 3aHITHS, Ha
3a4eTe MOJIYYMI HOJIb OaJJIOB).

3akimouenne. MHorosieTHUI onbIT paboTsl B cpene MOODLE, nudposu-
3allMd OO0Yy4YeHMsI dJIEMEHTaM T€OpMU BEPOSITHOCTEH, a TakKxKe CKOPPEKTUPO-
BaHHas1 paboTa Mo CO3JaHHOU CTPYKTYPHO-(PYHKIIMOHATBLHON MOJEIU LIM(pPO-
BO#l TpaHcpopMamuu Ipoiecca OOydeHUs] TMO3BOJIWIU TOATBEPAUTh, YTO
ugpoBuU3aLmsa 00ydeHUsT KOHKPETHBIM AUCUMIIMHAM — 3TO He MPOCTO pac-
npoctpaHeHue I'T-uHCTpyMeHTapus, a BBIIIOJHEHUE JOCTAaTOYHO CEePhe3HOM
paboThl, B HEKOTOPOI CTEIMEHU U3MEHEHUE MPEAMETHOIO COepXKaHUS, YITy-
osieHre npoduabHOK HampaBieHHOCTU. OOydyeHMe 2JIeMeHTaM TEOPUM BEPO-
SITHOCTEM, MMPOBEACHHOE MO CTPYKTYPHO-(PYHKIIMOHAIBLHOU MOJIEIN, TTOJIOXKM -
TEJbHO BJMSIET Ha YYEOHBIN MPOILIECC CTYIAEHTOB OYHON (hOpMbI OOyYEHUS,
COIJIACHO JaHHBIM MPOBEASHHOIO OMpoca 1 pe3yabTaTaM IPOMEXKYTOYHOM aT-
TeCTaluu:

— CTYACHThI ITOCUMUTAIM MHTEPECHBIMU U COBpeMeHHbIMU QR-ompoch,
KOTOpBIE MO3BOJISIIOT HE TIPOCTO MOJIydaTh Oajibl, HO MOOYXIalOT BHU-
MaTeJIbHO MPOCIIYIIMBATh JIEKIIMOHHbI TEOPETUUYECKUI MaTepua;

— BUIEOPa300pbl 3alay M BUACOJIEKLIMHU, IPEICTaBICHHbIE B WHAWBU-
JIyaJIbHOM Kypce MperojaaBaTesisi, HUKOTO He OCTaBUJIM PaBHOIYIIITHBIM
K PEeIIeHNIO MHTEPECHBIX 3aa4 10 TeMe IUCLIUTUIMHBI;

— BCE CTYACHTBHl OLICHWJIM BeACHUE OJIEKTPOHHBIX TeTpaieii Kak
COBPEMEHHOE U MOJIOXKUTEIbHOE HallpaBieHe B O0yYeHUM;

— COBMECTHbBIE OOCYXXIEHUsI pellieHUI 3aay IpernoaaBarelisl o CTyACH-
TaMyd Ha CEMUHApPCKUX 3aHSATUSX CPEACTBAMM JI€MOHCTpallMU BCEX
NIEMUCTBUIA HA 2KpaHe MOOYAUIM CTYIEHTOB K HAXOXIECHUWIO pEIIeHUs
3aJa4 pa3HbIMU CITOCO0AMM, a TAKXKe BBI3BAJIM MHTEpPeC K 00Jiee CI0XK-
HBIM 3aJ1a4aMm;

— MHOTME CTYAEHTHI ITIOJYYMJIM BBICOKME OaJlibl Ha IMPOMEXYTOYHOI
aTTecTallii, HEeYIOBJIETBOPUTEIbHBIX OTBETOB OKa3aJloCh Mallo
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(BO3MOXKHOCTb CITMCHIBAaHMSI OTCYTCTBOBaJIa: MHTepHET ObLT MOJIHOCTHIO
OTKJIIOUEH, COTOBbIE TeJIe(hOHbBI CIAHbI, PaOOTaJ JINILIb 00pa30BaTEIbHbIN
KaMIIyC ¢ OTKJIIOYEHHBIM MHIMBUAYAJTbHBIM KYypCOM IpernoaaBaTeis);

— Yy CTyOeHTOB c(opMupoBajach YBEpPEHHOCTb IIPM MCIOJb30BaHUM
LU(PPOBBIX TEXHOJOTUI, YTO CITIOCOOCTBYET UX yUeOHOI U MPO(GUIBLHO-
OPUEHTUPOBAHHOI CaMOCTOSITEJIbHOCTH.
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