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AnHoTamus. [lpobrema u yerp. B KOHTEKCTE MUPPOBU3AIIUK IIKOJIEHOTO 00pa30BaHUS
u obHoBneHus: TpeboBanuit ®I'OC K peanu3alvi MPOSKTHO-UCCIIEIOBATEIBCKON JeATENbHOCTH
IIKOJBHUKOB 00OCHOBBIBAETCS AKTYaIbHOCTh Pa3BUTHS MPOGECCHOHAIBHON MOATOTOBKU Oa-
KaJIaBpOB Tielarorndeckoro oopasoBanus B By3e. Memooonoeus. Kak 0000mieHne u cucrema-
TH3aL{sI HAKOTUICHHOTO MPAKTHYECKOTO OITBITA IPOSKTHOTO 00y4YeH s GaKkaaBpOB, a TAKKE ero
HAy4YHO-METOIMYECKOr0 aHAJIM3a, OIMCHIBACTCS TIOJITOTOBKA OaKalIaBpOB MEAarormIeckoro 0opaso-
BaHMS K MPOSKTHO-UCCIICIOBATEIBCKOM JEATEIILHOCTHA Ha OCHOBE MEXIUCIUILIMHAPHOTO B3aUMO-
neiictBus. Pezynomamot. TIpUBOAATCS MPUMEpPBI peain3aiud o0yueHus! Oyaylux y4durtenen
MPOEKTHO-UCCIICIOBATENILCKON JIEATEIBHOCTY MMOCPENCTBOM HCIIONB30BAHKS MEKIUCIUILINHAD-
HOTO TI0JIX0/1a B By3e. 3axnouenue. JlokazaHa He0OXOAMMOCTh (JOPMHUPOBAHUS Y OaKanaBpoOB
Mearorn4eckoro oopa3oBanust — OyAyLIMX IIKOJBbHBIX yuuTeneil — QyHAaMEeHTaIbHBIX, TEX-
HOJIOTHYECKUX YMEHHU pellaTh MPEeIMETHbIC U MEKAUCIUILIMHAPHBIC 33]a4i HA OCHOBE HC-
MOJIb30BaHUS CPEICTB NUGPOBU3ANNH U IIU(DPOBBIX 00PA30BATEIBHBIX PECYPCOB B KOHTEKCTE
npodeccHOHaIBHOTO B3aUMOICHCTBHS yUUTENEi PEIMETHHKOB U yUHTEIsl HHPOPMATHKH.

KaroueBrble ciaoBa: mudposuzamms o0pa3oBaHus, OaKalaBp MeAarornaeckoro oopaso-
BaHU$, MPOCKTHO-UCCIIE0BATENIbCKAS ACITEIbHOCTD, MEXIUCIMILTMHAPHBIN MOAX0]]
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Abstract. Problem and goal. In the context of digitalization of school education and
update of requirements of Federal State Education Standards to implementation of project and
research activities of school children the relevance of development of professional training of
bachelors of pedagogical education in higher education institutions is substantiated. Metho-
dology. As a summary and systematization of the accumulated practical experience of project-
based teaching as well as its scientific and methodological analysis, training of bachelors of
pedagogical education for project and research activities based on cross-subject interaction is
described. Results. The examples for training of future teachers in project and research activi-
ties by use of cross-subject interaction in higher education institution are provided. Conclu-
sion. The need to develop bachelors of pedagogical education — future teachers — in funda-
mental, technological skills to solve subject and cross-subject tasks using means of digitaliza-
tion and digital educational resources in the context of professional interaction between sub-
ject teachers and computer science teacher is proved.
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IHocTanoBka npodaeMbl. OTHON U3 CTPATETUYECKUX LI€JIE COBPEMEHHOTO
o0Opa3oBaHMs, TOMUMO COIMATH3AIMN U CTAHOBJICHHS aKCHOJIOTHUYECKOH chepsr
00ydJaronuxcsi, CEroiHs SIBJISETCS Pa3BUTHE UX KOTHUTUBHOU cepsl — popmMupo-
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BaHUE 3HAHUM, BKIIFOYAs] HABBIKM MIPOSKTHUPOBAHUS CBOEH NESTENHHOCTH HAa UX OC-
HoBe. [Ipu 3TOM 0a30¥ KIFOYEBBIX s MUGPOBOTO COMMYMa BUIOB AEATEILHOCTH
Y COOTBETCTBYIOIIMX UM IU(PPOBHIX KOMIIETEHIIUI CTAHOBATCS HE CTOIBKO TEOpe-
TUYECKUE 3HAHUS, CKOJIBKO (DYHIaMEHTaIbHBIC TEXHOJIOTHUECKUE YMEHHUS PeIiaTh
MpeIMEeTHBIC U MEXIUCIUTUTMHAPHBIC 3a]]a4H, UCTIONb3YS [U(PPOBbIE TEXHOJIOTHH,
B TOM YHCJIE CPEICTBAa M pecypchl HU(POBU3AIMN 00pa3oBaHUs U Tpodeccro-
HaJbHOM cdepsl [1-7].

OmHuM U3 BO3MOXKHBIX TMOAXOJOB K OOHOBJIEHHIO MPAKTUKU OOY4YEHUS B
1IKOJIE ¥ MPOPECCHOHATBHON MOATOTOBKU MEAAaroroB B YCJIOBUSAX CTAHOBJICHHS
1M(POBOTO OOIIECTBA SBISETCS OPraHU3AIMS POEKTHO-UCCIEIOBATEIIbCKON Jesi-
TEJILHOCTH OyIyIIUX MEAaroroB Ha OCHOBE PEIICHUS MEXAUCITUTUTMHAPHBIX 3a71a4
C MCIIOJIb30BaHUEM ITU(PPOBBIX TEXHOJIOTUN M CPEJCTB U(POBU3AIIMN 00pA30BAHM.

BMmecTe ¢ TeM mpakTHKa peanu3aliy MOAOOHOTO MOJAXOJa M3yueHa Helo-
CTAaTOYHO, HECMOTPSI HA TO YTO K HACTOSIIEMY BPEMEHHM HAKOIUIEH JOCTATOYHO
OoraThlii ONBIT B 00JACTH MPOEKTHOTO OOYYECHHSI M MCIIOJIB30BAHMS METO/Ia MPO-
€KTOB, HAIIPUMEP, B KOHTEKCTE 00YUYEHUS UCCIIEIOBATEIbCKON IEATEIBHOCTH WIIH
Ie1aroru4ecKoro MpoeKTUPOBaHUs 00pa30BaTENILHOIO Mpoliecca. B kauecTe Teope-
THUYECKOTO U SMITMPUUYECKOTo 0a3nca JaHHOTO HampaBieHHs] MOKHO yKa3aTh pa-
0O0THI 3apyOEIKHBIX MEIarOroB — OCHOBOIIOJIOKHUKOB MeTo/1a poekToB Jx. [pton u
V. Kunnarpuka n coBpemeHHUKOB — /. Mutuenna, [Ix. Munca, [Ix. Tomaca u
Ip.; @ TaK’e OTE€YECTBEHHBIX IEaroroB, akTUBHO HAYaBIIUX MPOJBUTATh METO
npoekToB B oOpaszoBarenbHoi npaktuke — C.T. Illankoro u .M. ConoBseBa u
coBpeMeHHBIX poccuiickux yueHbix — E.C. [Tomar, M.}O. byxapkunoii, M.B. Mo-
uceepoit, A.E. Ilerpoa, U.B. Pobept, H.A. Koueryposoii, JI.B. Haconkunoi,
C.B. 1Banogoii, C.B. [TactyxoBoii u ap.

YHUKATBHOCTh MEXAUCIUIUIMHAPHOTO MOJIX0/Ia Ha OCHOBE METOJIa MPOEK-
TOB M €r0 OTJIMYHUTEIBHBIX OCOOEHHOCTEH OT APYrol MPAKTUYECKON NeATeTbHO-
CTH, Hampumep, J1a00paTOPHBIX HCCIEAOBAaHUN WU Pa3pabOTKH MPOEKTa Kak
MPAKTUYECKON WUTIOCTPALMU U3yYEHHOTO0 MaTepuasa, OonpeaeseTcs cleayou-
MH TpeOOBaHUSIMHU K COBpeMeHHOMY TipoekTy [8. C. 3—4]:

1) xpumepuu yenmpanbHocmu — MPOEKTHI SBJISAIOTCS LIEHTPAIBHBIMU IO OT-
HOIICHHUIO K 00pa30BaTeNbHON MPOrpaMMe U, KaK CIEICTBHE, SBISIOTCS Y4eOHOU
MPOrpaMMOH, BBICTYIAs KaK LIEHTpajibHasi cTpaTerus oOydeHus; CTYIEHTHI 3Ha-
KOMSTCSI U H3y4al0T OCHOBHBIE MOHSATHUS IUCIUTUTHHBI Yepe3 MPOEKT;

2) sedywuti (ocHosononazarowull) 60npoc — MPOEKThl OPUEHTUPOBAHBI HA
BOIPOCHI WM MpOOJIeMbl, KOTOPbIE HANpPaBISIOT CTYACHTOB WMJIM «3aCTaBIISIOT
CTAJIKHBATHCS C IICHTPAIBHBIMU KOHIETIIMSME, TIOHATUSMU U TIPUHITUTIAMU JIHC-
IUTUTAHEL;

3) koncmpykmueHocms ucciedo8anus — MPOEKTHl JOJKHBI BOBJIEKATh CTY-
JIEHTOB B KOHCTPYKTHUBHOE (pe3yJbTaTUBHOE) UCCIeAOBaHUE (AU3aliH, MPUHSTHE
pElIeHUH, TTIONCK TTPOOJIeM, PeIIeHre MPOOJIeM, OTKPBITHE WITH TIOCTPOSHUE MOJIe-
Jieit), HO 0053aTeNbHBIMU YCIIOBHSIMU SIBIITFOTCST TpaHChOpMAIUs U KOHCTPYHPO-
BaHME 3HAHUU (IO OTMPEAEIICHUIO: HOBOE IIOHUMAaHKE, HOBbIE HABBIKU) CTY/I€HTOB;

4) aémoHomusi — IPOEKTHI B MPOEKTHOM OOYYEHUH B 3HAUYNUTEIHLHON CTETICHU
OpPUEHTHPOBAHBI HA CTY/ICEHTOB, OHU HE 3aKaHUMBAIOTCA C 3apaHee ONpeeIeHHBIM
PEe3yNbTaTOM WM HE UAYT MO 3apaHee ONpeleIeHHOMY IyTH, BKIIOYAIOT B ceOs
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OOJBIIYI0 CAMOCTOSATENIFHOCTD, BEIOOP M OTBETCTBEHHOCTh CTY/IEHTOB, YeM Tpa-
JTULIAOHHOE 00y4eHUE U TPAAULNOHHBIE TPOEKTHI;

5) peanusm — MPOEKTHI TOJKHBI OBITH PEANUCTHUHBIMU; TPOEKTHOE 00yUe-
HUE BKJIIOYAET B ce0s peajbHbIE MPOOJIEMBI, I'7le OCHOBHOE BHUMAHUE YNEISAETCS
MOJUTMHHBIM (HE CMOJAETMPOBAHHBIM) MpoOIeMaM MM BOIPOCAM M PELICHHs MO-
T'yT OBITh PEaTM30BaHBI.

OtmeTHM, 4TO BOIIPOCAaM MOATOTOBKH CIIELIUAIUCTOB, B TOM YHCIIE U YUUTe-
Jei, ¢ UCMOJIb30BAaHUEM TEXHOJOIMH MPOEKTHOro OOyuYeHHs M HCCIEeOBAHUSAM
€ro BIUSHMA Ha pa3BUTHE BOCTPEOOBAHHBIX HAaBBIKOB XXI Beka MOCBSIIEHO 3HA-
YUTENIbHOE KOJNYECTBO paboT. Brillie Mbl yka3aiu nuMeHa OT€UECTBEHHBIX U 3apy-
OEKHBIX aBTOPOB, CTABILIUX CETOJIHS KIACCUKAMHU 10 3TON MpoOIeMaTHKe.

OObpatuMcsi K COBpeMEHHOH 3apyOeXHOHM Iemarormyeckor JIuTepaType B
MOMCKE HOBBIX TpeHI0B. O030p pslla HAYYHO-METOJUUYECKHX UCTOYHHUKOB MO3BO-
JIUJI BBISIBUTH CIIEIYIOIIME HAMPaBIIEHHs, B KOTOPBIX PAaCCMaTpUBAIOTCSL:

1) BONpOCHI UCHOIB30BAHUS MPOSKTHOTO OOYYEHHUSI U €r0 TEXHOJIOTUH st
MOATOTOBKH CIICIIMAINCTOB TEXHUYECKUX creluanbHocTe [9—11];

2) UCHOJIb30BAHUE TEXHOJOIMH MPOEKTHOrO OOyYeHHUs M HCCIeOBaHHE ee
BIIMAHMS Ha pa3BuTue HaBbIKOB X XI Beka [12];

3) pe3ynbTaThl HCCIIEIOBAHUS OLEHKH YYUTEISIMUA MPOSKTHOTO OOYYEHHS C
UCIOJIb30BaHUEM ITU(PPOBBIX TEXHOJOTHHM U pa3InYHbIE aCMEKThl TPYAHOCTEH ero
BHEJPEHHUS B NpakTuky [13];

4) uccnenoBaHue pa3IMYHBIX ACIIEKTOB IMPOEKTHOTO 00YYEHMs B BUPTYyalb-
HBIX Cpesiax ¢ MCIOJIb30BaHUEM U(PPOBBIX TexHOsIOoruH [14—-16] u ap.

Taxum o0pa3om, Ha HaIl B3IV, UIMEETCS] COBPEMEHHAsl SMITUpUdeckas 6a-
3a KaK OTE€YECTBEHHBIX I1€JJarOroB-UCCieIoBaTeNel, TaKk U 3apyOeKHbIX AJis pas-
BUTHS CYIIECTBYIOLIMX BapUAHTOB U IIOCTPOEHUS HOBBIX aBTOPCKUX MHTEPIIpETA-
U METOIUKH 1O YKa3aHHOM MpoOJieMaThKe i YCIEIIHOTO OBJIAJCHUS TEXHO-
JIOTHEN MPOEKTHO-UCCIIEeI0BaTEIbCKON EATENbHOCTH U METOJIOM IPOEKTOB COBpE-
MEHHBIMH CTYyJIEHTaMH, HallpuMep OakajaBpaMy Me1arorundyeckoro oopa3oBaHus —
OyAyIIMMHU YUUTEISIMUA TPEIMETHUKAMH.

Cormacao @I'OC BO moaroroBku OakanaBpoB, OOYyYarOIIHXCS
o HaIpaBJICHUAM 44.03.01 Ilegarornueckoe oOpa3oBaHue

(http://fgosvo.ru/uploadfiles/FGOS%20V0%203++/Bak/440301 B 3 16032018.pdf)
n 44.03.05 Ilemarormueckoe oOpa3oBaHWE C JIBYMs TPOQUISIMH ITOATOTOBKH
(http://fgosvo.ru/uploadfiles/FGOS%20VO  %203++/Bak/440305 B 3 16032018.pdf),
OJIHUM W3 BUJOB JACSITEIHLHOCTU OyAYIIETO YUUTEIS SIBISIETCS MPOSKTHO-UCCIIEO-
BaTeIbCKas AeATeIbHOCTH [17].

TakuMm 06pa3om, 1eTb OMUCHIBAEMOTO HCCIEAOBAHUS — BBISIBJICHHUE YCIOBUN
Y TEXHOJIOTUH OPraHM3alvy MEXIUCLUIUIMHAPHON MPOEKTHO-UCCIIEN0BATEIbCKON
JESATEIIbHOCTH OaKajJaBpOB IMEAArormyeckoro oOpa3oBaHUs B MPOIECCE MX TPO-
(heccuoHanbHOM MOATOTOBKU B BY3€.

MeTtoabl uccienoBanms. B paMkax JaHHOM CTaTbu HaMu IpeEJIaraeTcs
JIBa BapuaHTa OpPTraHU3aIluu 00yUEHHUs TPOCKTHO-UCCIIEI0BATEIILCKOMN NeATEIbHO-
cTu 0aKaJaBpoOB IMEJAroru4ecKoro oOpa3oBaHMs HA OCHOBE MEXKIMCIUILTHHAPHO-
r'0 B3aUMOJICHCTBUS OyIyIIUX yUUTENEH B YCIOBHIX UX MPOodecCHOHaNbHON Mo-

TOTOBKH B BY3€:
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1) Henocpedcmeennoe yuacmue ¢ npoekmuotil epynne OyayIiero mneaarora B
XO/JI€ BBIMOJIHCHUS MEXIUCIUTUTHHAPHOTO MPOEKTA,

2) camocmosmenvHas pazpabomka OyIyIIAM TEJaroroM y4eOHOTO HCCIIe-
JIOBATEIBCKOTO MPOEKTA ISl MIKOJILHUKOB.

OTMeTHM, 9TO HEOOXOIUMBIM yCIIOBHEM peai3aiii 000MX BapHAHTOB SIB-
JISIETCS COCTaB YYaCTHUKOB IMPOEKTHOW TPYIIITBI — IBa CTYACHTA, OJMH U3 KOTOPBIX
oOydaercss mo mpodumo «MHpopMaThKa», a BTOpOHl — MO JOOOMY IMEIaroru-
yeckoMy npoduiaro. B Hamux nocneayromux padorax OyayT pacCMOTPEHBI UHBIC
BapUaHTHl y4yacTUs B MPOEKTHOI TpyIine i BBIOJHEHUS HCCIEI0BATEIbCKOM
NESTSIILHOCTH.

PesyabTaThl M 00cy:kaeHue. B mporecce uccienoBaHusi anpoOHpOBaHbI
JIBA OTHMCAHHBIX BBIIIE BapUaHTA OPTaHHU3AIUN MEXKIUCIUTUIMHAPHON MPOEKTHO-
HCCIIEIOBATEIILCKOM JICATEIIEHOCTH CTYIEHTOB B pPaMKaX pealn3aliui ux mpodec-
CHUOHAJILHOW MOJITOTOBKH B BY3€.

Ilepsvlii 6apuanm TipeanonaraeT padoTy CTyJCHTa B POCKTE B KAYECTBE yUacT-
HUKA TPYMITEI (KaK MUHUMYM M3 JIBYX Y€JOBEK). JTa paboTa HauMHACTCS C MMPOEKTHOM
paboThI HAYYHBIX PYKOBOJIUTENICH, KOTOPBIC IOJDKHBI 3apaHee MPOyMaTh H 00Cy-
JITH HE TOJIbKO TEMATHKY MEXIUCIUIUTMHAPHOTO MPOEKTa, HO W MPEIIOI0KHUTh
MIPUMEPHBIN PE3yNIbTaT padOTHI CTYICHTOB.

[TpoekTHast NEATEIBHOCTh YYaCTHUKOB, OYIyIIUX YUYUTENS-NIPEeIMETHUKA
U yuuTess HHOPMATUKH, MOXKET CTPOUTHCS TIO CXeMe, KOTopasi OMHICHIBAET IJIaH
¥ TOPSI0K B3aWMOJICHCTBUS YYaCTHUKOB MPOCKTHOW KOMAaHJBI B TPOIECCE
MIPOEKTHO-UCCTIEIOBATENILCKON JIEATETbHOCTH TPU PEIICHUH MEXIUCIUIUTNHAPHON
3aJauu.

UHdopMaTuk

MNMpeaMerHukK

!

JeranbHoe u3yieHue 00 bekTa, ABMeHuA

________________ T —————
Pa3paborka cueHapus AeMOHC TpauMu | Bbi0op 1 000CHOBaHMe MHC TPYMEeHTapua
MOoAenu : AN peanu3aupu Mogenu
_______________ _Y__________________|
§ | __Comsaciiooofoyscame commmaumicTovaGitaonT [t
¥104HeHue aeranei co3gaBaeMon Moaeny | Pa3pabortka 01aesbHbIX 351eMeHT 0B
: KOMMNbIO TEPHOM Moaeny
________________ Y ————————————
—*: CoBKMecTHOe oD0cviKaeHne CO3AaHHbIX 3/IeMeHTOB Moaenu |<—‘
________________ Frm—m——

Pa3paborka Me 1041k NpUMeHeHns OonucaHue MeroamuKu paspad oTku
KOMMNbIOTEPHOM MOZEeNnH B y4eOHOM KOMNbIO TEPHON Moaenu
npouecce

Cxema B3aMOoLencTBus YHaCTHMKOB MEXANCUNNINHAPHOM NPOEKTHO-UCCNEeA0BaTENbCKON AeATENbHOCTU
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| Subject Teacher Computer Science Teacher

.

Investigating an object, phenomenon

| R S - TR S e T - - 7

Constructing a project (model)
scenario

Selecting tools for
implementation of a model

¥
___________________ -
—-Ir In-group discussing a scenario and tools [
N o S R R R ] T O S e e h
I Designing elements of a computer
Detailing a model | BNG & compy
I model
r_______d__l_d__d_l ______ —
In-group discussing designed elements
b o s (B ROE ST SRR SRS VT, e e e
T h 4
: Finalizing a computer model
e e——. .
| In-group discussing and analyzing of a computer model

Identifying practices of
implementing a computer model in
teaching process

Describing practices of designing
a computer model

The scheme of interaction of participants in interdisciplinary design and research activities

[IpuBenem mpuMeEpHBIE THIIOBBIE TEMBI IS MEXIUCIUTUTMHAPHBIX CTYICH-
YECKUX HCCIIEOBATENLCKUX MPOEKTOB, B TOM YHCIIe U B 00JIacTH MeJaroruyec-
KOT'O MPOEKTUPOBAHUS:

1. Co3nganue TpexMepHBIX Mojielel (10 y4eOHBIM MpeaMeTam).

2. PazpaboTtka mnporpaMMHOTo obecreyeHust 11t 00pabOTKH pe3yJbTaTOB IKC-
MEPUMEHTOB.

3. Pa3paboTKka 3JIEKTPOHHBIX OTKPBITBIX KOHCHEKTOB ISl MPEAMETHBIX
YPOKOB.

4. Pa3paboTka OHJIAH-YPOKOB MO yU4EOHBIM IIPEIMETAM.

5. IlpoekTupoBaHUE U CO3JaHUE AIEKTPOHHBIX y4eOHBIX KYpCOB MO yuel-
HBIM IIpeIMETaM.

6. Co3nanue HUQPPOBBIX 00pa30BaATEIBHBIX PECYPCOB MO OTIAEIBHBIM TEMaM
y4eOHBIX PEAMETOB U JIp.

[Tpumepom peanu3anuu JAaHHOTO MOJIXOJAa K OCYIIECTBICHHIO MEKIUCIIH-
IUTMHAPHOTO B3aUMOJICHCTBUS B KOHTEKCTE Y4eOHO-MUCCIEI0BATEIBCKOTO MPOEKTa
CTylIeHTamMH OakallaBpuaTa Mo HallpaBieHHI0 MoAarotoBku «llemarormueckoe 00-
pa3oBaHue» (pasHble MPOQWIN) CTaTH HAYYHO-UCCIIEOBATENbCKHUE, KYPCOBBIE U
BBINTYCKHbIE KBATU(UKALMOHHBIE PA0OTHI MIIM AUCUUILINHBI IO BEIOODY.

Tak, nanpumep, B IleTpo3aBoCKOM rocy1apcTBEHHOM YHUBEPCUTETE IS
npoduieit «Marematukay u «MHpopmaTukay Kypc mo BwIOOpY «Opeanuzayus
NPOEKMHO-UCCIe008aMeNbCKOU dessimenvHocmuy; 1 npodwmieit «HavansHoe 00-
pazoBanue» u «Mupopmaruka», «Marematuka» u «HpopmaTHKa» Kypc Mo BbI-
6opy «lIpoexmuposanue u pazpabomka 00paz08amenbHbiX MyIbMUMEOULUHBIX pe-
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cypcoé»; B MypMaHCKOM apKTHYECKOM T'OCYyAapCTBEHHOM YHUBEpPCUTETE IS
npoduneit «MuapopMaTrkay u «Duzmka» Kypc 1Mo BeIOOpy «KomnviomepHnoe mo-
oenuposanue guzuueckux npoyeccogy; s npopuneit «Mupopmaruka» u «buo-
JIOTHS» B paMKaxX Hay4HO-HCCIEA0BATEIbCKON paboThl o TeMe « Cozdanue mpex-
MepHbIX mooenel no Kypcy buonozcuuy; 1 npoduieit «Marematukay u «UWH-
(dbopMaTrka» B paMKax KypcoBoi paboTsl o TeMe « Coz0anue yughposwvix obpaszo-
8aMeNbHBIX PeCcypco8 no OMoeIbHbIM MeMaM WUKOIbHOU MAMeMamuKuy 1 Jp.

B kauecTBe mpuMepa OCTaHOBHMCS Ha TIPOEKTE T0 TeMe «Memoouka ucnoib-
308aHUs 2PADUUECKUX OHNAUH-CEPBUCOB NPU PEUleHUU 2e0MeMPUEeCKUX 3a0ay KO-
OPOUHAMHBIM MEMOOOM 68 CIMAPUIUX KIACCAX», BHITIOIHIEMOro 0aKaiaBpamMH Mpo-
¢buneit «Marematrka» u « THPOpMaTHKaY.

Yka3zaHHBIN MPOEKT ObUT peaTu30BaH COTJIACHO MPEIJI0KEHHON HaAMH CXeMe
MEXIUCIUIUTMHAPHOTO B3aUMOJICHCTBUS OaKkanaBpoB — OyIyIINX yUUTENs-TIpe/-
METHUKa (y4uTeNsl MaTEMAaTUKH) U YyuuTelss UHPOpMAaTUKU (PUCYHOK) — Ha 4eT-
BEPTOM Kypce 00ydeHHs.

B pesynbrare MEXIUCLUIIIMHAPHOW IPOEKTHO-UCCIIEIOBATEIBLCKON Jes-
TEJIILHOCTH CTY/ICHTaMH B POJIH:

— «MHdopmMaTHK» — pean30BaHbl BO3MOKHOCTH MH(POPMALMOHHBIX TEXHO-
JIOTH B TIPOBEIEHUH KOMIIBIOTEPHOTO HKCIIEPUMEHTA C LIETbI0 CAaMOCTOSITETILHOTO
MOJTyYeHHUsST HOBOTO 3HAHHUSA O T'€OMETPUYECKOM OOBEKTE Ha OCHOBE M3YYCHUS
KOMIIBIOTEPHON MOJEIH, YTO JeNIaeT 3TU TEXHOJOTHU B Ipolecce o0yueHHs Of-
HUM U3 UHCTPYMEHTOB MO3HAHUS;

— «[IpenmeTHNK» — 000CHOBaHa HEOOXOAMMOCTh Mpeaararb 00y4YaromuMCs
B y4eOHOM IIpollecce MHTEPECHbIE 3aauM, pellaeMble PAa3IMYHbIMHU CIIOCOOAMH,
TEM CaMbIM TOBBIIIATH MHTEPEC Y IIKOJBHUKOB K MU3yUYEHHIO F€OMETPUH, MOKa-
3bIBasi BCE pa3HOOOpa3me M KPacoTy MaTeMaTHIECKIX METOJIOB, YOeXKIas yJanuxcs,
YTO eOMETPHUsl HHTEPECHAs U yBJIEKAaTeJIbHAs HAyKa.

B pesynbrate nmogo0HON MeXIUCIUIUIMHAPHONW MPOEKTHO-UCCIIEI0BATEIbCKON
JeSITETPHOCTH CTYJCHTaMHU CO3[aHbl y4eOHO-METOAMYECKHE MaTepUalbl B KOM-
neroTepHor nporpamme GeoGebra u Ha ownnaitH-cepsuce Gliffy, nmpennasnaven-
HBIE KaK /IS UCTIOJIb30BaHUs Ha Y4eOHBIX 3aHATHAX MO TEOMETPUH, TaK M BO BHE-
YPOUYHOU NIESITENIFHOCTH ¥ TIO3BOJIIIOIINE 000TaTUTh YUeOHBIN MPOIECC COBPEMEH-
HBIMM CpEICTBaMM Iepeiaun 3HAHUI U IEMOHCTpaluK yueOHOH MH(OpMaLuy, a Tak-
e TPeITI0KEeHa METOANKA UX UCTIOIB30BAHUS B 00pa30BaTEILHOM MPOLIECCe.

OOpatuMcst K OMUCAHUIO 8MOPO20 8aApUAHmMA OPTAHU3AINH MEKTUCIIATIIH-
HapHOM MPOEKTHO-UCCIIEA0BATENBCKON IESATEIbHOCTH OyIyLIMX MENaroros, B OCHO-
B€ KOTOPOI'O CaMOCMOsmeNbHOe GbINOJIHeHUe npoekma 1ol PyKOBOACTBOM IIPENoAa-
BaTels By3a, U OyIyIIHii earor OXBaTHIBAET M BBITIOJIHSET OJWH, a HE B TPYIIIE,
BCE 3Talbl y4eOHOr0 UCCIIEA0BATENBCKOTO MIPOEKTA JUIsl HIKOJIbHUKOB.

JlaHHBII BapHaHT pealn3yeTcs HaMH B YCJIOBUAX MPO(ecCHOHATBLHON TOJ-
TOTOBKH 0aKaJaBpOB MMEAarorHuecKoro 00pa3oBaHus B By3e — OyAYIIUX YUUTEICH
IIPEIMETHUKOB — B paMKaX AUCLUIUIMHBI 10 BBIOOPY WM B paMmkax Kypca « KT
8 00pazosanuLy, PEKOMEHIOBAaHHOTO B CBOE BPeMsi 00pa30BaTENbHBIM CTAHIAPTOM.

Ha nam B3rysin, comepkanne JaHHOTO Kypca MOYKHO pPacCMaTpUBATh KaK OUH
13 BapUAHTOB PA3BUTHS CYLLECTBYIOLIEH METOIMKHI UCTIONb30BaHUs MH(OPMAIIMOHHO-
KOMMYHHKALIMOHHBIX TexHoJorui u npoektHoro oOyuyenus E.C. [Tonar [18] B ycrno-
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BUSIX IM(poBU3auu o0pazoBaHus. Takke OTMETUM, YTO IPOTOTHIIOM 3TOH METO-
MKW MOKHO cuuTaTh nporpammy Intel «OOyuenue ans Oyaymero» [19], ucnomns-
3yemyto B Poccnn ¢ Hauana 2000-x ronos.

[Ipennaraemoe Hamu cofepkaHue o0ydeHHs OOHOBJIEHO 3a CUET BHEJIPEHUS
TEXHOJIOTUH I1€1arOrn4ecKoro MpOEKTUPOBAHUS, HIEMEHTOB MEKAUCLUIIMHAPHO-
ro NOAX0Ja K peleHno 00pa30oBaTeNbHbIX 33au (OpraHu3allMOHHO-METOINUYECKUX
U COZIepKaTeIbHBIX NPEAMETHBIX ), TEXHOJIOTUH B3aUMOJCHCTBUS MEXKIy yJaCTHUKA-
MH IPOEKTa, UCIOJIb30BAHUS AKTYAIbHBIX JJIsl CErOAHSILIHEr0 BpeMeHHU Ludpo-
BBIX TEXHOJIOTUH M CpelICTB HU(POBU3ALIMU Y4eOHOTO Ipolecca.

Camo coneprkaHre 0Oy4eHUs] UMEET MOJYJIbHYIO CTPYKTYpY U MpEArosaraet
U3y4YeHHe CIEeIYIONEero yueOHOro MaTepuara.

Mooyne 1. [Inanuposanue yuebHo2o ucciedo8amenbCKo20 npoekma no npeo-
memy. I'TaBHBII MOy, ONPENENIONINI BCIO NaTbHEHIIYI0 pabOTy CTYJISHTOB.
B xozne ero ocBoeHuss UM HEOOXOIMMO: BBIOPATH TEMY INPOEKTA; OIMPEIEIUTH BO3-
PacTHYIO TPYHITy yJammxcsi; GopMy pearusanun; copMyIUpOBaTh MENb U 3aa4H;
c(hopMyJIMPOBATh TIABHBIM BONPOC — MPOOJIEMy — IPOEKTa, HaJl PEIIEHUEM KOTO-
poro OynyT paboTaTh HIKOJIHHUKH, CIUIAHUPOBATH y4eOHBIE BOIPOCHI, KOTOPHIE
JOJKHBI OyTyT M3Y4HTh y4alllMecs; ONpPeleNIUTh AIUTEIbHOCTh MPOEKTa; pa3pa-
0oTaTh OOIIMIA TIJIaH MPOBEJEHUS MPOCKTA; MPOAYyMAaTh MPUMEPHBIE IIaHbI pado-
ThI IPOOJIEMHBIX TPYIII.

OcBoeHne METOAMKY IUIaHUPOBAHMS NPOEKTOB CTYJICHTHI BBIIIOIHAIOT B Mape.
Jns opopmiieHHs] OTYETHOW JTOKYMEHTALMU IO 3aIIUTE MOIYJS OHU OCYLIECTB-
JSIFOT COBMECTHYIO paboTy Haj JOKYMEHTOM, UCHOJb3ys cepuc «Google Joky-
MEHTBI.

Mooyns 2. Iloocomoseka ungopmayuonnvix pecypcos npoekma. B pamxax
JAHHOTO MOJYJIsSI CTYZICHTBI 3HAKOMSTCS C HOPMATUBHBIMU JJOKYMEHTaMH, OIpe-
NENAIOIIMMY TIpaBUiia UCHOJIb30BAaHUS Pa3IMUHBIX PECYPCOB, PACIOJIOKEHHBIX B
cetu MHTEpHeT, U npaBuiamMu opopMiIeHHUs] OMOIMOrpapuueckux CChUIOK, B TOM
qucie U Ha MHTEPHET-PECYPChl; HAXOAAT TEMAaTUYECKHE PecypChbl, HEOOXOIUMbIE
UM JUISl peau3aliy IpoeKTa.

Beinonnenune naHHoON paboThl CTYyAEHTHI OCYIIECTBIISIIOT C UCIIOJIb30BaHUEM
cepBucoB Google: «/lokyMeHTb, «3aKiagku» U «uck».

Mooyne 3. Opeanuzayusa pabomul epynn yuawjuxcs. OcBauBas JaHHBIA MO-
IyJb, CTYJIEHTBI MEHSIOT pOJIb OpraHU3aTOpa MPOEKTa Ha yYaCTHUKA U CO3/AI0T
pUMepHbIe HH(OPMAIIMOHHBIE TPOILYKTHI (OyKJIEThI, IPE3eHTAIlH, BUAEO, CAUTHI
U T. 1.), UCTIOJIb3YSl KOTOPBIE yYaIIUecss CMOTYT IMyOJMYHO MPEICTaBUTh PE3yJIb-
TaThl HCCIIEI0BATEIBCKON pabOTHI.

J151s1 BBITIOJTHEHHUST 3TOW paOdOThI CTYACHTHI BIPABE HCIOJIB30BATh HE TOJIBKO
cepBuchl cucteMbl Google, HO U JPYrHe CeTeBbIE CEPBUCHI M BEO-TIPUIIOKEHUS,
KOTOPBIE OHH BIIPaBe CaMOCTOSITEIbHO HAWTH B ceTH VIHTepHET.

Mooynv 4. Paspabomka Ou0akxmuyeckux Mamepuanos yieoOHo2o0 ucciedo-
samenbcko20 npoekma. B pamkax JTaHHOTO MOJYJIsl CTYAE€HTBI CO3/1al0T T€ AUJaK-
TUYECKHE MaTepHasbl, KOTOpble OyaAyT HEOOXOAMMBI UM JAJISl peasn3aluy MPOoeK-
Ta. 9TO MOXeET ObITh pa3paboTKa TECTOBBIX M UTPOBBIX 3aJaHUN I BUKTOPHH,
KOHKYPCOB U T. II., HAIIpUMep C UCIOJIb30BaHUEM cepBucoB LearningApps, Umaigra,
StudyStack, SuperTeacherTools, ClassTools u np., mpuMeHeHHE KOTOPHIX OHH
3aIJIaHMPOBAIM HA HAYaJIbHOM JTalle MJIaHUPOBAHUS MPOEKTA.
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Mooyns 5. Pazpabomka memoouueckux mamepuanog y4ebHo20 ucciedosa-
menbcko2o npoexma. JJaHHBI MOAYNb MPEAIoiaraeT OCBOCHHE CTYJICHTaMHU Me-
TOJUKHU OLICHMBAHUS MH()OPMAITMOHHBIX MPOAYKTOB, B KOTOPBIX ydallHecs Mpe-
CTaBISIIOT PE3YJIbTAThl CBOCH HCCIEeI0BATENbCKON JeSITEIbHOCTH: pa3padaThIBAIOT
KPUTEPHUH OIIEHUBAHUS (COZEpIKAaTEIbHbIE U TEXHOJIOTUIECKHE) U OMUCHIBAIOT MX
MOKa3aTeIH.

OdopmieHne KpUTEpUEB OIICHUBAHUS BBITIOJHACTCS CTYJJCHTAMH COBMECTHO
B 2JIEKTPOHHBIX Tabymiax cucteMbl Google.

Mooynw 6. [loocomoeka u 3auuma y4eOH020 UCCIe008amMenNbCKO20 NPOEKmd.
Jlisa myOnauyHOM 3amuThl pa3pabOTaHHOTO MPOEKTa CTYJIEHThl MOTYT HCIOJIB30-
BaTh Pa3NIUYHbBIE MPE3EHTAI[MOHHBIE CPEJICTBA, HANPUMEP MpPE3eHTAlluU, CO3/aH-
HbIE COBMECTHO, B mlape Ha cepBuce «IIpezentamum» cucremsl Google unu Ha me-
TOJIMYECKON CTPaHUYKE YUUTENS Ha caiiTe, CO3JaHHOM OOYYaroIIMMHUCS, €CIU OH
TUTAHUPOBAJICS.

Ilybnuunas 3awuma paspabomanno2o npoekma TpennoyaraeT ero o0cyx-
JICHWE BCEMM CTYACHTAaMH IPYMIIbI, TPUYEM C IPUMEHEHUEM METOJUKH «OebIX»
U «YEPHBIX» OIMOHEHTOB.

3akmoyenue. [TonpITOXMBasI CKa3aHHOE, YKaXXEM, YTO ONMMCAHHAS METOIH-
Ka TUTOZIOTBOPHO HCIIONIB3YETCsI B 00pa30BaTENbHOM NMpakTHKE MpodeccHoHab-
HOM MOJTOTOBKU T€IaroroB MpH MOJATOTOBKE yYuTeNleld He TOJIbKO UH(DOpMATUKI
Y MaTeMaTHUKH, HO U (PU3UKH, OMOJIOTHH, HHOCTPAHHBIX SI3BIKOB [5; 20-25].

Pa3BuTre MeTomnyecKkux Uie, MpeIoKEHHBIX B JAHHOW CTaThe U CTII0CO0-
CTBYIOIIUX Pa3BUTHIO MPOGECCHOHATHHON MOJATOTOBKUA U KOMIIETEHTHOCTH B 00-
JacTH MPOEKTHO-UCCIEA0BATEIbCKON EeATENbHOCTH OaKalaBpOB MeJarorniecko-
ro obpa3oBaHus — OyIyluX y4yuTenel, Mbl BUAUM B oOoraiieHun o0pa3oBaTelib-
HOW MPaKTUKU MPO(EeCcCHOHATBHOM MOATOTOBKH YUUTENS B By3€ 3a CUET UCIIOJNb-
30BaHMS:

1) MeTo10IOTHH TTEAArOrHYECKOT0 POESKTUPOBAHUS, MPEIUIOKEHHOTO U Pa3-
paboTaHHOTO B KOHTEKCTE Pa3HBIX aCIEKTOB 00pa30BaTEILHOTO MpoIlecca oTeue-
cTBEeHHBbIMHU yueHbIMU-TIefaroramu M.A. Konecnukosoii, A.K. Mapkosoii, O.I'. [Ipu-
kotom, A.II. Tpsmumeiaon, H.®. Paguonoroii, B.E. PagnonossiM, E.C. 3aup-bek
U IpYTMMH, KOTOpas MJI0IOTBOPHO HCIIONB3YETCS B KOHTEKCTE HEKOTOPBIX acrek-
TOB MPOQECCHOHAIBHON MeAarornueckoi MOJATOTOBKM CTYJEHTOB — OyAyLIuX
YUYUTENEH;

2) oxHOM U3 Tpex 00pa30BaTENIbHBIX CTPATETni, MPeANoIaralonux BHeIpe-
HHUE TEXHOJIOI'MH MPOEKTHOro o0yuyeHHs B yueOHbIM mpolecc, NpeIoKeHHBIX B
3apy0eKHON MpaKTUKe MHKEHEPHOro 00pazoBaHus [26] MOCPEACTBOM: a) 00no.I-
HeHUs UlU U3MEeHeHUs HanpasieHHOCmu y4ebH020 Kypca WIA U3Yy4aeMoro Mpej-
MeTa Ha Oosiee akKTHUBHOE OOy4YeHHME B PaMKax CYIIECTBYIOIIMX KypPCOB WM MpEa-
MeTOB; 0) unmezpayuu HeOOXOTUMBIX HABBIKOB U KOMITETCHIIUH 00ydaeMbIX (Ha-
pUMep, YIpaBIeHHE MPOCKTaMU U COTPYIHUYECTBO) M MX BHEIPEHHUE B CYyIIIE-
CTBYIOILIME KypChl, TEM CaMbIM pa3BHBas UX COJEpKaHHe (Ha HAIl B3IJISAM, 3/1€Ch
HEOOXOMMO YYHTHIBATh 0053aTENFHO M MEXIUCIUIUIMHAPHYIO OCHOBY HEKOTO-
PBIX HABBIKOB, KOMIETEHIIMM U B3aMMOJCHCTBHS MEXKIY y4aCTHUKAMU MPOEKTA);
B) nepeocmvicieHuss POIN O00pa30BaHMS WU YHHUBEPCUTETa B OOIIECTBE U, Kak
CJIEJICTBUE, U3MEHEHNE WIN pa3BUTHE Bcell yueOHON MporpamMmbl B HANpaBICHUU
OosibIIel THOKOCTH OTHOCUTENTBHO COBPEMEHHBIX TEHICHIINM Pa3BUTHsI OOIIECTBA.
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Takum 06p830M, IMPOCKTHO-UCCIICAOBATCIILCKAA ACATCIIBHOCTh UMCCT 00JIBIIIOE

3HaYEHUE HE TOJBKO JUIsl pa3BUTHs 00pa30BaTENbHOUM MPAKTHUKU B YCJIOBMSIX €€
nuGpPOBU3ALMH, HO U aKTUBU3UPYET chepy KOTHUTHBHBIX CIIOCOOHOCTEH 00ydae-
MOT0, KOTOpasi, B CBOIO OuY€pe/ib, 10 MHEHUIO Psijia MICUXOJIOrOB, SBJSETCS OCHO-
BOW JUIs pa3BUTHs 3HAUUTENILHOW YacTU APYTuX CIocoOHOCTel yenoBeka. B cu-
CTEeMaTHIeCKOM (HDOPMHUPOBAHUH TIPOEKTHO-HUCCIIEIOBATEIECKON ACATEIBHOCTH TPU
0o0y4YeHMH TpeIMeTy WIM B paMKax Mpo¢eCCHOHAIBHON MOArOTOBKH COBPEMEH-
HOTO CIEIMaNCTa MPOUCXOIUT paCIIMpeHHue KOTHHUTUBHOW cdephl ueroBeka u
«IIPOCTPAHCTBA €r0 MBIIIJIECHUS» 3@ CUET PEUICHUs] IIPEAMETHBIX 3a7a4 U MEXKINC-
LUIUTMHAPHOTO B3aUMOAENUCTBHUS B IPYIIIIE ITPU PeATU3alMi KOHKPETHOTO MTPOEKTA.
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project management are described and accepted all over the world. In our study, to model ap-
proaches to informatization of project activities, we will rely on the experience of using
the method in the economy and on the standards adopted worldwide and in the Russian Fede-
ration. Results. The conducted research has shown that in education it is possible to effective-
ly apply the approaches that have proven themselves in the economy, which makes it possible
to effectively apply the project method in educational activities. Conclusion. We were able
to apply universal standards of project management to model approaches to informatization of
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AnHoranmus. [lpobrema u yenvb. B cucrteme COBPEeMEHHOTO 00pa3oBaHUs BOIPOC HH-
CI)OpMaTI/I?)aHI/II/I HpOGKTHOI;‘I ACATCIIBHOCTHU HCCJICAOBAH JIMIIb B 4YaCTH €ro HCIOJIB30BAaHHUS B
paMKax OTAETBHBIX IPEIMETHBIX oOnacTeil. OTO 3HAYMTENHHO Cy’KaeT BO3MOXKHBIA A QeKT
OT NPUMEHEHUS JaHHOTO METO/a Ha CTHIKE NMPEIMETHBIX 00JacTeil, 4To SBISUIOCH H3HAYAIb-
HOU Tenbio ero co3manus. K ToMy ke KpallHe penKko yIIOMHHAETCS IMOCTPOCHUE CHCTEMBI
YIPaBICHUS MIKOJBHBIMU MPOSKTAMU, XOTS Ul Pealn3aliy MPOCKTa HEOOXOAMMO B TOM
YuCie YIpaBieHUe, OCOOCHHO B MPOCKTaX Ha CTHIKE MPEJAMETHBIX OONacTed, Korja 3aiei-
CTBOBAHBI II€JIbIe KOMAH/IBI: KOOPANHATOPOB NMPOCKTA (YUUTENI-IIPESAMETHHKH), €r0 yIacTHH-
KOB (YYCHUKH), MIPEICTABUTEICH OT MPEANPHUITHIA W/WITU BY30B (MapTHEPHI MpoekTa). Takum
00pazoM, IeNb UCCICIOBAaHMI — MOICTHPOBAHME MTOIXO0I0B K MH()OpMATH3AIMN TPOESKTHON
IesaTeNbHOCTH. Memooonozcus. IIpOeKTHBIH MEHEIPKMEHT JTOCTATOYHO OIKCAH B COBPEMEHHOM
JUTEPATYPe U HCCICAOBAHUAK, CYIIECTBYIOT COOTBETCTBYIOIIUE OOIICPUHSITHIC CTAHIAPTEI.
[Ipu mMomenupoBaHUU MOAXOJ0B K HH(POPMATH3AIUH POSKTHOMN AESTEIFHOCTH MPHUBICKAICS
OIIBIT UCTIOJIL30BaAHUA METOAAa B 9KOHOMHUKE, MIPUMEHSAINUCH MUPOBBIC U pOCCI/IﬁCKHe cTa”nzap-
TBL. Pe3ynomamui. [lokazano, 9To MMOIXOBI, 3apPEKOMEH/IOBABIINE ceOsl B 9KOHOMUKE, d(PPeK-
THUBHBI U B 00pa30BaHMM, YTO TI03BOJISIET HCIOIB30BATh METOI IIPOCKTOB B 00pa30BaTEIHHOM
IEATENBHOCTH. 3akmoyenue. TIpuMEHEHNE YHUBEPCAIBGHBIX CTAHIAPTOB MPOSKTHOTO MEHEIDK-
MEHTa JUIl MOJICITUPOBAHUS TIOAXO0B K HHOOPMATHU3AIMU [TPOSKTHOM EATEIBHOCTH B Jalb-
HEHIIeM MO3BOJIKUT OPTaHU30BBIBATH MPOSKTHYIO ACATEIBPHOCTh LIKOJIHHUKOB HA MPUHIIMITU-
QJIIbHO HOBOM YPOBHE.

KmoueBsble ciioBa: nundopmaTuzaius 0o0pa3oBaHus, METO/] IIPOSKTOB, IPOSKTHBINA Me-
HEIDKMEHT, CHCTeMa YIIPABJICHHUS TPOCKTAMHU

HUctopus crarbu: nocrynuia B peaakiuio 20 saaps 2021 r.; npuHsITa K TyOTHKAIHA
24 ¢espans 2021 r.

Has uurupoBanmsi: Miryugina E.A., Kornilov V.S. Modeling approaches to informa-
tization of project activities in secondary school // Bectauk Poccuiickoro yHuBepcureTra
npyx0br HaponoB. Cepusi: Uadopmaruzanus obpaszoBanms. 2021. T. 18. Ne 2. C. 128-136.
http://dx.doi.org/10.22363/2312-8631-2021-18-2-128-136

Problem statement. The project method has been actively used in modern
pedagogy since the 20th century (see, for example, [1-3]). We live in the digital
age, when activities can no longer exist outside of digital spaces, when it is im-
possible to neglect modern technologies. Long-established methods should be im-
proved taking into account the use of modern technologies for their implementa-
tion. So the project method, which has long been used in education, as well as in
the economy, is undergoing changes and gaining new opportunities. In business,
this method has undergone a digital transformation, it is no longer used outside of
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digital technologies, since the method was able to be integrated into business
management systems. In education, however, there is no such system informatiza-
tion of the project method, which, in our opinion, does not allow us to use it fully.
Subprojects in school are often understood as abstract research on a specific
topic, creating a presentation and presentation, and defending a project. The most
accurate use of the project method can be traced in computer science, when chil-
dren create a software product with its subsequent protection for the audience.
And in business, the method has found the greatest application in IT companies.
Currently, there are enough software products that allow you to manage pro-
jects. But considering the research in the field of application of the project method
and its informatization, we noticed that in pedagogy, the project method is consi-
dered from the point of view of creating a project and an important part is missed —
project management. Of course, when applying the project method in education,
we are talking about two sides: the didactic part and the educational project itself.
As part of the research hypothesis, we assume that we will be able to apply
the experience and standards of applying the project method in business, project
management technology in business for the implementation of educational projects.
Another task that becomes most effectively solved when using the project
method using information technology is the task of evaluating the work of stu-
dents, especially relevant, evaluating each team member while working on the pro-
ject. For teachers, the important task of accumulating grades in the subjects taught
is solved. Since one of the difficulties of implementing project activities in the educa-
tional process is also the formation of a balanced load of the student and teacher,
since there are already working programs in the subjects, there is a schedule:
the time of students and teachers is scheduled. And there is always the question of
how to organize the work on the project. Of course, in high school there is a sepa-
rate time allocated for the subject “individual project”, but we understand that this
is not enough for the full implementation of the project, as well as the participa-
tion of only one teacher to work with students on an interdisciplinary project.
In other words, project activities should be integrated into the quality management
system of the educational organization, and not be something foreign, additional,
complicating the work of students and teachers.
Method of research. The study used a modeling method, and also analyzed
the national standards of the Russian Federation on project management' for mode-
ling the educational project management system using information technologies.

! GOST R 54869-2011. Project management. Requirements for project management (ap-
proved and put into effect by the Order of Rosstandart of 22.12.2011 No 1582-st). Moscow:
Standartinform Publ.; 2012; GOST R 56715.1-2015. Project management. Project management
systems. Part 1. Basic provisions (approved and put into effect by the Order of Rosstandart of
17.11.2015 No 1824-st). Moscow: Standartinform Publ.; 2017; GOST R 56715.2-2015. Project
management. Project management systems. Part 2. Processes and the process model (approved
and put into effect by the Order of Rosstandart of 17.11.2015 No 1825-st). Moscow: Standartinform
Publ.; 2016; GOST R 56715.3-2015. Project management. Project management systems. Part 3. Me-
thods (approved and put into effect by the Order of Rosstandart of 17.11.2015 No 1826-st). Moscow:
Standartinform Publ.; 2016; GOST R 56715.4-2015. Project management. Project management
systems. Part 4. Data and data model (approved and put into effect by the Order of Rosstandart of
17.11.2015 No 1827-st). Moscow: Standartinform Publ.; 2016; GOST R 56715.5-2015. Project
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Results and discussions. The Federal State Educational Standard for Se-
condary General Education provides for the implementation of an individual pro-
ject by students for a year or two years, while projects are classified as infor-
mation, creative, applied, design, engineering, and so on®. For such a long-term
work, a well-developed project management system is necessary, which also in-
cludes a control system.

For these purposes, we have built a model of educational project manage-
ment, based on the national standards of the Russian Federation on project ma-
nagement.

To build a system of processes, we take as a basis the system adopted in one
of the national standards of the Russian Federation®, and project it on the mana-
gement of the school project (Figure 1).

The standards define five consecutive phases of the project life cycle, which
are shown in Figure 2.

Process system The system of processes in the school

PI’Oj ect management Project manager (teacher, who is responsible for the
f » main topic of the project, or a representative of the
Processes school administration)

Project management . , A team of teachers who are involved in the
processes project supervision

Team members are projects that deal with financial

Supporting processes P » calculations, providing the team with materials, and
searching for resources

Team members who are engaged in direct work on the

Product creation Processes | product, including marketing, design, etc

Figure 1. Project management process system

I — initiation —# D — determination P — planning —» S — control » A - completion

Figure 2. Project life cycle

Moreover, the subsequent phase cannot begin without the successful comple-
tion of the previous phase. This is the key to the quality of project management.

management. Project management systems. Part 5. Terms and definitions (approved and put into
effect by the Order of Rosstandart of 17.11.2015 No 1828-st). Moscow: Standartinform Publ.; 2017.

2 Order of the Ministry of Education and Science of the Russian Federation of 17.05.2012
No 413 “On approval of the Federal State Educational Standard of Secondary General Education”
(registered with the Ministry of Justice of the Russian Federation on 07.06.2012 No 24480). Ros-
siyskaya Gazeta. 21 June 2012. No 139.

3 GOST R 56715.2-2015. Project management. Project management systems. Part 2. Pro-
cesses and the process model (approved and put into effect by the Order of Rosstandart of
17.11.2015 No 1825-st). Moscow: Standartinform Publ.; 2016.
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At the first stage of the project life cycle (initiation), work is carried out on
the formation of the project team, the distribution of roles in the team, and the de-
finition of project goals. At the same time, it is important to note that when deter-
mining the project goals, the team needs to answer the following questions: what
task is being solved? Who is the beneficiary as a result of solving the problem?
What concrete and measurable benefits does it acquire?

At the second stage (definition), the team determines the list of the main in-
terim results of the project, the list of necessary resources for the implementation
of the project. Moreover, the project manager helps teams identify the main inte-
rim results, determine the order and forms of reporting on each result, taking into
account the roles of each team member (you can say, determine the list of tasks
for team members). Also, the project management team, together with the project
team members, determines the criteria and indicators of the quality of the results
obtained (used for evaluating the subjects in which the competencies necessary
for the implementation of the project were obtained).

During the planning phase, the interim results of the project receive specific
deadlines — a project implementation plan and a reporting plan are formed. It also
defines the methods of working with changes — the procedure for making changes
to the project implementation plan.

After the planning is fully completed, the monitoring phase begins: students'
activities to implement the plan are launched, taking into account all planned re-
porting. At the same time, the project curators (project management) — subject
teachers — evaluate the implementation of the corresponding intermediate results.
The final process of this phase is the acceptance of the project.

At the completion phase, a final report on the project is prepared, an archive
of project documentation is formed, achievements are evaluated, and project expe-
rience is summarized.

The experience of using information technologies in schools shows that de-
spite the wide variety of technologies and their huge capabilities, it is not always
easy for teachers to understand in what situation and how to use these technolo-
gies [4]. In our research, we help to solve this problem by showing the possibility
of using specific technologies in this situation, namely in the processes of mana-
ging educational projects.

In order to be able to effectively implement the management of all phases of
the project, we used the Trello project management system. The most important thing,
in our opinion, is that this system allows all project participants to communicate with
each other, record all comments and discussion stories, exchange external files within
the project, and each file will be linked to a specific point in the project implementa-
tion plan and will be stored directly in the information system, which will allow all
project participants to have access to information regardless of their location.

For automation purposes, we have created two electronic boards “Project
preparation” and “Project implementation”. Moreover, the “Project preparation”
board is a standard one, suitable for any project (Figures 3, 4).

The electronic board “Project implementation” will already be individual for
each project and will be built in accordance with the plan. Moreover, for each ele-
ment of the plan, you can assign those responsible and describe the task and the re-
porting procedure in more detail in the card, set deadlines, and the system will auto-
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matically remind you of the deadline for a particular task. It is important that each
element of the plan can be broken down into smaller steps, the so-called checklist.
The system also allows project participants to comment on the progress of the pro-
ject for each step (inside the card).

( [@ Boards Jump to... Q

-4, The Dream Team has a free trial of Business Class for 12 more days.

00) Board ~ Project dmﬂing i The Dream Team % é Team Visible @ Invite

HyxHo cpenate B npouecce loToBO

Defining project goals | Team formation

Qo1 = ® Sep 16

Development of the project plan

® Oct 22

+ Add another card

Determining project resources + Add another card

@ ONowb = 91 EM

+ Add another card
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Figure 4. Electronic board “Project implementation”

Teachers-curators, along with curators from universities or enterprises, should
also have access to the boards to directly comment, answer questions, and evalu-
ate the progress of the project.

We get a network structure that allows many project participants to interact
within the framework of working on the project at once. These technologies are
close and understandable to modern schoolchildren, they are one of the trends of
the digital age, which makes it possible to further interest children [5].

But there are also disadvantages to this system. This is an external system
for the school, it requires additional authorization of users, individual accounts.
Trello can be added to the classroom in the Teams system from Microsoft Office,
which was actively used in the distance learning format during the restrictive
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measures related to the pandemic, but these systems are not directly integrated
with the Moscow e-School.

Of course, if there are grounds for using the project method at the level of
the Federal State Educational Standard, it is necessary to study the issue of pro-
viding students with the opportunity to manage projects using the platform of the
Moscow e-School. This approach would allow us to apply scientifically proven
requirements for standardization and unification of educational resources [6], which
would raise the level of informatization to a higher level. Thus, it would be easier
to methodically describe the project, immediately assigning to each stage of the pro-
ject the necessary elements of the curriculum of the relevant subject, and then evalu-
ate the project not only as a whole, but to transfer the assessments to the relevant sub-
ject topics with automatic grading in an electronic journal, thereby using the project
activity not as something separate, but as a component of the educational process,
a component of the educational program, work at the intersection of subject areas.

Conclusion. For the full and modern use of the project method in the digital
age, it is most effective to use modern technologies [7; 8]. Our main conclusions are
that when using the project method in educational activities, it is also important to
pay attention to building a project management system, as if we were working on
projects in professional activities. Moreover, the use of network technologies plays
an important role in the informatization of educational project management, that is,
project management systems contain all the functions of network interaction and
cloud technologies. Moreover, the use of the project method in educational activi-
ties with the use of project management information systems introduces students
not only to work in projects, to work in teams, but also to use modern technologies,
which allows high school students to gain competencies in the field of modern
technologies that are used in real professional activities [7; 9—15].

Thus, we believe that it is necessary to use project management information
systems for educational projects in high school, and we were able to successfully
use the experience of project management in professional activities in the ma-
nagement of educational projects in high school.
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Kak ¢aKkTop HauMoHaNbHOW 6e30NacHOCTU
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AnHoraums. [Ipobrema u yenp. ONpeaensoTCs MECTO U POJIb 0Opa30BaHUS B CUCTEME
HAIMOHATBHOW 0E30IIaCHOCTH Ha COBPEMEHHOM 3Tare IOCPEACTBOM aHan3a 3apyO0eKHOU U
POCCHICKOI HOPMATHBHO-TIPABOBOM 0a3bl, a TAKXKE HAYYHOW JIUTEPATYPHI IO TEMATHKE HCCIIe-
JoBaHus. Memooonozus. AHaNM3 1 NapajiiebHOE COMOCTAaBICHHE OCHOBHBIX OTEUECTBEHHBIX
1 3apyOEKHBIX HOPMATHBHBIX MPABOBBIX aKTOB B c(epe obecrieueHusi 6€30MacHOCTH TT03BO-
JIMIM BBIABUTH KITIOYEBBIC TPaHC(HOPMALIUK BOCHPHUATHS U BHICHUS 00pa3oBaHUs Kak (akTo-
pa HalMOHAIBHOI 0E30MacHOCTH B 3apyOeKHBIX cTpaHax U Poccuu, chopMynupoBarh mpu-
YHHHO-CJICICTBCHHBIE CBSI3M MEXIy Pa3BUTHEM CHCTEMBI 00pa30BaHMS W HAIIMOHAILHOW 0e3-
OTACHOCTEIO. Pe3ynvmamut. [IpoOiaeMsl HallHOHANEHOW 0€30IaCHOCTH BO BCEM CBOEM MHOTO-
00pa3uy CyLIECTBEHHO CBS3aHbI C COCTOSIHUEM M YCTONYMBOCTBIO Pa3BUTHS 00pa30BaTeIbHON
cepsl, BIUSIHIEC KOTOPOH HOCHUT JOITOCPOYHBIN XapakTep U UMeeT AaJeKO WAYIINE TOCIea-
CTBHS B BHJIE TUCIIPOIIOPLUHA B COIHATHHO-’KOHOMIYECKOM U HayYHO-TEXHOJIOTUIECKOM Pa3-
BUTHH CTpaHbl. 3axmouenue. Dopmanu3anus CyIIeCTBYIONIUX MOAX0J0B K OLICHKE yrpo3 Ha-
[IHOHAIIFHOI 0€30ITaCHOCTH M AKOHOMIYECKHX ACTIEKTOB €€ 00ECTICUSHHSI TI03BOJIHT TIPEIIOKUTD
METOAWKY KOJIHYECTBEHHOW OLIEHKH 3aTpaT Ha CHUCTEMY OOpa3oBaHUs B LEIOM (MU TOIBKO
Ha BBICIIEE 00pa3oBaHue), HEOOXOAUMBIX [UIS ONTUMH3ALNY BIUSHUS 00pa30BaHUs HA HAIU-
OHAJIbHYIO 0€30TMTaCHOCTb.

KaioueBsble cioBa: o0pa3oBaHHe, HAIlMOHATBHAS 0€30MAaCHOCTH, CTPATETHYECKUE Ha-
LMOHAJIbHBIE IPUOPHUTETHI, TOCYAAPCTBO, KOHKYpeHuus, STEM

Baarogaproctu u ¢punancuposanue. Cratbs noarorosinesa B pamkax HUP «Uccne-
JOBaHUE JOJITOCPOYHBIX TEHACHIUH Pa3BUTHA B CHCTEME HENPEPBHIBHOIO NMPOQECCHOHATBHO-
ro oopazoBanus» (11.4,2021).
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STEM education as a factor of national security
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Abstract. Problem and goal. Determination of the place and role of education in
the national security system at the present stage based on the analysis of the foreign and Rus-
sian regulatory framework, as well as scientific literature on the subject of the study. Metho-
dology. Through the analysis and parallel comparison of the main domestic and foreign regu-
latory legal acts in the field of security, the key transformations of the perception and vision
of education as a factor of national security in foreign countries and Russia were identified,
and the causal relationships between the development of the education system and national
security were formulated. Results. The problems of national security in all their diversity are
significantly related to the state and sustainability of the development of the educational
sphere, the impact of which is long-term and has far-reaching consequences in the form of
imbalances in the socio-economic, scientific and technological development of the country.
Conclusion. The formalization of existing approaches to assessing threats to national security
and the economic aspects of ensuring national security will allow us to propose a methodolo-
gy for quantifying the costs of the education system as a whole (or only for higher education),
necessary to optimize the impact of education on national security.

Keywords: education, national security, strategic national priorities, state, competi-
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IMocTanoBKa mpodJieMsbl. be3onacHOCTh — HEOOXOAMMOE YCIOBHE yCTOMYH-
BOT'O Pa3BUTHS JII0OOT0 00beKTa coluanbHOM cucteMbl. Kak mpaBuio, s rocy-
JIapCTBAa KaK COLMAJIbHOW CHCTEMBI BBOIATCS NMOHSATHS BHYTPEHHEW M BHEILIHEHN
6e3omacHocTH [1; 2], comepkaHne NeATeIbHOCTH MO0 00ECMEeYEHUI0 KOTOPBIX OTI-
penensieT yrpo3bl, UCXOSAIME OT BHYTPEHHUX U BHEITHUX UCTOYHUKOB [2].

B xonne XX — navane XXI Beka B Mupe HaOMIOIAIOTCS pauKaIbHbIC H3Me-
HEHUS MOJIMTUYECKUX M COLUATBHO-DKOHOMUYECKUX YCJIOBUU B pAZIE TOCYNAPCTB.
ObocTpeHue colManbHbIX, dKOHOMUYECKUX, MOPAIbHO-HPABCTBEHHBIX MPOOIEM
COBPEMEHHOT0 OOIIECTBAa, YCHUICHHE MEXKCTPAHOBOW KOHKYPEHIIUH, OCIa0ICHHE
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PETYISTOPHON POJIM CUCTEMBI MEXAYHAPOAHBIX TIOTOBOPOB B cepe obecreueHust
0€30MacHOCTH TOCYAapCTB, TPOMBIIIUICHHBIN IITTUOHAK, KOMITBIOTEPHAS TIPECTYTI-
HOCTh M TEPPOPU3M YCHIIMBAIOT POJIb M 3HAYCHHE oOecreueHus: 0e30MacHOCTH
JUTSl TOCYIapCTBa U OOIIIECTBA.

Cucrema 00pazoBaHusi — COCTaBHas 4acTh TOCYJapcTBa Kak COLMAIbHOU
CUCTEMBI. YPOBEHb PA3BUTHSI YEIOBEUECKOTO KaluTaja BIMSIET Ha yCTOMYHUBOCTD
Pa3BUTHs TOCYJapCTBA U COCTOSTHUE HAIIMOHAJIBHOM Oe3omacHocTH. B TO e Bpe-
MsI U COCTOSIHHE HallMOHAJILHOW 0€30MaCHOCTH CYIIECTBEHHO BIMSIET Ha YCTOWYH-
BOCThH 00pa30BaTeIbHON CHephl U MMEET JAICKO WAYIIUE TOCICACTBUS B BHIE JIHC-
IIPOIIOPLUI B Pa3BUTHM COLMAIBHONW, SJKOHOMHUYECKOW, dKOJIOTHYECKOW U IIPOU3-
BOJICTBEHHOM CpeJIbl N3-3a HEJJOCTaTOYHOT'O Pa3BUTHS YEJIOBEYECKOTO KaluTasa.

3HAYUTENbHBIN BKIIaJ] B pa3padOTKy TEOPETUUECKUX MOIXO0B K OIpeee-
HUIO CYIIHOCTH, MECTa M POJIU MPOIIecCCOB 00pa30BaHus B OOILIECTBE BHECIU TaKUE
3apy6esKHbIe HecenoBareny, kak . bekkep, 1. bon-Tlopar, I1. Opykep, [x. Kena-
puk, b. Kukep, P.JI. JlamGeprt, JI. pon Muzec, [x. Munuep, Ix. Haiir, [Ix. [1ca-
xapormyioc, II. Pomep, JI. Typoy, T. Illynsn u op.

[Tpobnemam cBsi3u 00pa30BaHUS U YKOHOMHUUYECKOTO POCTa, €T0 BO3JCHCTBUIO
Ha pa3BUTHE MOCTHHAYCTPUAIBHOTO OOIIECTBA, II00ATH3AIMKA 00pa30BaHuUs MOCBSI-
mensl pabotsl JI. benna, JI. bunge, M. Kacrensca, ®@.I". Kym6ca, I1.H. Kamnben-
na, @. Maxmyma, T. Cakamoro, H. Cmensepa, I1. Ckotra, O. Toddnepa, ©. Dyky-
simbl, [Ix. X0omKCcoHa U Ap.

AHanM3 MpOIECCOB Pa3BUTHUS OOpa30BaHUsI B 3apyOEKHBIX CTpaHax OTpa-
xeH B Tpynax 0.C. Andepona, FO.B. bosipuyka, A.M. T'anarana, JI. T'ox6epra,
H.N. JlaBeimosa, C.JI. 3apenkoii, . Maitbyposa, B.11. Mapuunkesuu, 10. Mairy-
Hary, JI.H. Tapactoka, K.H. [eiikoBuua, B.H. ®enoceeBoii u np.

Paznuunble acnexkThl nMpobsieMbl 6€30MIacHOTO YeOBEUECKOTO Pa3BUTHS,
(GYHKIIMOHUPOBAHUS COIMATBHOMN cdephl oO1IecTBa, CTAHOBICHUSI HOBOH Mapa-
JTUTMBI DKOHOMUYECKOT0 pa3BuTHs paccMatpuBanu JI.A. benoycosa, U. bonotus,
A.B. Baxpamees, b. Mutun, JI.A. Muspuns, B. Iletpos, B. Paxmanun, C.C. Cy-
nakmwH, O.H. Cmonun, C.B. Crenamun, B.JI. Tam6osues, B.JI. lllynb u ap.

BianmoBnmusiHzE cucTeMbl 00pa30BaHMs M HAIIMOHAIBHOM O€30MaCHOCTH MOYKHO
XapaKTepU30BaTh OOJIBIITUM YUCIIOM MPUIMHHO-CIICJICTBEHHBIX CBSI3€H, KOTOpHIC
HE BCerja MO)KHO NPEACTaBUTh KOJIMYECTBEHHO, MOATOMY ONPEIEICHUE POJIU U
BKJIa/Ia CHCTEMBI 00pa30BaHMs B o0ecrieueHre KOMIUIEKCHOM 0€3011acHOCTH TOCY-
JapCTBa OT BHEIIHUX M BHYTPEHHHUX yrpo3 KpalHe aKTyaJlbHO B HACTOsIIEE Bpe-
Ms. OcOOEHHO Ba)KHBIM 3TO CTAHOBHUTCS B CBSI3U C HAaYaBIIMMCS KPU3HCOM B 00-
pa3oBaHMM, KaTanu3atopoM kKoToporo crana nanaemuss COVID-19. Ouenka ponu
cUCTeMBbl 00pa3oBaHuUsl B 00€CIIEUEHUN HAIIMOHAJIBHON 0€30MacCHOCTH IMO3BOJISET
0os1ee 000CHOBAHHO OMPEEIHUTD 33/1a4U TOCYIapCTBa B OTHOIICHUU CUCTEMBI 00-
pa3oBaHus Kak (pakTopa, BIUSIONIETO Ha HALIMOHAIBHYIO 0€30MaCHOCTbD.

Metoasbl ucciaenoBanus. Ha ocHoBe aHanm3a 3apyOeKHON U poccuilckoin
HOPMAaTHUBHO-TIPABOBOW 0a3bl chopMUpOBaHA BHIOOPKA MCTOYHUKOB, OTHOCSIIIHX-
csl K 00pa30oBaHUIO B KOHTEKCTE HAIIMOHAIBLHOM 0€30MacHOCTH, C UCIIOJIb30BAaHUEM
KOHTEHT-aHaIu3a 1 GopMalbHO-fopuarnueckoro Mmerona. Ilocpencrsom nx anamm-
3a U MapajieIbHOTO COMOCTABIICHHUS BBISIBICHBI KIIIOUEBbIE TpaHCPOpMAIH BOC-
NPUATUS U BHICHHUS 00pa3oBaHMs Kak (akTopa HAMOHAJIHHOH OE30MacHOCTH B
3apyOexHbIX cTpaHax u Poccuu. [1o utoram cucremaTu3anuu OpUeHTUPOB U LIEH-
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HOCTHBIX YCTaHOBOK, OTPa)KEHHBIX B COOTBETCTBYIOIUIMX MOIUTUKO-OMPEIENISIONINX
JIOKyMEHTaX, c(HOpMyITUPOBaHBI MPUYMHHO-CIICJICTBEHHBIC CBS3H MEXIY pPa3BH-
THEM CHCTEMbI 00Pa30BaHUS U HAI[MOHAJIBHOU 0E30MaCHOCTHIO, OMpeneIeHbl Me-
CTO U poJib 00pa30BaHusl B CUCTEME HAllMOHAJIbHOM 0€3011acHOCTH.

B ®enepansHom 3akoHe Poccuiickoit ®@enepaunn «O 6e30macHOCTH» OT
28.12.2010 r. Ne 390-®3 He maercs ompeneneHus 0€30MaCHOCTH, HO OOJIBIINH-
CTBO CHEIMAIMCTOB MOJ 0€30MacHOCThIO MPUMEHHUTEIHHO K TOCYJapCTBY MOHH-
MaloT COCTOSIHME OOLIECTBEHHBIX OTHOIIEHHUH, 00ECIIEUNBaOIIUX TPOIPECCUBHOE
pa3BUTHE OOIIECTBA B KOHKPETHBIX HCTOPUYECKUX M TMPUPOAHBIX YCIOBHSIX,
oOecrnieuynBaroIiee 3aluTy OT OMaCHOCTEH, HCTOYHUKOM BO3HUKHOBEHHS KOTOPBIX
ABIAIOTCA BHYTPEHHME M BHELIHME NPOTUBOpeurs'. MicTounnkom GopMUpOBaHUs
yIrpo3 0€e30MacHOCTH SIBJISIETCS MHOT000pa3ue MpOTUBOPEUUN OOIECTBEHHOIO
pa3zButusa. B cOBpeMEHHBIX YCIOBHSIX OOIIECTBO CTATKHUBAETCS KaK C Pa3sBUTHEM
CTapBIX, TaK U C POKIECHHEM HOBBIX IMPOTUBOPEYNH, HECBOEBPEMEHHOE pa3pelie-
HUE KOTOPBIX MOXET UMETh JAJIeKO MAYIINe HEraTHBHBIE MOCIEICTBUS A BCEX
00BEKTOB 0E€30MaCHOCTH.

B koHTEeKCTE 371€MEHTOB, COCTABISIONIMX KOMIUIEKCHOE MOHATHE Oe3omac-
HOCTH, 3aKOHBI «O Oe3omacHocTH» OT 28.12.2010 r. Ne 390-®3 u «O texnude-
cKoM peryiupoBaHum» ot 27.12.2002 r. Ne 184-D3 BeIAEIAIOT JOCTATOYHO OOJIBIIOE
KOJIMYECTBO COCTAaBJISAIOIIUX 0€30M1aCHOCTH, KOTOPbIE YaCcTO 3aTPYIHUTENBHO pa3-
JIEJIUTh HA OTHOCSIIHECS TOJIBKO K FOCYAapCTBY KaK COLMATbHO-IKOHOMHUYECKOM
CHCTEME WIIM TOJIbKO K XO3SHCTBYIOUIMM CyOBEKTaM WM WHCTUTYIHOHAIHHBIM
00pa30oBaHMAM CyOTOCYJapCTBEHHOTO YPOBHSI.

lNocynapctBennast monutuka Poccuu no obecriedeHnio HallMOHAJIBHOM 0e3-
OIACHOCTH HaIleJIeHa Ha pelIeHHe BOMPOCOB HAIMOHAIBHOM OE€30MacHOCTH Yepes
CHCTEMY BEJOMCTBEHHBIX Mep, HallPaBJICHHBIX Ha OpTaHMU3aluIo U (popMUpOBaHUE
CUCTEM KOMILIEKCHOM 0€30MacHOCTH B cdepe AesITeNbHOCTH KaXI0T0 COOTBETCTBY-
FOILIETO BEIOMCTBA. Tak, B COCTaBe rocyAapCTBEHHBIX nporpamm Poccuiickoit dene-
palyu MOXKHO BBIIENUTH TPYIIIY MPOrpamMM, PEHIAONIMX pa3uuHbIe 3a/1a4u o0ecre-
YeHHs HAIMOHANBHOM Ge30macHocTH?. DTO MeiicTBYIOmueE 110 cocTosHuIo Ha 2020
I. TOCYJJapCTBEHHOI mporpaMmMel «O0ecrnieueHre 00EeCTBEHHOTO MOpPsiIKa U Ipo-
TuBoJeiicTBHEe TpecTynmHocTH Ha 2013-2020 rr.», «Obecrnedenne rocyaapcTBeH-
HOM 6e30macHOCTHY, «3allluTa HACEICHUS U TEPPUTOPUN OT UPE3BBIYANHBIX CHUTY-
aruii, odecrieueHre MmokapHoi 0e30macHOCTH U 0€30MacHOCTH JIFOJICH Ha BOJIHBIX
o0BekTax», «ObecneueHne 000POHOCIIOCOOHOCTH CTPAHBI».

ba3oBBIM HOPMATHBHBIM MPABOBBIM aKTOM, PETYIHPYIOIINM BOTIPOCHI 00ec-
TeYEeHHsI HAIIMOHATBHOM Oe30mMacHOCTH, siBisieTcs «CTpaTerus HallMoOHABHON 0e3-
onacHoctu Poccuiickoit deaepanumy», yrBepxkaeHHas Ykazom I[Ipesunenra Poc-
cuiickoit ®enepamuu ot 31 nexadpst 2015 r. Ne 683 (manee — Ctparerusi). B atom
JOKYMEHTE JaHO BCEOOBEMITIONIEE OIpENeIeHNue TOHSITHS «HAIMOHabHas 0e3-
OIMACHOCTBY», MOJI KOTOPOM MOHUMAETCSl «COCTOSHUE 3alIUIIEHHOCTH JIMYHOCTH,
o0I11ecTBa U TOCYAapcTBa OT BHYTPEHHUX M BHEIIHUX YIpo3, IPH KOTOPOM obec-
MEeYNBAIOTCS pealin3alis KOHCTUTYIIMOHHBIX IMpaB W cB0OOJ rpaxnaH Poccuii-

! ®depepanbublii 3ak0H «O 6e3omacHocTh» oT 28.12.2010 1. Ne 390-3 (B pen. Penepans-
HBIX 3aKOHOB OT 05.10.2015 1. Ne 285-@3, ot 06.02.2020 1. Ne 6-D3).
2 [opran rocuporpamm P®. URL: https://programs.gov.ru/Portal/ (mata o6pamerms: 29.11.2020).
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ckoit denepanuu (nanee — rpaxaaHe), JOCTOMHBIE KAYECTBO U YPOBEHb UX JKH3-
HU, CYBEPEHUTET, HE3aBUCUMOCTb, TOCYIapCTBEHHASI U TEPPUTOPUATbHAS 1IEJIOCT-
HOCTb, YCTOMYMBOE COLIMAIBHO-DKOHOMHUUYECKOE pa3Buthue Poccuiickon Penepa-
nuu. HanmonanpHast 6€30MacHOCTh BKJIIOYAET B ce0s1 000pOHY CTpaHbl U BCE BH-
Il 6e3omacHoCTH, TipeaycMoTpenHble Konctutyuueit Poccuiickoit denepanuu u
3aKOHOJaTenbcTBOM Poccuiickont denepaiuu, npexkie BCEro rocy1apCTBEHHYIO,
00IIeCTBeHHYI0, WH(POPMAIMOHHYIO, HKOJIOTHYECKYI0, YKOHOMUYECKYI0, TpaHC-
MOPTHYI0, SHEPTETHUECKYI0 0€30MaCHOCTh, 0€30MaCHOCTh JTUYHOCTI.

OueBUIHO, UTO B KOHTEKCTE HACTOSILETO UCCIEI0BAHNS B COCTABE MOHSITHS
«OTMACHOCTh)» MPUMEHUTEIFHO K HAIIMOHAIBHON 0€30MacCHOCTA MOKHO BBIJIEIHUTH
COCTABJISIFOLIME, ONPENENsieMble MPUYNHHO-CIEICTBEHHBIMU CBS35MHU BO3JEH-
cTBUs cpeprl 00pa3oBaHMs HA HAIMOHATHHYIO O€30MAaCHOCTh WM, HHBIMU CIIOBa-
MU, MO3BOJIAIONINE ONPEACIUTh MTPOUCXOXKIEHUE OMACHOCTH WM IMPUPOABI OXKH-
naeMoro ymiepOa (BbI3bIBaoIIee ymepd COObITHE W/WIM MOTCHIIMAIBHBIA HCTOY-
HUK yluiep6a Wiy Npu4uHy, IPUBOAALIYIO K yIIEpOy).

OrnpeesieHHOE OCHOBaHHWE ISl TaKOro nojaxonaa jgaet «CTparerus Hauuo-
HanpHOUM Oe3omacHocTu Poccuiickoit deneparmy, Ha OCHOBAaHHUM KOTOPOM MOX-
HO WACHTU(UIHUPOBATH MEpPEYeHb HEKOTOPHIX MPUYMHHO-CIEICTBEHHBIX CBS3EH
MEX]y TIOKa3aTeIsIMA CUCTEeMbI 00pa30BaHUs U HAITMOHAIBHOM 0€30MacHOCTHIO B
1LIEJIOM WJIM €€ OTZENbHBIMU XapakTepucTiukamu. PaccMoTpum ux 6osnee noapoGHo.

[Tpexxne Bcero oTMETHM, 4TO MyHKTOM 6 «CTpaTeruu HalmoOHaIbHOU 0e3-
OITACHOCTH BBOJUTCS MOHSATHE YTPO3bI HAIIMOHAIBEHOW O€30MaCHOCTH, TIOJ] KOTOPOi
MTOHUMAETCSI «COBOKYITHOCTb YCJIOBHIA U (DaKTOPOB, CO3MAIOIINX MPSIMYIO WU KOC-
BEHHYIO BO3MO)KHOCTb HaHECEHHs yiiepOa HallMOHATIbHBIM HHTEpecam». 3/1eCh ke
OTOBapUBACTCS, YTO BAKHEUIIMMHU HAPABICHUSMHU OOECIICUCHUsT HAIMOHATBLHOM
0€30MacHOCTH SIBJISIIOTCS] CTpaTerniecKre HalMOHaIbHbIe pruopuTeThl. [anee (m. 31)
B CTpareruu nepeuncisitoTcsl CaMu CTPATErnYeCKHe HALIMOHATIbHBIE IPUOPUTETHI:

— 000poHa CTpaHsbI,

— TocyJapcTBeHHAas! U OOIIECTBEHHAsI 0€301MacCHOCTb;

— MOBBIILICHUE KAUeCTBA )KM3HU POCCUMCKUX TPaK/IaH;

— DKOHOMUYECKUHN POCT;

— HayKa, TEXHOJIOTHH U 00pa30BaHHUE;

— 3JIpaBOOXPaHEHUE;

— KyJbTYpa;

— DKOJIOTHS KUBBIX CUCTEM UM PAallMOHAIBHOE IIPUPOIONOJIB30BAHUE;

— cTpaTernydeckasi cTabMIbHOCTh U PABHOIMPABHOE CTPATETHUYECKOe MapT-
HEPCTBO.

VYkKe U3 3TOro MepevrciieHnus BUIHO, YTO 0Opa3oBaHueE SIBISIETCS OJHUM U3
CTpaTernuecKux MPUOPUTETOB, 00ECIIEUNBAIOIINX HAIIMOHAIBHYIO O€30MaCHOCTD.
Bonee Toro, v o HEKOTOPHIM APYTUM HAIIMOHATHHBIM MIPHOPHUTETaM 00pa3oBaHUE
SBJISIETCSI MX HEOTHhEMJIEMON YacThiO, CBOETO poja 0OECIIEYUTEIIbHOW MEpPOi pea-
JU3AIUHN STHX MPUOPHUTETOB (HAMIpUMeEp, 3APaBOOXPAHEHUE, YKOHOMHUUECKUHN POCT,
Ka4eCTBO KWU3HU U T. 11.).

N3 Crparerum MOXHO ONPENEIUTh U OTIEIbHBIE B3aUMOCBSI3H MEXIY CH-
cTeMoii 00pa30BaHUS M HAIIMOHAIBHON 0€30MacHOCTHIO, MHOTHE W3 KOTOPHIX B
SBHOW WJIM HESBHOW (OpMe 3aJal0T XapaKTep MPUYWHHO-CIICICTBEHHBIX CBS3CH
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MEXIy OTAETbHBIMU XapaKTEePUCTUKAMU CUCTEMbI 00pa30BaHMsI U MOKA3aTEIsIMHU,
XapaKTepU3yIOIMHU HAIMOHAIBHYIO 0€30T1aCHOCTb.

[Tpexxne Bcero orMetuM, uto CTpaTerusi mpsMo OIMpenessieT, YTO «COCTOsI-
HUE HAIIMOHAIBHOM OE30MacCHOCTH HANPSMYIO 3aBHCUT OT CTENEHH pealu3aluu
CTpaTErnueCcKUX HAlMOHAJIbHBIX IPUOPUTETOBY (1. 32), epeueHb KOTOPHIX OTYa-
CTHU COBIAJAET C MEePEYHEM HAIlMOHAIBHBIX IPOeKTOB nepuoaa 2019 r., To ecTh 10
2024 r. ypoBeHb oOecredyeHHs HallMOHAJIbHOW O€30MacHOCTH B ONPEIEICHHOM
CTETIEHU MOXET OBITh OIICHEH MO KOJMYECTBEHHBIM ITOKA3aTeNsIM peai3aliy Ha-
[IUOHAIBHBIX TIPOEKTOB, TAaK MM HHAUE XapaKTEPU3YIOIINX CHCTEMY 00pa30BaHMS.

K onucanuio npu4MHHO-CIEACTBEHHBIX CBSI3€H MOYKHO OTHECTH, HAIpUMeED,
crnenyromue myHKTel CTpaTeruu:

— 1. 52, rAe IpUBOAUTCS MPUYNHHO-CIECTBEHHAS CBA3b MEXIAYy KaueCTBOM
KHU3HU, 00pa30BaHUEM M COIUANIBbHON MOOWIBHOCTHIO HaceneHwus («[loBwimeHue
KauecTBa KM3HU TPakJaH TapaHTUPYETCs 3a CYeT 0OecleueHUs COBPEMEHHOTO
o0Opa3oBaHMs, a TaKKe OJAroMpUATHBIX YCIOBUHM AJIS MOBBIIIEHUS COLIMATBHON
MOOUITEHOCTIY ),

— 1. 59 — B3auUMOCB3b 00pa30BaHMS M HPKOHOMHYECKOHW Oe30macHOCTH
(«ns obecieueHus SKOHOMHYECKON O€30MaCHOCTH OCHOBHBIC YCHIIHS HATIpaBJIe-
HBI Ha (OPMHPOBAHUE ILIEHTPOB OOpa30BaHMA, TOBBHIINICHHE KadyecTBa OOIIETo,
po(heCCHOHATFHOTO M BBICILIETO 00Pa30BAHUSY);

— 1. 67 — BiusiHUE 00pa30BaHus Ha HAalMOHAIBHYIO Oe3omacHoCcTh («Ctpa-
TErMYECKUMH LEJISIMUA O0ECIIeYeHNs] HAlIMOHAJIBHON 0€30IIaCHOCTH B 00J1acTH 00-
pa3oBaHUs SABJSIOTCS MOBBIINICHUE COLMATBLHOM MOOUIBHOCTH, KayecTBa OOIIEro,
npodeccroHaNIbHOTO U BhICIIEr0 00pa3oBaHUs, €ro AOCTYIMHOCTH ISl BCeX KaTe-
TOpHil TpaKIan»);

— 1. 68 — QakTopsl 00pa30BaHMsl, HETATUBHO BIUSIONINE Ha HAIMOHATHHYIO
6e3omacHOCTh («®dakTopaMy, HETATUBHO BIMSIIOIIMMH Ha HAIIMOHAJBbHYIO Oe3omac-
HOCTb B 00JIaCTH... 00pa30BaHus, SBISIIOTCA... CHH)KEHUE TPECcTIKa npodeccuit
MpernojaBaTelis U UHKEHEpa, YPOBHS COIMAIBHONW 3aIUIIEHHOCTH PaOOTHHKOB
WH)XEHEPHO-TEXHUYECKOT0, MPO(heccCOpPCKO-MPenoaBaTeIbCKoro U HayqHO-TIeAa-
TOTMYECKOTO COCTaBa, KauyecTBa OOIIEro, CpeaHero npodecCHOHAIBHOTO W BBIC-
mero 00pa3oBaHus»);

— 1. 69 — MeTonbl oOecreyeH!s] HallMOHAJIbHON 0€30IacHOCTH B 00J1acTH
o0Opa3oBaHMs («...COBEPUICHCTBYETCS... CUCTEMa TOCYJapCTBEHHOTO 3aka3a Ha
MOATOTOBKY BBICOKOKBATU(UIIMPOBAHHBIX CIIEUATIUCTOB M pabovHX, MOIy4aroT
MIPUOPUTETHOE Pa3BUTHE... 00pa3oBaHUeE.., CO3AAIOTCS YCIOBHS AJIsi UHTErpalluu
HAyKH, 00pa30BaHUs U MPOMBILIUIEHHOCTH. . .»);

— n. 70 — 3agauu HAMOHANBHONW 0E30MacHOCTH B 005acTH 0Opa30BaHUS
(«...pa3BUTHE B3aUMOJICHCTBHS 00pa30BaTEIbHBIX OPraHN3alluil 1 HAy9IHO-HCCIIe-
JIOBATE€IbCKUX LIEHTPOB C MPOMBILIUICHHBIMH MPEATNPUSTHSIMHY, ...TIOBBIIICHUE Ka-
YecTBa MOATOTOBKM HAYYHBIX PAOOTHHKOB, HMHKEHEPOB, TEXHUYECCKHUX CICIIHAIH-
CTOB, CIIOCOOHBIX pEIIaTh 33Ja4d MOJECPHHU3AIUN POCCUICKONH IKOHOMUKH..; pa3-
BUTHE CHUCTEMBI CPEIHEro Mpo(ecCHOHANBHOTO 00pa30BaHUs B IEISAX MOJITOTOB-
KM KBaJM(UIUPOBAHHBIX pabOYUX B COOTBETCTBHUH C TYUYIIIMMH MHUPOBBIMH CTaH-
JTapTaMy ¥ TIEPETOBBIMU TEXHOJIOTUSIMI, ... pa3BUTHE CHCTEMBbI TIOICPKKU TaJIAHT-
JIMBBIX JIE€TEH, BHEIIKOJIBHOTO JOMOJHUTENLHOTO 00pa3oBaHus, AETCKOTO TEXHU-
YECKOT0 M XYA0KECTBEHHOTO TBOPYECTBA, PEIIEHUE MPOOIIEM MEPErOoTHEHHOCTH

142 LEGAL ASPECTS OF INFORMATIZATION OF EDUCATION



Kpacnosa I A., @edomos A.B. Bectuuk PY/IH. Cepust: UnpopmaTrzanus o6paszosanus. 2021. T. 18. Ne 2. C. 137-151

00111e00pa30BaTeNIbHBIX OpraHU3alnii; aKTUBHOE PAa3BUTHE MEXITYHAPOIHBIX CBS-
3eil B o0nactu oOpa3oBaHMs, HapallMBaHUE SKCIIOpTa KadyeCTBEHHBIX 00pa3oBa-
TEJIBHBIX YCIIYT...»);

—1. 115 — BBOIUT OCHOBHOM MMOKa3aTellb COCTOSIHUSI CHCTEMBI 00pa30BaHus,
IPSIMO BIIUSIOIIMN Ha HAllMOHAJIBHYIO 0€30IacHOCTH («...J0JI1 PacXoA0B B BaJO-
BOM BHYTPEHHEM IPOIYKTE HA Pa3BHUTHE... OOPA30BAHMUI. .. »).

Nmeercs u pan apyrux pasznenoB Crpareruu, B TOM WIM UHOM Buie (op-
MYJHUPYIOIINX B3aUMOCBS3b OT/AEIbHBIX chep 00pa3oBaHMs U HALMOHAIBHOM 0e3-
OTAaCHOCTH.

B nenom ananu3 poccuiickoif HOpMaTUBHO-IIPABOBOM 0a3bl M APYTUX JIUTE-
PaTypHBIX U CETEBBIX UCTOYHUKOB MH(OPMAIMH O POJIU CUCTEMbI 00pa30BaHUs B
o0OecreueHn HalMOHAIBHON 0€30MacHOCTH ToKa3an KpaifHe ciadyro paspabo-
TaHHOCTb JJAaHHOM mpobnemaruku B Poccuu.

3a py0exxoM aKkTHUBHBIE UCCIIEI0BAHUS Pa3IMUHBIX aCIEKTOB (PYHKIIMOHHUPO-
BaHUS CUCTEMBI O0pa30BaHMs B KOHTEKCTE €€ BJIMSHHS Ha HallMOHAJbHYIO Oe€3-
omacHOCTh Havanuch nociue 4 okTsaops 1957 r., korga Coerckum Coro3oM ObLI
ocymecTBiieH 3amyck Ha opouty CrytHuka-1. J{ns Coequnennsix IlltatoB Ame-
puku, npotuBoctosamux CCCP B X0m01HO# BOWHE, 3TO COOBITHE CTAI0 HAYaJIOM
KpHU3UCa B HAllMOHAJIBHOM cUcTeMe OOpa30BaHUs, KOTOPBIA IMOJYyYWJI Ha3BaHUE
«CnyTHMKOBBIH Kpu3uc» (Sputnik Crisis), U Mocaea0BaBIIMX NOTHOMACIITAOHBIX
TaK Ha3bIBAEMBIX MIOCTCITyTHUKOBBIX pedopM B oOpa3oBanuH (post-Sputnik reforms).

2 cents10ps 1958 r. mpesunent CHIA Myaiit /1. Oitzenxaysp noamnucan «3akoH
00 obpazoBaHuM B IeNsIX HalmoHanbHOUM OezomacHocTw» (The National Defense
Education Act, NDEA), KoTOpbIii UM MO3UIIMOHUPOBAICSA KaK «KPAaTKOCPOYHOE
Ype3BhIUATHOE 3aKOHOATENBCTBOY (short-term emergency legislation) mst peme-
HUSl «CITyTHHKOBOTO Kpu3uca» [3]. HeoOXomumMo OTMETHTH, YTO TMOAOOHBIN aKT
CTaJl IePBHIM B MICTOPUH JOKYMEHTOM, KOTOPBIH JISTHTUMU3UPOBAI (PaKkT B3aMO-
CBSI3W CHUCTEMBI 00pa30BaHUS M HAIIMOHAIBLHOW O€301MacCHOCTH W OMPEACIHI Me-
XAaHU3MBbI IPUHATHS PELICHNH, KOJIMYECTBEHHO U KaUe€CTBEHHO BIMAIOIIUX HA CH-
cTeMy 00pa30BaHHs B LEISIX YKpEIUIEHHs HalMOHaJIbHOW Oe3omacHocTH. Torna
xe npesuaeHTom CIIIA Oplma BBemeHa JOHKHOCTh COBETHUKA TMPE3HIICHTA IO
Hayke, ObUIM COOTBETCTBYIOLIMM 00Pa30M peOpPraHU30BaHbl KOMUTETCKUE CTPYK-
Typsl IlanaTs! npeacrasuteneit u Cenara.

B c1. I «O6ume nonoxxeHusr» «3akoHa 00 0Opa30oBaHMU B LEISIX HALMO-
HaJIbHOM Oe3omacHOCTH» yTBepxkaanock: «Hactosmum Konrpecc ycranaBiuBaer
U 3asBIISIET, YTO 0€30IaCHOCTh rOCYAapCcTBa TPeOyeT MONHEHIIEero pa3BUTHs TICH-
XOJIOTHYECKHX PECYPCOB U TEXHUYECKUX HABBIKOB MOJIOJBIX JIFOJIEH U JIEBYIIEK —
rpaxzaaH cTpaHbl. HbIHelmHee KpUTUYECKOE IOJIOKEHHE TpeOyeT IOCTYMHOCTH
JOTIOTHUTEBHBIX M 00Jiee aJIeKBaTHBIX 00pa3oBaTeNbHBIX BO3MOKHOCTEH. O00-
pPOHA CTpaHbI 3aBHCUT OT OBJIAZICHUS COBPEMEHHBIMH TEXHHMYECKUMH METOJaMHU
Ha OCHOBE CIIOXKHBIX HAyYHBIX NPUHIUNOB. OHA 3aBUCHUT TaKXe OT OTKPBITUS U
pa3pabOTKK HOBBIX NPUHIIUIIOB, HOBBIX TEXHUYECKUX MPUEMOB U HOBBIX 3HAHUH.

MB!I J0KHBI aKTUBU3MPOBATh YCWIMA IO IPUBJICUCHHIO K 0OPa30BaHUIO
OO0JIBILIETO YHCIIA HAIIEH MOJIOAEXKH. J1JIs1 3TOT0 HYXHBI IIPOTrPaMMBI, KOTOpbIE Oy IyT
rapaHTUPOBaTh, YTO HUKTO M3 CHOCOOHBIX YYalUXCs HE OyAeT JMIIEH BO3MOX-
HOCTH TOJIy4€HHS BBICIIET0 00pa30BaHuUs M3-3a HEJOCTaTKa CPEJICTB, U YCTPAHATH
HMEIOIIYIOCs pa30alaHCUPOBAHHOCTh HAIIMX 00pa3oBaTeIbHBIX MPOrpamM, MpH-
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BEJIIIYI0 K TOMY, YTO HE3HAYUTENbHAs JOJS HAIllero HACeJIeHHUs MoNydaeT oOpa-
30BaHME B OOJIACTH €CTECTBEHHBIX, MATEMATUYECKUX M TEXHUYECKHX HAYK U CO-
BPEMEHHBIX HHOCTPAHHBIX SI3bIKOB.

Konrpecc BHOBB JA€KIIapupyeT MPUHIUIBI, COTJIIACHO KOTOPBIM INTATHI U
MeCTHbIE cooOI1ecTBa 001a1al0T U AOJDKHBI COXPAHATH KOHTPOJIb U HECTU MEPBUY-
HYI0 OTBETCTBEHHOCTD 3a IOCyJapCcTBEHHOE oOpa3oBaHue. HarroHansHble HHTEpE-
CBI TPEOYIOT TPH ATOM, UYTOOBI (heepaTbHOE MPABUTEIHCTBO OKA3bIBAJIO TTOMOIIH B
00pa3oBaHUM IO MpOrpaMmam, BaXKHBIM ISl Hallleil HAaIMOHATBHON 000POHBI.

YtoObl BHECTH MOPSAJOK B TEKYIIYIO Ype3BbIUAHYIO CUTYallMI0 B 00JacTu
o0Opa3oBaHusl, TPeOYIOTCS AOMOIHUTENBHBIE YCUIUS Ha BCEX MPAaBUTEIbCTBEHHBIX
ypoBHsX. Takum 00pazom, IeJbI0 HACTOSIIErO 3aKOHA SIBJISIETCS MPEI0CTaBICHUE
CYLIECTBEHHON M pa3HOOOpa3HOW MOMOIIY OTAEIbHBIM JIMIAM, IITaTaM U HX aJl-
MUHHCTPATUBHO-TEPPUTOPUAIBHBIM €IMHUIIAM B LEJSIX JOCTH)KEHUS HEO0OXOIH-
MBIX KaQUeCTBEHHBIX M KOJIMYECTBEHHBIX IMOKa3aTellel KBAIM(UIIMPOBAHHBIX KaJI-
POB JJIs1 Hy 1 HALIMOHAJILHOM 060poHsl CoemHeHHbIX 11ITaToBy?,

B cootBercTBUU ¢ «3ak0HOM 00 00pa30BaHMU B IEJSX HAI[MOHAIHHOU 0e3-
omacHocTH» ObLIO BhIAEneHo Oosee 1 mapa gomn. CHIA B TedeHHE YeThIpEX JIeT
Ha BOCEMb MPOTPaMM, BKJIOYas CTyJACHUECKHe 3aiiMbl U ctunieHauu (ct. 1), du-
HAaHCUPOBAaHUE PA3BUTHUS HAYYHBIX, MATEMaTHUYECKHUX U S3BIKOBBIX 00pa30BaTesb-
HbIX nporpamm (cT. III), acnupaHTypbl B IPUOPUTETHBIX 00acTAX o0ydeHus (ct. [V),
MPOrpaMM IO BBISIBICHUIO TAJTaHTIUBBIX U OJAPEHHBIX CTYACHTOB (CT. V), Hccne-
noBaHuii o 3¢ (deKTUBHBIM 00pa3oBareabHbIM TexHoNoTusaM (ct. VII), a Taxxke
po¢eCCHOHANTFHYIO TIOATOTOBKY U MepenoArotoBky mneaaroroB (ct. VIII). 3akoHom
obun yupexxaensl Ciry:x6a HayuHoi nnHpopmarmu (Science Information Service)
u Coser nmo HayuHoil undopmanuu (Science Information Council) ans pacmpo-
CTpaHEeHUsI HAyYHOH MH(POPMALUU M KOHCYJIHTHPOBAHUS MPABUTEIHCTBA MO pas-
JUYHBIM BOIIPOCaM, KaCaroIIMMCS peaau3alnn «3aKkoHa 00 00pa30BaHUM B LETAX
HalMoOHaJIBHOM Oe3omacHocTY (CT. [X).

dakTrueckn «3akoH 00 0Opa30BaHMM B IIEJIAX HAIMOHAILHON Oe30mMacHo-
ctu» 1958 1. onpenenisi OCHOBHBIC MPUHITUIIBI U OyAyIIre HampaBiIeHUs: oOpa3o-
BarenpHOU monuTuku CIIIA, HaleneHHbIC HAa yCHIICHUE HAIIMOHAIBHOM Oe3orac-
HOCTH 32 c4eT cdepbl 00pa30BaHUs, KOTOPbIE TOCIEA0BATENBHO MOACPKUBAIOT-
cs u ¢puHancupytorcs [IpaBurensctBom CHIA nmo Hactosimiero Bpemenu. IIpose-
JICHHBIA aHaTN3 JOCTYMHOW aMEpHUKAHCKOW 3aKOHOJATeNbHON 0asbl, JUTEpaTyp-
HBIX U CETEBBIX UCTOYHUKOB MH(OPMAIH IO TEMAaTHKE B3aMMOCBSI3U chepbl 00-
pa3zoBaHus M oOecreueHus] HallMOHAIBHON 0€30MacHOCTH MoKa3al BBICOKUHN ypo-
BEeHb pazpadboranHocTu ganHoro Bompoca B CIIIA. 3a Gonee uem 60 et nercTBust
storo 3akoHa B CIIIA npunsto 6osiee 300 HOpMATHBHBIX aKTOB (erepaaIbHOro
YPOBHSI, HAIIPaBJICHHBIX HA pealn3aluio «3akoHa 00 00pa30BaHUM B IIEJISIX HAIHU-
OHATLHOM 6e30macHOCTHY*. AHAIN3 PUCKOB M YIPO3 HAIMOHAILHON 06€30MacHo-
cTH B 0011acTu 06pa3zoBaHus’ [4], a TakxkKe OIEHKA JOCTUTHYTHIX Pe3ylIbTaTOB Be-

3 The National Defense Education Act (NDEA). 02.09.1958.

4 The Higher Education Act of 1965. The Elementary and Secondary Education Act of
1965. The America COMPETES Act 2007. The America COMPETES Act Reauthorization 2010.
STEM Education Act of 2015. The SECURE CAMPUS Act 2020.

5 A Nation at Risk: the Imperative for Educational Reform: a Report to the Nation and the
Secretary of Education United States Department of Education by The National Commission on
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IyTCS Pa3IMYHBIMU 3aMHTEPECOBAaHHBIMH OPTaHU3AIMSAMU U SKCIIEPTaMHU, a TaK-
xKe (eaepatbHBIMU areHTCTBAMU B COOTBETCTBHH C MX CIICIMATH3AIMe Hauu-
Has ¢ 1958 1. [3; 5-11].

[To pe3ynbraram aHamm3a MOXKHO CIENaTh CIEAYIOLIME BBIBOABI O TOCYIap-
ctBeHHOU monutuke CIIA B OTHOIIEHWU BIUSHUS 00pa3oBaHMs Ha HAIMOHAb-
HY10 0€3011aCHOCTb.

1. OcHoBHbIe HampaBiieHUs rocyaapcTBeHHoi nonutuku CIIIA B obnactu
o0pa3zoBaHus CPOPMHUPOBAIHCH ITO]T BIMSIHUEM BHEIIHUX YTPO3, @ UMEHHO — B TIe-
PHO XOJI0JHOM BOIHBI co cTopoHbl CoBerckoro Coro3a.

[Ipu sTOoM, HECMOTPS Ha TO YTO K HACTOSLIEMY BPEMEHM IBYXCTOPOHHHE
otHomeHus Poccun u CIIIA nocturiau Hu3Med TOYKU U, IO MHEHHIO MHOTHX JKC-
MIEPTOB, HAXOAATCS B CTATYCE OTKPBHITOTO MOJIUTUYECKOTO TPOTUBOCTOSHUS, B MIPO-
aQHAIM3UPOBAHHBIX HAMU JOKYMEHTaX IO BIHUSHHUIO CUCTEMBbl 00pa30BaHUs HA Ha-
UOHANBHYI0 Oe3omacHocTh Poccust HuTie He QUTYpHUPYET Kak CTpaHa, HeCcymas
yrpo3bl HarmoHanbHOM 6e3omacHocTu CIIA.

HeobxonumMo oTMeTUTh, 4TO MO pe3yIbTaTaM OLEHKH POCCUMCKUX ydallluX-
cs no IIporpamme MeXIyHapOIHONM OLICHKM 3HAHUM IIKOJIBHUKOB M MexyHa-
POIHOMY MCCII€OBAHUIO 3HAHUU MO MAaT€MaTUKE M €CTECTBEHHBIM HayKam, IO-
Ka3zaTellb MaTeMaTu4eckoil rpaMoTHOCTH Poccun He HamHoro nyuine, yem CIIIA:
B 2018 r. Poccus 3ansna 30-e mecto co cpequuM OamuioM 488; a 0 €CTECTBEHHO-
Hay4YHOM IpaMOTHOCTH — 33-e MecTo co cpeaHuM OanoM 478, To ecTh MoKaszana
pe3ynbrathl xyxke, yeM CIHIA, no ecrectBeHHbIM HaykaM (38-e u 19-e mecta co-
OTBETCTBEHHO).

Kpome Toro, no cpaBaenuto ¢ uccinenosanueM 2015 r. Poccus no Bcem Te-
CTaM TOKa3bIBaeT YXYIIICHUE PE3yNbTaTOB: OHA crycTHiaack ¢ 23 Ha 30 mecTo 1o
MareMatnueckoi u ¢ 32 Ha 33 MeCTO M0 €CTECTBEHHO-HAYYHOW TPaMOTHOCTH.

OO0 oTcyTcTBUM MHTepeca K poccuiickomy oOpazoBanuto B CLIA cBunerens-
CTBYIOT M JIaHHBIE BEJIOMCTBEHHBIX HccienoBanuii Munoopuayku Poccum [12].
Tak, B 2017-2018 y4eOHOM Troay B pOCCHMCKHMX By3ax Ha BCeX BHJaxX oOpa3oBa-
TEJNbHBIX Mporpamm (OakagaBpHar, ClEUAINTET, MarucTpaTrypa, UHTEpHATypa, Op-
JMHATYpa, aCIHUpPaHTypa, AOKTOPAaHTypa, CTAKHUPOBKA, JOBY30BCKas MOATOTOBKA
Ha TTOITOTOBUTEIIBHBIX OTAeNIeHUIX) — o0ydanock 1 680 rpaxxgan CIIA (6e3 yue-
ta Buprunckux octposos) [12. C. 51].

[To mamaeM moprama Russia.Study [13. C. 42-47], B 2018-2019 y4eOHOM
roxy Ha 17 xBot [IpaBurensctBa Poccuiickoit ®@enepammu ObII0 MOAAHO 75 3asBOK
OT aMepHUKAHCKUX aOUTYPHEHTOB, U3 HUX HAa MPOTpaMMbl OakanaBpuaTa — 22, Ma-
TUCTpaTypsl — 22, acnupaHTypsl — 3. Haubonee momyasipHBIMU Y aMEPUKAHCKUX
aOUTYpHUEHTOB OBLIM MPOTPaMMBbl MAruCTPaTypbl MO JIMHIBUCTUKE M MEXIyHa-
POJIHBIM OTHOLICHHUSIM.

Mecto Coserckoro Coro3a kak BHeurHero Bpara CIIIA 3ansana Kuralickas
Hapoanas Pecnybnuka, 4To OoTpa3uioch Ha 00pa3oBaTeIbHON MOJUTHKE B OTHO-
IICHUH KUTANCKUX CcTyAeHTOB [14; 15]. B KOHTEKCTE BIUSHUS CUCTEMBI 00pa3o-
BaHMS Ha HamuMoHaNbHYIO Oe3zomacHOCTh CIIIA BemyTcst akTUBHBIE OOCYKICHHS
OTpaHMUYEHUs JOCTylla KMTAWCKUX TpakJaH K IporpaMMaM aMEpUKaHCKHUX yHH-

Excellence in Education. 1983; The Importance of International Students to American Science and
Engineering: Executive Summary. National Foundation for American Policy. October 2017.
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BEPCUTETOB, NMPOBOAITCS AKTUBHBbIE HCCIENOBaHMS OOpa30BAaTEIbHOW CHUCTEMBI
Kuras u oTaenbHbIX KHTAaCKUX YHUBEPCUTETOB, U3ydaeTcs CTaTHCTHUKA [0 MEXK-
JNYHapOJIHBIM pe3yjbTaTaM TECTHUPOBAHMsI KUTAHCKHUX LIKOJBHHUKOB M CTYJIEHTOB
(aarmpumep, B pamkax [IporpaMMbl MEKIyHAPOIHOM OLIEHKH 3HAHUN MIKOJIEHUKOB —
Programme for International Student Assessment, PISA u MexnyHnapoaHoro uc-
CJIeZIOBaHUS 3HAHHI 110 MAaTEMaTHKE U €CTECTBEHHBIM HaykaM — International Mathe-
matics and Science Study), YMCIEHHOCTH U J0J€ CTYJIEHTOB U BBIYCKHUKOB I10
€CTECTBEHHO-HAaY4YHbIM, MaTEMaTHUYECKUM U TeXHUUYEeCKUM HaykaM. [lo Bcem aTuM mo-
xazarensM Kuraii onepexaer He Tobko CILIA, HO M 3aHMMAET MepBbIE MECTA B MUPE’.

OIMH U3 KPUTUKOB aMEPUKAHCKOW MOJIUTHUKHA OTKPBITHIX ABEPEN B OTHOIIIE-
nuu Kuras, nauaroit npesunentom b. O6amoii, M. Karnep 3amerun, uro, korga
Kurait rpemut cBonmu cabnsimu B CHIA 1 1pyrux ctpanax Mupa, 4acTo 3T cabiu
pa3paboTaHbl TEMH HHXEHEpaMu, KOTOpbIe MOJTy4riu cBoe oOpasoBanue B CILIA [14].

ITo manubM otueta Open Doors 3a 2019 r. MHCTUTYTa MEXIYHAPOIHOTO
obpazoBanus (CIIIA), B 2017-2018 yuebHOM romy B aMepUKAaHCKUX By3ax 00y-
yasock 369 548 rpaxnan Kuras Ha BceX ypoBHsX obpasoBanus’ [16], uto cocra-
BIJIO CBBIIE 30 % OT YUCIEHHOCTU BCEX MHOCTPAHHBIX CTyeHTOB B CIIIA.

Heo0xon1umMo OTMETHUTh, YTO YBEJIIMYEHUE YMCICHHOCTH KUTAUCKUX CTYIECH-
TOB CTaJ0 PE3YyJbTAaTOM ILIEJIOTO psifia IBYXCTOPOHHUX COIVIAIIEHUI U MHUIMATHUB
mexay Kuraem u CIIA naumnas ¢ 2009 r.® IlpuyeM 5TH MHULIMATHBEI TIPE/TIONA-
rajli CUMMETPHYHBIE OOMEHBI CTYy/JIEHTAMH MEXAy CTpaHaMH: oOydeHHe aMepH-
KaHCKuX rpaxkaH B Kurae u kuraiickux rpaxaan B CILIA [17. C. 54-57].

YucneHHOCTh aMEPUKAHCKUX CTYACHTOB B KUTAMCKUX By3ax B IIOCIEIHHE
rOfIbl 3HAYMTENFHO BbIpocia, U HauuHas ¢ 2015-2016 yuebHoro roga CHIA 3anu-
MaloT IIEpBOE MECTO 0 YMCIIEHHOCTU MHOCTPAHHBIX CTYIEHTOB B KUTAWCKUX YHH-
Bepcuretax. [lo qanaeiM MHCTHTYTA cTatnctuku FOHECKO, B 2018-2019 yue6-
HOM TOJly YMCIEHHOCTh aMEPMKAHCKUX CTYJIEHTOB cocTaBuia 321 625 yemosek’,
nasee B mopsiake yobiBaHus cienyroT ABctpanus (128 498 yen.) u BenukoOpura-
Hus (96 543 gen.).

Takum obpaszom, akagemudeckas MoOmIbHOCTh Mexay Kutaem u CIIIA sB-
asieTcs CMMMeTpuuHOU. B To e Bpems B Kurae oOCcyk1eHUs] B OTHOLIIEHUU Orpa-
HUYEHUS IpUeMa CTYACHTOB M3 BBILIETIEPEUNCIEHHBIX CTPaH B MyOJINYHOI cdepe
HE BEIyTCH.

¢ International Student Assessment (PISA). OECD. URL: https://www.oecd-ilibrary.org/
education/international-student-assessment-pisa/indicator-group/english_d3clc3ea-en (accessed:
02.12.2020).

7 OdunmansHbIi caiit UHCTHTyTa MesKIyHapomHoro oopasosanus. URL: https://www.iie.org/
Research-and-Insights/Open-Doors/Data/International-Students/Places-of-Origin (accessed: 02.12.2020).

8 UnnumatuBy nHanpasuth B Kurtaii ma oOydenue 100 TBIC. aMEPHKAHCKHMX CTYIEHTOB —
«100 TeIcs" cumpHBIX» (100 000 Strong Initiative) B meproxa ¢ 2009 no 2014 r. BRIIBUHYNT Ipe3u-
nent CHIA bapak Obama. Ee rnaBHO# 1esbio ObUIO YBEIIMUSHHE YUCIIa AMEPUKAHCKUX CTY/ICHTOB
B KHUTalCKMX yHHBepcuTeTax 3a ueTbipe roga 1o 100 teic. yen. Kuraiickoe mpaBUTENBCTBO MOA-
JIEpPKaJIO JIaHHYI0 MHUIMATUBY M 3aIyCTHIIO mporpamMmy «Moct crunenauit ast 100 Teicsay» amst
o0ydeHust amepukaHckux cryneHtoB B Kurae. K 2016 r. uens mannmarussl npesugenta CIIA
obuta mocturayta, a B 2015 r. KHP un CIIIA 0o0bsBmwin 0 HOBOW mHUINMATUBE «OIUH MHJUIMOH
crbHBIX» (One Million Strong Initiative) ¢ 1enpi0 yBeIW4eHHs YnClia aMEPUKAHCKUX [IKOJIbHU-
KOB, U3YYalOIINX KUTalCKUH s3bIK, 10 1 MutH Kk 2020 r.

® UNESCO Institute for Statistics. Available from: http://uis.unesco.org/en/uis-student-flow
(accessed: 20.09.2020).
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2. [IppopuTeTHHIMU 00TACTAMH 3HAHUM M O0Y4YeHHUs ISl 00ECTICYeHUs HaIH-
oHanbHOHM Oe3omacHocTn B CIIA B mocienHue roasl onpeaeneHbl eCTeCTBEHHO-
Hay4HbIC, MaTEeMaTHUYECKHE, TEXHUUECKHe, KommnbloTepHbie Hayku (STEM) u co-
BpEMEHHbIE MHOCTpaHHbIE S3bIKM. OCHOBHBIE O0NAacTH MPUMEHEHHUs 3HAHUU B
chepe STEM-o0pa3zoBaHusi — MCKYCCTBEHHBI HHTEJUICKT, KHOEPOE30MacCHOCTb,
KBaHTOBas WH(OpMATHKA, IEPEIOBbIE TEXHOJIOTUU U TIPOU3BOCTBO.

3. OCHOBHBIMH PUCKAaMHU JIJIsl HAITMOHATBHON 0€30MacHOCTH SBISIOTCS: CHU-
xeHue ypoBHs BiazeHusi STEM-HaBbikaMu 1 3HAHUSIMU Y aMEPUKAHCKUX ITKOJIb-
HUKOB U BBIITYCKHHUKOB BY30B; MOBBILICHHE YPOBHs 00pa3oBaHUs B 00JIacTU ecTe-
CTBEHHO-HAYYHBIX, MATEMAaTUYECKIX, TEXHUUYECKHX, KOMITBIOTEPHBIX HAYK B JPY-
TUX CTpaHax, MPEkKJe BCETO, CTPAHAX-TEOMOJUTUYECKUX MPOTUBHUKAX; COKpaIe-
HUE YHMCIEHHOCTU U JOJM aMEPUKAHCKHX HIKOJBHUKOB U BBITYCKHHKOB BY30B,
m3yvaromux STEM-IuCIUIUIMHBI; yMEHbIIEHWE YUCIa aMEPUKAHCKHX BBITYCK-
HUKOB BY30B, UMEIOIINX crienuanu3anuio B oomactu STEM; cHibkeHne kadecTBa
npenoaaBanusi STEM-o00pa3oBaHus; HaIMYME COXPAHSIONIIETOCS pa3phiBa B aKa-
JEMHUYECKHUX JOCTHKEHUAX MEXIY Pa3TUYHBIMU AeMOrpaduyecKUMH TPYIMIaMH
HacCeJIeHUs CTPaHBbI.

4. OCHOBHBIMHM TIOCJIEICTBUSMHU 0003HAUEHHBIX PUCKOB SIBJISIOTCS: ASPUIIUT
KBATU(UIIMPOBAHHBIX KAJAPOB B OTPACISIX HALIMOHAIBLHON YKOHOMUKH, CBA3aHHBIX
C HaIMOHAJILHOW 0E30MMACHOCTHIO M TIEPEIOBBIMU TEXHOJOTUSMHU, KOTOPBIA BOC-
MOJIHSAETCS MUTPAHTAMHU, B TOM YHUCJI€ U3 CTPAH-TE€ONOIUTHYECKUX TPOTUBHUKOB;
HECTIOCOOHOCTh amepukaHckoi cucteMbl STEM-00pa3oBaHusi yIOBIETBOPSATh BHYT-
PEeHHMI CTIpOC Ha pabodyro CHITy, UMEIOIIY0 KBanudukanuu B obnactu STEM;
a Taxke 1udpoBas 6e3rpaMOTHOCTh aMEPUKAHCKUX TPaXKIaH.

5. YMeHblIeHHEe PUCKOB HAIIMOHAIBHON 0€30macHOCTH B cdepe oOpazoBa-
HUS 00€CTICUNBACTCSI:

1) ynyamenuem npeniogaBanus B oosactu STEM u okazaHueMm moaaepKKu
paboTaronnM mnegaroram;

2) yBeIMUYEHUEM YHCIEHHOCTU U Jonu obydaromuxcs STEM-nuciuminaam
Ha BCEX YPOBHSX 00pa30BaHUS;

3) MOBBILIEHHEM YHMCIA BBITYCKHUKOB BY30B, CHEIHATU3UPYIOMIUXCS B 00-
nactu STEM-nayk;

4) noctynHoctbhio STEM-o0pa3zoBanus;

5) dopMupoBaHHEM Yy BBIITYCKHHKOB 00pa30BaTeIbHBIX OpraHu3anuii 6a3o-
BBIX M MPUKJIAIHBIX HCCIIEIOBATEIbCKUX 3HaHUI B o0mactu STEM, HeoOxo1uMbIx
JUTSL KapbepHOTO pa3BUTHA B mupokom nepedde STEM-mipodeccuit u npuoputer-
HBIX cdep, TAKUX KaK KOMITbIOTepHasi MHKEHEepHs U K1ubepOe30MmacHOCTh, UCKYC-
CTBEHHBIN UHTEIICKT, KBAHTOBAs (PU3UKa U pOOOTOTEXHHKA.

6. OCHOBHBIM JOKYMEHTOM II0 peaIM3allMi HAMNpPABICHUN aMEPUKAHCKON
roCyAapCTBEHHON 00pa30BaTEeNbHON MOMUTHKY SIBIsIeTCs NATHiIeTHUN Denepanb-
HBIA cTparernueckuii miad B oomactu STEM-o0pa3oBanus, npuHsaTeidi B 2018 T.
anmunaucTtpanuen npesuaenta CIIA 1. Tpamna.

On peanuzyetcs (enepalbHBIMH areHTCTBAMH, KOOPIUHUPYIOUIYIO (PYHK-
ruto BemodHAI0T Komuter mo STEM-o6pa3oBanuio (Committee on STEM Edu-
cation, CoOSTEM) u ero mogkoMuteT mo QeaepaabHOil KOOPIAUHAIIMK B 00JIaCTH
STEM-o6pa3oBanus (Federal Coordination in STEM Education, FC-STEM).
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7. OCHOBHBIE NMOKA3aTENH, MOJOKUTEIBHO BIUAIOIINE HA YPOBEHb HaIHO-
HanbpHOU Oe3omacHocTr CIIIA:

1) moarotoBka 100 ThIC. HOBBIX yuuTeneu s ko k 2020 r.;

2) yBenuuenue Ha 50 % 4yucna MKOIFHUKOB, UMeromux onblT B STEM no
OKOHYAHMS CPEIHEH IIKOJIBI;

3) moaroTtoBka 1 MITH BBITYCKHUKOB BBICHIMX YYEOHBIX 3aBEACHHI CO CIie-
nuanusanueii B ooactu STEM B TeueHue IecsITH JIET;

4) yBeTMUYE€HHE B TE€UEHUE JCCSTH JIET YHCIIA CTYIEHTOB U3 TPYII HACEJICHU,
HEJIOCTAaTOYHO MPEJICTaBIIEHHBIX paHee B obnacTsax STEM, B ToM uuncie )KeHIINH.

B cooTtBercTBHM € 3aKk0HOM «O peaBTOpU3AIMU KOHKYPEHIIMU B AMEpPUKE»
(The America Competes Act Reauthorization) ot 2010 r., YpaBieHue HaydHO-
texunueckoii momutuku (Office of Science and Technology Policy)'® esxxeromno
HamnpasisgeT KoHrpeccy oTder o pe3yibTaTax BBIMOJTHEHHS IMOKaszateneil u ¢u-
HaHcupoBaHus (enepanbHbIx mporpamMm 1Mo STEM-obpasoBanuio. C 2013 1. B
KauecTBE CTAaHAAPTHOTO METOJAa OTYETHOCTU O JESATeNIbHOCTH HCHOJIb3yeTcs ¢e-
nepanbHblii peectp nporpamMmm STEM-o6pa3zoBaHus.

AHanm3 ombITa Apyrux 3apyOekHBIX cTpaH (BemukoOpuranuum, OpaHimm,
Kuras u np.) Ha mpeameT pa3IuYHBIX acHeKTOB (YHKIIMOHUPOBAHUS CHCTEMBI
00pazoBaHUsl B KOHTEKCTE HAIIMOHAIBLHOW Oe30macHOCTH Tokasai, 4to onbIT CIHIA
YHUKaJICH. B npyrux 3apyOeKHBIX cTpaHaX Ha 3aKOHOJATEIIFHOM YPOBHE HE y[a-
J0Ch OOHAPYKHUTh MPABOBBIE AKTHI, B KOTOPBHIX HAMPSAMYIO MPOCIEKHUBAIACH ObI
CBSI3b MKy 00pa30BaHUEM M HALIMOHAIIBHOM 0€30MacHOCTHIO.

B T0 ke BpeMsI B HAIIMOHAIBHBIX TPOTpaMMax pa3BUTHs 00pa30BaHUS MPH-
OpPUTET OTJAETCS HAIPABJICHUSM MOATOTOBKH, SBISIOUIUMCS KPUTHUECKUMH IS
HAI[MOHATILHOM 0€30MacHOCTH, @ HIMEHHO — €CTECTBEHHO-HAYUYHbBIM, HHKEHEPHBIM,
TEXHUYECKUM, KOMITBIOTEPHBIM U MaTeMaTudeckuM. [IpuopuretHsie cdepsl mpu-
MEHEHHUS BbILIETIEPEUNCIICHHBIX 00JIacTel HayK — UCKYCCTBEHHBIN MHTEIIEKT, KHOep-
0€e30MacHOCTh, KBAHTOBasI HH(OPMATHKA, TIEPEIOBbIE TEXHOJIOTUH U MIPOU3BOJICTBO.

OcHOBHBIE TTOKA3aTeNH, XapaKTePU3YIOIINUE COCTOsTHNE chephl 00pa3oBaHuUs
10 3TUM HampaBICHUIM:

1) crenens BrnageHHs] 3HAHUSMH U HaBBIKAMH B O0JIACTU €CTECTBEHHO-
Hay4YHBIX, TEXHUYECKUX U (DU3UKO-MATEMAaTUUECKUX HAyK OOyYarOIIMXCS Ha BCEX
YPOBHSIX 00pa30BaHUs;

2) YHCIACHHOCTh U J0JISI 00yYaOIIUXCsl 0 €CTECTBEHHO-HAYYHBIM, TEXHH-
YECKMM ¥ MaTeMaTHUYeCKUM TUCHHUIUIMHAM Ha BCEX YPOBHSAX 0Opa3oBaHUs B Ha-
LMOHAJILHBIX 00pa30BaTEeNbHBIX OPraHU3AIMSIX;

10 Vpasnenne HayIHO-TEXHUIECKOM MOMMTHKY OBLIO CO3MaHO B COOTBETCTBHU C 3aKOHOM
«O HalMOHAJILHON Hay4YHO-TEXHUYECKOW TMOJUTHKE, OpraHu3aiuu u npuoputetax» (1976 r.) u
obecrieurBaeT UHPOPMAIUOHHO-KOHCYJIBTAIIMOHHYIO TIOMJICPKKY MO0 HAYyYHBIM, HHXCHEPHBIM H
TEXHOJIOTHYECKUM aclieKTaM B chepe SKOHOMHUKH, HAI[HOHAILHOW 0E30MacHOCTH, 37paBOOXpaHe-
HUS, MEXIYHAPOJHBIX OTHOIICHUH, OKPYKaIOUIeH Cpe/ibl, TEXHOJOTHIM U MCIIOJIb30BaHUS PECYPCOB
U T. . A npuHsaTus peweHuit npesuenTom CHIA u ero AnMUHUCTpalMed B OTHOLIEHUHU OC-
HOBHBIX HAIPABJICHUI MMOJIUTHKH, TUIAHOB W TporpaMM (eIepaibHOTO NMPAaBUTEIBCTBA. Y IIpaBIIe-
HUE HAyYHO-TEXHUYECKOU TIOIMTHKH TAKKe 3aHUMACTCSI MEKBEIOMCTBEHHOM KOOpIMHAIMEH HAy9IHO-
TEXHAYECKOHN TIOJIMTHKH, OKa3bIBACT COACHCTBHE YIIPABICHUIO 10 BOIIPOcaM OFOJpKeTa IyTeM IIOJro-
TOBKH €KEroJJHOT0 0030pa 1 aHam3a (puHaHCHpOBaHMS (DeIepaTbHBIX UCCIICIOBAaHUH U pa3paboToK.
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3) YHCIEHHOCTh U JIOJIS MHOCTPAHHBIX CTYACHTOB B HAlIMOHAILHBIX YHUBEP-
CUTETaX Ha €CTeCTBEHHO-HAYYHBIX, HH)XCHEPHBIX, TEXHUYECKHUX, KOMITBIOTEPHBIX
Y MaTEeMATHYECKUX CIECIIHATbHOCTSX;

4) 00ecre4eHHOCTh MPENOoAaBaTeIsIMA €CTECTBEHHO-HAYUYHBIX, HHKEHEPHBIX,
TEXHUUYECKUX, KOMITBIOTEPHBIX H MAaTEeMAaTUICCKUX IUCIUIUIMH HAa BCEX YPOBHSIX
o0Opa3oBaHus;

5) crpoc Ha CIEUUAINCTOB MO €CTECTBEHHO-HAYYHbIM, TEXHUUECKHUM U Marte-
MaTUYECKUM JHUCUUIUIMHAM Ha HAI[MOHAJIBHOM U MEXIyHAPOJIHOM PhIHKAX TPYJa;

6) YHCIEHHOCTh U J0JS BHICOKOKBAJIM(UIMPOBAHHBIX MUTPAHTOB, CIIELIHA-
JU3UPYIOLIUXCS HA €CTECTBEHHO-HAYYHBIX, MH)KEHEPHBIX, TEXHUYECKUX, KOMIIb-
IOTEPHBIX U MAaTeMaTUYECKUX O0JACTAX 3HAHHM, pabOoTaloIUX B MPUOPUTETHBIX
OTpacIIX dKOHOMUKU U OOOPOHBI CTPAHBI.

CoOTBETCTBEHHO, OCHOBHBIE HAlpaBlIeHUs] pePOPMHUPOBAHUS HAITMOHATBHBIX
CUCTEM 00pa30BaHUs B ITUX CTPaHaX:

1) obOecnieueHrne AOCTYIMHOCTH €CTECTBEHHO-HAYYHOTO, TEXHHUYECKOTO, WH-
KEHEPHOTO ¥ MAaTEMaTUIECKOT0 00pa30BaHuUs;

2) popmupoBaHue y BHITYCKHIKOB 00pa30BaTEIbHBIX OpraHu3aIuii 0a30BbIX U
MIPUKJIaIHBIX HCCIIEIOBATEILCKUX 3HAHUN B O0JIACTU €CTECTBEHHO-HAYYHbIX, MHXKE-
HEPHBIX, TCXHHYECKUX U MAaTEMaTHYECKUX HAYK Ha BCEX YPOBHSIX 00pa30BaHMS;

3) yBenuueHHe YUCIEHHOCTH U J0JI OOYYaIOIIMXCS Ha €CTECTBEHHO-HAYUHbIX,
WHXEHEPHBIX, TEXHUUYECKUX, KOMIIBIOTEPHBIX U MaTeMaTUYECKUX HAIPaBIICHUAX
MOATOTOBKH HA BCEX YPOBHSX 00pa30BaHUS U MOBBIIIEHUE YHCIEHHOCTH BBITYCK-
HUKOB BY30B, CIECIHATH3UPYIOIIUXCSA B 00JIACTH €CTECTBEHHO-HAYUYHBIX, UHKE-
HEPHBIX, TEXHUYECKHUX, KOMITBIOTEPHBIX U MAaTEeMAaTUYECKUX HayK, HEOOXOIMMBIX
JUISl KApBEPHOTO Pa3BUTHS B IIUPOKOM IepedyHe npodeccuil 1 MpUOPUTETHBIX chep
NESTENIbHOCTH, TAKUX KaK KOMITBIOTEpHAsI HHXKEHEPHs U KHOepOe30MmacHOCTh, UC-
KYCCTBEHHBII WHTEIIJIEKT, KBAHTOBasI PU3MKA U pOOOTOTEXHUKA;

4) ynydileHue MpernoJaBaHusl €CTeCTBEHHO-HAYYHBIX, TEXHUYECKUX U Ma-
TEMaTUYECKHUX AUCLUUIUIMH U OKa3aHHE NOJEPKKU pabOTaIOIINUM MearoraM.

PesyabTaTsl U o6cyxnenue. [Ipobiembl HalMOHANBHON OE30MMACHOCTH BO
BCEM CBOEM MHOT000pa3H CYIIECTBEHHO CBS3aHBI C COCTOSHHEM M YCTOWYHMBOCTHIO
pa3BuTHsl 00pa3oBaTebHON C(ephl, BIMSIHUE KOTOPOH HOCHUT JIOJITOCPOYHBIN Xa-
pakTep ¥ UMeeT JajieKOUAyIIHe MOCIeICTBUS B BUAE JUCIIPOIIOPIUI B COLUAIEHO-
SKOHOMHMYECKOM M HAYYHO-TEXHOJIOIMYECKOM Pa3BUTHH CTPaHbl. DTU MPOOIIEMbI
aKTyaJIbHbI CETOJIHSI HE TOJBKO ISl PA3JIMYHBIX OpraHHU3aIuil, MPeANnpUITHH, OT-
pacieii U cTpaHbl B 1IEJIOM, HO U JJIsi COOCTBEHHO 00pa30BaTeNbHBIX OpraHu3alui
BCEX YpOBHEH 00pa30BaHMsl, U IPEKIE BCETO BBHICIIETO 0Opa30BaHUsI.

AHanmu3 OCHOBHBIX OTEUECTBEHHBIX U 3apyOSKHBIX HOPMATHUBHBIX MPABOBBIX
aKkToOB B cdepe obecniedeHus: 0€30MacHOCTH, a TaK)Ke MOJXO0A0B K UX peaTn3alun
MO3BOJISIET BBIJCIUTE U CPOPMYITUPOBATH IPUIUHHO-CIIEACTBEHHBIE CBSI3H MEXKIY
pa3BUTHEM CHCTEMbI 00pa30BaHMs U HAlMOHAJIBHOM Oe30macHOCThI0. B yacTHO-
CTH, JEHCTBYIOIIAass HOPMAaTHUBHO-TIpaBOBasi 0a3a, periaMeHTHPYIOIIas BOMPOCHI
HaIMOHAJILHOW 0€30MacHOCTH MPUMEHUTENFHO K BIMSHUIO HA HEE CUCTEMBI BbIC-
mero o0Opa3oBaHusl, MO3BOJSET IO PA3TUYHBIM BUaM (HampaBJiIeHHUsIM) obecreue-
Husl 0€30MacHOCTH (POPMAINU30BaTh MEPEUYEHb MPEIbIBISIEMbIX TPEOOBAHUM, OIpe-
JeTTUTh HEOOXOAUMbIE OPTaHU3AI[MOHHBIE U WHbIE WHCTUTYIMOHAIBHBIC M3MEHE-
HUS B CUCTEME YIPABJICHUS BHICHIMM OOpa30BaHMEM CTpaHBI, HAlpaBJICHHBIC Ha
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MOBBIIIEHUE YPOBHS HAI[MOHAJIBHOW 0€30MacCHOCTH Yepe3 CHUCTEMY BBICIIETO 00-
pa3oBaHusl.

3axmouyenue. BaxxHoit 3agaueil popmanuzanuu TpeOoBaHUN K cucTeMe 00-
pa3oBaHusl B KOHTEKCTE €€ BJIMSHUSA Ha ypOBEHb HAI[MOHAJIbHOW 0OE€30MacHOCTH
SBJIAETCS ONPENEICHUE YKOHOMUUYECKUX MTaPAMETPOB, JOCTHKEHHE KOTOPBIX I03-
BOJISIET 00€CIIeYUTh TOT WM MHOM TpeOyeMblil ypoBEHb HAllMOHAJIBHOM Oe3omac-
HOCTH, 00YCJIOBJICHHBII COCTOSIHHEM CHUCTEMbI 00pa30BaHUs B LIEJIOM U BBICILIETO
oOpa3zoBaHusi B 4acTHOCTH. Takas QopManu3anus CymIeCTBYIOIIMX IMOAXOIO0B K
OLIEHKE yIp03 HaIlMOHAIBbHOM 0€30MacHOCTH U YKOHOMHUYECKUX aCIEKTOB obecrie-
YeHHs] HAllMOHAJIBHOM 0€30MacHOCTH MO3BOJMT MPEJIOKUTh METOAUKY KOJIUYe-
CTBEHHOM OLICHKH 3aTpaT Ha CHUCTEMY 00pa30BaHUs B LIE€JIOM, MM TOJBKO BBICIIE-
ro 00pa3zoBaHMs, HEOOXOJUMBIX JJISi ONTHMHU3ALWHU BIUSHHUS 00pa30oBaHUS Ha Ha-
LIUOHAJIbHYIO 0€30MaCHOCTb.
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AnHortanms. [Ipobaema u yenv. BupTyanbHasi, JONOTHEHHAs, CMEIIaHHAS PEaTbHOCTD
U JIOTIOJTHEHHAs! BUPTYaJIbHOCTh CTaHOBSATCS HEOTHEMIIEMBIMU aTpuOyTaMi UMMEPCHBHOM 00pa-
30BaTeNbHON CpeJibl, PacoJaralonMMi K HENPEePHIBHOMY 00yYEHHIO M BCECTOPOHHEMY Pa3BUTHIO.
AKTyanmbHOCTD FICCIIEIOBAHMS MOJIETICi MCIIONB30BAHIS MMMEPCHBHBIX TEXHOJIOTHH B JESTENBHO-
CTH y4nTeNId MHPOPMATHKH HE BEI3BIBAET COMHEHHH, BElb, IO CYyTH, OHH ABJIAIOTCS PEabHBIM
BOILJIOIIEHUEM HOBBIX METOAMYECKUX HUleill n moaxomoB. Memoodonozus. IlpoBeneH aHamus3
MozeNne UMMEPCUBHBIX TEXHOJIOTUI 00y4eHuUs! [UIsl IPAKTUUECKON NESITEIbHOCTH YUUTEIs WH-
¢dopmaruku. pemmoxer HaOOp KOMITBIOTEPHBIX HHCTPYMEHTOB 1 000PYIOBaHNS, TO3BOJIIOIINX
BHE/IPUTh UMMEPCHUBHBIE TEXHOJIOTMU B 00pa30BaTelbHYI0 NPakTUKy. Pesyrvmamoi. Ilpen-
CTaBJICHbl METOJMYECKHE PEKOMEHIALUH IO MPUMEHEHHIO TEXHOJOIMH BHUPTYalbHOMH, I10-
MTOJTHEHHON M CMEIIaHHON peaJbHOCTH KaK Ha ypoKax MH()OPMATHKH, TaK ¥ BO BHEYPOUHOE
Bpems. OmnpezneneHsl KI0YeBble TEMBI TPOTrpaMMBbI TI0 HHPOPMATHKE, B KOTOPBIX LEIeco00-
Pa3HO UCIHOJIB30BaTh MIMMEPCUBHBIE TEXHONOTHH. C(HOPMYIHPOBAHBI METOOTIOTHIECKUE TTOXO0-
IBl K TpaHcopMarmu oO0y4eHHUs] WHGOPMATHKH B YCIOBHSX IHU(POBH3AINU 0Opa30BaHMS.
3axmouenue. YITorn MccaenoBaHNs CBHACTENBCTBYIOT, YTO HIMMEPCHBHBIEC TEXHOIOTUH O0yIeHHUS
MOTYT YCHEIIHO MPUMEHSThCS KaK Ha YpoKaxX MH(MOPMATHKU, TaK U BO BHEYPOUHOH BpeMs.
OHHM HE TOJBKO CIOCOOCTBYIOT HOTPYKEHHUIO YYAIINXCS B MHTEPAKTHBHYIO Cpeldy, HO W HO-
BBIIIAIOT HHTEPEC, MOTUBALIMIO U KA4ECTBO MX 3HAHMI. YPOKH € MCIONb30BaHHEM HMMEPCHB-
HBIX TEXHOJIOTHH OTKPBIBAIOT HEpe]] yUUTeNneM HHPOPMATUKU HOBbIE BOZMOXHOCTHU AJISI IIPO-
(heccHOHAIBHOTO POCTa, METOJUUECKOT0 U IPEAMETHOTO CaMOCOBEPIIICHCTBOBAHUSI.

KnroyeBble ¢j10Ba: IMMEPCHUBHBIEC TEXHOIOTHH OOyUYEHUs], BUPTyalbHast, JOIOIHEHHAS
W CMelIaHHasi peasTbHOCTb, JIOMOJIHEHHAs BUPTYAIbHOCTh, YPOK HH(OPMATHKH, METOANKA 00ydYe-
HUS MH(OPMAaTHKE
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Models of using immersive teaching technologies
in the practical activity of a teacher of informatics

Alexey I. Azevich
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Abstract. Problem and goal. Virtual, augmented mixed reality and augmented virtuality
are becoming integral attributes of the immersive educational environment, disposed to continuous
learning and comprehensive development. The relevance of the study of models of using immer-
sive technologies in the activities of a computer science teacher is beyond doubt, because they
are the real embodiment of new methodological ideas and approaches. Methodology. In the course
of the research, the analysis of models of immersive learning technologies for the practical
activities of a computer science teacher was carried out. On its basis, a set of computer tools
and equipment has been proposed that allows introducing immersive technologies into educational
practice. Results. Methodological recommendations on the use of virtual, augmented and mixed
reality technologies both in informatics lessons and after school hours are presented. The key
topics of the computer science program, in which it is advisable to use immersive technologies,
have been identified. Methodological approaches to the transformation of informatics teaching
in the context of digitalization of education have been formulated. Conclusion. The results of
the study indicate that immersive learning technologies can be successfully applied both in
informatics lessons and outside the classroom. They not only contribute to the immersion of
students in an interactive environment, but also increase the interest, motivation and quality of
their knowledge. Lessons using immersive technologies open up new opportunities for a com-
puter science teacher for professional growth, methodological and subject self-improvement.

Keywords: immersive learning technologies, virtual, augmented, and mixed reality,
augmented virtuality, informatics lesson, informatics teaching methods
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ITocTtanoBka npodaemsl. B nocieqHue roapl TEXHOJIOTUH BUPTYaJIbHOM,
JONOJTHEHHON ¥ CMELIAHHOW PEAIbHOCTH aKTMBHO MCIIOJIB3YIOTCS B IMIPOMBIILIIIEHHO-
MIPOM3BOACTBEHHOM cepe. BMecTe ¢ TeM OHM HE MEHee HHTEHCHUBHO MPUMEHSFOTCS
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B oOpa3oBanuu [1-15]. Corsiacuo cratuctuke, B 2016 r. B o0pazoBatensHbie VR-
TEXHOJIOTUH OBLIIO MHBECTUPOBaHO OKosio 700 MIIH Jojul. OTa TEHAEHLMs COXpa-
HsAETCs U ceroans. UTo kacaercs Hamed CTpaHsl, TO MO AaHHbIM neHrtpa HTU
JIB®YVY, Ha poccuiickoM pbiHKe VR-ycimyr paboTaroT yske okoso 15 kommnanuii, npen-
Jararoyi MporpaMMHO-TEXHUYECKUE POYKTHI U1l 00pa30BaTEIbHBIX YUPEKICHUH.

Hewmasble Bo)keHHs B IEPCIIEKTUBHBIE TEXHOJIOTUU CBUICTENBCTBYIOT 00 UX
3¢ PEeKTUBHOCTH U BOCTpeOOBaHHOCTH. biarogapst UM mIKoIbHAas IPaKTUKa o0peTa-
€T HOBOE KauecTBO, a 00pa3oBaTelibHas cpella — YHUKaIbHbIe HHCTPYMEHTHI B3a-
MMOJICUCTBUA. BBISCHMM, 4TO TIpelcTaBiseT co00il MMMepcHBHas cpena odyue-
HUS U KaKOBBI €€ TuAaKTHUecKue npeumyuiectsa. [lonstue ummepcusnocmu cBsi-
3aHO C MOTPY)KEHUEM, TOHUMAEMbIM KaK HEKHH KOMIUIEKC MPUEMOB U METOIOB,
OCHOBAHHBIX Ha UI'Pe, BOBJICYEHHOCTH U MaKCUMaJIbHOU (DOKYCHUPOBKH yHaIIUXCSL.
OpnHa M3 TPaAULMOHHBIX METOJMK 3aKJIIOYAETCS BO «BXXMBAaHUM» B yUeOHYIO cpe-
1y, TIpeaIoJaraloiMM aKkTUBHOE YyBCTBEHHOE BOCIIPUATHE, YCUIEHHOE BepOallb-
HBIM, TAKTUJIBHBIM U CEHCOPHBIM B3aUMOJICHCTBUEM C U3Y4aeMbIM O0BEKTOM.

NMMepcuBHBIE TEXHOJIOTMH, MOSIBUBLIMECS HECKOJIBKO NECATUIETUN Ha3al,
IIOCTOSIHHO pa3BMBAIOTCS M COBEPILICHCTBYIOTCS. B HacTosiee BpeMs CyIIeCTBY-
10T pa3Hble UX BUAbl. HauHeM ¢ BUPTyanbHOU pEaIbHOCTH.

Bupmyanvnas peanbnocmes — 3TO HHTEPAKTUBHAS CPEJla, B KOTOPOi MOJIb30-
BaTellb OUIYIIAET €€ BCEOOBEMITIONIEE BIMSIHUE, B3aUMOICHCTBYET € pa3HO0Opas-
HOW nH(pOpMaIHeH, oTy4aeMoil yepe3 KaHaibl Bocpuatus. OTiauuue 0onoaHeH-
HOU peanbHOcmu OT BUPTYaJIbHOM B TOM, YTO B HEl KOHTEHT LuppoBoro gpopmara
HaKJIaJbIBAETCSl Ha peabHYIO MOJIb30BaTENIbCKYIO cpeny. B cmewannoi peansvro-
cmu BUPTYyallbHbIE 0OBEKTHI HE TOJIBKO MOMELIAIOTCS B PealibHYIO Cpey, HO U He-
MOCPEJICTBEHHO B3aUMOJICUCTBYIOT C HEU. /JononHenHas aupmyanbHOCHb — 3TO BUP-
TyajbHas peajlbHOCTb, B KOTOPOH MPUCYTCTBYIOT peanbHble 00BeKThl. Ee MOXHO
Ha3BaTh BUJIOM CMEIIAHHON peaJlbHOCTH.

Ion ummepcusnvimu mexunonocusmu 6yaeM MOHUMATh COBOKYITHOCThH IPO-
IPaMMHO-TEXHHUUYECKUX CPE/ICTB, CIOCOOCTBYIONIUX MOTPY>KEHHIO 00yUaromerocs
B UCKYCCTBEHHO CO3/IaHHYIO CPE€ly, — BUPTYaJbHYIO PEAIBHOCTb. 3/1€Ch YMECTHO
00paTUTHCS K OHATHUIO 00pa30BaTeNIbHOM cpefbl. VX, KcTaTH, HaCUUTHIBAIOT OKOJIO
necstka. [IpuBengem cnenyromiee. Obpazosamenvras cpeda — 3TO KOMILIEKC WH-
(OpMaIMOHHBIX, TEXHHYECKUX, METOI0JIOTUIECKUX CPEICTB M MHOPACTPYKTYyp-
HBIX 3JIEMEHTOB, (DOPMHPYIOMIMX YCIOBHSI JUIsl YCHEIIHON y4eOHON M BOCHUTa-
TEJIBHOM ESATEIIbHOCTH.

VYuutbiBas akTUBHOE BIIMSHUE UMMEPCUBHBIX TEXHOJOTUN Ha TpaHchopma-
U0 TPOIIECCOB OOYUCHHUS, OTMPEICTUM UMMEPCUBHYIO 00PA308AMENbHYIO CPEOY
KaK CHelraIbHbIM 00pa3oM OpPraHU30BaHHYIO CPEAy, B KOTOPOH MMMEPCUBHBIE TEX-
HOJIOTUM BBICTYIIAIOT BEIYIIIMM HHCTPYMEHTOM OpraHM3alluK y4eOHO-TI03HaBATENbHON
nestensHocTH. O0pa3oBaTeNbHYIO Cpely HEBO3MOXKHO IMPEICTaBUTh 03 ypoKa, B KO-
TOPOM, KaK B 3€pKajle, OTPaKatoTCd MHCTPYMEHTBI U TEXHOJIOTHH, PEATU3YIOLINE
IIOCTABJICHHBIC 33J1a4l. B COBpEMEHHOW METOIUYECKON JIUTEpaType TPYAHO HAUTH
pa3paboTKU YPOKOB, B KOTOPBIX MOXXHO OBUIO OBl OIICHHUTH POJIb KMMEPCHBHBIX
CpeICTB B O0yUEHHUH, a TAKXKE UX MECTO B COJIEP)KAHUU U CTPYKTYpE 3aHATHUI.

[Ipobnema pazpaboTku mMojeneit 00y4deHus ¢ UCIOJIb30BAHUEM HUMMEPCHB-
HBIX TEXHOJIOIMH 3aKJII0YAaeTCsi HE TOJIBKO B OIPENEJIEHUHN €€ CTPYKTYPHBIX 3J1e-
MEHTOB, HO M B aHAJIN3€ YCJIOBUI, B KOTOPBIX OHA MOXET OBITh peali30BaHa.
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Metoabl uccaenoBanusi. Cpeny 3aKIIOYEHUN O TUAAKTUYECKHUX MPEUMY-
ECTBAX UMMEPCUBHBIX TEXHOJIOTUH CTOUT BbIIEeIUTh MHEHUE f.I". [loakocoBoi,
0.0. Bapnamona, A.B. Octpoyxa u M.H. Kpacusiuckoro [11]. Onu cuuTaroT, 4To
BHUpTYyaJIbHasl PE€aJIbHOCTh OTKPBIBAET YHUKAJIBbHBIE BO3MOXHOCTH ISl HCCIIEN0Ba-
HUS MHUKPOCKOIMYECKHUX IPEIMETOB, C OJHOW CTOPOHBI, U BHU3YyaJIU3alUU IpPO-
CTPAHCTBEHHBIX CBSA3€H MAaKPOCKOMMYECKUX OOBEKTOB — C IPYTOil.

HmmepcuBHBIE TEXHOJIOTMH 00y4eHHs MO3BOJISIOT BOCIIPUHUMATH ITPOLIECCHI
U SIBJIEHUS] HENIOCPEACTBEHHO OpraHaMM YyBCTB, IIPUYEM HArJISAHO U JUHAMHUYHO.
Hanpumep, ciioxkHble XMMUYECKHE OIBITHI, KOTOPbIE HEBO3MOYKHO IPOBECTH B
OOBIYHOM HIKOJIBHOM KJIACCE, B BUPTYaJIbHON PEaTbHOCTH BBITTISAIAT €CTECTBEHHO
1 MOHATHO. C MOMOIIBIO0 TEXHOJOTUH BUPTYaJIbHOM, CMEIIAHHOW U JAOIOJIHEHHOM
PEIbHOCTH MOXHO CO3/1aBaTh TaKHe OOBEKTHI U (POPMbI, KOTOPHIX HET B peajib-
HOM Mupe. brarogapst aToMmy MOXXHO paboTaTh ¢ abCcTpakTHOW MHGOpMAIUen U
MHOTOMEPHBIMHU MOJIETISIMU, OPUEHTHUPOBAHHBIMU Ha JII000H HIKOJIBHBIN IpeIMeET,
B TOM 4Hclie UHPOPMATHKY.

AHanu3 NpUMEHEHUs UMMEPCHUBHBIX TEXHOJIOTHI HEBO3MOKHO MPOBECTHU
0e3 yTouHeHus Leiei oOyueHus mHpopmaruke B mkose. OHH 3aKIIOYAIOTCS B
TOM, 4TOOBI IIepejaTh OCHOBBI ()yHIAMEHTAIbHbBIX 3HAHUH HAYKH, IPEXK/Ie BCETro O
npoleccax npeoOpa3oBaHus, epelaun U UCHOIb30BaHUs MH(OPMALIUH, PACKPHITh
nepes ydalmuMHCs 3HaueHUEe MH()OPMAIMOHHBIX MPOIECCOB B (HOPMHUPOBAHHUU
HAyYHOW KapTHUHBI MHPA, POJib UHPOPMAIMOHHBIX M TEICKOMMYHHUKAITMOHHBIX
TEXHOJIOTHH 1 BRIYMCIUTEIHHON TEXHUKH B Pa3BUTHH COBPEMEHHOTO O0IIEeCTBa.

B nacrosmee Bpems rimobanuzamnus 1 uHGOpMAaTH3aIUsl OOIIeCTBA 3acTaB-
JISIFOT B3TJISIHYTh NIO-HOBOMY Ha Mpoliecchl 00ydeHust uHpopMaTUKe. DTO CBSI3aHO
C T€M, YTO UMMEpPCUBHBIE TEXHOJIOTHH CO/AEPKAT OTPOMHBIN TUAAKTUYECKHM MMO-
TEHI[MaJI, KOTOPBIA JOJKEeH OBITh HAIleNIeH, MPEeXIe BCEro, Ha MOBBIIICHHE Kaue-
CTBa 3HaHMH ydammxcs. B To jxe Bpems moka eiie HeT cOallaHCUPOBAaHHOM U CH-
CTEMHON METOAMKHU OOY4YEHHs C MCIOIb30BAaHUEM TEXHOJOTHI BUPTYaIbHOMU, J10-
MIOJIHEHHOW U CMEIIAHHOHN peabHOCTH.

s Toro, 4yTOOBI ONPEAEIUTh MOAXOAbl K 00y4eHHI0 MH()OPMATHKHU C UC-
nosp3oBaHueM VR-TexHonoruii, He06X0IUMO HCCIeI0BaTh MOJENU, 000CHOBBI-
BAIOIIUE CBS3b COJIEP)KAHUS, METOJIOB €T0 pealin3allMid U OCOOEHHOCTH BOCIIPHSI-
TUSl y4eOHOr0 MaTepuaia.

Opna u3 Mozeneil, BKIItoYarouas 3TH Ba)KHEUIINE KOMIIOHEHTHI, ITPEICTaB-
neHa Ha puc. 1.

[TonsiTHe — KIIFOYEBOM AJIEMEHT cojiepkaHus Jroboro mpeameta. [lopsaox
€ro BBEJECHUS, JIeTalIu3alysl KOMIIOHEHTOB U MECTO B IIKOJIBHOM KypCe TOJIKHBI
OTBeUaTh LEISIM U 3a7auaM o0yuyeHus. [loHaTHE TOMKHO COOTBETCTBOBATH pase-
Jy TMpOrpaMMbl U YUYUTHIBaTh CHEHU(PHUKY Bo3pacTa ydaiierocsi. Ero BaxHo cBs-
3bIBaTh C MPAKTUYECKUM MPUMEHEHUEM, OpTaHU3allel mpoiecca 00y4eHus, mpu-
oOpeTeHHeM M HaKOIJICHHEM I103HABaTEJIbHOIO OIBITa, OCBOCHHEM KOMIIbIOTEp-
HBIX UHCTPYMEHTOB U TEXHOJIOTUH.

Tak, nmpocTeiiias cucremMa JONOJIHEHHON PealbHOCTH, KOTOpas MOXKET ObITh
WCIIOB30BaHa Ha YPOKe MH()OPMATHKH, BKITFOUAET CIIETYIONINEe KOMIIOHEHTHI: OyMasK-
HbIE MapKePhI-PUCYHKH, BeO-KaMepy, porpaMMHOe oOecrieueHune. Bed-kamepa cmapt-
(hoHa CUMTBIBAET MapKep, a CHEHAILHOE TIPHIOKEHNE BBIBOAWT Ha SKpaH OOBEKT JI0-
MTOJTHEHHOW PEATbHOCTU M OTCIIEKHBAET €0 NIEPEMEIICHHUS B PEAIbHOM IPOCTPAHCTBE.
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A
XapaKTepuCTUKA
oOyuJaromrerocs
1
OnsIT > OnsIT
B3aUMOJIECHCTBUS oOyueHmst

Puc. 1. Mogenb peanusaumn NOHATUS C NOMOLLBIO VR-TexHonornm

Concept
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An experience
interactions

v

An experience
learning

Figure 1. Model of the concept implementation using VR technologies

I'oBopst 00 0COGEHHOCTAX MPUMEHEHUS UMMEPCUBHBIX TEXHOJIOTHHA B 00y-
YeHUU WHQPOPMATHKE, CIEAYyeT OPUEHTHPOBATHCS HA OudaKmuyeckuti Oyanu3m,
KOTOpBIN MposBiIsieTcs B ABYX moaxojax. IlepBblil moapasyMmeBaeT cozgaHue o0b-
€KTOB M CLIEHApUEB BHUPTYAJIbHOM, TOMOJHEHHON WJINM CMEIIAaHHOW peasbHOCTH
HEMOCPEACTBEHHO B yUeOHOM! NesTeNIbHOCTH. B 3TOM ciydyae Mozens JOKHA pac-
KpBIBaTh CyTh PeaIM3yeMOi METOAMKH, ONMHUCHIBAIOIIEH MPOLIECC U3YUYEHUs ompe-

JACJIICHHOT'O 06'b€Kma, npedMema WA sA6/1EeHUAL.
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Btopoii moaxo cBsi3aH C MOCTPOEHUEM MOEIIN, ONMUCHIBAIOIIEH UMMEPCUB-
HBIE TEXHOJIOTHH KaK cpedcmeo o0ydeHusl, MIPUMEHsIeMOe Ha YpoKaxX MM BO BHe-
ypouHO#l nesTeabHOCTH. CyTh ABYCTOPOHHETO IMOJX0Ja MOXET OBITh MpPE/ICTaB-
JeHa B Bujie cxeMbl (puc. 2). CBsI3aHbl JIM 3TH TOAXOIBI MEXKITY CO00#? YTOUHUM
BOIIPOC: MOKHO JIM UCIIOJIb30BaTh CPEICTBA BUPTYaAIbHOCTH PEaIbHOCTH ISl pa3-
paboOTKHU ClieHapueB UCKYCCTBEHHOM cpeabl? BronHne Bo3MoxkHO. B camom nerne,
€CJIM YYEHUK TOTOBHUT MPOEKT BUPTYATHHOU PEATbHOCTH, MTOYEMY Obl B KaYECTBE
cpencTBa 00yUeHUs HE MCIIOJIb30BaTh OJHY U3 UMMEPCHUBHBIX TEXHOIOTHIA.

DTO pa3BUBaeT MO3HABATEILHYIO aKTUBHOCTH, MPOCTPAHCTBEHHOE W JIOTHUYE-
CKO€ MBIIUICHHE yJalmxcs. TpexmMepHoe, aHUMHUPOBAHHOE CTEPEOCKOMMUYECKOE U30-
OpakeHre OOBEKTOB, IMepearoiiee 00beM, pa3Mephl, JUHAMUKY JIBH)KCHUS, JTEMOH-
CTPUPYEMOE B PEabHOM MPOCTPAHCTBE U BPEMEHU, IEPEHOCUTCSI B BUPTYaJIbHOE
MoJIe 32 CYET CHUCTEMBI MO3UIIMOHUPOBAHMS, (PYHKIMOHUPYIOIIEH uYepe3 CIeIH-
aNbHbIE NaTYMKU. braromapss KOMIUISIIUM MHOTHX TEXHOJIOTHUYECKUX PEIICHUN
MPOUCXOAUT BOCIPHUSATHE BUPTYATbHBIX 3JIEMEHTOB TOYHO TaK K€, KaK U peaib-
HBIX. JTO — IJIaBHOE JUJIAKTHYECKOE MPEUMYIIECTBO UMMEPCUBHBIX TEXHOIOTHUH.

Nmmepcusnbie Texuonorun obydenus (VR, AR, MR, AV)

[Ipenmer uzydenus
(comeprkaTenbHBII KOMIIOHEHT)

CpenctBo o0ydeHus
(TexXHOIOTUYEeCKUH KOMIIOHEHT)

A 4

e 1
Knacc, Tema, popmer yuebHOI
JesSTeIbHOM, BHIBI KOHTPOIIS

Ponb B 00y4eHnn, MECTO B CTPYKType

3aHATHA, 0COOEHHOCTH peamm3anun
\ J

( )
( N
\ J

Puc. 2. Anpaktn4eckmin ayannim MMMEpPCUBHBIX TEXHONOrniA

Immersive learning technologies (VR, AR, MR, AV)

A

Study subject
(content component)

Learning tool
(technological component)

A\ 4

7

Class, theme, forms of educational
activities, types of control

Role in training, place in the structure

of the lesson, implementation features
\ J

( N
( N
\ J

Figure 2. Didactic dualism of immersive technologies
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Cpemu Hanbostee pacrpocTpaHeHHBIX VR-TEXHOIOTHI, KOTOphIe MOTYT OBITh
WCIIOJIb30BaHbl YUUTENEeM, KOHCTpyHpoBaHue u npuMeHenne QR-koxoB. OHa nos-
BOJISIET OPraHU30BbIBaTh MHAMBHUIYAIbHYIO U TPYNIOBYI0 pabOTy Kak Ha YpOKe,
TaK W TOCE HEero. YYEHUKH MOTYT HCIOJb30BaTh COOCTBEHHBIE CMapT(OHBI U
TUTAHIIETHI B XO/I€ BBIMOJIHEHUS PA3IMYHBIX MPAKTUYECKUX 3aIaHUN.

He meHee 3HaumMMas TEXHOJOTUS peaU3yeTCs IPYTHUM HHCTPYMEHTOM —
npunoxenneM HP Reveal. C ero momornipio GopMupYROTCS aypbl H300payKEHHIA.
[Ipu HaBeileHNU HA HUX 3KpaHa cMapT(oHA IEMOHCTPUPYIOTCS BUPTYaJIbHbIE O0BEK-
TBL. DTO TIPOUCXOAMT 3a c4eT Kamepsl Tenedona, GPS, akcenepomerpa u apyrux
CPEeACTB UACHTU(DHUKAIIMH TPEIMETOB.

OpHa n3 HanboIee MOAXOMANINX TeM Kypca HH)OPMATHKH, T/Ie MOTYT OBITh
HCI0JIb30BaHbl UMMEPCHUBHBIE TEXHOJIIOIMH, — MH(POPMALIMOHHOE MOJIETUPOBAHUE.
3nech MOXHO Toka3aTh dddexTuBHOCTh VR-CpencTB 1 cO3JaHusl pa3IudHbIX
Mozieneit. J{is BHeKtaccHOM paboThI CiieayeT IPUMEHSITh 0030PHO-HUCCIICIOBATEIBCKUI
noaxoJl. Ero cyTh 3akirodaercss B MOJrOTOBKE TBOPUECKHUX MPOEKTOB, MOCBSIICH-
HBIX CO3/IaHUIO U UCIIOJIb30BAHUI0 UMMEPCUBHBIX TEXHOJIOTHUH.

OpnHako Hambosee cepbe3Hble 3a/lauM CTOST IMEpe]] YUUTENIeM, Mpernoiaro-
MM B KJIaccax C yrayOJeHHbIM u3ydeHueMm uHpopmatuku. K HUIM MOXXHO OTHe-
cTH (HOpMHUPOBAHHE HABBIKOB PAa0OTHI CO CIEIUAIBHBIM 000PYJOBaHHUEM, TPO-
IrpPaMMHBIM 00CEYEHHEM, MOJIyYeHHE CUCTEMHBIX 3HAHUN B 00JIACTH MPOTPaMMHU-
poanusi. [Ipu pazpaboTke mporpamMmbl 1Mo MHPOPMATUKE B HEE CIEAYET BKIIO-
9UTh clieayronye TeMbl: «OcHoBbI pritokerus Unity», «bazoBsie monstust C#y,
«OcHoBsl 3D-monenupoBanusi» u ap. CTparerus 00ydeHHs JOJKHA 3aKITI0YaThCS
B TOM, YTOOBI YUCHHKH MPHOOPETH MPOYHBIC HABBIKM KOHCTPYHUPOBAHUS H TIPO-
TpaMMHPOBAHUS, Pa3BUIIM KPEATHBHOE U CHCTEMHOE MBIIIICHHE.

Henw3st 3a0b1BaTh 0 TOM, 4TO Tporecc o0ydeHus Oynet 3¢ peKTUBHBIM, ec-
71 OH 00ECIEUeH COAEePKATEIbHO-METOANYECKHA U TEXHOJIOTMYECKU. DTO O3Haya-
€T, YTO y4eOHBIH KJIacC, B KOTOPOM HCHOJB3YIOTCS UMMEPCHUBHBIE TEXHOJIOTHUU
WIN CO3Jal0TCs BUPTYaJbHbIE O0BEKTHI, JOJKEH OBbITH 000pPY/I0OBaH COOTBETCTBY-
romuM obpa3om. Peus nnet o VR-nemax, maHOpaMHBIX KaMepax, IporpaMMHOM
obecrieyeHnr, OMOIMOTEKE TOTOBBIX BUPTYAIbHBIX MOJENEH U T. 1.

B ycnoBusix rimy6okoit Tpanchopmanmu oOpa3oBaHusl HEBO3MOKHO HE YUH-
ThIBaTh CEPbE3HBIE MPOLIECCHl OOHOBIEHUS COAEpPkKAHUS U TEXHOJOTUH, U3yyae-
MBIX B Kypce WH(OpMAaTUKH. B CBS3M C 3THM HYXXHBI HOBBIC TIOJIXOJIbI, HAIPAB-
JICHHbIE Ha pacHIMpeHue W yriyOjeHHe 3HaHUW B ATOW NMpEeAMETHOM 00JacTH.
OnvH U3 HEUX 3aKiIoYaeTcs B (POPMHUPOBAHUN TPUKIIAIHBIX KOMIIETCHIINH, HE00-
XOJUMBIX TIKOJIBHHUKY, KOTOPOMY TPEACTOUT XHUTh U PadoTaTh B COBEPIICHHO
WHOM COIMAIbHO-KYJIBTYpHOU U 00pa3oBaTeNnbHOM cpeie.

PesyabTatel u odcyxaenue. i1 GopMUpOBaHUS UMMEPCUBHON CpPENbl yUH-
TEN0 UHPOPMATHKU BaXKHO HE TOJBKO HCIOIB30BAaTh COBPEMEHHOE 000py/I0Ba-
HUS, HO U MOJIEIIUPOBATh 00pa30BaTENbHBIE MPOIIECCHI, MPUMEHSITH HOBBIE METO-
JTUYECKHE MOIXO0/IbI U CTPATETHH.

Cpenu HanboJee BaKHBIX TEM Kypca, B KOTOPBIX 11eJ1ecO00pa3HO UCTIONb30-
BaTh UMMEPCUBHBIC TEXHOJIOTUH, CTOUT BBIIEIUTH «lIpencTaBienue u KogupoBa-
Hue uHpopmanum», «IIporpaMMHo-anmapaTHOEe OOEcCTIeueHHe KOMITBIOTEPay, «AJ-
TOPUTMU3ALMS U IPOrpaMMUpoBaHuey, «Dopmanuszanus U MoJenupoBanuey, « u-
(hopMalOHHbBIE TEXHOJIOTUN.
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Pazymeercsi, kpyr 0003HaYEHHBIX TEM MOXET OBITh PACHIMPEH HUCXOAS U3
00pa30oBaTeNbHBIX 1eJIel U METOJUUECKUX MPEANOUYTCHUN YUUTeNs, a Taxe ycio-
BUH, B KOTOPBIX OCYIIECTBIIACTCS Y4eOHBIH MpoIecc.

ITpu pa3paboTke mporpaMMel Kypca CileqyeT YYUThIBaTh, YTO UHTEPAKTUB-
HBIC MYJIBTUMEIUIHBIC TEXHOIIOTHH CTPEMHUTEIIFHO Pa3BUBAIOTCA. DTO TpeOyeT Npu-
MEHEHMsI HOBBIX MHTEp(EHCOB B3aMMOJCHUCTBUS U KOHCTPYHPOBAHHUS MHTEPAKTUB-
HBIX 00pa3oBaTeibHbIX cpen. OIHUM U3 TIEPCIICKTHBHBIX HAIMIPABICHUS X U3y4de-
HUS M UCIOJIB30BAHUS SBJISIFOTCS UMMEPCUBHBIE TEXHOJIOIMH, KOTOPBIE MOBBIIIA-
IOT Ka4eCTBO yU4eOHOTO MpoIiecca, a TaKXKe THHAMHYHOCTh, TIOCJIEI0BATEIIEHOCTS,
LIMPOKYIO HAIJISITHOCTh M METOJMUECKOe MHOT000pasue.

3akiaouenue. OOyueHne B UMMEPCHBHOW 00pa30oBaTeIbHON Cpene — 3TO
COBpPEMEHHBIN 00pa30BaTeNbHBIN TPEH], 0 KOTOPOM HaJl0 HE TOJIBKO 3HaTh, HO U
MOHUMATh YUUTEII0 HH(POPMATHKH, COBEPIICHCTBYS Y4€OHO-METOAMYECKYIO Jes-
TeJIbHOCTh. [learor JOMKeH akTUBHO UCIOJIBb30BaTh JUIAKTUUYECKUE MPEHMYyILie-
CTBa HOBBIX TEXHOJIOTHMH: IOJIHOE TOTPYKCHHE B Marepual, (OKYCHPOBKY Ha
yueOHOI npobiemMe, MaKCUMaIbHYIO BOBJIEYEHHOCTh B IIPOIECC, OTBJICYEHHUE OT
BHEITHUX (PAKTOPOB U OOCTOSATEIHCTB, CAMOCTOSITEIIFHOE PEKUCCUPOBAHUE BUP-
TYaJbHOT'O POCTPAHCTBA.

[Mudposast TpanchopMmaiusi — BaKHeHIIas YyepTa COBPEMEHHOro o0pa3oBa-
Hus. OHa J0JDKHA OBITh B I0JIe 3peHus yuutens uHpopmatuku. EMy HeoOxoaumo
TUTAHUPOBATh M OCYIIECTBIIATh Y4eOHO-TIO3HABATENFHYIO JIEATEIILHOCTh B YCIOBH-
X MIMPOKOTO BHEAPEHMS HU(POBBIX yUeOHO-METOINYECKUX KOMILJIEKCOB, yuel-
HBIX CHMYJIATOPOB, BUPTYyalbHBIX J1abopaTopuit u VR-mMoxyneil. OTu coBpemeH-
HBIE CPEJICTBA CIIY)KaT Pa3BUTUIO HU(PPOBON IPaMOTHOCTH ydaluxcs, GpopMupo-
BaHUIO X HH()OPMAITMOHHOW KYJIETYpPBl M HAYYHOTO MUPOBO33PEHUSI.
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CucrtemMHoO-geqaTesiIbHOCTHbIA noaxon
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B OCHOBHOM LLUKONEe
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AnHoTanus. [Ipobrema u yens. IlomHAMAETCS BOIPOC HEJIOCTATOYHOTO COJICPIKATEILHOTO
U METOAMYECKOr0 00ecreyeHns MOArOTOBKH y4YallluXcsi OCHOBHOM ILIKOJIBI B 00JaCTH HCKYC-
ctBerHHoro uHteiuiekra (MN). Lenn uccnenoBanus — BBISIBJICHHE OCOOCHHOCTEH MPUMEHCHHUSI
CHCTEMHO-JICATEIIFHOCTHOTO TIOAX0Aa K OOYYEeHHUIO yJalIuXCsi OCHOBHOHM IIKOJBI B 00JIACTH
HCKYCCTBEHHOT'O MHTEIICKTa, OMICAHIE IPUHIMIIOB 00yUSHHUS IKOIFHIKOB OCHOBaM UCKYC-
CTBEHHOTO WHTEJJICKTA U YCJIOBHH MX peanu3aliy, BBIICICHHE BUAOB JCSITCILHOCTH yya-
IIUXCSl B KOHTEKCTE CHCTEMHO-IESATENIEHOCTHOTO noaxona. Memooonoeus. Vicrionp3oBancs
KOMIUIEKC METOJIOB: aHAJIU3 HOPMATUBHBIX JOKYMEHTOB, ONPEAEISAIOIINX NPUOPUTETHBIE 3a-
Jlaud Hallledl CTpaHbl; UCCIEeNOBaHU U HAYYHO-METOAMYECKHX MyOsnKanuii B obnactu o0y-
yenus MW yyamuxcss OCHOBHO# IIKOJIBI B OTEYESCTBEHHOHN U 3apyOekHOU crcteMe oOpa3oBa-
HUS; pedaekcrs comepKaHus MOMYyYSHHOTO 3HAHUWS; BBELIBICHHE METOIMYCCKAX MOIXOIOB;
MOKMCK TPUHIIMIIOB, YCIOBUH M BO3MOXHOCTEH 00ydeHus sneMmeHTam MM ywammxcsi OCHOB-
HOM ILIKOJIBI; JIOKAJIbHBII I€4aroruueckuil 3KkCriepuMenT. Pesyibmamul. CpaBHUTEIILHBIM aHAIN3
METOIMYECKOTO OITBITA IearorOB-IPEIIIECTBEHHIKOB BBISIBAII BO3MOKHOCTD M 3()(heKTHBHOCTD
MIPUMEHEHUs] CUCTEMHO-/IEATEIbHOCTHOTO MOAX0/1a K O0YYEHHIO YHalIUXCsl OCHOBHOM IIKOJIBI
B obnactu UN. JlaHHBIN 1OIX0/ MTO3BOJIAI OMPESIIUTh OCHOBOIOJIATAIOINE IPUHIIUAIBL 00Y-
YCHUS AIIEMEHTaM HCKYCCTBEHHOTO MHTEJUICKTa, YCIOBUS MX peaji3alii, a Takxke Haubomee
LenecooOpa3Hble BUJIBI AESTEIbHOCTH YYalllMXCs OCHOBHOW LIKOJBL. 3akmouenue. CerogHs Tex-
Hosoruu W akTUBHO pa3BUBAIOTCS, M BIIAJICHUE UMH TIOJIOKHUTEIBHO BIHUSET HA YPOBEHb HWH-
(hOpMAaITMOHHOM KYJIBTYpHl IMIKOJIBHUKA, KOTOPYIO B COOTBETCTBHHU C TpeOOBAaHUSIMH HHQOP-
MAaIIMOHHOTO 00IIecTBa HEOOXOAUMO (HOPMUPOBATH KAK MUHUMYM B OCHOBHO# mIKoje. Pe3ynbra-
TBI UCCIIEIOBaHUSI 0OOCHOBBIBAIOT BO3MOXKHOCTD M 11€7IeCO00Pa3HOCTh NMPUMEHEHUSI CHCTEMHO-
JEATEIFHOCTHOTO NOAX0a K OOYUIEHHUIO MJIEMEHTaM MCKYCCTBEHHOTO MHTEIUICKTa yUalTHXCs
OCHOBHOMH ILIKOJIBI, HAUMHAs C 5 Kiacca.

KuroueBble €10Ba: MCKYCCTBEHHBIH WHTEIJIEKT, METOIMKA 00y4YeHHs UCKYCCTBEHHOMY
WHTEJIIEKTY, HHPOPMAIIMOHHBIC TEXHOJIOTHH, IIU(PPOBBIC TEXHOIOTUH, CHCTEMHO-IEATEIIbHOCTHBIN
HOXO0.
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Abstract. Problem and goal. The problem of insufficient substantive and methodological
support for the training of basic school pupils in the field of artificial intelligence (Al) is con-
sidered. The aim is to identify the features of the application of the system-activity approach
to teaching basic school pupils in the field of artificial intelligence, to describe the principles
of teaching school pupils the basics of artificial intelligence and the conditions for their im-
plementation, to highlight the types of school pupils’ activities in the context of the system-
activity approach. Methodology. A set of methods was used: analysis of regulatory documents
that determine the priority tasks of our country; analysis of research and scientific and methodo-
logical publications in the field of teaching Al for basic school pupils in the domestic and foreign
education system; reflection of the content of the knowledge gained; identification of methodo-
logical approaches; search for principles, conditions and opportunities for teaching elements
of Al to basic school pupils; local pedagogical experiment. Results. A comparative analysis of
the methodological experience of predecessor teachers made it possible to identify the possi-
bility and effectiveness of the application of the system-activity approach to teaching basic
school pupils in the field of Al. The revealed approach made it possible to determine the fun-
damental principles of teaching the elements of artificial intelligence, the conditions for their
implementation, as well as the most appropriate types of activities for basic school pupils.
Conclusion. Today Al technologies are actively developing information technologies and
possession of them has a positive effect on the level of information culture of a school pupils,
which, in accordance with the requirements of the information society, must be formed, at least,
in basic school. The results of the study made it possible to substantiate the possibility and
expediency of applying the system-activity approach to teaching the elements of artificial in-
telligence to basic school pupils, starting from grade 5.

Keywords: artificial intelligence, methods of teaching artificial intelligence, informa-
tion technology, digital technologies, system-activity approach
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IMocTanoBka npodaemsl. Peanuzaiys npruOpUTETHRIX HAMPABICHUN MOAEP-
HU3AIUH CUCTEMBbI 00pa30BaHUs B COOTBETCTBHHU C MPHOPUTETHBIMU 3aa4aMH HaIlIei
CTpaHbl HEBO3MOXKHO 0€3 aKTUBHO Pa3BUBAIOIINXCS TEXHOJOTUNA UCKYCCTBEHHOTO
untennekra (M) kak yacT coBpeMeHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTHH.

IMPEIIOJIABAHME NTH®OPMATHKU 163


http://orcid.org/0000-0002-1388-4269
http://orcid.org/0000-0002-1413-200X

Levchenko I.V., Sadykova A.R. RUDN Journal of Informatization in Education. 2021;18(2):162—171

Cero/iHs TEXHOJIOTUU HCKYCCTBEHHOTO MHTEIJIEKTAa 0OpeTaloT ocolyro ak-
TyaJIbHOCTh B CBSI3U ¢ OOHOBJICHHEM CaMOW TEXHOJIOTHH, €€ BO3MOXHOCTSIMU ISl
00pa3oBaTeNbHOI0 Mpoliecca U BHICOKUMHU TPeOOBaHUSAMH K UH(POPMAIIUOHHO-
TEXHOJIOTHYECKOM KYJIbTYpe MKOIbHUKOB. OIHAKO IO CUX TIOP B HIKOJIBHOM Kyp-
ce nH(POPMATUKH, B TOM YUCIIE U OCHOBHOMU IIKOJIBI, 00YYEHHUIO 3TOM TEXHOJIOTUU
U ee QyHIaMEeHTaIbHBIM OCHOBAM HE YACNSETCS TOCTATOYHOTO BHUMAHUSI.

[TpyunHON TOMY HE TOJIBKO OTCYTCTBHE HOPMATUBHOIO o0ecreyeHus o0y-
YeHUsSI UICKYCCTBEHHOMY MHTEIIJICKTY B 00IIe0o0pa3oBaTeIbHOM Kypce HHpopMa-
TUKU, HO ¥ HEJJOCTATOYHOE COJIepKaTeIbHOE U METOINYecKoe oOecreyeHre mo-
TOTOBKH y4YalllUXCs, B TOM YUCJIE B OCHOBHOU IIKOJE, B 00JIACTH UCKYCCTBEHHOTO
MHTEJUIEKTA.

Jlyist pa3pelieHust BBISIBICHHOW MTPOOJIIEMBI HEOOXOIUMO ONPEICITUTh CUCTE-
MOOOpa3yoIlKe 3HaHUS U YMEHHUS B 00JIaCTH MCKYCCTBEHHOTO MHTEJUIEKTA, aal-
TUPOBATh COJICP)KAHHE yYeOHOTO0 MarepHuasia I YYamuXcs OCHOBHOW IIKOJIBI,
ONpeAETUTh IPUHLHUIBI 00YUYEHHs dIIEMEHTaM MCKYCCTBEHHOTO MHTEIUIEKTa yda-
IIUXCSI OCHOBHOM IIIKOJIBI, YCIIOBUS UX PEAM3allid, a TAaKKe BUJBI JEATEIbHOCTH
y4alxcs, MO3BOJIAIONINE [IeJIeHANPaBIeHHO (JOPMUPOBATh Y HUX YMEHUE YUUTh-
Csl ¥ TOTOBHOCTb K HENPEPHIBHOMY 00pa30BaHUIO BOOOIIE U B 00J1aCTH UCKYCCTBEH-
HOT'O UHTEJUJIEKTA B YACTHOCTH.

Metoabl ucciaenoBanus. [Ipoanain3upoBaHbl HOPMATHUBHBIE TOKYMEHTHI,
TaKUe KaK yKa3 MPEe3MIEHTA O MPUOPUTETHBIX 3a7adaX Pa3BUTHs TrocyaapcTsal, Ha-
LIMOHAEHBIH POEKT O Pa3sBUTHU 0OPA30BAHMK M HALIMOHAIBHAS IIPOrPAMMa O Pas-
BUTUM L(PPOBOI SJKOHOMHKH®, @ TAKKE CTAHIaPT OCHOBHOTO OOIIEro 06pa3oBaHus.

H3ydyeH U cucTeMaTu3MpoBaH OTEYECTBEHHBIA U MUPOBOM METOJMYECKHI
OTBIT MEJAroroB B o0jacTu oOy4eHHUs DIIEMEHTaM HCKYCCTBEHHOTO HHTEIUIEKTa
yYaluxcsi, B TOM YUCJIE OCHOBHOW IIKOJBI, C IIEJIbI0 BBISIBIIEHUS METOJ0JIOTH-
YECKUX U METOJMYECKUX TMOXOJ0B K TakoMy O0OydeHHIo. BrImonHeH aHaniu3 co-
JeP>KaTeIbHON 1 JTIOTUYECKOW KOPPEKTHOCTH [ 1] mpemaraeMpIx TEMU UM UHBIMHU
aBTOpaMU PACCYKIEHHUI, YMO3aKIIOUeHUH M BBIBOAOB. Pediekcusi B KOHTEKCTe
MOHUMaHUs [2] MOAXOA0B, MPUHITUIIOB M BO3MOXKHOCTEH OOYYECHHS YYaIluXcs
OCHOBHOU IIKOJIbI OcHOBaM MU, HaumHas ¢ 5 knacca.

PesyabTaTsl M 00cyxaenune. Ha nepeom smane ucciedosanusi NpoaHaIn3u-
pOBaH U 000OIIEH CYIIECTBYIOIIUI OMBIT B 00JIACTH OOYyYEHHs IKOJILHIUKOB HCKYC-
CTBEHHOMY MHTEIIJIEKTY B OTE€UECTBEHHOU U 3apy0eKHOU CUCTEME 00pa30BaHUsI.

Bce Beayuue crpanbl MUpa €JUHOAYIIHBI BO MHEHUH, YTO ISl YCIIELIHOTO
OCBOCHHS YYAIIUMHUCSA, B TOM YHCJIE OCHOBHOW WIKOJIBI, AieMeHTOoB MU cambiM
BaXHBIM SIBIISIETCSI TIOJTOTOBKA B 001acTu mporpammupoBanus [3; 4]. B Hekoro-

1 Vkaz [Ipesunenta Poccuiickoit @enepannu «O HAMOHATBHBIX IESAX M CTPATETHUECKUX
3anayax pa3BuTusi Poccuiickoit @enepanuu Ha nepuon a0 2024 r.» (ot 07.05.2018 1. Ne 204).
URL: https://ppt-online.org/709185 (mara oopamenus: 18.01.2021); Va3 Ilpesunenra Poccuiickoit
Oenepannn «O HaMOHANBHBIX Lensax pa3BuTHsa Poccuiickoit denepanun Ha nepuox ao 2030 r.».
URL: http://kremlin.ru/events/president/news/63728 (nata oopamenus: 18.01.2021).

2 TIpuopuTeTHBI HaMOHAILHBIH NpoekT «O6pasosanne». URL: https:/strategy24.ru/rf/
projects/project/view?slug=natsional-nyy-proyekt-obrazovaniye&category=education (mata oOpa-
menus: 12.01.2021).

3 Hanmonambnas nporpamma «Lludposas sxonomuka». URL: http:/static.government.ru/
media/files/3b1AsVA1v3VziZipSVzAY8RTcLEbdCct.pdf (mara obpamenus: 12.01.2021).
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PBIX CTpaHax MpeajaraeTcs BHEJPUTh OOy4YeHHE MPOrpaMMHMPOBAHUIO B pa3iiny-
HbI€ LIKOJIbHBIE MpEeAMETHI JJsi 0ojiee OCHOBATEIbHOI'O PACCMOTPEHHUS €ro BO3-
MO’KHOCTEH U IEMOHCTPALIUHU MPAKTUKO-OPUEHTUPOBAHHON MPUMEHUMOCTH [5].

OO6yueHne B 001aCTH MCKYCCTBEHHOTO WHTEJUIEKTA B POCCHMCKOM IIKOJIb-
HOM 00pa30BaHMM HA4aJoCh €I B MPOILIOM CTOJIETHH, HO UMEHHO CETrOJIHS OHO
0CO0EHHO aKTyaJbHO M3-32 HOBBIX TPeOOBaHWI K MHPOPMALMOHHBIM KOMIIETEH-
UM IIKOJIBHUKOB HAa OCHOBE CHUCTEMOOOpa3yroIuX 3HaHUK B oOsacTu MH)Op-
MAaTHUKH, BKJIIOYash MHPOPMAIIMOHHBIE TEXHOJIOTHHU [6], a Takke 3HAUUMOCTH M
NEPCIEKTUB pa3BUTHs caMoi TexHosoruu MU [7].

Tak, B konre 2020 r. mpe3uaeHT OO0paTHJI BHUMaHWE Ha HEOOXOAUMOCTH
paciMpeHust MOATOTOBKH B 00JIACTH UCKYCCTBEHHOT'O MHTEJIJIEKTA, HAYMHAS CO IIKOJIb-
HOT'O YpOBHSI 00pa30BaHuUs, B CBSI3U C 4eM ObUIM BBIPAOOTAHbI MOPYUYEHHUS 10 CO-
BEPIICHCTBOBAHMIO MTPETOIaBaHuUs YUEOHBIX ITPEIMETOB B 00111€00pa30BaTEIbHBIX
OpraHU3aIMsIX IyTeM YCTAaHOBJICHUS WX MPHUOpUTETa MPpU (HOPMUPOBAHHH YyUeO-
HOTO IJ1aHA U KOPPEKTUPOBKH COJIEPKaHUs 00pa30oBaTENbHBIX TporpamMm®.

Ceroanst UM B mikosax cTpaHbl 4alie BCET0 M3y4aeTcsl B CTapIIUX Kilaccax,
HarpuMmep B paMKax MpeanpodecCHoHanbHON MoaroToBku yvanmmxcs WT-kmaccos.
[Tpu sTOM 00yYeHHE OCHOBBIBACTCS HA TEOPETUICCKOW Oa3e paboThl ¢ MHPpOpMa-
L[Uel COBPEMEHHBIMU CPEACTBAMHU OpraHU3alUU UH(OPMALIMOHHBIX MPOIECCOB U
OPHEHTUPYETCS Ha BBIOOD S3BIKOB, TOAEPKUBAIOIINX CTPYKTYPHOE U OOBEKTHO-
OpPUEHTUPOBAHHOE ITPOrpaMMUpOBaHue [8].

Kpome Toro, npoBeneHHoe paHee HCCIIEOBAaHUE TO3BOIMIO MPEATIOKUTE OC-
HOBHBIE MOJIXOAbI K 00yUEHHIO HIKOJIBHHUKOB [9], KOHLIENTyalbHbIe OCHOBBI U CO-
nepkanre o0ydeHust B 00yactu uCKyccTBeHHoro uHTeswiekta [10; 11]. IMunotHas
arpoOarys pa3paboTaHHBIX yueOHO-METOMUecKX MaTepuaios [12] nokazana sddek-
TUBHOCTb UX MpUMEHEHUs npu o0yueHun ocHoBaM MU ywammxcs 9-11 kiaccos.
B T0 ke BpeMs oueBHIHA HEOOXOJUMOCTh JaJIbHEHILIEro UCCIIeJOBaHuUs, CBA3aH-
HOTO CO CHWYKEHHEM BO3pacTa LIKOJIbHUKOB, HAUMHAIOLIUX 00y4YeHHE 3JIeMEHTaM
NU, otbopom coaeprkanust 00yUeHHUs U ero ajanTanuei [y yqammxcs 5—6 kiac-
COB, PEIIEHUEM METOJOJOTHYECKHX BOIIPOCOB TAKOI0 O0YUEHHUS.

Bmopoii sman uccredosanus ObLT CBA3aH C BBISBIEHHEM METOANYECKOTO MOJI-
X071, TIO3BOJIsToNIero 3PPeKTHBHO 00y4yaTh B oOmactu MW yuammxcss OCHOBHO#M
LIKOJIBI, HAYMHAA ¢ 5 Ki1acca.

AHanIu3 CI0KUBLICICS B OTEYECTBEHHOM Me€JaroruKe MpakTHUKU, METOInYe-
CKUIl ONBIT MPEeAIIECTBEHHUKOB, TpeOOBaHUs K 00pa30BaTENIbHBIM pe3yJibTaTaM
yYanmxcs B yCIOBHSIX HH(pOpMaTH3aIuu o0mecTBa U oOpa3oBaHus, HEOOXO -
MOCTb YCUJICHUS AEATEIbHOCTHOM KOMIIOHEHTHI Mpoliecca 00y4eHus IKOIbHUKOB
MO3BOJIMJIM CJI€NIaTh BBIBOJ O 3HAYMMOCTH M BO3MOYKHOCTH HCIIOJIb30BaHUS MPHU
00y4YeHMH yYalIMXCsli OCHOBHOM ILKOJIBI B 00JaCTH MCKYCCTBEHHOTO MHTEJIEKTa
CHCTEMHO-IEATETIHHOCTHOTO TMOXO0a, TPEIIOJIarafoiero OPraHu3aro 00yJIeHHsl,
OCHOBAHHYIO Ha aKTHBHOM, pa3HOCTOPOHHEW U CAMOCTOSITEILHOM IMO3HABATEIb-
HOU JIEATEIIbHOCTH y4YalllerOCs.

B Hacrosiiee BpemMsi CHCTEMHO-JESTEIbHOCTHBIM MOJIX0A MOJOXKEH B OCHO-
BY pealM3aliu CTaHJapTOB OCHOBHOTO 001ero oopasosanus. B ero pamkax o0y-

4 Ilepedens mopy4eHmii M0 UTOraM KOH()EPEHIMH [0 UCKYyCCTBEHHOMY MHTemIekTy. URL:
http://www.kremlin.ru/acts/assignments/orders/64859/ (aara obpamenus: 12.01.2021).
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YEeHHEe pacCMaTPHUBAETCS HE KaK TPAHCIALMS yYUTEJIeM 3HaHUM ydaluMmcs, a Kak
COTPYAHUYECTBO (COBMECTHASI JESITEIBHOCTD) YUUTENSI C YUAIIUMHUCS. YUJalInuecs
SIBJISIIOTCSI HE TTACCUBHBIMU «IPUEMHHKaMI» MH(OPMAIUY, a aKTUBHBIMU YYaCTHH-
KaM# y4eOHO-TI03HaBaTeIbHOTO Tporecca. OCHOBHBIM Pe3yJIbTaTOM TaKOTO IPO-
1ecca 00y4eHus ABISETCS pa3BUTHE JIMYHOCTH peOEHKa, a OCHOBHOW 3ajadyeil —
CO3JIaHHE YCIIOBUH I CaMOCTOSITEIIBHOTO OTKPBHITUS ¥ POPMHUPOBAHUS yUaIIUM-
Cs1 HOBBIX 3HaHUI U yMeHui [ 13].

Ha mpemvem smane uccredoeanusi BEISBISIIACH OCOOEHHOCTH O0Y4EHHS yda-
IIMXCS OCHOBHOM IIKOMBI 37eMeHTaM M B KOHTEKCTE CHCTEMHO-IESITEIbHOCTHOTO
MOJIX0/1A.

[TpuHIMNMATBHOM CTAHOBUTCS MO3ULMS: 3HAHUS YYAIIErocs — pe3ysbTaT ero
COOCTBEHHBIX MTOMCKOB. BO TllaBy yriia cTaBUTHCSI 3HAYMMOCTh M HEOOXOIUMOCTb
OpraHU3alMK YYUTEJIEM CaMOCTOSATEIbHOM MOMCKOBON MO3HABATENbHON JIesATelNb-
HOCTH IIKOJIbHUKOB.

Bwmecto mpoctoit nepenaun nHGOpMaLUK OT YUUTENs K YUEHUKY M OTPabOTKH
OTIpeJIeTICHHBIX YMEHNH YIEHHKaMH B COOTBETCTBHH C 33/IAHHBIM YUHUTEIEM 00pa3iioM
MIPUOPUTETOM CTAHOBUTCSI HAyYUTh YYaIErocs YUUThCS, TO €CTh yJalluics J0I-
KEH YMETb HE TOJBKO CTaBHUTH Tepe] co0oi ydeOHYyIO 11eb, HO M MPOEKTHPOBAThH
TPAEKTOPHUIO €€ JOCTHUKEHUsI, 00s13aTeIbHO OLIEHUBAs IOCTUTHYTHII pe3ybTar.

Henecoobpa3Ho pazpabarbIBaTh 3a7aHMsI, KOTOPbIE IPEANONATal0T UHTETPH-
POBaHHBIE CIIOCOOBI JEATEILHOCTH y4allUuXCsl OCHOBHOM LIKOJIbI, TPUBE/ICHHBIC B
Tadnuue.

Pa3HooOpa3Hble 3a1aHKs, B TOM YHMCIIe NTPEACTABICHHbBIE B SJIEKTPOHHOM BUJIE,
MO3BOJISIFOT OPTaHM30BaTh AaKTHBHYIO ITO3HABATEIILHYIO JAESTEIBHOCTD YYAIIUXCSI OC-
HOBHOMH HIKOJIBI, (JOPMHUPOBATH JIMYHBII OITBIT Y4eOHO-1103HABATEIILHON IEATETbHOCTH.

Buabl AeqTenbHOCTU B KOHTEKCTE CUCTEMHO-AEATENIbHOCTHOIO noaxoaa

Ne | UcTouyHuk nonyyeHns nipopmauum Buabl peqaTenbHOCTU yyawmxcs

1. TepMuH 3anosiHeHre NPONyCcKOB B TEKCTE HEOOCTAOLLMMU TEPMUHAMN
1 noHaTuamMu. PopMynmMpoBaHne xapakTePUCTUK, CBONCTB
1 onpeaeneHnii TeMu AN UHbIMY TEPMUHAM U MOHATUSMUN

2. Knaccudukauusa MpencTaBneHne 06GbLEKTOB (MPU3HAKOB, MPOLIECCOB, CBOMCTB
1 T. N.) B BUae knaccudukaumin. BolgeneHmne ocHOBaHMIA TOM
W NHOM knaccudukaunun. MNMpueeneHne NnpuMepoB K pac-
cmaTpuBaemMoin knaccudwukaunmn. BoiogeneHue knaccudu-
KaUMOHHOW eauHULbI

3. YyebHbIii TEKCT MpencraBneHne 3agaHHOroO (paccmaTpuBaemMoro) Tekcrta
B rpadpmyeckom Buae (cxema, Tabnuua u T. n.). Haxoxae-
HMe oWnbKM B TEKCTE, HETOYHOCTU B CXEME

4. O6bekT CpaBHeHMe nnn conocTtaBieHne 0ObekTOB U3yYeHus oas
BbISIBJIEHUS1 CXOACTB WA pas3nuunii. BelgeneHve npuaHa-
KOB, KpUTEPUEB, OCHOBAHWIM AN CPaBHEHNS 0OBEKTOB

5. Mpouecc, aBneHne OnuncaHne xapakTepucTuk (CBOMCTB) MPOLLECCOB MO aHa-
norMm ¢ paHee u3ydveHHbiMu. OnucaHwe XapakTepucTuk
(cBONCTB) Npouecca No 3agaHHOMY NiaHy

6. M3yyaembliin maTepuan CocTaBneHune KoHcnekTa (nnaHa) ndyvyaemoro naparpada
(monoNHUTENBHOrO MaTepuana)

7. CBA3b BbisBneHne cBsizent Mexay ob6bekTaMm n3yyeHus B Npes-
NOXeHHOM y4ebHOM maTepuane

8. PesynbTtar OueHvBaHMe COBCTBEHHOrO OTBETA, COOCTBEHHOWN OesiTenb-
HOCTW 1 NONly4eHHOro pe3ynbtara. OueHBaHMe oTBeTa OHO-
KJIACCHUWKOB, UX AeSTENbHOCTU, NOJTyHEHHOr0 MMM pedysbTaTta
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Types of activities in the context of the system-activity approach

No. Source of information School pupils’ activities

1. Term Filling in gaps in the text with missing terms and concepts.
Formulation of characteristics, properties and definitions of
certain terms and concepts

2. Classification Representation of objects (signs, processes, properties, etc.)
in the form of classifications. Highlighting the grounds for
a particular classification. Bringing examples to the consi-
dered classification. Allocation of a classification unit

3. Educational text Presentation of a given (considered) text in a graphical
form (diagram, table, etc.). Finding errors in the text, inac-
curacies in the scheme

4, Object Comparison or comparison of objects of study to identify simi-
larities or differences. Allocation of signs, criteria, grounds
for comparing objects

5. Process, phenomenon Description of characteristics (properties) of processes
by analogy with those previously studied. Description of
the characteristics (properties) of the process according to

a given plan

6. Studied material Drawing up a synopsis (plan) of the studied paragraph (ad-
ditional material)

7. Connection Revealing connections between objects of study in the pro-
posed educational material

8. Result Assessment of own answer, own activity and the obtained

result. Evaluation of the answer of classmates, their activi-
ties, the result they received

OCHOBBIBasICh Ha BBIIIEU3/IOKEHHON KOHUETLUN CHUCTEMHO-AEATETbHOCTHOTO
MOJIX0/1a, BBIJICIIUM HPUHYUNBL 00VUeHUs HIEMEHTaM UCKYCCTBEHHOTO MHTEJIEKTa
y4aumxcsi OCHOBHOMW LIKOJIBIL:

— o0y4eHHe yepe3 OBJIaJleHue 3HAHUSIMHU — YCBOEGHHE 3HAaHUI MPOUCXOIUT
yepe3 TeOPEeTUIEeCcKoe colepkaHrne o0ydeHus;

— OT a0CTPAaKTHOTO K KOHKPETHOMY — 00y4YeHHE CTPOHUTCS Yepe3 MCIOIIb30-
BaHUE COJICPKATEIBHBIX a0CTpaKIHiA, 0000MIEHUI 1 TEOPETUICCKIX TTOHITH;

— B3aUMOCBSI3b 3HAHUM U JEHCTBUI — 3HAHUE 3apOKIAETCS B ICUCTBUU U SIB-
JISIETCSL €r0 PE3yJIbTATOM, a 3aTEM BBICTYIIACT OPUEHTHUPOBOYHON OCHOBOM OCYILIECTB-
JIeHUs1 IeMCTBUS NIPU PELICHUH BBISBJICHHOM MPOOIEMBI U T. [1.;

— BOCHPOU3BEJCHNE OOpETEH sl 3HaHUsI — B Tpoliecce y4eOHO-TT03HABATETbHOM
NESITEIbHOCTH B COKPAIllEHHOH (hopMe IOJKEeH OBITh BOCIPOU3BEAECH HCTOpHUYE-
CKUI IIPOLECC 3apOKACHUS U pa3BUTH 3HaHU [ 14];

— pa3HooOpa3ue B EATEIHHOCTH — IPU 00yUYEeHUH HEOOXOUMO OBIIAJCBATh
3HAaHUSMH U YMEHHSIMH B Pa3HOOOPA3HON AEATEIbHOCTH NPU PEIICHUU PazHO00-
pa3HbIX 33]ay;

— pa3BHUTHE CAMOCTOSITEILHOCTH — CAMOCTOSITENILHO OCYIIECTBIIATh Y4eOHO-
MM03HABATEJIbHYIO NI€ATEeIbHOCTh, BKJIIOUas MOCTAHOBKY I€JH, IMOUCK CIIOCOOOB
JOCTUKEHMSI, BBIOOp CpPe/ICTBA, KOHTPOJIb M OLIEHWBAHUE MIPOLIECCa U PE3YJIbTaTOB
NESITENIbHOCTH;

— ¢opMHpOBaHUE JIMYHOCTHO-3HAYMMOT'0 3HAHHS — 00YYEHHE TPOUCXONT B
KOHTEKCTE UHTEPECOB U JKU3HEHHOT'O OIbITA YYalllerocs, NIEPEHECEHUE CoAepIKa-
HUs 00y4eHHs Ha pelIeHHe KU3HEHHBIX 3a71a4 B TOBCETHEBHOM JKU3HH.

OnuieMm ycnosus peanuzayuu BbIIEICHHBIX TPUHLIUMIIOB 00YYEHHUS dJIeMEHTaM
HCKYCCTBEHHOI'O MHTEIIJIEKTA YYallMXCsl OCHOBHOM IIIKOJIBI B KOHTEKCTE CUCTEMHO-
JEeATEITbHOCTHOTO MOIX0/1a.
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Bo-nepBeIx, 1151 peannzanuy OpyHIHINA «00yYeHHe Yepe3 OBIIAJCHNE 3HAHU-
SIMI» HEOOXOJMMO 00s13aTeNIbHOE HAIMYHE TEOPETUYECKOTO yu4eOHOro Marepuana,
U3JI0KEHHOTO CUCTEMHO, CTPYKTYPHO, JAKOHUYHO, JIOTHYHO U MOCJIE0BATENIBHO.

Bo-BTOpBIX, 17151 peanu3aniy MPUHIUIA «OT a0CTPaKTHOTO K KOHKPETHOMY»
CleIyeT CONMPOBOXKAATh MPOIIECC OOYYECHHS] CXEeMAaTUYHBIM U (POPMATTU30BAHHBIM
MpeJCTaBICHUEM y4eOHOro MaTepualia, KOTOPbIi 3aTeM pacKpbhIBaTh HAa KOHKPET-
HBIX ¥ pa3HOOOPa3HBIX MpUMeEpax.

B-tpetbux, 1 peanu3aniy IpUHIKIA «B3aUMOCBS3b 3HAHUHN U JEHCTBUI
PEKOMEH/IyeTCsl He MPEACTABIATh, HOBbIE 3HAHUSI B TOTOBOM BHUJE, & OPraHU30BbI-
BaTh MPOLECC CAMOCTOATEIBHON ACSATEIBHOCTH YYaIIUXCsl, KOT/1a OHU UX OTKPBI-
BAIOT CaMH, OTIMPAsICh HA paHee U3yUYEeHHOE, OCMBICIIMBAs yueOHyI0 ipodsiemy [15].

B-ueTBepThIX, A peanu3aliy MPUHIUIA «BOCIIPOM3BEACHHE OOpETEHHs 3HA-
HUSD» He00X0IUMO, YTOOKI B Mpoliecce 00y4eHHs MPOUCXOINUIO OTKPHITHE HOBOTO
JUISL YYaIllUXCsl 3HAHUS Yepe3 IBPUCTUUECKYIO0 Oeceqy, HallpaBIeHHYIO Ha BOCIIPO-
W3BE/IEHNE UCTOPUYECKOIO Mpoliecca 3apoKIACHHs U pa3BUTHUS 3HAHUM, Giaronaps
MOCTIEIOBATEIPHOCTH YETKO IMPOAYMAHHBIX YYHTEIEeM Yy4eOHO-ITO3HAaBAaTEIbHBIX
3a7a4 (BOIPOCOB, yIPaKHEHHH, 3aJaHUN U T. I1.), KOTOPBIE TIOABOIAT YUAIIHXCS K
PEIIECHHIO TIOCTABICHHOM MPOOIEMBI.

B-nsteix, s peanuzanyy MpUHIMIA «pa3HOOOpasue B JESITENBHOCTH» HEeoO-
XOIMMO HCIIONIb30BaTh PA3WYHbIE WCTOYHHKH HMH(OPMAIMK W OPraHU30BHIBATH
COTPYAHUYECTBO yYallluXcsi B Pa3IUuHBIX (opMax (MHAMBUIYyalbHas, IPYIIOBasi,
KOJUIEKTHBHAs, TTapHasi paboTa), MpelyCMaTpUBATh PA3IMIHbIC BUIBI JEATEIHHOCTH.

B-mecThIx, I peanu3aniy TpUHIANA «PAa3BUTHE CAMOCTOSTEIBHOCTIY Clie-
JyeT OpraHM30BBIBaTH OOyU€HHE B COBMECTHOM NEATENbHOCTH YUYHTENS M yda-
IIUXCS, COBMECTHOW KOMaHJHOW paboTe OJHOKIACCHUKOB, OCHOBaHHOW Ha CO-
TPYJHUYECTBE M B3aMMOIIOHUMAHHUH. Y UYUTEII0 HEOOXOIUMO HE CTOIBKO HATIIsAI-
HO UM JIOCTYITHO OOBSCHATH y4eOHBI MaTepHall, CKOJIbKO OpraHM30BBIBATH CaMO-
CTOSITENIbHYIO paboTy Tak, YTOOBI yUaIIUecs: CAMOCTOSTEIbHO HAXOAMIIH PEIICHUS
MOCTABJICHHOW TPOOJIEeMbI U OOBSICHSAIIN CIIOCOOBI €e pelIeHus], IITAHUPOBAIH CO-
OTBETCTBYIOUIYIO AEATEIBHOCTb U OCYIIECTBIISUINA €€ KOHTPOIb U pediiekcuto [15].

B-ceapMmbIxX, mns peanuzanuu NpuHOHUNA «(HOPMUPOBAHHME JITHYHOCTHO-
3HAYUMOTO 3HAHUA» HEOOXOAUMO Mpeayarath yyaluMcs 3aJaHusl, BhI3bIBAIOIIIE
y HUX SMOLIMOHAIBHBIN OTKIIMK, MMO3BOJISIFOIINE MPUBJIEUb WX >KU3HEHHBIN OIIBIT,
3aTparuBaroIIie UX MHTEPECHI, YTO MO3BOJHUT (POPMHUPOBATH YCTOWUYMBYIO TO3HA-
BaTEJIbHYI0 MOTHBALIMIO IIKOJIBHUKA, TIOTPEOHOCTh YUUTHCS BCIO KHU3Hb.

3akawuenue. Bianenue texunomorusmu MW Ha ocHOBE crcTeMOOOpas3yro-
X 3HaHUW B 001acTu WH(GOPMATUKU TMOJIOKUTEIHHO BIUSET HAa ypOBEHb WH-
(hopMallMOHHON KyNbTYphl yYalIUXCS OCHOBHOM IIKOJIBI, KOTOPYIO B COOTBET-
CTBUHU C TpEOOBaHUSIMHU HH(POPMAITMOHHOTO 00IIECTBa HEOOXOAUMO (OPMHUPOBATH
KaK MUHUMYM YK€ B OCHOBHOH IIIKOJIE.

Pe3ynbraThl MPOBEIEHHOTO HCCIIEOBAHUS TO3BOJMIM OOOCHOBATH BO3MOXK-
HOCTb U II€JIeCOO00Pa3HOCTh MPUMEHEHHS CUCTEMHO-ESITeIbHOCTHOTO MOAX0Aa K
00y4YeHHIO IEMEHTaM UCKYCCTBEHHOT'O MHTEIIJIEKTA YYaIIUXCsl OCHOBHOM IIKOJIBI,
HayMHas ¢ 5 kiacca. B mporecce rccnenoBanus ObUIA BBISBIEHB OCOOCHHOCTH
MPUMEHEHUS CHCTEMHO-JIEATEIbHOCTHOTO MOJAX0Aa K OOY4YEHHIO ydalluxcs oc-
HOBHOW TIKOJIBI, ONMCAHBI IPUHIIUAIIEI O0YYCHHS MIKOJLHUKOB M YCIIOBUS HX pea-
JM3aIHY, BBIACICHBI BUIBI JEATEIBHOCTH yYallUXCSd B KOHTEKCTE CHCTEMHO-
NesITeIbHOCTHOTO MOIX0/1A.
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I[aaneﬁmee HCCICIOBAHUEC OOJI’KHO OBITh HaIlpaBJICHO Ha OT60p coJepiKa-

Husg oOyuenus snementam MU u ero aganranum s yyamuxcsi S—6 KJ1accos.
[Tpu GpopmupoBaHum cofepkaHus, B TOM YUCIIE MOHATUHHOTO amnmnapara, He00Xo-
JTUMO YUYUTBIBaTh BO3PACTHBIE OCOOEHHOCTH IIKOJILHUKOB, MEXIIPEIMETHBIE CBSI3U
MH(OPMATUKH, a TAKXKe PEATU30BbIBAaTh €€ BHYTpPUIIpeIMETHBIE cBsA3u. Heobxoaumo
o0ecnevynTh MPeeMCTBEHHOCTh C paHee pa3pabOTaHHBIM COZIEpX)aHUEM IJIs yda-
mmxcst 9-11 kiaccoB. ChpopMUpoBaHHBIE 3HAHUS M YMEHUS ydaluxcsi 5—6 Kiac-
coB B mporecce o0yueHus anementaM MM HeoOxoaumo pa3BuBaTh M YIIyOJATh
Ha CIeIyIoIuX dTanax oOydyeHHUs Kak B paMKaX OCHOBHOM LIKOJIbI, TaK U B IPO-
recce npeanpodeccunoHaIbHOM MOATOTOBKH CTapIICKIACCHUKOB.

[4]

[5]

[6]

[10]
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AnHoTauus. [Ipobnemvl u yenp. AKTYalbHOCTh UCCIICIOBAHUS 00YCIIOBJICHA YCHUIICHUEM
HEOOXOJMMOCTH ¥ 3HAYMMOCTH TUCTAaHIINOHHOTO 00pa30BaHU B COBPEMEHHOM MHPE B CBS3H
¢ MaHJeMHUell, a TaKkKe BO3POCIIMM 3allPOCOM MpernoAaBaTeNe U yJaluxcs pa3Horo ypoBHS
Ha MHCTPYMEHTapHil BUPTyanbHOro Kiacca. Llens paboTel — MO3HAKOMUTH TpenofaBaTeieii ¢
HHCTpyMeHTapreM cetr VHTepHeT, IpeacTaBUTh KITACCH(PUKALIIIO 3THX HHCTPYMEHTOB, PECYPCOB
U CYIIECTBYIOUINX AJIEKTPOHHBIX 00pa3zoBarenbHBIX cpen (DOC) mist paboThl B AUCTAHIINOH-
HOM (opmate. Memodonozus. 1IpoBeieH aHAIN3 UCIIONB30BaHUS KPOCC-TINAT(OPMEHHON Cpeibl
obyuenust Langteach-online B neprion nmangemun COVID-19. [Ipoanann3upoBaH ONBIT OCTPOE-
HUs oHJaiH-KypcoB B LMS Moodle u LMS Canvas. BbINoiHeH cpaBHUTETBHO-COTIOCTABUTETLHbIN
aHaJINU3 OHJIANH-CEpBUCOB U HcIONb30BaHUs QR-TexHomoruu B 0O0pa3oBaTENbHBIX LIENAX
JUIS. MOJIEpHU3AIMU pa3pabaTeiBaeMOTo (hopmaTa 3JIEKTPOHHOW 00pa3oBaTEIbHON CpEbl.
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CIIEKTpa AUCLMIUIMH U (OPM HONyueHUs 00pa30BaHUs, B 00JIACTH KOTOPHIX OH MOXKET MpUMe-
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Abstract. Problem and goal. The relevance of this study is emphasized by the increasing
need and importance of distance education in the modern world in connection with the pandemic,
as well as the increased demand of teachers and students of different levels for the tools of
the virtual classroom. The purpose of this work is to introduce teachers to the tools of the In-
ternet, to present a classification of these tools, resources and existing electronic educational
environments for working in distance learning. Methodology. The use of the Langteach-online
cross-platform learning environment during the COVID-19 pandemic, and the experience of
working with LMS Moodle and LMS Canvas related to the construction of online courses are
analyzed. A comparative analysis of online services and the use of QR technology for educa-
tional purposes for the modernization of the developed format of the electronic educational
environment is carried out. Results. The experience of modernizing the format under study to
expand the range of disciplines and forms of education in the field of which it can be applied
at the levels of secondary and higher education in the Russian Federation is presented. The working
conditions of the environment, its functionality and requirements for the teacher as the organizer
of the educational environment of this format are described. Conclusion. The presented for-
mat expands the effective tools of the teacher, integrates mobile technologies into the educa-
tional process, forms multifunctional online libraries of various-format educational materials.
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ITocTanoBka npoodJiemMbl. [laHemMust BHECTA CYIIECTBEHHBIE KOPPEKTHUBBI B
MOHMMaHKE JTUCTAaHIIMOHHOTO OOYUYEHHMS B IIKOJAX, By3aX M JPYTHX 0Opa3oBaTelb-
HBIX OpraHu3alusax. DTH U3MEHEHUs NoTpeOoBaIM MepecMoTpa METOI0B, MOIX0-
JIOB M CaMOro Tpoliecca o0y4eHHs, KaK CO CTOPOHBI IpenojaBaTesei, Tak U co
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CTOPOHBI 00y4aeMbIX Ha Bcex ypoBHsAX oOpazoBanus. COVID-19 yckopun ocBoe-
HUE TMPETOaBaTEIIMUA HOBBIX PECYPCOB U TEXHOJIOTUM, KOTOPBIE MOKHO HUCIIOb-
30BaTh B JUCTAHIIMOHHOM U cMellaHHoM Qopmatax. Mcmonb3oBanue mHpoOpMa-
IIMOHHBIX TEXHOJOTHI B 00pa30BaHUU SIBJISETCS KIIFOUEBOH TeMO Ha KoH(pepeH-
usx mo oopazosanuio B PY/IH, KOV, BI'CILY, [letpl'Y, HUY BILD u np.

Hanpumep, HUY BIID Ha nmpoTsokeHu# nociaeaHux 4 JIeT MPOBOJUT MEXK-
nynaponnyro konpepenmuio eLearning Stakeholders and Researchers Summit',
MOCBAIICHHYIO0 00pa30BaHuIO B ITU(poByIo d1oxy. B pamkax Kazanckoro mexmy-
HapOJHOT0 JUHIBUCTHYECKOro caMMmuTa 2020 roga, KOTOPBIi COBMECTHO MPOBO-
it Uacturyt si3piko3Hanus PAH, MHCTUTYT MMHTBUCTHYECKUX HUCCIIEIOBAHHM
PAH u K®VY, Obina BbieneHa OTAeNbHAs CEKIUS «S3bIKOBOE 00pa3oBaHUE B
MaHAEMHYECKOM H TIOCTIAHJASMHYECKOM MUPE» ISl 00CYKICHUS TPOOIIeM MoITy-
YeHHs! JIMHIBUCTHYECKOTO 00pa30BaHUSI B YCIOBUSAX YAaCTUYHOTO U TOTAIBHOTO
nuctanTa’. Ha xondepennusx B PYJIH, BICITY u Iletpl'Y o6cysxnanuck BOIpo-
CBI CETEBOTO B3aMMOJICHCTBUS U TUCTAHIIMOHHOTO O0YYEHUs] MHOCTPAHHBIX CTYACH-
TOB, KOTOpBIE MPOXOAAT 00yUEHHE B POCCUHCKUX By3ax. 3aHUMAsCh HCCIEI0Ba-
HUSMHU B O0JIACTH TUCTAHIIMOHHOTO OOYYEHHsI HHOCTPAHHBIX CTYJIEHTOB, MBI CTOJIK-
HYJIACH C PSIZIOM MPOOIIEM, TIOCTY>KHUBIIINX OCHOBOM JIJIS HACTOSIIIIETO UCCIICIOBAHUS:

— OTCYTCTBHE CTaH/IapTa AIEKTPOHHOI 00pa30BaTENILHOM Cpe/ibl Ha BCEH TeppUTO-
pun Poccuiickoit @enepariin 3aTOpMaKUBaeT Pa3BUTHE TUCTAHIIOHHOTO 00pa30BaHMs;

— OTPOMHOE KOJIMYECTBO HECHCTEMATH3MPOBAHHON MH(pOpMAIMU 00 MHTEPHET-
TEXHOJIOTHSX U BeO-CepBUCaX HE MMOMOTAET MPEIOo/IaBaTeNsIM, a JTUIIb YXYAIAET U
0e3 TOro TSKENyI0 CUTYyaluio B AUCTAaHIIMOHHOM 00pa30BaHUH;

— OTCYTCTBHE €IMHBIX KaTaJlorOB M OMOIMOTEK MOJ00HONH MHpOpMaUU
HEraTUBHO BJIMET Ha Pa3BUTUE NUCTAHIIMOHHOTO O0OPa30BaHMS,

— HegocTaTouHbli ypoBeHb MKT-koMneTeHInu npenogaBaTeneil siBIsSETCS
3HAYUMOM MPOOIEMOI B COBPEMEHHBIX YCIOBHSIX;

— CYIIECTBYIOIIME B 00pa30BaTENbHBIX YUPEKICHHUIX dIIEKTPOHHBIE 00pa3o-
BaTenbHbIe cpeapl (DOC) B OONBIIMHCTBE CIy4aeB MPEACTABIAIOT OO0 3amaaHble
pa3paboTKHu.

Pemenne o003HaueHHBIX Po0IeM TpedyeT MoucKa, MOAPOOHOT0 aHau3a U
00paboTku noydeHHoN nHpopMmanun. L{ensio nccnenoBanus sSBISETCS paccMOTpe-
HUE CYIIECTBYIOIIUX CUCTEM TUCTAHIIMOHHOTO O0yUYEeHHUS U MIEPCTIEKTHB JaTbHEHIIe-
TO pa3BHUTHS TEXHOJIOTHH, B TOM YHCIIE OMHMCAHUE MPOIIecca MOICPHH3AINH (hopMaTa
30C «Kpocc-mnatdopmenHslii mpoekt» [1] ¢ yueTom TpeboBaHU BpeMEeHH U n3Me-
HUBILUXCS YCJIOBUH TMpoliecca TUCTaHIIMOHHOTO U CMeIaHHoro o0y4enus. s no-
CTIKEHUS YKa3aHHBIX 11eJ1eil He00XOIMMO MPOBECTH OTOOP U aHAIU3 MaTePUAIIOB.

Metoasl uccienosanus. [lepen Tem, Kak NEpEeUTH K PEIICHUAM YKa3aHHbBIX
mpo06JieM, UCTIONB3Ysl METO/Ibl KOHTEHT-aHallu3a U 00001eHus nHpopMaluu, Ipo-
ananmsupyem uccnegoBanusi 2010-2020 rr. Ha mpeaMeT U3MEHEHHUS! TeHIECHIIUN
BO B3IJISI/IaX HA JUCTAHIIMOHHOE OOyYEHHE U ero pa3BUTHE.

! OpunmanbHbi caift MesxtyHapoaHoii kordepentuu elearning Stakeholders and Researchers
Summit. URL: https://estars.hse.ru/ (mata obpamenus: 01.11.2020).

2 OprmanbHBIN caliT MeKTyHapoIHOM KoH(pepenmy «Ka3aHCKu MEXTyHapOIHbIA JTHHIBH-
CTUYECKUI CAMMUT: BBI3OBBI M TPSHABI MUPOBO# HTBHCTHKIY. URL: https:/kils.kpfu.ru/ru/glavnaya/
(mata obpamenns: 01.11.2020).
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I[TepBbIM (hopMaTOM TUCTAHIIMOHHOTO OOYUYEHHUS B HAIlleH CTpaHe ObUIO Koppe-
crioHzieHTHOe oOyueHue. B Poccun Bbiaensercs nBa dTarna CTaHOBJICHUS TUCTaH-
IIMOHHOTO 00pa30BaHMsI Kak HOBOTO (popmaTta oOydeHHs:

1) 1917-1993 rr. — hopmupoBanre 1 (YHKIHMOHUPOBAHHE 3a04YHOIO 0Opa-
3oBanusa B CCCP;

2) 1993-2010 rr. — pa3BUTHE WIEU OTKPHITOTO JUCTAHIIMOHHOTO 0Opa3o-
BaHus B PO [2].

N.B. Bapranosa B padote 2010 r. omuchIBaeT mpoIiecc CTAHOBJICHUS TUCTaH-
LMOHHOTO (hopMaTa 0OYUYEHHs C ONOPOH HA UJEH M MIOCTAHOBJIEHUS COBETCKOTO U
paHHET0 NOCTCOBETCKOro nepuoaos [3]. Ha ocHOBe aHaM3a HOPMAaTUBHBIX aKTOB
OHa OIpeeNuiIa Psl MPoOJIeM JAUCTAHIMOHHOTO 00y4YeHUs, HEKOTOpbIE U3 KOTO-
PBIX aKTyanbHbl U ceifuac. OTCYTCTBHE €IMHBIX KOHLENTYalIbHBIX MOIXOAOB K -
CTAHLIMOHHOMY OOYYEeHMIO Kak IMeJarormyeckoi cucreme B Poccum, oTMeueHHOE
BapranoBoii, HaOogaeTcsi B OpraHu3aluy AUCTAHIMOHHOTO O0YYEHHUs B IIKOJIaxX
1 By3aX Ha COBpeMEHHOM dTarie. 3a npomeamme 10 et mocne mybnukamuu pado-
Thl HEKOTOpPBIE MPOOJIEMBI, BBISIBIEHHBIE aBTOPOM, YCIEIIHO pEIleHbl Ha COBpE-
MEHHOM 3Tare BOJIFOLUH TUCTAaHIIMOHHOTO 00yueHus B Poccun.

Cpenu peneHHbIX Tpo0IeM CTOMT OTMETUTh HAJIU4YUE PErJIaMEeHTUPYIOLINX
aKTOB B 00JIaCTH MCIIOJIb30BaHUsI JUCTAHIIMOHHOIO OOy4EHHs B IIKOJAX U By3ax.
[Ipuka3 MunucrepctBa oOpa3oBanus U Hayku Poccuiickoit @enepauuu ot 23 aB-
rycta 2017 r. Ne 816 u mpukaz MuHHCTEpCTBA BBICIIETO 00pa30BaHUs O AUCTaH-
LIMOHHOM O0Yy4eHHH B IKoiax u By3ax Ne 397 ot 14 mapra 2020 r. persiameHTH-
PYIOT HUCIIOJIb30BAHUE AJIEKTPOHHBIX PECYPCOB U JUCTAHIIMOHHOTO (opmaTa 00y-
YEeHHUsl Ha YPOBHSIX CPEAHEr0 U BBICILIEr0 00pa30BaHMU.

Kak ormeuator B cBoux paborax B.II. Tuxomuposn, E.B. Tuxomuposa,
T.M. Cxansipenko, A.JI. Hazapenko, C.B. TutoBa [4—7] u MHOTHE ApyTHe, pa3BU-
THEe TUCTAaHIIMOHHOTO (popMmarta oOyueHus B Poccuu u 3a pyOexoM UIIEeT yCKOpEH-
HBIMU TeMIIaMH co BTOpoi mojoBuHBI XX B. IlocTOssHHO MeHstomuecs TpedoBa-
Hus K ypoBHI0O UKT-xkomnerenuuu npenogasatens U gopmaty D0C sBIsSIOTCS
OJHUMHM U3 LEHTPAJIbHBIX TEM Ha €XErOHbIX KOH(PEpEeHIMAX M0 MH()OpMaIOH-
HBIM TexHoJIorusaM Ha BMK MI'Y3.

B cBs3U € 3TUM CTOUT OTMETHUTH, UTO B MOCIIEHEE BpeMsl pa3zpaldaThiBaeTcs
Bce OoJbllle MHCTPYKIUI B BUAeodopMaTe O TOM, Kak paboTaTh ¢ MHTEPHET-
pecypcamu U couuanbHbIMU cepBucamu Beb 2.0. B uHTepHeTe MOKHO HalTH 1ie-
Jble KaHalbl, OJIOTH U JIpyrue BeO-pecypchl, KOTOPbIE CTApalOTCs IOMOYb IPErno-
JlaBaTeNIIM «HE YTOHYTh B OK€aHE MHTEPHET-TEXHOJIOTUi». BuiaenuMm, Ha Hail
B3I, Haubosee uHTepecHble uctouyHnku uHpopmaruu no MKT u apyrum no-
JIe3HBIM MaTepuaiam B obpasoBaTenbHol cpene’: YouTube-kanansl «Onbit Truepay,

3 OduuuanbHbIA caiiT MexayHapoHol koHpepeHn «CoBpeMeHHbIE HHPOPMALMOHHbIE
texnosioruu u UT-o0pazosanue». URL: http://www.conf.it-edu.ru/ (nata obpamenus: 01.11.2020).

* YouTube-kanan «Onbir Tuuepa». URL: https://www.youtube.com/user/nurzhak1l (nara
obpamenus: 01.11.2020); YouTube-kanan «Elearning Ha otmraro». URL: https://www.youtube.com/
c/mrfarcrys/featured (mara oopamenwns: 01.11.2020); YouTube-kanan «Distant: cepBHCEI, COBETEHI,
mHCTpyKImm». URL: https://www.youtube.com/channel/UCt1 DoByvGlt7mapov{PjjIw?view_as=
subscriber (mara obpamenus: 01.11.2020); «A3dyka cepsucoBy». URL: https://murmansk-nordika.
blogspot.com/p/blog-page 7.html?fbclid=IwAR23w{zBbAbAkVLjJjlxh4dkglhuydM-02dO-atc_6R
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«Elearning Ha oTimaHO», «Distant: cepBUCHI, COBETBI, HHCTPYKIIUNY, a Takke «A30yKa
CepBUCOBY» M BHJeOKaTanor mpoekTa Langteach-online.

[Tomumo 3anpoca Ha nosbimienne MKT-koMnerenmmn npenogaBarenei Bcex
JIMCIMTUTMH, B CYIIECTBEHHBIX M3MEHEHUSX HYXIAETCS JIEKTPOHHAs 00pa30BaTellb-
Has cpefia, KOTopas MHOTJA HE YCIeBaeT 3a U3MEHSIOUUMUCS TPeOOBAHHIMH €e
0JIb30BaTeIe M aAMUHUCTPATOPoB. [Ipu opranuszanyuy CMEIaHHOTO W JHUCTaH-
LIMOHHOTO OOyuYeHHUsi 00pa3oBaTENbHBIC YUPEKICHUS B OCHOBHOM HCIIONB3YIOT
KYIUICHHYIO JIMIICH3HIO aMEPUKaHCKOW CHCTEMBI yIpaBieHus: ooydenuem Moodle
Y MoJa00HBIC 3amagHble aHAIOTU. Bce cepBUCH JaHHOW CHCTEMBI HAaXOJSATCS Ha
tepputopusix CHIA u psiga 3anagHbix crpaH. DyHKIIMOHAT Cpebl MOXKET OBITH
pacuIper TOJbKO J00aBIEHHEM HOBBIX MOJIYJeH, pazpadareiBaeMbix Moodle.org,
HO HE BHEUIHMMH pa3paboTunkaMu. B maHHOI cucTeMe OTCYyTCTBYET THOKOCTH B
MOJIHOM €€ MOHUMAaHuH [8].

B kayecTBe albTepHATHBHI CYIIECTBYOMEMY (OopMaTy HaMU IpeiaracTcs
BHeZpeHne HoBo# rudkoit JOC Ha OCHOBE OECIUIATHBIX COIHMANBHBIX CEPBHCOB
Be0 2.0, uHTErpupOoBaHHBIX B JIMYHBIA CalT MpenojaBaTens Wik 00pa3oBaTeib-
HOM opraHuzauuu [9].

C yyeTom TOr0, YTO OONBIIMHCTBO HHOCTPAHHBIX YYAIIUXCS JTIOOAT UCTIONb-
30BaTh CBOM MOOWIIbHBIE yCTpoOiicTBa (Tere(oHbI, MIAHIIETHI) BMECTO CTallMOHAp-
HBIX KOMITBIOTEPOB UM HOYTOYKOB, ME€pea HaMU BCTaJl BOIPOC O MOJEPHHU3ALUI
npennaraemoro ¢gopmata I0C «Kpocc-mnathopMeHHBIH MPOEKT» MOJ B3aUMO-
JeicTBUE C MOOMIIBHBIMU yCTPOMCTBAMH 00y9YaeMbIX BO BPEMS 3aHSATHUH B CMe-
IIAaHHOW U AMCTAaHIMOHHON (Qopmax. [[s pemieHus: BOSHUKIIEH 3a7aun ObUTH UC-
CJIeZIOBaHBI BO3MOXKHOCTH HCIONB30BaHus QR-TexHOoNOrNMM B 00pa3oBaTeIbHOM
npouecce [10].

B xone mccnemoBaHus ObUT TakkKe MPOAHAIU3UPOBAH OIBIT MOCTPOSHUS
OHJIAMH-KYPCOB B JABYX 3alaJHBIX CHCTeMax ympaBieHus oOydenuem — Moodle
u Canvas U BbISIBJICHbI HECKOJIBKO HEOCTATKOB.

VYkazaHHbIe cpefibl 0071a1af0T OONMBIINMMU (PYHKIIMOHATTBHEIMU BO3MOXKHOCTSAMU
C TOYKHU 3pPEHUSI CO3/1aHHsl KYpCOB HO IPH 3TOM IPENoIaBaTesto-PeIMETHHUKY, KOTO-
pBIil He ABIsAeTCs MPOo(dhecCHOHaTIOM B 00JIaCTH UCTIONB30BaHUs HH()OPMAIIMOHHBIX
TEXHOJIOTHH, OyJIeT TPYIHO pa3o0paThCcsi B OOMJIMEM IMpeJiaraéMblX KHOIOK H
¢bynkiuit. Ha HauanesHOM 3Tane oHU OyAyT BBIHYKIIEHBI 00paIiaTbcs K WHKEHe-
paM TEXHUYECKOH CITy>KOBI CBOMX BY30B JUISI 3arpy3KH KOHTEHTA Ha IUIaT(opMy.
VYuuThiBas HECONOCTABUMOE KOJIMUECTBO MPENOAABATENECH U HHXKEHEPOB, MTPOLIECC
JMICTAaHIIMOHHOTO O0y4YeHHS B OOJIBIIOM By3€ Oy/IeT OYeHb HANPSHKEHHBIM IS €ro
YYaCTHUKOB M3-3a HEXBATKHW BPEMEHHU U YEJIOBEUECKUX BO3MOXKHOCTEH.

BropsiM HepocTaTKOM SBIISETCS TO, UTO JIt00as Takas miargopma CoaepKUT
HECKOJIBKO COTE€H KYPCOB, AECSATKH ThICSY 3aJaHU, TECTOB U ONPOCOB B OJHOM
MECTE, YTO MOXKET MPUBECTH K MEPErpy3Ke BCE cUCTEMBI U MOCIEAYIOIEMY 3a-
KPBITHIO IOCTYIIA K 3TUM MaTepuajaM Uisl IpernoaaBaTeieil U CTyJEHTOB.

Tpertuil HeAOCTaTOK COCTOUT B OTCYTCTBUHU IOJHOLICHHOW MOIIEPKKU MO-
OWJIBHBIX YCTPOICTB KakK CpeJCTBa MOMyueHus: 00pa3oBaHus Ui CTYAEHTOB U JI0-
0aBIeHHsI KOHTEHTA JIJIsI IIPETIO1aBaTeNeH.

c9268FTArrupwhNU (mara obpamenus: 01.11.2020); Bunmeokaramor mpoekra Langteach-online.
URL: http://www .langteach-online.ru/index/videoteka/0-485 (mata obpamenns: 01.11.2020).
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Bce omnucanHble HeZOCTaTKU OOYCIOBHUIM MOJEPHU3ALUIO MpPEAsaraeéMoro
Hamu (popmaTta DOC oz paboTy ¢ MOOMIBHBIMU YCTPOHCTBAMH U OOJIBIIUM KO-
JMYECTBOM pa3HO(OPMATHBIX JAHHBIX.

PesyabraTsl u 00cy:xkaenus. [Ipemioxennsiii Hamu HOBBIN (popmar D0C
«Kpocc-nnmatdopMeHHslil opMaT» OCHOBAH Ha HAEIX NMPEACTABIECHHOW HamMH B
2017 r. B Uucturyte ctpan Azuu u Appuxku MI'Y nmenu M.B. JlomonocoBa mMo-
nenu o0yuenus u noarsepxkaeHHoN POIIPSAJI meTonnyeckoii KoHIenuu ooyye-
HUSl WHOCTPAHHBIX I'PaXKJIaH PYCCKOMY $3bIKY B CMEUIAHHOM M JUCTAHI[MOHHOM
dbopmartax [11]. Hamr dopmat mo3BossieT MHTETPUPOBATh MOOMITBHBIE YCTPOHUCTBA
00y4aeMbIX MOCPEICTBOM CONPOBOXKJIEHUS Ka)KJIOro /100aBlIsIEMOT0 MaTepuana,
JJIeMEHTa Kypca U BeO-CTpaHMIbI criernanbHbiM QR-KkomoM, comepkaniim B cebe
CCBIJIKY Ha MaTepHuall, KOTOPbIi aBTOMaTHUECKH CKAYMBAETCS IIPU HABEJCHUM HA
Hero (oTokaMmepbl MOOWIBHOTO TenedoHa ¢ MpuiiokeHueM Juid uteHust QR-KkomoB.
Bce 3aganus 1OCTYIHBI TSI BHITOTHEHUS! ¢ MOOMIIBHBIX YCTPOMCTB 00yUyaeMbIX.

Btopas u TpeTbst mpoOiieMbl pelalTes MyTeM pacipeeleHus MaTepraioB
M0 UX COJIEPKAHUIO ¥ Ha3HAYCHHUIO B Y4EOHOM IIpoliecce Mo OecriaTHBIM 00Jiay-
HBbIM CEpBHCaM C MPOCTOM perucTpanueil yepe3 NpoQuin COUaIbHbIX CETEH.
OTUM pacrpeielIeHueM Mbl 00JierdyaeM Harpy3Ky Ha HEHTPaJIbHBIA PECypC Cpeibl.

ITox nenTpanbHbIM pecypcoM B Hame koHuenuuu JOC noHuMaeTcs JInd-
HBIN caliT mpernojaBaTesst WM MopTail 00pa3oBaTeIbHON OpraHU3aLuy, TAe aIMHUHU-
CTpaTopoM Bcel cpenbl sBisieTcs npenojaBareinb. OH MOXKET co3[aBaTh JIEKIUH,
3a/1aHus, 100aBISATh U YAAJIATh HHTEPAKTUBHBIE MOAYJIHM Kypca [0 CBOEMY YCMOT-
PEHUIO B 3aBUCUMOCTH OT MpecieyeMbIX LieJel 1 3a1ad.

B kauecTBe mepcreKTUBBI pacUIMpPEHHs] UCIOJIb30BaHUS Halero gopmara
I1aHupyertces co3fganue npopuibHeix KypcoB o MKT B npodeccnonanbHoil aes-
TEJILHOCTH T1€JJaroroB, MHOCTPAHHBIM SI3bIKaM M JPYTUM TUCHUIUIMHAM B paMKax
OakanaBpuaTa M MarucTparypbl ['ocyJapCTBEHHOTO MHCTUTYTAa PYCCKOTO S3BbIKA
umenn A.C. [lymkuna. Ha ocHOBe pa3paboTaHHOM HAMH THIIOJIOTHH COIIMAIBHBIX
cepBucoB Be6 2.0 [12] mnanupyetcs pacmmperne (GyHKINOHAIBHBIX BO3MOXKHO-
CTEH IPEACTABICHHON CPEAbI IO HY kKbl IIPENIOAABATEIIEH U CTYACHTOB.

3akmaouenue. B nacrosmumii moment JOC Langteach-online, siBnsitomasics
NIepPBBIM TPOTOTUIIOM TIpezIaraeMoro Hamu ¢opmara «Kpocc-rardopmMeHHslid Ipo-
€KT», MPOXOIUT arpobanuio Ha rtonorudeckom (axkynprere ['ocy1apcTBEHHOTO
MHCTUTYTa pycckoro s3bika uMeHu A.C. Ilymkuna B pamkax nucuuiuinHbl «llpak-
TUYECKHI KypC PYCCKOTO s3blKa» Ha 1-M M 2-M Kypcax B Ipynnax MHOCTPaHHBIX
CTyAEHTOB. Pe3ynbTraThl anpobanuu, sSBISIONIMECS YacThl0 Y4eOHOIro mpolecca B
rOCyJJapCTBEHHOM 00pa30BaTEIbHOM YUPEXKACHUU, MOXKHO MOJIYYUTh IO 3alpocy
Ha caiite Langteach-online.
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AnHortanms. [Ipobrema u yenwv. [Ipobnema 3akiodaeTcs B pe3yIbTaTUBHOCTH (HOPMHU-
poBaHHs y CYOBEKTOB 00pa30BaTEIBHOIO MpoIlecca MOTHBAIUK K TPOIYKTUBHOH MH(OpMA-
OUOHHOH mestenbHOCTH. Llenms ompenensercs HEOOXOIUMOCTBIO MTOITOTOBKH CIIELIUATIICTOB
C y4eTOM H3MEHEeHHH B cepe 0O0pa3oBaHUs, MPOM3OIICANINX B CBSI3H C BHEJPEHHEM B yIe0-
HBIH TpoIecC IU(POBBIX TEXHOJIOTHH, U PUCKOB IU(PPOBU3AIIH, MOPOKICHHBIX TEXHOTCH-
HBIMH TIpOlLIeCCaMHU B 00pa3oBaTenbHOI cpeae. Memodonoeus. Ncronp30BaIuch aBTOPCKHE
porpaMmsbl U q)OH,Z[I)I OLCHOYHBIX CPEACTB, pa3pa6OTaHHbI€ MPaKTUYICCKUE 3alaHusA U TEMbI
HCCIIEIOBATEIECKUX MPOEKTOB U BKIIOUEHHS WX B IPOTPAMMBI IEJarOTHYECKON W MPOH3-
BOJICTBCHHOH NMPaKTHK MAarHCTPaHTOB. MaTepuaisl OCHOBAaHBI Ha aBTOPCKUX pa3paboTKax, OT-
PaKEHHBIX B YYEOHBIX IMOCOOMAX. B mpakTrke peanmsanuy JUCHUILTHHBL HAIIUTA METOI0J0-
rH4YecKoe 000CHOBaHHE CIIEAYIOIINE TEXHOJIOTHN: HH(POPMAIlMOHHO-KOMMYHHUKAlIMOHHBIE YHU-
BepcalbHOTO HazHaueHus, Big Data, nucrannmnonHoe o0yuyeHue, cMelaHHoe o0y4YeHue, op-
raHU3aliK MPOEKTHOH NeaTeNbHOCTH o0ydvatomuxcs. Pesyavmamyl. BHepeHHe IUCIMILTH-
HBI «LludpoBas mumakTHKa» MO3BOISLET CHOPMHUPOBATH Y MAaruCTPAHTOB HOBHIE KOMIIETEH-
uun. 3axniouenue. Kommnerennuu, copMupoBanHbie ipu 00ydennn nucuuruinie « {udpposas
IUIAKTHKAY», JaI0T BO3MOYKHOCTD YIECTh CYIIECTBYIONINE H3MEHEHHS B chepe 00pa3oBaHMUI.
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Abstract. Problem and goal. The problem lies in the effectiveness of the formation of
motivation for the productive information activities among the subjects of the educational
process. The goal is determined by the need to train specialists, taking into account changes in
the field of education that have occurred due to the introduction of digital technologies in ed-
ucation and risks of digitalization generated by technogenic processes in the educational envi-
ronment. Methodology. The author's programs and funds of evaluation tools were used, prac-
tical tasks and research project topics were developed to include them in the programs of ped-
agogical and industrial practices of undergraduates. The materials are based on the author's
developments, which are reflected in the textbooks. In practice, the following technologies
have found methodological justification for the implementation of the discipline: information
and communication technologies for universal use, Big Data, distance learning, blended learn-
ing, organization of project activities of students. Results. The introduction of the discipline
“Digital Didactics” allows undergraduates to form new competencies. Conclusion. The com-
petencies formed during the training of the discipline “Digital Didactics” enable to take into
account the existing changes in the field of education.
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ITocTanoBKka npodJieMbl. B coBpeMeHHBIX ycinoBusax nudposuszanuu odpa-
30BaHus OT mejparora TpedyeTcsi TOTOBHOCTh K MPOAYKTUBHONW MH(POPMALIMOHHOMN
NeATEeIbHOCTH, TOJrOTOBKAa K KOTOPOH, 0€3yCIOBHO, HAaUMHAETCsl ¢ MoTUBaLuu [1].
Becsp nporiecc npenoaaBanysi B ”HPOPMAIIMOHHOM OOILECTBE B CBOEH OCHOBE BHJIO-
U3MEHSETCs], U OCHOBHYIO Harpy3ky Oepet Ha cebs 6a3zoBast nucrumianHa «Ludpo-
Bas JHUIAaKTHUKa». KpeaTWMBHOCTH crienuanucra B HH(OPMAIIMOHHOM OOIIeCTBE
BBIXOJUT Ha TEPBBIA IJIaH C MO3MLIMU TBOPYECKOIO MH(OPMAIIMOHHOIO OOMeHa
Y UIMEHHO YMEHHE €T0 PEaTM30BBIBATh B MPO(ECCHOHABHON NeITeTbHOCTH o0ecrie-
YHUBAETCsl 0COOEHHOCTAMH O0Y4EHHs B PaMKax paccMaTpUBAaEMOM AUCIUILTHHBL
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OcHOBHBIE 0OCOOEHHOCTH LU(POBOM TUIAKTUKHM KaK JTUCHUIUIMHBI TPOrPaMMBbl
MarucTepcKkoil MOArOTOBKH, B YAaCTHOCTH IMEJarormyeckoro npoQuis, 3akiroya-
I0TCS B!

1) HaIMYMK B €r0 COAEP’KAaHUM CPaBHHUTEIBHOTO aHAJIN3a KOMIIOHEHT Tpa-
JTUITMOHHOW TUAAKTHIECKONW CUCTEMBI M CHCTEMbI IU(DPOBOM JUTAKTHKHY;

2) mpenacTaBleHUd KOMOWHHPOBAHHBIX ()OPM UM METOIOB pean3aIluu CO-
JIEpKaHusl, HANpPaBJICHHBIX HA AKTUBHM3ALMIO U COBEPLICHCTBOBAHHE CAMOCTOSATENb-
HOW KOTHUTHUBHOM JACSATEIHHOCTU 00y4aeMOro;

3) bopmupoBaHUHM y MAaruCTPAaHTOB HOBBIX KOMIIETCHIIUNA, & UMEHHO CIIOCO0-
HOCTH:

— aHAJIM3MPOBATH M YCTAHABJIMBATH KAY€CTBEHHOE COOTBETCTBHE IIUPPOBOTO
00pa30BaTENbHOIO MPOJYyKTa KOHKPETHBIM IOCTaBICHHBIM LIEISAM M 3ajadaMm
00pa3oBaTeNLHOrO MPOIIeCcCa;

— MPUMEHATH W aJalTHPOBATh CYIIECTBYIOIINE ITU(PPOBBIE 00pa3oBaTEeIbHbIC
MPOAYKTHI K KOHKPETHBIM LIEJISIM U 33Jja4aM 00pa30BaTeIbHOIO MPOLIECcCa;

— CaMOCTOSITENIBHO U3BJIEKaTh, (POpMaIM30BaTh, yCBaUBaTh WH(OPMALUIO
1 TIpeoOpa3oBBIBATh €€ COTIACHO BBISIBIICHHBIM 3aKOHOMEpHOCTSIM cpeacTBamMu MKT
B YCJIOBHSX IIU(PPOBOTO 00pa30BaHUSI.

Metoabl uccienoBanus. Vimeromuecss nporpaMmbl U ()OHIBI OLEHOYHBIX
CPEJICTB, OCHOBaHHbIE B TOM YHMCIJIE HA aBTOPCKUX pa3palboTkax [2—4], mpakTuye-
CKHE 3aJlaHUsI U TEMBbl UCCIIE0BATEIbCKUX MPOEKTOB M0 MaTepHuagaM AUCLUILIN-
HbI, BKJIIFOUEHHBIE B IIPOTPaMMBbI N1€JarOTMYECKON ¥ MPOU3BOACTBEHHON MPAKTHK
MarucTpaHTOB, MOJHOCTHIO KOPPETUPYIOT CO CIEIYIOIIMMH BHEAPEHHBIMU B IIPO-
1ecc 00y4eHusl METOJJaMH U TEXHOJIOTHSIMH:

— nHpopmanroHHo-koMMyHuKamoHHeIMU (MKT) yHuBepcanbHOro Ha3Ha-
4yeHus (HarpuMep, rpaduueckre peaakTopbl, HHTEpHET-Opay3epsl U T. 11.);

— Big Data, no3Bomstomnias oCyecTBIsATs MOHUTOPUHT 00pa30BaTeIbHOIO
mpouecca;

— JMCTAHIMOHHOTO (OHJIaiH) 0OydeHHs, B TOM YHCII€ C HCIOJIb30BaHUEM
a/IalITUBHBIX CUCTEM OOYUYECHHUS;

— cMentanHoro o0yuenus (blended learning);

— OpraHM3alMy MPOEKTHOM AEATEeIbHOCTH 00yUYatoIuXCsl.

B mponecce o0yueHHsi MarucTpaHTOB HAILIUIM CBOE MPUMEHEHHE pesIeBaHT-
HbIE POCCHICKHE U 3apyOexHble 00pa3oBaTeIbHbIE IPAKTHKH, CPEIU KOTOPBIX HE-
00X0IMMO OTMETHTH [5; 6]:

1) MC30O — MeTOAMYEecKy CHUCTEMY dJJEKTpOHHOro oOyueHus B.M. Mo-
HaxoBa;

2) nayunyto mkoxry «upopmaruzamus oopazosanus» 1.B. Pobepr;

3) maructepckyro nporpamMmmy «MHpOpMaLnOHHBIE U TEIEKOMMYHHUKAIMOH-
HbI€ TEXHOJIOTHH B 00pa3oBaHum», peanusyemyto B [AOY BO MITIY (pykoBo-
nutens — B.B. ['punmikyH);

4) MOOC-nnardopmsl (massive open online courses; Harpumep, Coursera,
Udacity, edX).

PesyabTatel u o0cy:xkaenne. [ucuumnnna «ludpoBas nunaktika» paccuu-
TaHa Ha 36 yacoB: 12 yacoB JEKIMOHHBIX U 24 yaca NPaKTUYECKUX U/UIH J1abopa-
TOPHBIX 3aHATHH. B CTpyKType NUCUUIUIMHBI BBIAEISAETCS JBAa OCHOBHBIX MOIYJIS.
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[TepBsIii BKIItOUaeT B ce0si MpoOIEeMBbl TeHE3HUCa, 3aKOHOMEPHOCTEH U MPUHITUIIOB
MMPOCKTUPOBAHUS TUJIAKTHUECKUX CHUCTEM B YCIOBHUSX HU(PPOBOro oOpazoBaHMs,
BTOPOI MOAYJb MOCBSIIEH Pa3BUTHUIO COMEpKaHusi, popM, METOJIOB U METOJIUK B
YCIOBHSIX IU(PPOBU3AIIMN 00pa30BaATEIBHOTO MPOIIECcca.

Taxoke mpenxycMaTpuBaeTcsl BKIOYEHHUE NMPAKTUYECKUX 3aJaHui 10 MaTepua-
JaM y4eOHOro Kypca B MpOTrpaMMbl NIEAAroruaeckoi v Mpou3BOJACTBEHHOMN MpaK-
TUK MarucTpaHTOB; MPOBEJAECHUE HAYYHO-NPAKTUYECKUX CEMHHAPOB U BBINOJIHE-
HUE UCCIIEIOBATEIBCKUX PAObOT MarucTpaHTaMu o mpoodsieMam IUGPOBOM THIaK-
TukH [2; 7-10]. JlaHHast TUCUUIUIMHA SBIAETCS JOMOJHEHUEM JEHCTBYIOLIUX OY-
HBIX MarucTEepPCKUX MPOrpPaMM M MOXKET ObITh MHTErPHpPOBAHA B YUEOHBIN IMpoO-
I[eCC By3a IMyTeM BKIIIOUYEHHUS B MOJYJIHM MAarucTepCKUx 0O0pa30BaTEeIbHBIX MPO-
TpaMM 10 Pa3IMYHBIM HAMPABJICHHUSIM MOJATOTOBKH, B YACTHOCTH I10 HAINIPaBJICHUIO
MOATOTOBKH MEJarornyeckoro oopasosanus [3; 4].

Taxxe mpexycMaTpUBaIOTCS BKIIOYEHUE MPAKTUUECKUX 3aJlaHui 10 MaTe-
puanaMm y4eOHOTO Kypca B MPOrpaMMbl MEJaroruyeckoil U Mpou3BOACTBEHHOM
MPaKTUK MAaruCTPAHTOB, MPOBEJACHUE HAYYHO-TIPAKTUYECKUX CEMHUHAPOB U BHI-
MIOJIHEHUE UCCIIEIOBATENECKUX PabOT MAarucTpaHTaMu Mo mpobiaemam HugppoBoit
nupakTaky [11; 12].

JucuunnuHa npencTaBieHa ClIeAyIUMA TEMaMH JIEKIIMOHHBIX U TIPAKTH-
YEeCKHUX 3aHATHM.

Nekuya 1 (2 yaca). N'eHe3nc gnaakTUYECKUX CUCTEM.
MpakTuyeckme 3aHatua 1, 2 (4 yaca). 'eHe3nuc AmMpakTUHeCcKUx cuctem. loHaTmne
UMbPOBON ANOAKTUYECKON CUCTEMBI.

Nekums 2 (2 yaca). 3akOHOMEPHOCTU ANOAKTUYECKMX CUCTEM U CPABHUTENbHbIA aHann3
TPaAMLMOHHOM ONOAKTUHECKOM CUCTEMBI U CUCTEMBI LIMDPOBOM ANOAKTUKN.

MpakTnyeckmne 3aHatnsa 3, 4 (4 yaca). BHewHWe 1 BHYTPEHHME 3aKOHOMEPHOCTM MPOEKTU-
POBaHMA ANOAKTUYECKON CUCTEMBI B YCII0BUSIX LMPPOBOIM 06pa3oBaTenbHOM cpeabl.

Nekuya 3 (2 yaca). MpuHUMMNbI Kak KaTeropum ANAaKTUKKA.
MpakTnyeckne 3aHaTUA 5, 6 (4 yaca). Knaccuyeckue npuHUMnbl 06y4yeHus, X BHEAPEHNE,
apanTaums u passuTre B LMPOBOM 06pa3oBaHUN.

JNekums 4 (2 yaca). Conep>xaHne o6pa3oBaHUs U ero LmMdppoBu3aLms.
MpakTnyeckne 3aHaTnSa 7, 8 (4 yaca). Llenn, 3apaun, cogepxaHue oOy4eHUs u 1Ux pas-
BUTME N aganTauus B yCnoBusix umdposusaumm obpasoBaTenbHOro npouecca.

Nekuya 5 (2 yaca). MeToapl U1 METOAMKM 00Y4EHUS, UX BHEAPEeHMe, aganTtaumsa U pasBu-
THe B ULMPPOBOM 06pa3oBaHNN.

Mpaktnyeckne 3aHatms 9, 10 (4 yaca). lMoHaTME 1 NpoeKkTpoBaHne LUMdPOBO MOAENN
obpasoBaTtenbHOro npouecca. Mpumepsi.

Nekumsa 6 (2 yaca). Undposblie popmMbl opraHn3aummn odbpas3oBaTesibHON AeaTeTbHOCTU.
MpakTnyeckne 3aHatua 11, 12 (4 yaca). O6pazoBaTenbHbIl LMPPOBON NPOAYKT: MOHATUNE,
nprYMepbI.

B nameit mpakTtuke 0oOydeHHS MAarucTpaHTOB MOJYYEHBI CIEAyIOIIHe
pe3yNbTaThI.

1. Baenpenue muctmmnuabl «[{udpoBas mumaktuka» B 00pa3oBaTEIbHBIN
MpoLeCC MOArOTOBKM MarucTpoOB MEAArOru4eckoro HalpaBieHUs! peaiu3yer:

— TeXHOJIOTUH HHPopMannoHHO-KoMMyHHKamoHHbIe (MKT) yHUBEpCcasHOTO
Ha3HavYeHHs (Hampumep, rpaduuecKkre peaaKTopbl, MHTEPHET-Opay3epsl U T. 1.);
Big Data, mo3BoMSIOIIYI0 OCYIIECTBISATH MOHUTOPUHT 00pa30BaTEIBHOTO MPOIIEC-
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ca; MUCTaHIIMOHHOTO (OHJAlH) 00y4eHHUs, B TOM UMCIIE C MCIONb30BAHUEM afar-
TUBHBIX CHCTEM 00yd4eHwmsI; cMenranHoro odyuenus (blended learning); opranusa-
LMY TPOEKTHOM IEATEIBHOCTH 00YUarOINXCS;

— ¢opmbl U MeToABI LU(POBOTO aHAIM3a U OLEHKU YPOBHS OOYYEHHOCTH
CTYJICHTOB;

— BO3MOXKHOCTh MPUMEHEHHs HU(POBBIX POPM U METOJ0B KOHTPOJIS TEKY-
el ¥ UTOTOBOW aTTECTAllMd MAaruCTPAHTOB, MO3BOJSIOUIUX OCYLIECTBUTH KOP-
PEKIIHIO coiepxkanus ooyueHus [2].

2. NucrummHa «[{udpoBas aumaktuka» mo3BossieT chopMupoBaTh y Ma-
TUCTPAHTOB CJIEAYIOUINE HOBbIE KOMITETEHITNH:

— CHOCOOHOCTh aHAJTM3UPOBATh M YCTAHABIMBATH KAYECTBEHHOE COOTBET-
CTBUE LU(PPOBOro 00pa30BaTEIHHOIO MPOAYKTa KOHKPETHBIM MOCTaBICHHBIM Iie-
JSIM | 3a/1a4aM o0pa3oBaTebHOro mpotecca [7; 8];

— MPUMEHSATH U aJJalITUPOBAThH CYIIECTBYIONTHE IHU(PPOBBIE 00pa30oBaTEIbHEIC
MIPOAYKTHI K KOHKPETHBIM IIEJISIM U 3a/1a4aM 00pa3oBaTesbHOro miporiecca [13; 14];

— peaTu30BBIBaTh M COBEPIIEHCTBOBATH CAMOCTOSATENbHYI) KOTHUTHBHYIO
nesTenbHOCTh [15];

— CaMOCTOSITENIFHO W3BJIEKaTh, (HOPMaIN30BaTh, YCBAaUBATh MHPOPMAIUIO U
peoOpa3oBbIBaTh €€ COrNIACHO BBISBICHHBIM 3akOHOMepHOCTsM cpeacTtBamu UKT B
YCJIOBHSIX IUPPOBOTO 0Opa30BaHUSI.

3. IlockonbKy KOMITETEHIH, c(hOPMHUPOBAaHHbIE TIPU OOYYEHUHU JUCLUILTHHE
«IudpoBas aumakTHKa», MO3BOJAIOT YUECTh CYIIECTBYIOIINE U3MEHEHHS B cepe
oOpaszoBanus [11; 16], mpousomieniie B cBsI3U ¢ BHEIPEHUEM B 00pa3oBaTeib-
HBIM nporiecc HUMPOBBIX TEXHOJOTUH, U PUCKU LU(POBHU3ALUH, TOPOXKICHHBIE
TEXHOT€HHBIMH TpolleccaMy B 00pa3oBaTelNbHON cpefie, BHEAPEHHUE HAa3BAHHOTO
Kypca KpaifHe 1enecoo0pas3Ho, a pe3ysibTaThl €r0 OCBOCHUS YCTONUMBEI U JKU3HE-
CIIOCOOHBI.

B kauecTBe KpuUTEpHEB OIICHKH YCHEIIHOCTH OOy4YeHHUS NUCHUIUIMHE MBI
npeiaraeM cieayromue [2]:

1) mpoLIEHT yJamnuxcs, yCIenTHO CABIINX 3K3aMeH (3a4eT) M0 JUCIUTUIUHE;

2) MPOLIEHT y4YalIuXcs, yCIelIHO peaTn30BaBIINX 3HAHUSA 110 JUCIHUILTHHE B
IpoLeCCe MEeAArOTMYECKON U MPOU3BOACTBEHHOM IIPAKTHK;

3) mpOLEHT y4alluxcs, YIOBIETBOPEHHBIX 3HAHUAMH, MOJyYEHHBIMH B pe-
3yJbTaTe U3YUCHUS TUCITUTUINHBL.

3akmarouenne. OOyuasch no nucuuiuinee «L{udposas aunakruka» B pam-
KaxX MPUMEHSEMbIX aBTOPCKHUX MporpamMm, (POHIOB OIEHOYHBIX CPEICTB, MPAKTHU-
YeCKUX 3aJ[aHuil, MpeiaraeéMblX HCCIeOBATEIbCKUX MPOEKTOB, MArHCTPAHTHI TO-
JYYa0T HEOOXOIUMBIC 3HAHWS W KOMIICTSHIIMH B 00JACTSX HMCTOPHKO-TICIATOTH-
YEeCKOro KOHTeKCTa IU(pPOBOro oOpa3oBaHus C MO3MIUU LIETOCTHOCTH COJEpIKa-
HUs 00pa3oBaHUs; MOAYJIHHON OpraHHU3allud U coJepkaHusi nudpoBoro oopazo-
BaHUS C TO3WIIMHA WHTETPAIMK PETPOAYKTUBHOTO, PA3BUBAIOIIECTO U PE3YIbTUPY-
fo1ero 0JIOKOB; ITU(POBOI 00pa30BaTENbHON NEATETLHOCTH; CO3/IaHUs U BHEIpE-
HUS UQPOBBIX 00pa30BaTEIBHBIX PECYPCOB U UHTETPAIIMK 00pa30BaTEIbHBIX CETEH.
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AHHoTauus. /Ipobrema u yenv. B HacTosmiee BpeMs MH(QOPMAIIMOHHBIE U TEIEKOM-
MYHUKAIMOHHBIE TEXHOJOIMH TOBCEMECTHO HUCIOJB3YIOTCS B MPO(ECCHOHATBHON AesTelNb-
HOCTH OOJIBIIMHCTBA CICIHAJINCTOB Pa3HBIX NMPEIMETHBIX ob0macTeil. DT0 00CTOSTENBECTBO
WHHIMMPYET MOATOTOBKY B BY3aX CTYJEHTOB, KOTOPbIE JIOJDKHBI MMETh HE TOJBKO TITyOOKHe
IpeMETHbIC 3HAHMS, HO U CIIOCOOHBIX OBIAJ€BaTh COBPEMEHHBIMH HH(OPMAIMOHHBIMU U
TEJIEKOMMYHUKAIIHMOHHBIMH TEXHOJOTUSIMA M YMETh MX NPHMEHSTH B CBOCH JESITENBHOCTH.
OnHoit u3 QyHIaMEHTANBHBIX, BXOIINX B By30BCKHE yUeOHBIE ITaHBI IIOATOTOBKH CTYACH-
TOB (DU3UKO-MATEMATUUECKUX HAMPABICHUMH, SIBISCTCS AUCLUIUINHA «YPAaBHEHUS MaTeMaTH-
geckoil ¢u3ukm». B mporecce 00y4ueHns: CTYACHTOB ypaBHEHHSIM MaTEMaTHYECKOH (HU3UKH
CTaBSATCS II€NN HE TOJIBKO ()OPMUPOBAHUS Y HUX MIPOYHBIX MPEAMETHBIX 3HaHUI, HO U IIPHOO-
peTeHns] YMEHUH M HaBBIKOB HCIIOJIBb30BAHUS COBPEMEHHBIX MH()OPMAIIMOHHBIX TEXHOJIOTHH
IpU UCCIEOBAaHUH MAaTeMaTHYeCKUX MOJENCH, B OCHOBE KOTOPBIX JIEXKAT yPaBHEHHS MaTe-
MaTudecKoi Gu3nku. Memooonozus. Ha ydeOHBIX 3aHATHAX 1O ypaBHEHHAM MaTeMaTHde-
CKOHM (PM3HKH HCTIONB3YIOTCS 00pa3oBaTeNbHBIE 3JIEKTPOHHBIE pecypchl. Takue ydeOHbIE 3a-
HATHA CO CTYAEHTaMH IPOXOST B (hopMe T1a00paTOPHBIX, HA KOTOPBIX IMPUMEHSIOTCS COBpE-
MCHHBIE KOMIIBIOTEPHBIE TEXHOJIOTHH JUIs TOWCKA PEIICHHH ypaBHEHHH MaTeMaTHYeCKOH
(GM3UKN M UX MOCIIeAyIoIero ananmsa. Pesyiomamul. Peanusarys Ha 1a00paTOPHBIX 3aHATH-
SIX AUAAKTUYECKUX MPUHLIUNOB OOY4YEHUS! YPABHEHMSM MaTeMaTU4eCKOH (DU3UKHU C UCIIOJIb-
30BaHHEM OOPA30BATENBHBIX JIEKTPOHHBIX PECYpCOB MO3BOJIIET CTYJACHTaM JOCTHYb XOpPO-
KX PEe3yIbTaTOB 10 METOJaM HCCIEIOBaHUS ypaBHEHUH MaTeMaTHdeckoil ¢pusuku. 3axuio-
yenue. IlpumeHeHre 00pa30BaTENbHBIX 3IEKTPOHHBIX PECYPCOB HAa YyUEOHBIX 3aHATHSIX IO
YPaBHEHUSIM MaTeMaTH4eCKOH (M3MKM IO3BOJISIET CTYJICHTAM MOMHMO IIyOOKHX HpeaMeT-
HBIX 3HaHUH MPHUOOPECTH YMEHHUS M HAaBBIKM HCIONB30BaHHUS COBPEMEHHBIX KOMITBIOTEPHBIX
TEXHOJIOTHH JJIS pelIeHNs] MaTeMaTHYeCKuX 3a/1ad.

KnroueBble cji0Ba: ypaBHEHHSI MAaTeMaTHICCKOH (H3UKH, 00pa30BATEIBHBIC JIICKTPOH-
HBIE PECYPChI, 00YUEHHUE, CTYICHT, HHPOPMATHU3ALKS 00pa30BaHUs

HcTtopus craTbu: noctynuia B penakuuo 20 saBaps 2020 r.; mpuHATA K MyOJIUKAIAA
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Jast nutupoBanmsa: Rusinov A.S. Teaching students the equations of mathematical
physics using educational electronic resources // BectHuk Poccuiickoro yHUBepcUTeTa IPYK-
6b1 HapogoB. Cepusi: Undopmatuzaumsa obpazoBanus. 2021. T. 18. Ne 2. C. 188-196.
http://dx.doi.org/10.22363/2312-8631-2021-18-2-188-196

Problem statement. The theory of equations of mathematical physics arose
on the basis of specific physical problems that lead to the study of individual par-
tial differential equations (see, for example, [1-12]). The study of mathematical
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models of physical problems led to the creation in the middle of the 18th century
of a new branch of analysis, which is called the equations of mathematical physics
and is the science of mathematical models of physical phenomena. In the 19th centu-
ry, applied problems of electrodynamics, thermal conductivity, optics and other
applied problems were investigated, as a result of which new equations of mathe-
matical physics were constructed and studied. In the 20th century, applied prob-
lems of quantum physics, plasma physics and other applied problems began to be
studied, as well as the theory of relativity developed. Therefore, new equations of
mathematical physics appeared.

The foundations of the theory of equations of mathematical physics were
laid by J. Herman, B. Taylor, D. Bernoulli, L. Euler, J. Dalembert, J. Lagrange,
G. Monge, P. Laplace, A. Legendre, S. Poisson, N.E. Zernov, G. Riemann,
V.G. Imshenetsky, J. Fourier, O. Cauchy, M.V. Ostrogradsky, P. Dirichlet and other
authors. Further development of the theory of equations of mathematical physics
is found in the research of N.E. Zhukovsky, S.V. Kovalevskaya, A.N. Krylov,
O. Lyava, A.M. Lyapunov, V.A. Steklov, N.M. Gunter, L. Prandtl, E. Schrodin-
ger, R. Courant, M.A. Lavrentiev, S.L. Sobolev, A.N. Tikhonov, M.V. Keldysh
and other authors.

Analytical methods for solving equations of mathematical physics include
methods such as the method of characteristics, the Fourier method, the Dalembert
method, the method of integral transformations, the Laplace transform, and other
methods. Approximate methods for solving equations of mathematical physics
include finite-difference methods. Among the fundamental scientific results that
have a major role in the development of finite-difference methods for solving par-
tial differential equations are: the necessary condition for the stability of an ex-
plicit numerical solution of some partial differential equations, set out in a 1928
article by R. Courant, K. Friedrichs and G. Levy [13].

Important results in the theory of difference schemes were obtained on the basis
of the energy method developed by R. Courant, O.A. Ladyzhenskaya, G. Levy,
L.A. Lusternik, K. Friedrichs and other authors. Studies of approximation, stabi-
lity, and convergence have created the necessary basis for a broad search for ef-
fective difference schemes designed to solve partial differential equations.

To study a particular process or phenomenon, a corresponding mathematical
model is constructed. There are no general ways to build mathematical models.
In each specific case, the model is selected taking into account the application
problem under study. The mathematical model should reflect the most important
features of the phenomenon, all the essential factors on which the success of
the operation mainly depends.

Specialists from different subject areas take part in the construction of
mathematical models. The mathematical model must be examined for its correct-
ness. Creating a mathematical model is the most important and responsible part of
the research, which requires a deep knowledge not so much of mathematics as of
the essence of the simulated phenomena.

In the process of teaching mathematical physics equations, students use sub-
ject knowledge in such disciplines of applied mathematics as “Ordinary differen-
tial equations”, “Integral equations”, “Numerical methods”, “Optimization Methods”
and other disciplines of applied mathematics, in special courses of applied mathe-
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matics devoted to mathematical modeling, inverse and conditionally correct prob-
lems [14-20]. In the process of such training, computer technologies are used,
which allow for mobile research of various applied tasks [21].

The process of informatization of education imposes new requirements on
future specialists. The importance of the information competence of the future
specialist increases. It is considered in connection with the categories “computer
literacy”, “information culture” and characterizing the level of personal develop-
ment in modern society.

Specialists who will use a wide range of computer technology tools in the edu-
cational process must have the necessary level of fundamental training in the field
of information and telecommunications technologies.

Research methods. Computer algebra systems are widely used in teaching
the disciplines of applied mathematics, such as “Equations of mathematical phy-
sics”, “Ordinary differential equations”, “Numerical methods”, “Optimization
methods” and other disciplines of applied mathematics. Among them are Mathcad,
Matlab, Mathematica, Maple, and others, which are also called computer math
packages.

Scientific and methodological aspects of the use of computer algebra sys-
tems in solving mathematical problems are developed in the works of such authors
as [.V. Belenkova, D.P. Goloskokov, E.A. Daher, S.A. Dyachenko, E.V. Klimen-
ko, P.P. Mashkov, S.N. Medvedev, M.I. Ragulin, E.A. Ryabukhin, M.G. Se-
menenko, Yu.Yu. Tarasevich, etc. (see, for example, [22-25]).

According to E.A. Daher, such systems of computer algebra from the point
of view of pedagogy is a didactic means of teaching, which, if there is an appro-
priate teaching methodology, allows you to optimize the educational process,
to intensify it. And from the point of view of computer science, such computer
algebra systems are an information technology that is designed to automate the so-
lution of mathematical problems in various fields of science, technology and edu-
cation [23]. Computer algebra systems have an easy-to-use interface, include ana-
lytical and numerical methods for solving various mathematical problems, and tools
for visualizing the results of calculations.

The use of computer algebra systems in teaching mathematical physics
equations allows us to implement didactic principles of teaching. Let us analyze
a number of such principles.

The principle of scientific learning is implemented, since it becomes possi-
ble to use them to reflect fundamental scientific achievements in the field of ap-
plied mathematics in the content of teaching mathematical physics equations,
to form knowledge about general scientific methods of cognition and methods of
research of mathematical models based on the equations of mathematical physics.

The principle of scientific learning is close to the principle of fundamental
education, which includes the aspect of strengthening the general education com-
ponent. The use of computer algebra systems in teaching mathematical physics
equations contributes to the formation of the ability to interpret and analyze
the results of activities, use databases and data banks, use a computer, which re-
fers to the general education training of students.

The use of computer algebra systems in teaching mathematical physics equa-
tions implements the principle of systematic learning, which is closely related to
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the principle of scientific knowledge, forming the quality of knowledge that charac-
terizes the presence in the minds of students of structural connections that are ade-
quate to existing, both intra-subject and inter-subject, connections and reflects
the content-logical connections, taking into account the cognitive capabilities of stu-
dents, previous training and the content of other disciplines of applied mathematics.

In procedural terms, the use of computer algebra systems makes it possible
to use various forms and methods that activate the cognitive activity of students.

The use of computer algebra systems in teaching the equations of mathema-
tical physics contributes to the students' awareness of a wide range of connections
between the theory and practice of studying the equations of mathematical phy-
sics. Inter-subject relations play a crucial role here.

The implementation of the principle of inter-subject connections in teaching
students the equations of mathematical physics using computer algebra systems
contributes to the reflection in the content of the training of the variety of cause-
and-effect relationships that operate in nature and are known by the methods
of modern world science. At the same time, interdisciplinary connections act as
an equivalent of inter-scientific connections, the methodological basis of which is
the process of integration and differentiation of scientific knowledge.

The use of computer algebra systems in teaching mathematical physics equa-
tions allows us to consider a large number of examples of the application of ma-
thematical models in various fields of scientific knowledge, including electro-
dynamics, geoelectrics, geophysics, seismology, astrophysics, photometry, econo-
mics, etc., the consideration of which would be impossible without their application
due to the complexity of the objects presented and the limited educational time.

The novelty of the educational material presented with the help of computer
algebra systems in the discipline “Equations of mathematical physics”, the illus-
trativeness and practical significance of the studied material contributes to the ac-
tivation of learning, which is closely related to the formation of a stable cognitive
interest.

The implementation of the principle of professional orientation of training
when teaching students the equations of mathematical physics using computer al-
gebra systems allows students to develop professionally significant skills and abi-
lities to analyze the role and degree of influence of various factors and conditions
on the nature of the studied properties of processes and phenomena.

Students acquire the skills and abilities to interpret the obtained solutions of
mathematical physics equations presented in the form of graphs and surfaces.

As a result, students master fundamental knowledge in the disciplines of ap-
plied mathematics, such as “Equations of mathematical physics”, "Ordinary dif-
ferential equations”, “Mathematical modeling”, “Computer modeling”, “Numeri-
cal methods”, “Information technologies in mathematics” and other disciplines of
applied mathematics. The use of computer algebra systems in the process of
teaching mathematical physics equations allows students to realize creativity and
initiative in combination with pedagogical guidance, shifting the focus from formal
reproduction to active learning.

Results and discussion. An essential characteristic of computer algebra sys-
tems is the performance of learning functions by this system. Its application im-
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plements the main didactic functions, such as compensatory, informative, integra-
tive, instrumental.

The inclusion of laboratory classes in the process of teaching mathematical
physics equations allows, with the use of educational electronic resources, to
achieve a high level of knowledge assimilation, mastering the necessary applied
mathematical apparatus by activating the educational and cognitive activities of
students and makes it advisable to use this form of training organization.

Providing the teacher and students with their extensive opportunities, educa-
tional electronic resources become a learning environment in which, as a result of
the interaction of the teacher and students, educational, cognitive, creative activi-
ties are carried out, this is a mathematical laboratory that allows you to solve a wide
range of educational, scientific and professional tasks.

In the laboratory classes, students master computer modeling as one of the mo-
dern information technologies in the development of the theory and practice of
mathematical model research. It is possible for students to identify certain proper-
ties of a mathematical model; to draw appropriate conclusions about the proper-
ties of the physical phenomenon under study, which can then be justified, and in
the future-to serve as a foundation for theoretical research.

Students acquire the skills and abilities to explore mathematical models
by computer means and realize that computer modeling is indispensable in cases
where a physical experiment is difficult or impossible to implement due to various
circumstances. As a result of such training, students develop an applied mathe-
matical culture and an information culture.

In teaching equations of mathematical physics, in the content of which there
is a complex conceptual apparatus, complex mathematical methods, the imple-
mentation of such a form of training as laboratory classes using educational elec-
tronic resources is justified. Such laboratory classes integrate fundamental know-
ledge in the field of equations of mathematical physics, develop practical skills
and skills of using educational electronic resources in solving mathematical mo-
dels based on the equations of mathematical physics.

Conclusion. Modern requirements for university graduates require strong
subject knowledge, the ability to know about new information technologies and
be able to choose the most effective one for solving a professional problem.
Also, a modern graduate should have an information mindset.
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