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Abstract. Teaching Russian (non-native) language using the AKELIUS digital
platformnot only reveals and substantiates the patterns of mastering the Russian language,
but also expands the boundaries of general educational skills. Upon completion of the
course, students should be able to speak the language at the elementary level AO, Al,
Al.1 (initial level) according to the level system of the Common European Framework
of Reference for Languages (CEFR). One of the main goals of the Russian language
lessons within the framework of the project is the formation of communicative speech,
focused on the situation of communication. The blended learning format involves
conducting classes in full-time mode, when the student is in direct contact with the
teacher and uses a gadget with a built-in language program (in our case, this is the
Akelius digital platform). Work on replenishing the vocabulary of students accompanies
the entire learning process. Of all the methods of teaching Russian (non-native), the
most optimal for migrant children at the initial stage is communicative. It is necessary to
systematically arouse interest in careful work on the word, in the constant expansion of
the thesaurus. The dynamics of progress can be tracked both during the lesson, observing
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the actions of the students, and through the quiz posted on the Akelius platform at the
end of each lesson.

Keywords: AKELIUS digital platform, communicative competences, speech
situation, blended learning format, non-linguistic environment
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AKELIUS HIA®PIBIK IIJIAT®OPMACBHIH TANJIAJIAHY OPBIC (TYFAH
EMEC) TIJIIH OKBITY IIPOLECIH ¥HBIMJIACTBIPY

A.C. Baiimaoenosa*, K.E. Axmemoexoea

BaiitabenoBa Anap CepukoBHa — AcTana Kanackl Ne60 MEKTeM-THIICHIHIH OpbIC TiJli MCH 9/1cOMeT MoHi
MyFajiMi, negaror-medep

E-mail: anar.30-77@mail.ru;

Axmet6exoBa Kapabiram EpexenoBua — Imusic EcenOepnuH aTbiHaarsl Ne67 MeKTeN-THMHA3HUSACHIHBIH
OpBIC TiJIi MeH 91e0HeT MTOHI MyFalliMi, Iearor-3epTIeyIi

E-mail: ahkarligash@inbox.ru.

© A.C. Baiitrabenosa, K.E. Axmer6ekoBa, 2023

Annoramus. AKELIUS undpnsik miatdopMacsd naiiaagana OTEIPHII OPbIC TiTiH
(aHa TidMi emec) OKBITY OpBIC TiIIH MEHrepy 3aHJBUIBIKTAPBIH allbll, HETi3len KaHa
KoHMaii, »xanmbl 0i1iM Oepy JaF IbLTapBIHBIH [IEKapachkiH keHelTeni. KypcTrlaskraranHaH
KEHiH CTyIeHTTep Kajmbl eyponanbik TUaik HeriznemeniH (CEFR) nenreitnik xyiecine
cotikec AO, A1, Al.1 (6acranks! AeHreit) OacTaybIn qeHIeHiH e TUTII MEHTepyi Kepek.
’KobGa asicelHAarsl OpBIC TiNi cabaKTapbIHBIH HETi3Ti MakKCaTTapbIHBIH Oipi — KapbIM-
KaThIHAC YKaFJaiiblHa OaFbITTaFaH KOMMYHUKATHBTI COMIICYIl KaNbIITACThIPY. Apaiac
OKBITY ()OpMATHI CTYZIEHT OKBITYIIIBIMEH TiKeliei OaiinanbpicTa OOJFaH )KoHE KipiKTipinreH
TUTIK OaFmapiaMackl Oap TajpkeTTi nadpananradn (0i3miH okarmadiga Oyn Akelius
mudpaplK TwrardhopMackl) KYHOI3T KYH peKHMiHAC cabakTapabl O©TKI3y[ai KaMTHIEL.
CryneHTTepAiH CO3/1K KOPBIH TOIBIKTHIPY KYMBICH OYKiJ OKY yAepiciMeH Oipre xKypeai.
Opsic TimiH (TyFaH eMec) OKBITYABIH OapiiblK OMICTEpiHIH IIiHAEC MHUTPaHT Oananap
YIIiH OacTarnkpl Ke3eHAe €H OHTaNIBIChl KOMMYHHUKATHBTI OoJbIn TaObuiansl. Ce30eH
YKBINITHL JKYMBIC icTeyre, Te3aypycThl YHEMi KEHEHTYre KbI3BIFYIIBUIBIKTBI KyHemi
Typzae oAty KaxeT. Ilporpecc nuHammkachlH cabak OapbIChIHOA 7, OKYIIbUIApAbIH
ic-opekeTiH Oakpulall OTBHIPBIN, op cabakThlH coHblHAa Akelius mardopmacsinaa
OpHAJIACTHIPHUIFAH BUKTOPUHA apKbUIBI J]a OaKplIayFa OOJaIbl.

Tyiiin ce3nep: AKELIUS nudpisik nnardopmacel, KOMMYHUKAaTHBTIK KY3bIpET-
TITIKTEp, CONIIEY KaFIasTTaphl, apajac OKbITY (opMarsl, TIJIIK eMec opTa

Joaiiexco3 ymin: A.C. baiirabenoBa, K.E. AxmerbekoBa. AKELIUS nudpisik
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OPTAHM3ALIUA TPOIOECCA OBYYEHUA PYCCKOMY (HEPOJHOMY)
SA3BIKY C UCIIOJIb30BAHUEM [IUPPOBOM IIVIAT®OPMBI AKELIUS

A.C. Baiimaéenoea*, K.E. Axmembekosa

BaiitabenoBa AnHap CepHKOBHA — Y4MTelIb PYCCKOIO S3blKa U JIMTEpaTypsl MIKOIbI-muned Ne60
r.ACTaHbl, eJaror-MacTep

E-mail: anar.30-77@mail.ru;

Axmet6exoBa Kapabiram EpeskenmoBHa — y4uTenb pyCCKOTO S3bIKa U JIUTEPATYPHI IIKOJIBI-THMHA3ZUH
Ne67 umenu Unbsica Ecenbepnuna r.AcTaHbl, mearor-ucciae10Barenb

E-mail: ahkarligash@inbox.ru.

© A.C. Baiirabenosa, K.E. Axmer6ekosa, 2023

Annotanus. O0y4eHue pycckomy (HEpOAHOMY ) SI3bIKY C HCIIOIb30BaHNeM U (PPOBOi
miatpopmel AKELIUS He mpocTo OTKphIBaeT U OOOCHOBBIBAET 3aKOHOMEPHOCTH
OBJIAJICHHUS PYCCKUM SI3BIKOM, HO M PacIIMpSET IpaHHIbI 00IIey4eOHbIX HaBbIKOB. [1o
OKOHYAaHUU Kypca 00ydaromuecs: JOJKHbI BIAJETh S3bIKOM Ha 3JIEMEHTAPHOM YPOBHE
AO, Al, Al.1 (HavaJbHBIA YpOBEHB) COITIACHO cHCTeMe ypoBHeE# OOIieeBporeickoi
pamku Biagenus s3bikamu (CEFR). OnHa U3 maBHBIX Lenell ypOKOB PYCCKOTO SI3bIKa
B paMKax MpoekTa — (HOpMHpPOBAaHHE KOMMYHHKATHBHOH peud, OpUEHTHPOBAHHOM
Ha cuTyanuio obmenus. CMenrannpiii popmar oOydeHus MpeanoaraeT MpoBeIeHNe
3aHATHH B OYHOM pEXKHME, KOIa YYEHHK HampsIMyl KOHTaKTHPYET C YyduTeJeM
W HCIOJNB3YyeT TaUKET CO BCTPOCHHOW S3BIKOBOM MporpamMMoi (B HamleM ciydae
s10 nudposas miarpopma Akelius). Pabora Han momonHEHHEM CIIOBapHOTO 3amaca
o0yJaromuxcs COMpOBOXKAAET BeCh Iporiecc oOydeHus. M3 Bcex METOmoB 0OydeHUs
PYCCKOMY SI3BIKY (HEpOAHOMY) HauOosiee ONTHMAJIBHBIM MJIsl JETeH-MUTPAHTOB Ha
HayaJlbHOM JTame SBISICTCS KOMMYHHUKaTuBHBIA. HeoOxoanmo cucTeMarndecku
mpoOyKIaThk HHTEPEC K TIIATEIbHOM paboTe Hajl CJIOBOM, K IOCTOSHHOMY PacIIMpPEHHIO
Te3aypyca. JIMHaMHKy Tporpecca MOXKHO OTCJICUTh Kak B TEUEHUE YpoKa, HaOIroaas
3a ACUCTBUAMH 0OYJAIOIIMXCS, TaK M Yepe3 KBU3, pa3MeIeHHBIN Ha Tutatdhopme Akelius
B KOHIIE KaXJIOTO 3aHATHSI.

KioueBsie caoBa: 1mdposas mnardpopma AKELIUS, koMMyHUKaTHBHEBIE
KOMIIETEHIIMH, peueBasi CUTYyallusl, CMEIIaHHBINA (opMaT o0ydeHUs, HesI3bIKOBas cpena

Jasi mutupoBanusi: A.C. baiitabenosa, K.E. AxmeT6exoBa. OpraHu3aiiys mpoiecca
o0y4deHHs pycckoMy (HepomHoMy) // MexayHapOmHBIA XypHaI HHOOPMAIIMOHHBIX U
KOMMYHHKaIMOHHBIX TexHonoruid. 2023, T.4. Ne2. Ctp. 817 (Ha pyc.). DOI: 10.54309/
JICT.2023.14.2.001

This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0

International License

10


http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.54309/IJICT.2023.11.3.002
mailto:anar.30-77@mail.ru
mailto:ahkarligash@inbox.ru
https://doi.org/10.54309/IJICT.2023.11.3.002
https://doi.org/10.54309/IJICT.2023.11.3.002

INTERNATIONAL JOURNAL OF INFORMATION AND COMMUNICATION TECHNOLOGIES 2023. Vol. 4. Is. 2.

Beenenne

MeTtonuka oOy4eHHsI HHOCTPAHHBIM SI3BIKaM TPEICTaBISAET co00l cucTeMy 3HaHHUH
0 3aKOHOMEPHOCTSX Mporiecca OOy4eHHsT HEPOAHOMY S3BIKY U O TMYTAX BO3IEHCTBUS
Ha 3TOT TpoIiecc ¢ 1enbio ero ontuMu3anuu (CakaeBa & bapanosa, 2016). O0yuenue
pycckoMy (HEPOIHOMY) SI3BIKY C HCIoOJib3oBaHMeM nudpooii miargopmer AKELIUS
HE MPOCTO OTKPHIBAET U OOOCHOBBIBAET 3aKOHOMEPHOCTH OBJIA/IEHUS PYCCKUM A3BIKOM,
HO W PacUINPSET TPAHUIIBI 00IIEYyIeOHBIX HABBIKOB.

Lenn oOydeHus: pycCKOMY SI3BIKY JETeH-MHUTPAHTOB SIBISIFOTCS OAHON W3 BaYKHBIX
METOAMYECKUX Kareropwid. VICXOMHBIM TMYHKTOM B OIPENEICHHU CTPaTerH4ecKon
nesn o0y4ueHHs SIBIISICTCSI COLMANIbHBIN 3aKa3 obmiecTBa. B maHHOM ciydae 3To 3akas
UNISEF B pamkax npoekra Akelius. [1o okoHuaHuu Kypca oOydaromiuecs JOJKHBI
BJIaIETh SI3bIKOM Ha snemMeHTapHoM ypoBHe AO, Al, Al.l (HadanbHBI YpPOBEHB)
comTacHO cucteMme ypoBHelr OoOmeeBpomneiickolt pamku Bianenus s3pikamu (CEFR).
OnHa 13 TIIaBHBIX IeNiel YPOKOB PYCCKOTO sI3bIKa B paMKaX MPOEKTa — (POpMUpOBaHHE
KOMMYHHKATUBHOW PEYH, OPUEHTUPOBAHHON HA CUTYAIHIO OOIIEHMS.

Jnst mOCTpoeHUs] METOAMKH TpenojaBaHusi MHOCTpaHHBIX s3bikoB JI.B. IllepGa
BBIJIETISIET BOCEMb TPAKTHYECKUX 3a7ad, W3 KOTOPBIX MbI BBLACTWIN A1 cels
CIIEYIOITHE:

1. YMeHne mpaBHIBHO TPOUYECTh, B CIy4ae HAJOOHOCTH W TOHATH MPU TIOMOIIH
cioBaps

2. YMeHue BBIPa3UTh CBOE JKeJIaHHUE U 337aTh CaMble IPOCTHIE BOMPOCHI (BO3MOXHO,
C HEOOJIBIIMMHU HETOUYHOCTSIMH), IOHATH OTBETHI Ha MTOJJOOHBIE BOTIPOCHL.

3. YMeHHUe TOYHO MOHATH BCSKHHA HEXYIOKECTBEHHBIH TEKCT JIIOOOH TPYTHOCTH,
OCTaBJIsIsl HETIOHATHBIMU JIMITH HEBAXKHBIE CIIOBA U JIMIIB U3PEKa Mpruoerast K TOMOITH
CIIOBapsL.

4. YMeHne ToAIepKUBaTh Pa3roBOp Ha JOOYIO TeMy, Aelasi MPU 3TOM HeOOJIbIINe
OMOKH, OTHAKO PEYb BIIOJHE MOHATHA KaK C TOYKU 3pCHUSI (POHETHKH, TaK U C TOUKU
3peHus Jekcuku u rpammaruku (ep6ad, 1974: 111).

MarepuaJbl 1 METObI

OO0ydeHne pycckoMy (HEPOTHOMY) SI3BIKY JETCH-MUTPAHTOB TECHO CBSI3aHO H C
MICUXOJIOTHEH. BaxkHOE U1 METOMUKY 3HaYSHHE UMEIOT CBSI3U C TICHXOIMHTBHCTUKOH,
CJIOKUBIIEHCS Ha CTHIKE TCUXOJOTHMH WM JIMHTBUCTUKH ¥ W3y4arolled MeXaHW3MBI
MOPOXKACHUS peun (BBIpaKEHHS MBICIIEH) U pacro3HaBaHUs pedud (MIOHMMaHHS PEun).
3HaHNe MEXaHU3MOB OCYIIECTBIICHHUS PEUEBON JEATEIEHOCTH UMEET 0c000€e 3HaUCHHE
JUIS ITPaBHIILHOTO [TOCTPOCHHS y4eOHOT0 IIpo1iecca, U0 00y YeHUE I3bIKY — 3TO 00y 4eHHE
peueBoil neATeNbHOCTH. BKiTa NCUXOIMHTBUCTHKH B METOAUKY OOYYEHHS HEPOTHOMY
SI3BIKY CBOAMTCA K CIENYIOIINM TMOJOXEHUsM: OOydeHHe SI3BIKYy IMpeIyCcMaTpHBaeT
pa3BUTHE peUYeBOil AEATEILHOCTH; TOCKOJIBbKY B 00yU€HHH HHOCTPAHHBIM SI3BIKaM 0c000€
3HauUeHHE MPUOOPETAET er0 KOMMYHHKATHBHAsI (PYyHKIIHUS, CIIEIOBATENILHO, YIUTHIBACTCS
CUTYaTHBHOCTb PEYH U HAJIUYHE COOTBETCTBYIOIIUX CUTYallU{; YIIPaKHEHUS JOJKHBI
MIPECTaBIATE COOOM 3amady, peleHHe KOTOPOH pa3BHBAE€T HABBIKH YYalluXcs,
AKTUBU3UPYS B TO e BPEMsI MBICTHTEIBHYIO JIEATEIBHOCTD; I TOTO YTOOBI peueBast
JeATebHOCTh MOIVIa 3aHHTEPECOBATh YUYAIIUXCSl, HEOOXOIMMa MOTHBAIHS .
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CMmemansbiii  Gopmar oOyueHHsT PYCCKOMY (HEpOAHOMY) S3BIKY MpPEATNOaraet
MIPOBEZICHNE 3aHATUNH B OYHOM pEXHME, KOTJa YUYEHUK HAIpsIMYI0 KOHTaKTHpYET C
YYWTENEM W UCIONB3YeT Ta/KeT CO BCTPOCHHOM S3BIKOBOM MPOrpaMMoOi (B HalleM
cinydae 3to 1udporas miargopma Akelius). [lo nmpuHIMIY mepeBepHYTOTO Kiiacca
ydamiecsi CaMOCTOsITENTbHO 00padaThIBaOT U W3y4atoT HH()OPMAIUIO OIpeeIEHHOTO
YPOBHS M YyX€ B IIKOJE HAa MPAKTHUUECKHX 3aHATHAX 3aJal0T BONPOCH YUYHTEIIO,
00CYXIa0T C JPYTUMH JACTHMH.

U3 Bcex MeToa0B 00y4eHUs pyCcCCKOMY SI3BIKY (HEPOIHOMY) HanOoIee ONTUMAabHBIM
JUIS IeTe-MUTPAHTOB Ha HAa4YaJbHOM 3Talle SIBJSETCS KOMMYHUKATUBHBIN. JlaHHBIN
METOJl TIPEACTaBIseT COOOH COBOKYMHOCTh MPHEMOB, TIPU3BAaHHBIX HAyYUTh
3¢ dekTHBHOMY OOIIEHHIO B SI3BIKOBOM cpene. OMHUM W3 OCHOBHBIX IPHEMOB
SIBIIIETCS UMHUTALUA CUTYalluil M3 PEaNbHOW KW3HU, NMPU3BAHHBIX CTHUMYIUPOBATh
oOy4Jaromuxcs K akTHBHOMY 'ToBopeHHo". [Ipu 3TOM Ou€Hb Ba)KHO, YTOOBI TEMBI
OBUTH KUBOTPETICUIYIUMH, CBA3aHHBIMH C IOBCEIHEBHOW XH3HBIO. Ha 3aHATHIX,
MIPOBOJIMMBIX TI0 KOMMYHHKAaTHBHONH METOJUKE, YCIIEITHOCTh YypOKa 3aBHCHT OT
caMux O0ydaeMBIX — UX OTBETOB, PEAKIMH H T.II., MOCKOJBKY OOIIEHHE IPOUCXOTUT
OCMBICJICHHO, Ha IenecooOpa3Hble TeMbl. KOHEYHO jke, OONBIIYyI YacTh 3aHSATHI
3aHMMaeT pa3rOBOpHasl peyb, XOTA UYTEHHE M NUCBMO H3ydaroTcsi Toxe. OCHOBHas
(dyHKIUS IperofaBaTesisl He TOBOPUTD, a CIIYIIATh U HATIPABIISATh X0/l 3aHSTHSI.

Ha naganpHOM 3Tane paboThI IO IPOEKTY HEOOXOMMO OTIPENIEIUTH MECTO (P POBOIA
matopmer Akelius B cTpykType 3aHATHIA cMemanHoro Gopmara. [Tociae o3HaKoMITeHIS
C Ta/DKETOM YMECTHO U3yYUTh CUCTEMY YPOKOB B mupoBoMm hopmare. ITO TO3BOIUT
3¢ PEeKTUBHO OpraHM30BaTh Ipolecc O0yueHHs, OCHOBAaHHBIM Ha aylnOBH3yaJbHOM
Marepuane AKenuyca, HamnpaBlIeHHbIH Ha (QOpPMUpOBaHHE KOMMYHHUKaTHBHBIX
KOMITETEHIIMI 00yYaroIIuXCsI.

HenpemeHHBIM yclIOBHEM aJIeKBATHOTO IOHUMAHHUSI PEYEBOTO COOOIICHUS SBIISETCS
chopMHEpOBaHHOCTL (HOHETHIECKUX HABBIKOB, IMOATOMY paboTa Haa MPOU3HOIICHHEM
oOyJaromuxcs JODKHA CHCTEMAaTHYECKH IPOBOAUTHCS B Hadaje KaKIOTO YpOKa.
Lenecoobpa3Ho opraHu3oBarh €€ Ha HauyaJlbHOM JTalle B BUAE PEUCBOIl pa3sMUHKH
(4MCTOTOBOPKH, CKOPOTOBOPKH, MOTEIIKU, CYUTAIIOUKY, pUYMOBKH).

Pe3yabTarsl u 00cyxneHue

B ycnoBusix HeS3BIKOBOM cpenbl HEOOXOMUMO HAy4YWTh HE TONBKO TOMY, Kak
MIPaBUIILHO MPOU3HOCUTEH COOTBETCTBYIOIINE 3BYKH, HO W TOMY, KaK OHH COEIUHSIOTCS
B CJIOBaX, a 3aTeM Kak J3TH CIIOBa COCIUHSIOTCS B TpemiokeHnn. OUeHb XOpPOIIOo
B 9TOM IOMoOTaeT paszzaen uugposoro pecypca Akelius «Ypok» (cM. pucyHok 1), rae
MpeiaraeTcs JIEKCUKO-rpaMMaTHUYeCKU MUHUMYM To onpezaeneHHoN Teme. Kaxmoe
HOBOE CJIOBO CHayaja J[aeTcsi B ayluOo3alMCH OTJENbHO, y OOydYarolIuXcsi ecTh
BO3MOXKHOCTH CIIBIIIATH, TOBTOPSITH M 3allOMHUHATh WX MPAaBWIHHOE MPOU3HOIICHHE
(Mo HeoOXOAMMOCTH OHH MOTYT JeNaTh 3TO HECKONBKO pa3). 3aTeM 3TH CloBa
JAIOTCS B KOHTEKCTE TeMaTH4ecKuX (hpa3, 000OpPOTOB peuH, B KOTOpPhIE HEOOXOAMMO
BCTaBUTh COOTBETCTBYIOIIME CclIOBA. BeTpeyaroTes U Takue 3aaHus, KOTAa BU3YyalbHO
oOy4arommicsl JOJDKeH 3allOMHUTh HalWCaHUE HOBOIO CJIOBA M BOCCTaHOBHUTH
OykBbl (cM. pucyHok 2). Tax ¢opMHPYIOTCA CIyXONMpPOW3HOCHUTENbHBIM HAaBBIK H
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yYMEHUE TMpaBWILHO apTHKYJIMPOBaTh 3BYKH. 3aciyroi mudposoro pecypca Akelius
SIBJIICTCSL TO, YTO O3HAKOMJICHHE C (JOHETHUUSCKHM SIBJICHHEM BCEINa NepeMexaeTcs
C JICMOHCTpAIIMEil 3TaJIOHOB: OOydarol[hecs CIyIIalT (OHO3aMUCh, Pedb YUUTE,
TakuM 00pa3oM, Kak OBl «KyHaroTCs» B 3ByKaX. YCIeX peOcHKa IMpu paboTe ¢ HOBBIMH
cioBamu Ha mardopme Akelius oTMedaeTcsi KOIMYEeCTBOM HaOpaHHBIX JKETOHOB, YTO
CTaHOBUTCS OJHHUM W3 BU3YaJIbHBIX MIPUEMOB OIICHUBAaHUS M CAMOOIICHUBAHHS.

Pucyrnox 1 — Ypoxk 1o Teme «JIromu BOKpyT MEHs»

Pucynox 2 — Ypox no teme «Ilnansl Ha Beuep»

Ha ocHoBHOM 3Tane ypoka Juis ()OpMHUPOBaHHS KOMMYHUKATHBHOW KOMIICTCHIIUH
HEOOXOMMO OpraHU30BaTh pasiuuHbie (Gopmbl paboThL. ISl COBEPIICHCTBOBAHHS
oOpalIieHHOH peud cJeayeT IMpakTHKoBarh paboTy B mapax. OOywaromuecs,
MOBEPHYBIIHUCH APYT K APYTY, MOT'Y T IOMIEPEMEHHO ITPOM3HOCUTH CIIOBA/CIIOBOCOYCTAHHMS/
KOPOTKHE TMPEUIOKEHUs.. B kadecTBe OCHOBHOTO pecypca UCIIONB3YIOTCSl MaTepHallbl
uudposoii miarpopmel Akelius. Yike Ha BTOpOM ypoke 1o Teme «51 eM U MbI0» ypOBHS
AQ ydJaruecs IpOroBapuBaroT, YTO €IAT, BIOT, POPMYIHPYIOT BOIPOCHI COOCCETHHKY,
OTBEUAIOT Ha BOTIPOCHI C OTIOPOH Ha KAPTUHKH I10 JIEKCHUECKoi TeMe. Ha mocnemyrommx
YPOKax MOKHO NPEAJIOKUTh COCTABHTH AUAJOT Ha 3aJJaHHYIO TEMY C UCTIOIb30BaHUEM
peueBbIX Kiwile, TaHHbIX B Akelius, a mo3aHee u 6e3 Hux. Pabora B mape Ha 3ajaHHYIO
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TEMY JOJDKHA MMPOBOJMTHCS HA KAKIOM 3aHITHH. YUYUTHIBAas 0COOCHHOCTH IPaMMAaTHKH
poxHoro (B HAIIeM Cllydae Ka3aXCKOro) s3bIKa, B KOTOPOM OTCYTCTBYIOT KaTe€ropus
pona, MpeJIoTH, €CTh OTIIMYHS B CHCTEME CIIOBOOOpa3oBanus. [IpucTanbHOE BHUMAHHUE
crefyerT oOpaiiath Ha MPaBWIBHOE HCIONB30BAHHE B PEUM YUAIIUXCS TIIArOJOB
JBIDKCHHUS B COIVIACOBAHHUH C POJOM CYIIECTBHTEIBHOTO, TOYHOE HCITOIH30BAHHE
MPEJIOTOB B PEUH.

OTpaboTKy peueBBIX HABBIKOB YIOTPEOJCHUS TPEIOrOB  IienecoodpasHee
MPOBOAUTE B UTPOBO# hopme. Hanpumep, urpa «Kakoit ipesor?» mo teme «ITokymkmy
MPENoiaraeT HaxoKACHHE HY)>KHOTO CJI0Ba CPEAU MPEIOKEHHBIX: 4 Uy .. HOKYnKamu
... Mazazun. Mol...mamou uoém...nokynkamu...maeazun,; no treme «Can. Iapk»: Mer...
Opysbsimu  2yisem...napxe. Mol...opamom xamaemcs...eerocunede u m.d. MOXKHO
COCTABJIATH 3aJIaHKS C UCIIONB30BAHUEM MPETOTOB TI0 JII0O0H TeMe 3aHATHSL.

CambIM yOeTUTEeTbHBIM CBHICTESIHCTBOM BIIaICHHS CITOBAPEM SIBIISICTCS CITOCOOHOCTD
MPUHUMATH YIaCTHE B OOIICHUY U TIPU YTEHUH. J[JIs OTCHUBAHUS TEKYIIIUX TOCTHKCHHUIHA
00yHaIOIINXCS Ha YPOKE M 3aKPETICHHUS [1eeco00pa3Ho 00paTuTh BHUMaHUE IeTeil Ha
TPEHUPOBOUHBIC YIIPAXKHEHH pas3aena « Yramaiy» nudpooit miathopmsr (cM. Puc. 3)

Pucynox 3 — Ypoxu no temam «B pectopane», «Hanpasnenus»
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ConosoBa E.H. Bbimenser mects Haumbonee pacHpOCTpaHEHHBIX CIIOCOOOB
CEMaHTH3aIINH JIEKCUYeCKUX euHuIl. Hanbomnee yacTo mpruMeHseMbIM B HaIlICH yueOHOM
JEeSTeTFHOCTH ABJISETCS UCIONb30BaHue HarsaAHOCTH. OHa MOXKET OBITh IpeMeTHa,
n300pa3uTespHasl, HaNIAJHOCTh ACHCTBHEM, 3BYKOBasi U KOHTeKcTyasnbHas (CosoBoBa,
2002). Hanpumep, o remam «Bpemsi», «lIpuBer», «l|BeTay, «bonbiioi 1 ManeHbKHIDY
Ha ypoBHEe A0, MOXHO HCIIOJB30BaTh NPEIMETHYIO HAIATHOCTh, KOraa o0yJaronecs
JOJDKHBI HAMTH B KJIacce KaK MOXKHO OOJIbIE IPEAMETOB M0 H3y4aeMOl TeMe U OIHCATh
ero, noJo0pas 2—3 npuiiaraTebHbIX, 0003HAYAIONINX [BET, PopMy MK pa3mep. Takyro
paboTy >keaTenbHO MPOBOANTH B TPYIIE, TAK KaK KOMaHHAs padoTa MO3BOJIUT AETAM
MIPEOIONIETh TICHXOJIOTHYECKUH Oapbep W y4acTBOBaTh B peueBoil curyanuu. llpm
WCTIONB30BAHUN HW300pa3UTENBHON HarAAHOCTH (KapTUHOK, QoTorpaduil) HyXHO
OBITh YBEpEHHBIM B OJHO3HAYHOCTH TPAKTOBKH. Il CEeMaHTH3aLMH CJIOBA «3JaHUE
C TMOMOIIBIO KapTHHKH, Ha HEH He NOJbKHA OBITh M300pakeHa OONBbHUIIA WIIM IIKOJIA.
3naHne Ha KapTUHKE JOJDKHO OBITH COOMpaTenbHBIM 00pa3oM, 0e3 MHAMBUAYAIbHBIX
IIPU3HAKOB. VIconb3ys n300pa3uTeabHy0 HaIAHOCTb, YUUTEIb JOJDKEH YOSUThCS B
TOM, YTO NpeJlaraeMas KapTHHKa XOPOLIO BUIHA BCEM YUAILIUMCS, YTO OHA ICTETUYHO
BemonHeHa (boponrukoBa, 2019). IlpakTrka moka3ana, 4To Takoi COco0 KakK BHIEO-
HaIISAHOCTD aKTUBU3UPYET HE TOJIBKO y4eOHYI0, HO ¥ IO3HABATENbHYIO ACATENbHOCTD.
Couetanue IeHCTBUS U 3ByKa, CTONKAJAP HAIVISAHO BBIACNAIOT TOT MOMEHT, MPEIMET,
BBIp@XCHHE YYBCTBA, KOTOPHIE HEOOXOJMMO CeMaHTH3UpoBaTh. Hanmprmep, Ha ypoke
mo TemMe «B pectopane» memoHcTpupyercs Bumeoponuk (https://www.youtube.com/
watch?v=1JWajFslrcw), 3arem oOyuarommmMcs maeTcsi 3aJlaHue COCTaBUTH MOHOIOT
WK TUAJIOT [T CTOTIKaApa, MOXKHO IIONIPOCHUTB M OOBITPaTh 3Ty cuTyauuio. B kauecTse
pecypca mpemiaraeM HCIONb30BaTh U KapTHHKUA ypoka 29 yposHa Al.l mudposoit
iatdopmel Akelius.

Crenyer oTMeTHTb, 4TO OONBIIMHCTBO 3amaHuil Ha ypoBHe A0, Al sddekruBHee
pa3pabarbiBaTh B UTpoBOH (popme, C 3JI€eMEHTaMU COPEBHOBAaTENbHOCTH, HAarpagaMu.
Co3naHue pedeBOil cUTyallMd MO TEME YpOKa, poieBas Urpa HaWIydylluM oOpa3zoM
CHOCOOCTBYIOT (POPMHUPOBAHMIO KOMMYHUKATHBHBIX KOMIETEHIMH. TakuMm oOpazom
peanusyercss NpuéM TreMUPHUKALWU, KOTOPBIM 3asBI€H KaK OOUH U3 BEIYLIMX
HHCTpYMeHTOB B nipoekte Akelius.

CMmemansbiii Gopmar oOydeHHs] HpeArojaraeT HCIONb30BaHUE Pa3HOOOpa3HBIX
«WTP B CJIOBa»: UTPHI C DJIEMEHTAMU KPOCCBOP/aA, KTO HA30BET OOJbIIE CIOB HA TEMY
...; yUUTeNb AaeT AeUHHULINIO, YHalluecs AOJDKHBI Ha3BaTh CJIOBO; Ha JOCKE YEPTATCA
KJIETOYKH, YUCIO KOTOPBIX COOTBETCTBYET KOJIMYECTBY OYKB B CIIOBE, M 3aHOCHUTCS
nepsasi OykBa, 3aTeM naercs aeduHunus. s Tydinero 3amoMUHAHHS CJIOB MOXKHO
MOJIb30BaThCsl pUPMOBKAMH, ITECHSMH, COAEPKAIlUMH HOBBIE clioBa. Takyio pabory
YUUTEIb MOXKET OpPTaHU30BaThb, MHTETPHUPYs 3alaHus LUpoBoro pecypca «bunroy,
«ITecus» (cM. puc. 4).

This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0

International License

15


http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://www.youtube.com/watch?v=1JWajFslrcw
https://www.youtube.com/watch?v=1JWajFslrcw

INTERNATIONAL JOURNAL OF INFORMATION AND COMMUNICATION TECHNOLOGIES 2023. Vol. 4. Is. 2.

Pucynox 4 — 3ananus «bunro»

3akiroueHue

PaboTta Hax HakoIUIEHHEM CIOBapsi COINPOBOXKIAET Bech mpouecc oOyueHusa. Ha
KaXIOM YpOKE IIOJDKHO NPOUCXOIUTHh 3HAKOMCTBO C HOBOHM HOpLHMEH CIIOB M paboTa
10 €€ YCBOGHHUIO. Y y4aIIHXcsl HEOOXOIMMO CHCTEeMAaTHYecKH NpoOyXIaaTh HHTEPEC K
TIIATEIbHOM paboTe Hall CIIOBOM, K IOCTOSTHHOMY PAacLIMPEHHIO CIOBApHOTO 3araca.
CrnenmanbHO pa3paboTaHHBIE TECTHI IO3BOJISIOT ONPENeATh 00BbEM HHIUBUILYaIbHOTO
cioBapsl ydamierocsi (Tesaypyca), BUIETh NPOABHKECHUE B HAIlOJHEHUM cioBaps. B
JAHHOM CJIy4ae JUHAMHUKY IPOrpecca MOXKHO OTCIIEANTH KaK B TEUCHHE YPOKa, HabIroast
3a JeMCTBUSAMM OOYydYarolIuxcs, TaK M 4Yepe3 KBHU3, pa3MeELIeHHBIH Ha miardopme
Akelius B KOHIIE Ka)XIOTo 3aHATHSA. DTO XOpollee MOACIOPhe KaK Ui yYUTENs, TaK
u Juis oOydaromerocst B mporiecce camoorneHnBanus. Ha ypoae Al, Al.l pebsTa
MOTYT copMynupoBaTh peQaeKCHBHOE BBICKa3bIBAaHHE O CBOEH paboTe Ha 3aHATHH
CaMOCTOSITEIBHO, IIPU HEOOXOIUMOCTH C ONOPOM Ha pedeBble Kiauie. TakuM o0pazom,
y oOy4aromuxcsi GOpMHUPYIOTCSI HE TONBKO HABBIKM KOMMYHHKATHBHOHN KOMIIETCHILINH,
HO ¥ HaBBIK CAMOOLICHUBAHMS KaK C IIOMOIIBI0 PECypCHOIr0 Marepuaiia IuaTdhOpMBbl
Akelius, Tak ¥ ¢ TOMOIIBIO KPUTEPUEB OIICHUBAHUS, Pa3pa00TaHHBIX YIUTEIEM.
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AnHotanus. TOJBIKTHIPBUIFAaH BUPTYIIBUIBIK TEXHOJIOTHACHIH KOJIaHa OTBHIPHII,
Oactayplll MekTenTe HMH(pOpPMATHKA ToHI OOWBIHINA OKYy YHEpiCiH MaTepHasIblK-
TEXHUKAIBIK KapaKkTaHIbIPyFa KOWBUIATHIH TaJalTapAbl Talgay €H OHTaWIbl xKaOabIK
anThl epKiHgik aapexecinae (6 DoF), BupTyanapl KanaranalThlH BUPTYaJAbl IIBIHABIK
uuieMi OONaThIHBIH KOPCETTI anThl ePKIHIIK ASPEKeCiHe MO3UIMATIaybl Oap MIBIHIBIK
koHTpouiepi (6 DoF), amam geneci MeH oObBekTinepli BUPTyanIbl KEHICTIKKe
«TachIMaliayFa» apHajFaH TPEKepJep >KUBIHTHIFbI, MHEPLUUSUIBIK XOHE ONTHUKAJIBIK
KOMOMHAIMACH aPKBUTBI TO3ULIUSIIAY

Tyiiin ce3nep: TonbikTeipbuFan WBHABIK (AR), HakTsl WBIHABIK (RE) BupTyanns:
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Kipicne

Bapnblk MMMEpPCHBTI TEXHOJOTHSUIAPABIH ILIIHAC KEHEWTIATeH BUPTYAJIbUIBIK
TEXHOJIOTHACHI €H a3 3epTTEeNreH, JaMbliFaH >koHe Oenrini. COHbIMEH KaTtap, Oy
TEXHOJIOTHUS KOII )KaFbIHAH 931pJIey JKOHE CHTI3y €H KUbIH OOJIBIN Ta0bLIaIbl )KOHE OHBIH
MaHpI3/IbI O11iM Oepy areyeTiHe KapamMacTaH, 0J MEKTENTe i )Ky3iH/e KON AaHbIIMaNIbL.

Marepuajgap MeH Heri3ri agicrep

TonbIKTBIpbUTFaH  BUPTYaNAsUIbIK  (AV) TexHomoruscel Haktel oprtara (RE)
KaparaHja BUpTyaasl eHABIKKA (VR) xkakeiabIpak, onbl Milgram Reality-Virtuality
KOHTHHYYMBIHaH Kepyre 0omazpl (1.3-cyperTi KapaHpI3).

Cyp. 1. TONBIKTBIPBIIFAaH BUPTYAIABIIBIK TEXHOIOTHSICHI BUPTYAJ bl MIBIHABIK TEXHOJIOTHACHIHA €H
JKaKbIH.

OcbiraH  OaliaHBICTBI  KEHEWTINTEH BHPTYaJIBUIBIK TEXHOJOTHSICHIH — CHTI3Y
MBICAJIAPBIHBIH KOMIIIJITT BUPTyalbl INBIHIBIK JKYHeNepiH MoauQuKarusiayFa
HeriznenreH. CoOHBIMEH Karap, Kasipri KOJJIAHBICTAFbl BUPTYalJbl IIBIHJIBIK,
KYPBUIFBUIAPBIHBIH ~ OIpKATapbl KEHEWTIITeH BHPTYAIIBUIBIKTBI  YHBIMIACTBIPYFa
apHaJFaH Heri3r1 QyHKIIHOHAABUTBIKKA M€, COHBIH iMIiHAE 00bEKTiJIep/Ii OpHAIACTHIPYFa
apHaJFaH apHaibpl Oenrijep, CBIPTKBI Kamepanap, KOJAbl TaHy JXyWemepi xoHe T.0.
(1.4-cypeTTi KapaHbI3)

Cyp. 2. Konppl TaHy xylieci 6ap BUPTYyasIbl IIBIHABIK TyJTbIFAchl ©3TEPTLUITeH TpaHcep TypiHae
BUPTYaIIBUIBIKTEI KOCY/IBI )KY3€Te achlpyFa MyMKIHIIK Oepei.

CoHbIMEH KaTap, TOJBIKTBIPBUIFAH BUPTYaIIBUIBIKTBL JKY3€re achlpyAarbl HETi3ri
MocenenepaiH Oipi, TONBIKTHIPBUIFAH LIBIHABIK TEXHOJOTHACBIHAAFBIAANH, HAKTHI
00BeKTiIep i TaHy ’KSHE ONap bl KEHICTIKTe OpHANACThIpy Oonbin Tadbanel. Tuicinme,
TOJNBIKTBIPBUIFaH BUPTYANIBUIBIK TEXHOJIOTHSICHIH KOJJAHAa OTBIPHIN, OacTaysblll
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MeKTenTe HH(opMaTHKagaH OKy YAepiciH TaObICTBl MaTepPHAaIIbIK-TEXHUKAIBIK
XKaOMBIKTay YIIIH KEHICTIKTE MO3MLUSIAYIBIH MYMKIH TEXHOJOTHSIIAPBIH aHBIKTaFaH
xeH. Tanmay OapwicblHma MekTenTeri OiniM Oepyae KEHEHTUITeH BHUPTYaJAbUIBIK
TEXHOJIOTHUSCHIH €HT13y TYPFBICHIHAH MaHBI3bl OOJIBIN TaOBUIATHIH OipKaTap KiKTeynep
AHBIKTAJbL:

KenicrikTeri 6aKplIay TEXHOJIOTHIIAPBIHBIH SPKIHJIIK TOPEKECIHIH CaHbl OOWBIHIIA
xikrenyi (arputibiH TinmiHeH Dof. Degrees of Freedom).

Epkingik gepesxenepiniy caHbl OObEKTIHIH OpHBI Typasibl KaHIla mapaMeTp Oenriii
eKeHIH aHbIKTaibl. COHBIMEH, HAKTHI (YIII ©JIIeM/li) KeHICTIKTerT 0OBbEKTIHIH HAKThI
OPHBIH JKETKUTIKTI TypAe CHUmaTTay YUIiH 6 epKiHaik aspexeciH (6 DoF) xamaranmay
KETKUTIKTI (3 CypeTTi KapaHbI3):

1. KeHicrikTeri opHbI:

X. Kennenen, congan oHra Kapaii abcucca oci, 91eTTe, «X» KOOpAUHATACHI APKBLIBI
Oenrineneni.

Y. TiriHeH, >koFapbl KoHE TOMEH, y OcCi, omeTTe, «Y» KOOpAMHATACHI APKBLIBI
OpHATHIIA/IBL.

Z. TepenpikTe, anfa xoHE apTKa KOCBIMINA OCi 9AETTe «Z» KOOPAWHATACH apPKBLIBI
OpHATHIIA/IBL.

2. Kenicrikre Oarnmapiany:

X. Kengenen ockre Kanam, jomanay, atFa-apTka eHKeHTY JIel Te aTalaibl.

Y. Yaw, Tik ocbTe aiiHaiy, OYpbUIBIC A€M T€ aTaiaibl.

Z. Pomn, OOWMIBIK Ooch OOWMBIMEH aifHaly, COHBIMEH KaTap OHFa-COJFa Keyley Jen
aTajajsl.

Kongay kepceriieTiH epKiHOIK JOpEeKeNepiHiH CaHbl HAaKThl KYpBUIFBIFa
OalimaHpICTBI. OneTTe, Y epKinmik aspexecid (3 DoF) kagaranallThiH KypbUIFBLIAp
0ap — TeK CHKEWUTY apKbUIbl Oarmapiayabl KOJNJAiabl HeMece OapiblK alThl epKiHJIIK
nopexecin OakpuiaymeH (6 DoF) — 17 kioH apkbUibl Oarmapiay jKoHE KEHICTIiKTeri
MO3ULMSHBI OaKbLIay.

Cyp. 3. IMMepCHBTI TEXHOIOTHIIBIK XKYHeTIepAiH epKiHAIK AopexeepiH aTay YIIiH aBHalUsAFa YKCAc
TEPMHHOJIOTUS KU1 KOJIJAAHBLIA/IBI.

This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0

International License

21


http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/

INTERNATIONAL JOURNAL OF INFORMATION AND COMMUNICATION TECHNOLOGIES 2023. Vol. 4. Is. 2.

HoaTmnaxkesiep MeH TalKbLIAY

Y epkiHmik gopexeci Oap BHUPTyaiabl IIBIHABIK JYJIBIFACHIH MaijanaHy
naiaanaHyIbIHBIH ©3 JCHECIHIH KO3FaJIbICHIH TMalalaHbIll BUPTYaJIbl KEHICTIKTE
TOJNBIK KO3Fajla aIMAMTHIHIBIFbIHA OalJIaHBICTBI KYPBUIFBIHBIH (DYHKINOHAIIBIFBIH
aiftapiplkTail mekreiai (4-cypeTTi KapaHs3).

Hotmxecinae Tex manopamanbik OeitHesnep (OyI1 TONBIKKAHIBI BUPTYaJIbl IIBIH]IBIK,
eMec), He OOJIBIN JKaTKAaHBIH MaHOPAMAaJIbIK KOpy MYMKIHAIr Oap BUPTyaliIbl TypJiap
HeMece K9IMri redMmnanTap CHUSKTHl YIIHINI Tapan MaHHITYJIATOPIApbIH Maijanany
(xapaHpI3 S-cyper), Oy BHPTyalibl INBIHABIKICH TOJIBIK ©3apa OpeKeTTecyre
MYMKIHJIIK OepMmeiini, Oy 3 Ke3eriHae KaThiCy ocepiH Oy3a/bl KoHE CUMYIISIUSIHBIH
MHTEPAKTUBTUIIK Jopekecin TeMenzereai. COHBIMEH KaTap, TeK MaiijagaHyIIbIHbIH
0achIHBIH OpHBIH Kanaramay 18 ym epkiamik nopexecinme (3 DoF), tepic acep
€Tyl MYMKIH TaiJalaHylIbIHBIH oJI-ayKaThl aJaMHBIH OacChIHBIH ITO3UIHSCHIHBIH
JICCUHXPOHHU3AIMACHIHA JKOHE IKPaHa HE KOpCETIIeTIHIHEe OalIaHbICThI.

Cyp.4. Oculus Go BUPTYaIbI IIBIHABIK TYJIBIFACHIH/A KCHICTIKTET] MO3UIUIHBI OaKpUIay YIIiH
CBIPTKBI CEHCOPJIAP KOK JKOHE TeK 3 epkiHmik mopexkecin (3 DoF) konnaiins.

Cyp. 5. l'efimmanrapIplH KOIIILTITIHIE KEHICTIKTE OpHAIacy CEHCOPIAPHI JKOK, OYJI BUPTYaJIbI
QJIEMMEH TOJIBIK KYMBIC iCTEyTe MYMKIHIIK OepMeni.
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Kypbunrb apKpUib1 0akbU1aHOANTHIH ajaM OacbIHBIH €PIKCi3 IAaFbIH KO3FalbICTaApbIHAH
naiina Oomagpl. CoHpali-ak, TalJaNaHyIIBIHBIH Oackl MEH BHUPTYaJIbl HIBIHIBIK,
KYPBUIFBICBIHBIH aliHaJly OCBTEpPiHiH aNBIPMAIIBUIBIFEl BIHFAHCBI3ABIKTEL TYIBIPYHI
MYMKiH (6-CypeTTi KapaHbI3), oHE opOip NalganaHylIbIHBIH ©3iHAIK JKeKe
cumatTaManapbl OonFaHAbIKTaH (OacTbIH MilIiHI MEH eJIeMi, Ke3[iH OpHAaIAaCyHl,
mo3a, 1.0.), OHJA XKYHe SKpaHAapIa KOPCeTiIeTIH KeCKIHHIH Ka)KeTTi peTTeyiH dpKallaH
xacall anmaiapl (7-CyperTi KapaHbl3).

Cypem 6. Ke3niH aiiHady OpTaJIbIFbl MEH BUPTYaJibl MIBIHIBIK TYJIbIFAChl 0OBbEKTINEPAiH 031HEH
Geunrini 6ip d KaIIBIKTHIKTa OpHATIACKAH JKOHE OaCThIH aifHay OpTaJbIFbIHA colikec Keneni. Ochiran
0aiiJTaHBICTHI KPaHa KOPCETIIeTiH KeCKiH/I1 alfHAIABIPY/Abl FaHA eMEC, COHBIMEH KaTap LIaFbIH

MyHnalt KypbUIFbDIapApl MalianaHy Ke3iHAe aram eTireH Macenesepre Oaiima-
HBICTBI, COH/Iali-aK KEHEUTUITeH BUPTYAIbUIBIK TEXHOIOTHSACH SPTYPIIi HAKTHI 00BEK-
TijepMeH OalmaHbICHl OONYBI KepeK OONFaHABIKTaH, YII epKiHIIIK JopeXeciHae opHa-
nmackad mynbiranap (3 DoF) TonbIk aKYMBICTEI OpBIH/IAY YINiH a3 KOJNJIaHbIIAaAbL. )KaHa
NANBIHIBIK.

Cyp. 7. Anamaap apacblHIaFbl )KEKe albIPMAIIbUTBIKTApFa OaIaHBICThI 0ACTBIH allHATY OPTAaJIBIFBI
MEH BUPTYAJJIbI IIBIHABIK TYJIbIFACHIHBIH 3KpaHbl d apachIHAaFbl KAIIBIKTHIK OPTYPJIi 60mybl MymKiH (d1 #
d2), Oy maiiananyuibIHBIH 0ac aifHATy BIKTUMAIIBIFBIH aPTTHIPAIbL.
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Kenicrikte opHamacy kebOiHece KypHemi TYpA€ JKYMBIC ICTEHTIH opTypii
TEXHOJIOTUSIAP/IbIH YIIKEH CaHBIMEH Y3€ere achbIpbUTybl MYMKiH. OpOip 9iCTiH 031HAIK
apTHIKLIIBUIBIKTAPHI, KEMIILTIKTEP1 %KoHE KOJIIaHy cajackl oap.

Tanpay HoTHXKECIHE KEHEHTINIreH BUPTY Al ABUIBIKTEIH OipbIHFall dKYHECIHIE )KYMBIC
ICTEHTIH Xeke e, Oipre ne KojmaHyFa OOJaThlH MO3ULIMSIAYIBIH KeJeci Typiepi
AHBIKTAJAbL:

ChIpTKBI OaKbLTAYIIBI PETiH/E SPKAILAH AJ/IbIH ajla OpPHATBUIFaH )KOHE KaTHOpIIeHTeH
CBIPTKBI KYPBUIFBUIAPIBI - KaMepaJlapAbl, TEPEHIIK CEHCOPIapblH, Paguo HYKTEIEPiH
XoHe T.0. MaljanaHaabl )KOHE OJ1 KCHICTIKTerl HAaKThl HBICAHIAPbIH OPHBIH Ka3ipIliH
©31HJIe aHBIKTAN/bI.

AKYCTUKQJIBIK OiCTep — YABTPAAbIOBICTBIK CUTHAIAAPAbI KOJAaHYFa >KOHE
TONKBIHAAPABIH OypManaHyblH, COHJal-aK KEeHICTIKTeri JbIOBIC KO3FAIbICHIHBIH
KiZipicTepiH ecenTeyre Heri3aenreH TeXHonorusap. ApIObICTHIH Tapary )KbUTAaMABIFbI
TeMeH OOJFaHABIKTaH, OYJI MO3UIHATIAY JKOFaphl KiJipicKe He, O XKOFapbl OeNCeHITIK
Jopeskeci 0ap mMonenpaeynepre Keaepri kentipyi MyMkiH. COHbIMEH Katap, OpHanacy
JONAIriHE aya KbICHIMBI, BUIFAIABUIBIK )KOHE TEMIepaTypa CHUSKTHI KOITEreH CHIPTKBI
(baxTopaap acep eTeni JKoHE KeAepriiep, albiC KAIIBIKTBIKTAp, KAHFBIPBIKTAP KOHE
YIIiHII Tapan JeI0BIC Ke3epi acep eTyi MyMKiH.

PamuoxuinikoicTepi — KerkarbIHaH aKYy CTHKAIBIK1ICTEPre YKCAC TEXHOJIOTHsLIap,
OipaK IBIOBIC TOJKBIHAAPBIHBIH OpPHBIHA PaIUOTONKBIHIAP KOJAaHbUIaAbl. MyHnai
texaonorusiapra UWB, Wi-Fi, WiMax, MiWi, ZigBee, NFER xone 1.6. *aTtampl.
MyHpaii xKyienep yJlKeH ayMaKTapAa >KYMbIC icTeil anazapl, Oipak Heri3ri KeMmuIiiri
TOMEH HAJIIIK OOJIBIN TAOBUIAEL.

MarautTik ojicTep — 0a3aliblK CTAHIUS TYIBIPATBIH, CEHCOPJIAP OKHUTBHIH JICi3
MarHuT OpiCiH elleyre HerimenreH TexHosorusuiap. OpHanacThIPYIbIH KOFaphl
JIOIIITIHE KapamacTaH, OHBIH JHAana3OHbl ©Te KbICKA KoHE 0acka KYpBUIFbLIApIbIH
MAarHuT epicTepiHeH KeAepriiep e 00Iybl MyMKiH. MarHUTTIK 9fic IEKTeyl KOIAaHy
yIIiH O0Mybl MYMKIH iITHAE KCHEUTUITCH BHPTYAIIBUIBIK JKYHEIEpiH KYpy Ke3iHIe
naiianany MexrenTeri OiiM Oepy, JKeKe 3epTXaHaNbIK JKYMBIC KaFAalblHAa, )KYMBIC
OpHBIHAH LIBIKNAH. OleyeTTi TypAe, TEXHONOTUSHBI KOpy ChI3BIFBIH KaKET eTIei-aK
KHIJIETiH TO3UIMsUIaY KYPBUIFBICH YIIIH Maiiaananyra 0onaasl. [cke acblpy MbIcaiiaphl:
Razer Hydra >xone STEM.

bap obwvexminepoi izdey scone manoay. by ToCUIMEH HaKTHl OOBEKTIIED HEMeECe
oJlapAbIH 0ap caJbICTHIpMalbl A9J KelipMmesepi maiaanaHeliansl. Mplcaibl, HAKThI
aHanplK Torata (K apxwrekrypacwl) eH a3 e3repicTepMeH TachIMalaHaIbl JKoHE
MEKTETITE YKOK JIEKTPOH/IBI IIaMHBIH OpHbIHA (KoMIIbIOTEpIIepAiH 1aMy TapUXbl ) eJIIIeMi
MEH 6JIIleMiHe YKCac HEFYpJbIM KOJDKETIMAI 3JEKTPOHIBI JIEMEHTTI MaiijamnaHyra
0omapl. MIMIiH, JOFa HEFYPIBIM KOJDKETIM/II - KEHEUTUITCH BUPTYAIBUIBIK KYHeCi OHbI
oJTi Jie JKETICTIEHTIH KypaJIMEH aybICThIpa anajbl.

Haxmuor anmacmoipywst modenvoepdi kypy. Erep HakTBI HBICAaH KOJ KETIMII
Oonmaca HeMece OOBEKTIMEH OpeKeTTECYIiH KOCHIMIIA MYMKIHAIKTEpi KaxkeT Oolca,
OHJIa TIpoTOoTHITEyTe XYTiHreH xeH (1.14-cyperti kapanpi3). Erep cizme Genrinmi Oip
Kypaizgap Oosica, ci3 MHTepHETTeH KYKTEIreH HeMece KOJIMEH jkacayirad 3D yiricin
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naianaHplll KQKETTI MIIHAL JKacam KaHa KOHMaid, COHBIMEH KaTap »aHa €HTi3y
KypbuTFbIIapbl (KoMmbsioTepiH 1aMmy Tapuxbl), KOCBIMIIIA CEHCOPIIAp KOHE T.0. CHIKTHI
KOochIMINa (DyHKIMSUIApbI KOca ajachki3. Mpicayijap MyHIai kypamaap 3D mpuntep
(maiieiH eHiMAep MeH OeimiekTepAi OachIl MIBIFApY), Ja3epiik KecKim (KeciareH
OemikTepAcH KypacTeipy), 3D Kamam Hemece KOMIiMri MpUHTEP (COmaH KeiH jkacalFaH
CKaHepJIeyTre COlKeC KOJIMEH XKeTiM/IEy ).

ONTHKAIBIK 9MICTep — ONTHKAIBIK JKYHEIepIiH KYMBICBIHA HETI3ACITeH TEXHO-
norusunap. Onap exire OesiHe I, MO3UIUITAYIbIH alTapJIBIKTal op TypJi Taciiaepi:

MammHamMeH Kepy — JKyile Kamepanap HeMece TEPeHIIK CEHCOpIaphl apKbLIbI
KEHICTIKTET1 OPBIH/IbI AHBIKTAHTHIH ONITHKAJIBIK MTO3UIUSIIAY 91ici. JKYMBICTBIH AJIIriH
KaKcapTy YIIIH Kamepajap >KUBIHBI JKHi KEHIpEeK KaMTy, «OMHOKYISPIBIK KOpy»
MYMKIHJIIT1 HeMece 00BeKTiHI Oip/ieH OipHeTe sKaFbiHaH OaKbUTAY YIIiH KO TaHBIIa b

KopbIThIHABI

TONBIKTEIPBUTFAH BUPTYAJIABUIBIK TEXHOJOTHSCHIH KOJNJAHA OTHIPHIN, OacTaybIIn
MEKTenTe WHPOpMaTHKa ToHI OOWBIHINA OKY YIEpiCiH MaTepHaIbIK-TeXHHKAIBIK
JKapaKTaHIbIPyFa KOWBUIATBIH TajlalTapAbl TajJay €H OHTAMJIbl >KaOIBIK aThl
epkiHgik nopexecinne (6 DoF), BUpTyannpl KagaranalTelH BUPTYalJbl IIBIHABIK
1uIeMi OOJATBIHBIH KOPCETTI alThl EPKIHJIK A9PEKECIHIC TO3UIUsIAYbl 0ap IIBIHIBIK
koHTpoiutepi (6 DoF), amam geneci MeH o0OBeKTiNepli BUPTYalJbl KEHICTIKKe
«TachIMaJIIayFa» apHaJFaH TPEKEpJep *KUBIHTHIFBI, MHEPIUSIIBIK YKOHE ONTHUKAJIBIK
KOMOUWHAIIHMSCHI apKbUIbI TO3UIUSIIAY
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Abstract. The article deals with modern approaches to the problem of blended
learning; which are based on different criteria for organizing the learning environment
depending on the expected learning outcomes. The advantages of blended teaching
Russian as a foreign language are noted for creating an individual learning trajectory,
taking into account the level of language proficiency, the changing social environment
(students are children of migrants), and an inclusive environment. The possibilities of
using the Akelius digital application for learning Russian as a foreign language, based
on the experience of using it in a blended learning format, are demonstrated; possible
ways of using the Akelius application in the educational process when teaching language
literacy in combination with traditional forms of education. The article focuses on
the advantages of this application, built on the principle of a communicative-activity
approach, which involves situational learning of a foreign language and is in the nature
of inclusion in the language environment of everyday communication; the role of the
teacher in the organization of the educational process when learning a new language in
conditions of blended learning is noted. The authors offer modern teaching technologies
that contribute to the transformation of the learning environment into a creative process
of socialization of migrant children; demonstrate a lesson model the Akelius digital
application is used.

Keywords: blended learning, Akelius digital application, methodology for teaching
Russian as a foreign language
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AnHoTanusi. Makanaga OKbITYaH KYTUIETIH HOTIKeNepiHe OailaHBICTBI OKBITY
OpTaHbl YHBIMAACTBHIPYABIH OPTYPJi KpUTEpHIIEpiHEe HETI3NeNreH apayiac OKBITY
po0ieManapbIHbIH 3aMaHay | TOCLIAepi KapacThIpbUIFaH. ©3repin KeleTiH MHKJIIO3UBTI,
QJIEYMETTIiK OpTaHbIH (OKYyIIbLIap-MUTPaHTTapABIH Oajanapsl) TUIIl MEHrepy AeHIeHiH
€CKepill jKeKe OKBITY TPAaeKTOPHACHIH KypyZAa OpBIC TUIH WIET Tili peTiHAe apajac
OKBITYIBIH apTHIKIIBUIBIKTAPHI aTal eTinreH. Tl cayaTThUIBIFBIHA YHPETyne OocTypii
ozicTepMeH Koca Akenuyc LUQpIbl KOCHIMIIACHIH KOJJAHYOBl XOHE  AKENnyc
KOCBIMIIIACBIHHBIH OPBIC TiJIiH IIET TiJIi pETiHAE , apanac OKBITY OpMaThiHA HETi3AeITeH
MYMKIHIiKTepi KepceTinreH. Tin oprackiHa KYHAETIKTI apajacy apKbUIbl €HY, LIEeT
TiNiH HaKTHI KaFJaiiMeH OaiIaHBICTBIPHIN OKYFa KO3AEIreH , KOMMYTaTHUBTi-OpEKEeTTIK
KO3KapacKa HEeri3/Ie/ITeH ,aTajlfal KOCHIMIIAHBIH apTHIKIIBUIBIFBI Oaca alThUTFaH; )KaHa
TNl apanac OKbITY JKarJaiiblHAa OKY MPOLECiH YHBIMIACTHIPYIaFrbl MYFaTiMHIH PO
aram eTiIreH. ABTOp/Iap MUTPaHTTapAbIH OajanapblH dJIEyMETTIK OpTara OeHimMaenyis,
OKBITY OpPTaHBI TBOPYECTBOJBIK MpPOLIECKE alHaIABIPyFa 9CEPiH TUTI3ETiH 3aMaHayu
TEXHOJOTUSIAPAbl YCIHABI; AKENUYC HUQPPIbI KOCHIMIIACH! KOJIAHBUIFaH ca0aKThIH
MOJISJTIH KOPCETEIi.

Tyiiin ce3aep: apanac okpITy, AKenuyc HHGPIbl KOCBIMILACHI, OPBIC TUTiH IET TiMi
pETiHME OKBITY dicTeMect

Ioiiexco3 ymin: b.C. XXymarynosa, /I.A. Anuesa. L{ndpinsik 6iniM 6epy opTa akemmyc
apaiac OKBITY Kypalbl peTuHe//XanblKapalblK aKlapaTThIK KoHE KOMMYHHUKAIHSIIBIK
TexHomorusuiap xkypHaisl. 2023. T.4. Ne 2. 27-40 66. (Opsic.). https://doi.org/10.54309/
1JICT.2023.14.2.003
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AnHoTtanus. B crarke paccMarpuBaroTCsi COBPEMEHHBIE MOAXOIBI K Mpoliieme
CMELIaHHOTO O0y4YeHHs, KOTOpble OCHOBAHbI HA Pa3IMYHBIX KPUTEPUSIX OpraHU3ALMH
yueOHOM cpellbl B 3aBUCUMOCTH OT OKUAAEMBIX Pe3yabsTaroB oOydeHus. OTMeuaroTcs
MpeuMylIecTBa CMEIIAaHHOTO OOYYEeHHUS PYCCKOMY S3BIKY KaK WHOCTPAHHOMY JUIS
CO3JJaHMSl WHAMBUAYAJILHOW TPAaeKTOPHH C YYETOM YDPOBHSI BIAICHUS SI3BIKOM,
MEHSIFOLLEHCS COIIMAIbHOM Cpeibl (yUallnuecs — AETH MUTPAaHTOB ), a TAK)KE MHKJIIO3UBHOM
cpeabl. JleMOHCTPHUPYIOTCSI BO3MOMKHOCTH TPUMEHEHHUS LU(PPOBOTO MPUIOKECHUS
Axenuyc Al u3y4eHHsl PYCCKOTO S3bIKa KaK WHOCTPaHHOTO, OCHOBAHHOTO Ha OTIBITE
MPUMEHEHUS] B CMEUIaHHOM (OopMaTe; BO3MOXKHBIC MYTH NMPUMEHEHHS MPUIOKCHHS
Axenuyc B yueOHOM mpolecce Ipu 00y4eHUH SI3bIKOBOW IPaMOTHOCTH B COYETAHHUH C
TpaIUIIMOHHBIMU (opMaMu. B cTaThe akueHTHpyeTcs BHUMaHUE HA MPEUMYILECTBAX
JAHHOTO MTPUIIOKEHHS, TOCTPOSHHOM Ha IPUHIIUIIE KOMMYHHUKATUBHO- 1€ TEILHOCTHOTO
MOAX0/1a, KOTOPOE MOJApa3yMeBaeT CHTYaTHBHOE H3YYeHUE HHOCTPAHHOTO SA3bIKa U HOCUT
XapakTep BKIIOYCHUS B SI3BIKOBYIO CpPEIy MOBCEJHEBHOTO OOLICHUS; OTMEYAETCS POIIb
YUUTENsl B OpraHu3aluy y4eOHOro mpolecca Npy U3y4eHUH HOBOTO SI3bIKa B YCIIOBUSX
CMELIaHHOTO O0y4YeHHs. ABTOpPHI HpEAararoT COBPEMEHHbBIE TEXHOJIOTHH OOYyYeHHUS,
KOTOpBIE CIOCOOCTBYIOT NMpeoOpa3oBaHMI0 YYeOHOH cpeAbl B TBOPYECKUH Ipolecc
COLMaNU3alui JIeTel-MUIPAHTOB; JEMOHCTPHPYIOT MOAEIbh ypOKa C IpPUMEHEHHEM
TUPPOBOTO MPUIOKEHUS AKEITHYC.

KioueBble ciioBa: cMmemanHoe oOydeHue, HU(pOBOe MpHIOKEHHE AKEITHyC,
MeTouKa 00y4YEeHHUs pyCCKOMY KaK HHOCTPaHHOMY

Jast umtupoBanus: b.C. XKymarynosa, JI.A. Anuera. [{ludpoas oOpa3oBarenbHas
cpeia akeInyC KaK MHCTPYMEHT CMEUIaHHOTro o0yueHus//MeXayHapOomHBIH >KypHal
WHPOPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TexHonorui. 2023. T.4. Ne2. Ctp. 2740
(Ha pyc.). https://doi.org/10.54309/1JICT.2023.14.2.003

BBenenune
OnHOM W3 BaXHBIX METOJUYCCKHX IPOOJIEM SIBISETCS OpraHu3aius yd4eOHOTo
MpoIecca C MCIOJIb30BAaHUEM XOPOIIO 3apCKOMEHIOBABIINX CeOs WHHOBAIMOHHBIX
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TEXHOJIOTUH, KOTOpbIE MOXKHO HCIIONBb30BaTh W B KIIACCHO-YPOYHOH cHCTEME, W B
unpoBoit oOpazoBarensHON cpeme. CMmemaHHBINH (popMar oOydeHHs Mpearonaraet
BKJIIOYEHHE B TPAAULIMOHHYIO KJITACCHO-YPOUHYIO CUCTEMY AIEKTPOHHBIX peCypcoB. ITO
MTO3BOJISIET PACIIMPUTH BOBMOKHOCTH B3aMMOJICHCTBUS MOJIETIEH «ydUTENb — YICHUK,
«YYEHHK — YUCHUK», KYUUTENb — YYCHUK — MHPOPMAIIMOHHO-00pa30BaTebHas CPeIay,
«YYCHUK — HH(POPMAIMOHHO-00pa3oBarebHas cpeia» U ap. TeCTHpOBaHUE Pa3IMuHBIX
MoJeliel cMeanHoTo 00yJeHNsT MOJISIIEeH, BRIOOp TaTbHEUIIICH CTpaTeruy Ime1aroraMmu
3aBHUCHUT OT YYEOHBIX eI U O)KUAAEMBIX PE3YJIBTaTOB

B HayuHO-MeTOnMYecKol InTepaType onuchiBatoTcs o6onee 40 Mozenelt, Kaxaas u3
KOTOPBIX TTOMOXKET ONTHUMH3UPOBAaTh Y4eOHBINH MPOIECC, BOBJIEYh B HEr0 YYEHHKOB C
camoro nepsoro ypoka. K npumepy, ['abapaxmanosa I1.J1., borarosa E.H., Mycraduna
JL.P. (I'abgpaxmanoBa u ap., 2017: 329) paccMarpuBaroT BO3MOXHOCTH CMEIIAHHOTO
oOy4eHHs ISl Pa3BUTHS KOMMYHHUKATUBHOW KOMITCTEHITMH, KOTOpasi OCHOBBIBACTCS Ha
«xoMOuHaIw# GOpM U BUAOB YIEOHOW pedeBOil AeATEIHbHOCTH, YIUTENb CTAHOBUTCS
«TBIOTOPOM-HACTABHUKOM», IOIOMPAIOTCS W  aJalTHPYIOTCS y4deOHBIE TEKCTHI,
BO3pacTaeT pollb CaMOOOyUeHHs, CAMOMOTHBAIIUN 1 CAMOKOHTPOJISD

Kanunkuna E.I. omuchiBaeT mpeuMyIIeCcTBa OpraHM3allMy 3aHATHN MO0 MOJAEId
«ITepeBepHyTHII KIIaccy», YTO MO3BOJSET COKPATHTh BpeMs Ha O0BICHEHHE Marepuala
B KJIacce; OCYIIECTBISTh WHAWBUIYAIbHBIA TIOAXOM, ITOCKOJIBKY TeMa OCBaMBaeTCs
yUYeHHKaMd B KOM(OPTHOM TEMIIe, €CThb BO3MOKHOCTb MHOTOKPAaTHOTO K HeEH
BO3BpaIlleHUs; 0CBOOOXK/TaeT BpeMsi Ha ypOKe sl OTPabOTKH MPAKTHIECKUX HABBIKOB;
peanmusyet auddepeHrpoBaHHOE 00yUCHHE B 3aBUCUMOCTH OT 3arpoca 00y IaroIIuXcs
u ap (Kamuukuna, 2019).

MarepuaJjibl 1 METOIbI

Hexoropsieuccnenosarenu (H.}0. brnoxuna, . A. KoGenera)oTMeuaroTipenMy e cTea
CMEIIaHHOTO OOyYeHHUs IS pa3BUTHS Y OOydYaIOUINXCS HABBIKOB CaMOOPTaHU3AIINH,
KOHTPOJISI U KOPPEKIMH PEe3yJabTaTOB CBOEH MEATENBbHOCTH (HAIpUMeEp, MOCPEICTBOM
MOCIIeI0BaTebHO peain3yeMOoi COBOKYITHOCTH TPEOOBaHMH K OpraHN3aLH PA3IHYHBIX
BHJOB YYE€OHOW JesITeNbHOCTH, TPOBEPKE pE3YJIbTaTOB BBIMOJHEHHUS 3a/laHUi).
WunuBuayansHbie MpoOENbl B MPEIMETHON TMOJATOTOBKE OOYYaIOIIUXCS MOTYT OBITh
KOMITEHCHPOBAHBI 32 CUET IOTOJHUTENBHBIX 3aHATHH BO BHEYPOYHOE BPEMs, BHIIAUN
00y4aromuMcsl MHIUBUYaJlbHBIX 33JaHUI 10 TOBTOPEHHIO KOHKPETHOTO Y4eOHOTO
MaTepuala K ONpe/e]IeHHOMY YPOKY M OOpallleHHs K paHee W3yudeHHOMY B Ipolecce
OCBOEHHSI HOBOTO MarTepuana. Hammume OJWHAKOBBIX CYIIECTBEHHBIX MPOOEIOB B
MpeAMETHOH MOATOTOBKE y 3HAYMTENBHOTO 4YKcia OOydalomuxcsi Kiacca TpeOyer
OTIPEIICIICHHONH KOPPEKTUPOBKH OCHOBHOW 00pa3oBaTeIbHON IPOTPaMMBbl BILIOTH [0
¢dbopmupoBaHHs 00pa3oBaTeNbHON MPOrpaMMbl KOMIIEHCUpYomero ypoBHs (broxuna
u ap., 2020).

[IpeumymiecTBa CMEIIAHHOTO OOy4YeHHS — B TOCTPOSHHU WHIWBUIYaIbHOM
Tpaekropuun ooyueHus. U.I1. LpIOyapKo cUUTAaET, YTO «IJIABHBIMU BOIIPOCAMU KaXKIOTO
YUHTENS JODKHBI CTaTh cieayiomme: Kak yuauTcst yueHUK U Kak JIydiie ero o0ydJars?
KakoBbI cuibHBIE CTOPOHBI KOHKPETHOTO YUCHHMKA W KaKk UX MOXXHO pa3BuTh? B yem
YYEHUK HCITBITHIBACT TPYIHOCTH M KAK OHM MOT'YT OBITh ITpeoioiieHbl? ECTh v B 0Oy4eHUN
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Y YYCHUU MIKOJILHUKOB MOJIOKUTENIbHAS TUHAMUKA U B 4eM ee npuunHa? [Ipoucxomut
U miepexon oOydarommxcst Ha Ooiiee BBHICOKHI YPOBEHb B OCBOSHHH IPEAMETHOTO
coaepxanus?» (L[piOynbko, 2020: 13). JlaHHBIM TOAXOA BIIOJHE COOTBETCTBYET
AHTPOTIONEHTPUIECKON MapagurMe, B ILEHTPE KOTOPOH HAXOIUTCS YeJOBEK C €ro
3anpocamu U noTpebHocTsMU. C JTAaHHOW MO3MIMU JU3aiiH e-00y4eHHs CTPOUTCS IO
JIMYHOCTHO OPUEHTHPOBAHHOU TPACKTOPHH, YTO XaPAKTEPHO TPAIUIIUOHHOMY (hopMary.

MHOTOYHCIICHHbIE HCCIIEOBAaHUS TIO3BOJISIIOT BBIICTUTH KITIOYEBBIE TTO3WITUHN
CMELIaHHOTO O0yUYCHHS:

[lepconanmmzanus oOydyerus. OOydaronyiecss caMOCTOSTENIEHO OMNPEACIISIOT TEMII,
BpEMs, BUIbL paGOTLI B COOTBETCTBHU CO CBOMMH 3aIllpOCaMu;

OOy4eHne, OCHOBaHHOE Ha MacTEepCTBE. DTOT KPUTEPUH COOTBETCTBYET OIHOMY
13 TIOJIOKEHUH TEOpWH TIONHOTO YCBOCHHS 3HAHWM, pa3pabOTaHHON aMepHUKaHCKHM
nicuxosoroM b. bixymoM. OHO macurt, 4To A Mepexona K HOBOM TeMe AETH TOJIKHBI
MIPOEMOHCTPUPOBATH UACATFHOE BIaICHNE H3y9aeMbIM MaTepHaIoM;

Cpena BeICOKMX OkuaaHui. Takas cpena JOJKHA OBbITh MHIUBUAYaTU3UPOBAHHOM
[0 OTHOIICHHIO K KXKIOMY YYEHUKY. Y KaKIOro peO€HKa ecTh Iiellb, K KOTOPOi OH
CTPEMUTCS;

JluuHast OTBETCTBEHHOCTD. J[€TH JOIKHBI TOHUMATh, YTO OHU TPUHUMAIOT PEIICHUS
caMmH, a pe3yJIbTaThl — 3TO UX 30HAa OTBETCTBEHHOCTH.

B xauecTBeHHOM CMeIIaHHOM OOyUYEHHH MEPCOHATM3AINS CBA3aHA C MOCTAHOBKOM
Lenell W pa3BUTHEM JMYHOW OTBETCTBEHHOCTH. Korma ydwTenb MOMOraer y4eHHKY
MMOCTPOUTH IMYTHh K INOCTABJICHHLIM LECJIAM 4Y€PE3 JOCTYIIHBIC BO3MOXHOCTH, HIKOJIBHOC
00pazoBaHue MPHOOPETACT TUUHBINA CMBICT IS KaXKI0TO, YTO TI03BOJISIET CHOPMHUPOBATH
YCTOWUYNBYIO MOTHBaNMIO yuamwuxcs (ManryToBa & Kyouk, 2021).

[Ipumenenne oHnaiH-UIaTGOPMBl AKENUYyC, HaNpaBIeHHOE Ha OpPTraHU3ALHIO
oOy4yeHHs neTeil, He BIIQJCIOIINX S3BIKOM, HO 3HAHHE KOTOPOTO HEOOXOMUMO B CHITY
Pa3IMYHBIX YXU3HCHHBIX OOCTOSITENBCTB, CHOCOOCTBYET MPeoOpa3oBaHHI0 YYeOHOTO
mporecca B cMemmaHHblii gopmar [IporpamMma oOyueHHs MO3BOJSIET OXBATHUTH BCEX
JEeTEeH, B TOM YHCIIC C YIETOM pa3HooOpasus 0coOBIX 00pa30BaTEeIbHBIX MOTPEOHOCTEH
W WHAWBUAYaTbHBIX BO3MOKHOCTEH. OOydeHHe SA3bIKY B CMEIIaHHOM (hOpMaTe MOMKET
MIPAMEHATHCS B TOPOICKHX, CEIhCKUX, MAIOKOMIUIEKTHBIX InKonax. llpuioxkenune
pa3paboTaHO C Y4YETOM COBPEMEHHBIX HAay4YHBIX M METOAMYECKHX pPa3paboToK;
MaTepHallbl YCIEITHO MPUMEHSIOTCS B IIKOJIFHOW MPAKTUKE Pa3HBIX CTPaH.

Pe3yabTaThl u 00cy:KAeHUE

[IpuBneuenue mnarpopmMpl AKETHMYC TO3BOJSET YYalIUMCS CaMOCTOSTEIBHO
OTpenessITh 00beM M TEeMIT M3y4aeMOro Mmarepuaia. Pomb ydurtens 3akitodaercs B
BO3MOXXHOCTH peaji30BaTh CBOM TBOPYECKHUII MOTEHIIMAN IPU OATOTOBKE MOYPOYHOTO
I1aHa. YYUTEIh CAMOCTOSTENHHO OMpeenseT (opMbl U METOABI pabOTHI Ha yPOKE, YeM
IMrpe €ro MOo3HaHusd U Kpyros3op, T€M MHTECPCCHEEC 3aHATHUA, YTO IOBBIIIACT PE3YJIbTaT
00y4eHUSI.

[Inardpopma Axenmuyc mpomymMaHHas, sipKas, TNO3HABaTeNbHas W ymoOHas, HO
pa3o0parbCs B HEH W MPABUIBHO BBIMOJHATH 33aJaHMs MOMOTAaeT y4uTellb. BaxHoe
MECTO B Y4eOHOM IIpoliecce ¢ MPUMEHEHHEM MpeNIaraeMoro MpUIOKECHUS! 3aHUMAeT
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JKUBOE OOIIEHUE C OJHOKIACCHUKAMU, 37I0POBasi KOHKYPEHIIHSI, OIMBIT KOJJICKTUBHON
paboThI, YTO MOMOXKET U3Yy4uTh A3bIK. [IproOpeTacmble B Kiacce SI3bIKOBBIC HABBIKU
MO3BOJISIIOT TOBOPUTHh HAa HM3Y4aeMOM S3bIKe BHE INKOJbL. (Dopma MpOBEpKU 3HAHUUN
onpenensercs y4eOHOW MPOrpaMMOil M BKIIOYAET YCTHBIC OIMPOCHI, MHCHMEHHBIC,
TBOPYECKHUE U TECTOBBIC 3aJIaHUS.

[IpeumyriecTBo cMenranHoro ¢opmara OOydeHUs, W TMPHIOKEHHS AKenInyc, B
YaCTHOCTH, Ha COBPEMEHHOM JTale Pa3BUTHUS JHUJAKTHUKU 3aKIOYaeTCsS B TOM, 4TO B
00pa30BaTeNbHBIN MPOIIECC MOXKHO BOBJICKATH ICTEH C OrpaHMYCHHBIMHU BO3MOXXHO CTIMHU
(MHKITIO3UBHAS Cpefa).

[Iporpamma Akenuyc paboraeT 0e3 MHTEPHETa — JOCTATOYHO €€ YCTAHOBHUTH Ha
IUIaHIIeT. Ponb yumTens 3akiouaeTcs B ONPEACICHHHM YPOBHS CHOPMUPOBAHHOCTH
HAaBBIKOB IS TMOJTOTOBKM WHIWUBUAYAIbHBIX, TPYNIOBBIX 3amaHuii. Tak, «pabota
B KJIacC€ JO/DKHA OBITh MPOMOJKCHHEM pabOThl OOYYarOIIUXCSs B HMHTEPHETE W
Hao00pOT. 3a71a4a YUIUTENS — COSTUHUTH BOSIUHO ATH JBE COCTaBIIsoNMEe. Pe3ynprarTsl
paboThl OHJIAWH MPUBHECTH B KJIACC U HA WX OCHOBE NOCTPOUTH 3aHITHA. A 3aTeM,
MOOOINABIIUCH C JIETHMHU JIUIIOM K JIUILY, TIOHSB WX MPOOJIEMBbI, HATIPaBUTh UX paboTy B
onnaita» (bnoxuna & Kobenera, 2020: 30). /lanee yuurenb cTpouT 0o0pa3oBaTeIbHYO
TEXHOJIOTUIO €-00y4eHUs TOITAITHO:

1. TIpOoeKTHUPOBOYHBIN ATalm — 3TO ATal HPOCKTHUPOBAHHUS W KOHCTPYUPOBAHUS
00pa30BaTeNbHOM JAEITEILHOCTH B YCIOBUAX U(PPOBOI 00pa3oBaTenbHON CPEIbl.

2. Peanmu3aiiuoHHBIi STal MPEAIoiaraeT OCyIIeCTBICHIE MPOEKTa 00pa30BaTebHOM
JIEATSILHOCTH, TIOCTPOCHHOTO Ha TIEPBOM JTalle, C YYETOM BO3MOXHOCTSH U
0CcoOeHHOCTEH M(POBOIT 00pa30BaTEIBHOMN CPEIbI.

3. AmnamuThueckuii 3Tanm TpeOyeT aHanmu3a IMOCTyHarouied WHPopManuu o0
00pa30BaTeNbHBIX JOCTUKCHUSAX 00YYarOIIUXCS, €€ WHTepIpeTauu U GOpMUPOBaHUS
0a3 MaHHBIX JUIS TATBHEUIIIETO UCCIICAOBAHUS.

4. ccnenoBareabCKUi ATAIT HAITPABIIEH HA YCUJICHHUE IPUKJIIAIHOM 11e51eco00pa3Hoit
HaNpPaBJICHHOCTH HAYYHO-UCCIIENIOBATEIBCKON TUAAKTHUSCKON JACATEIBHOCTU B 3IIOXY
nugpoBoro odmecTra (Jlenpunikwuii u ap., 2020: 251).

BaxHoii cocrapnstonieli yueOHOro mpoliecca sBISETCS CUCTeMa O0paTHOW CBS3U
— KOHTPOJb YCIIEBAGMOCTH MOXXHO OpPraHHM30BaTh MOCPEACTBOM TECTUPOBAaHUS Ha
mwiarpopme Akenuyc (4acTory M 00bEM YUYHUTENb ONPEACTSCT B COOTBETCTBUH C
y4eOHBIM TIJIAHOM).

OcHOBHasi crpareruss OOYYCHUsS WHOCTPAaHHOMY S3BIKY OOYCIIOBIIEGHA €ro
HaNpPaBJICHHOCTHIO HA KOMMYHHUKaIUi0. OT 3TOr0 3aBUCUT W IJIAHHUPOBAHUE ypOKa, U
€r0 METOINYECKOE HATIOJIHCHUE. Y UNThIBasI KOHIICTIIIUIO 00yUEHUS — SA3bIK KaK CPEJICTBO
COLIMAJIbHON ajanTanuu JeTel, OKa3aBIIMXCS B 30HAX KOH(IMKTA, MPUMCHEHHUE
MIPIWIOKCHHUS AKEITNYC KaK HHCTPYMeHTa 3(h(heKTHUBHOM KOMMYHUKAIMH HA UTHOCTPAHHOM
SI3BIKE - TIEJarOTH CO31AI0T KOM(OPTHYIO Cperdy, HO3BOJSIONIYIO OTPY3UTHCSI B HOBOE
OKpYKEHHE, MPEKEC BCETo S3bIKOBOE. JlaHHBINM acmeKT BKJIHOUACT B ceOs MOHUMaHUE
yYalIMMHCS IPAKTUICCKOH MOJIB3BI OT YPOKOB (HAITpUMeEp, KaK MO3HAKOMUTHCS, HAYaTh
JIUAJIOT CO CBEPCTHUKAMU, OBITh MHUIIMATOPAMH Pa3roBOpa U T.J1.); CO37aHue aTMOChephl

This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0

International License

32


http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/

INTERNATIONAL JOURNAL OF INFORMATION AND COMMUNICATION TECHNOLOGIES 2023. Vol. 4. Is. 2.

3aMHTEPECOBAHHOCTH B U3YYCHUU HOBOTO S3bIKA; OIICHUBAHUE TOCTHKCHUN YUaIuXcs,
Iporpecca Bo BCEX BHJIAX PEUCBOM JICATEIBHOCTH, a HE CTPOTHI KOHTPOJIb.

B nmpunoxenun Akenuyc 3aTpOHYTHI COIUANTBHO U TICHXOJIOTMYECKU 3HAYNMBbIE
JUIS JIeTed, OKa3aBIIUXCS B HOBOW SI3BIKOBOM Cpejie, CUTYaIlu OOIICHHS: COIIMATBHO-
ObiToBast cepa (1IKoia, MONUKIWHUKA, Mara3uH, TPAHCIOPT U T.JI.) U COLUAIBHO-
KyJIbTypHas cdepa (Tearp, KuHO, criopT). [lpu 3ToM, Kak mokaszaia MmpakTHKa, KIACChl
MOJIUKYIBTYPHBIE, Pa3HOYPOBHEBbIC. Takoil  COIMOJMHTBUCTHUYECKHIA KOHTEKCT
MperoiaBaHusl O0yCIIOBIMBaET crenupuky e€ mMeTomuku — IuddepeHInpOBaHHBIN
moaxos (B OJHOM KJacce ydarcs JETH pa3HOTO BO3pacTa M Pa3HOTO YPOBHS
00y4YeHHOCTH); TOCTPOCHUE YPOKAa C pa3HbIMU YPOBHSMH CIIOKHOCTH 3alaHuil
(BBITIOJTHEHME B Mapax WM MUHH-TPYIIAX JOJDKHO OBITh HAIIEJICHO HA JIOCTIIKECHHUE
€/IMHOM 11eJIN ); UHTEPAKTUBHOE 00yUYeHUE (MTPOBBIC TEXHOJIOT K, TBOPYSCKHUE 3a/1aHU,
MEXIUCIUTUIMHAPHEIC CBS3H).

Crenuanuctel B OOJIACTH PYCCKOTO S3bIKa KaK HMHOCTPAHHOTO EIMHOMIYIIHO
BBICTISIIOT Ba)KHBIE MOMEHTHI OOYYCHHS, KOTOPBIMH JOJDKEH PYKOBOJICTBOBATHCS
YUUTEINb, pa0OTAIOIIHIA B TOJUKYJIETYPHOM KJIacce:

KoMMyHUKaTHBHAS HANIPABICHHOCTh YPOKa, KOTOPAasi BRIPAXKAETCS B TPAKTUICCKOM
HaNpaBJICHHOCTH, T.. B YMCHUU IIOJbh30BATHCS S3BIKOM KaK CPEICTBOM OOIICHUS.
3HaHUA 110 TPaMMATUKE SBIISIOTCS BCIIOMOTATENILHBIM M HEOOXOMUMBIM (PaKTOPOM JIJIst
pa3BuTUSA U POPMUPOBAHUS PEUCBBIX YMEHUH 1 HABBIKOB.

['ymaHMCTHYECKHIA TONXO/T K OOYYEHUIO, KOTJIa Y4Yallluecs MOMyJaroT BO3MOXKHOCTh
CBOOOHOTO BBIPaXXCHUS CBOUX MBICIICH W YYBCTB B IPOIECCE OOINCHUS; YUYACTHUKH
OOIIIEHUS 1yBCTBYIOT ce0s1 B 0€30IaCHOCTH OT KPUTHKH, YUUTENIb U YICHUKH SBIISIOTCS
PEUCBBIMHY MTAPTHEPAMHU.

Enuncreo neneit. Ilpu nnanupoBanun ypoxka PKU Bbimensercs ogHa ocHOBHast
MpaKTHYeCKas 1eiab. Bce ocranbHble Lenu TPaHC(HOPMUPYIOTCS B 3aJa4M, 32 CYET
pEIICHUs] KOTOPBIX 00ECIIeUnBaCTCS TOCTIKEHIE OCHOBHOM MPaKTHUECKOM TIEIIH.

HoBu3Ha xak KOMIIOHEHT METOAMYECKOTO COJICPKAHUS YPOKa HHOCTPAHHOTO S3bIKa
SIBIIICTCS. OJTHUM U3 TJIaBHBIX (DaKTOPOB, 00CCIICUMBAIOIINX UHTEPEC yUaIIUXCs. 31eCh
MMeeTCs B BUAY KaK HOBU3HA COJICPKAHUS YICOHBIX MATEPUAJIOB, TAK U HOBU3HA (POPMBI
ypoka (ypOK-3KCKYpCHs, YPOK - Ipecc-KoH(EpEeHIIUS U JIp.)

B Meronuke mnpenofaBaHus WHOCTPAHHOTO SI3BIKA CIIOXKHIIUCH ONpeAciIEHHbIC
(hOpMBI ¥ METONBI OpraHu3anuu ypoka. OnHako BHemHUE (PaKTOPhl — CTPEMHUTEIEHO
MEHSIONIMEC] peanud (MHUTPAllMOHHBIC TMPOIECChl, Tiodanmu3anus B 00macTu
o0pa3oBaHus), a TAK)KE KOHIIEHINS 00y4YCHHUS B CMEIIIAHHOM (hopMare, HeoOs3aTeIbHBII
xapaktep OOy4YeHMs, Pa3HOYPOBHEBBI KOHTHHICHT OOYYarOIIMXCS, CIOJABUTAIOT
TBOpYECKU PabOTAMINUX TENarorop (M UMEHHO OHH, MBI JyMaeM, UCIOJIB3YIOT Ha
ypOKaxX OHJIAWH-UHCTPYMEHTBI, OJTHUM M3 KOTOPBIX SIBISETCS AKEIUYyC) OTOHTH OT
«TpadapeTHOrO» XapaKTepa TaKOH CTPYKTYPHI.

B opraHuzanuu ypoka BBIJCISIOTCS WHBAPUAHTHBIC, T.€. CTAOMJIbHBIE MOMEHTHI
(Hawasno, IeHTpaNbHAs YacTh U 3aBEpIICHHE ypoka). [Ipyu 3TOM B METOAMKE PYyCCKOTO
SI3pIKa KaK HMHOCTPAHHOTO HWMEIOTCS OIPECIEHHBIC ACHEKTHI, OTIUYAIONIUECS OT
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TpaguuuoHHOW mmKonbel. CoueTaHue TPAaJULUOHHBIX W WHHOBALMOHHBIX (OpPM
B3aUMOICUCTBHS OOECIIEUMBACT BBICOKOE KaueCTBO OOPa30BATENBHBIX PE3YJBTATOB.
[lpuyem uwem paszHooOpa3Hee M Ooraue MO COAEpKaHHIO (OPMBI OpraHU3aALUH
oOpazoBarenpHOro mpouecca, TeM oH 3(ddexTuBHee. M1 Ha000POT, MOCTOSHHOE
MPUMEHEHUE OTHHMX U TeX ke (opM paboThl CHIKAET 3PPEKTUBHOCTh OOy4YEeHUS H
BOCTIMTaHHA.

®opMbl Opranu3zanuy yuebHOTO Mporecca B CMEaHHOM (opMaTe ¢ MpUBIeYeHUEM
MPUIOKEHUS AKENnyC.

CwMmermanHbIi hopmat o0yyeHus, 1 AKeITHYC KaK OHJIAaH-MHCTPYMEHT B YaCTHOCTH,
MPEAOCTABISET IIMPOKUE BO3MOXKHOCTH B HCIOJIB30BAaHUM WHTEPAKTUBHBIX (HOPM
oOyueHust (OT aHII. interaction — B3aMMOJEWCTBHE, BO3JCHCTBHE ApPYr Ha Ipyra),
KOTJla BCE YYACTHUKU OOMEHHMBAIOTCS WHPOpMAaIHel, COBMECTHO PEIaroT MpOOIeMBbl,
MOJETHUPYIOT CUTYalluH, OLICHUBAIOT JICHCTBUS APYTHX U CBOE COOCTBEHHOE MTOBECHUE,
MOTPYXKAlOTCsA B pealbHyI0 arMochepy IeJIOBOr0 COTPYJHHYECTBA IO Pa3peIICHHIO
npooneMbl. OZHUM M3 TIABHBIX NPEUMYILECTB TAaKOTO B3aMMOICHUCTBHS SBISETCS
SMOLMOHAIFHOE eAUHEHUE yyacTHUKOB (MyxuHa, 2013).

Hwxe mpencrasneH nepedeHb COBPEMEHHBIX HHHOBAIIMOHHBIX ()OPM OpraHu3aliu
y4eOHOTO MpolLecca, COCTaBIECHHBIH C Y4eTOM KOHLENIUWU OOy4YeHUS B CMEIIAHHOM
¢dopmaTe, KOMMYHHKAaTHBHO-JESTEIbHOCTHOTO TIOIXOAd, HPAKTHYECKOTO OIbITa
npUMeHeHus] npuiokeHus: Axenuyc. OHH MOTYT NPUMEHATHCS M BapbUpPOBATHCS B
3aBHCHUMOCTH OT YPOBHSI 0Oy4YeHHs, BO3pacTa Y4aIlUXCs, SBISISIC OPHEHTHPOM JUIS
YUUTEIs, HalleJIMBasi ero Ha MOUCKH MMyTel 3 (EeKTUBHOTO O0yUEHHS.

Bopxwon (or anmn. workshop — wMacTepckas, NpakTUKyM) — 3T0 ¢opma
OpraHu3anry y4eOHOH NesITeIbHOCTH, YYaCTHHKH KOTOPOH MOTYy4aloT HOBBIC 3HAHUS
W HaBBIKM B TMpolecce IUHAMHUYECKOH TIpYINOBOH pabOThl; WHTEPAKTUBHOCTH,
¢ eKxTuBHOE OOUICHWE — BAXHEWIIMH NpPUHLMI BOpKIIona. [maBHas wemp —
MoJTy4YeHUe HHANBUIYAILHOTO OIBITA; B BOPKILOINE HET Ciyllareneld U HabmoaareneH,
BCE YYaCTHUKH BBICKA3bIBAIOTCS U OOIIAIOTCS CBOOOTHO; MOApa3yMeBaeT MUHUMYM HJIH
JlaKe MOJTHOE OTCYTCTBUE TEOPHU M MAKCUMYM IPaKTHKH.

Tetivmugpuxayus — WCTONB30BaHUE B OOYYEHHUH WIPOBBIX 3JIEMEHTOB, TAKMX Kak
Urpa ¢ ypoBHAMH, COPEBHOBATENILHOCTh, BO3MOKHOCTh HAOUPATh OMBIT U ACTUTHCS UM,
MOJIy4aTh Harpajabl; SMOLUHOHAIBHAS BKIIOUEHHOCTH B MpOLecC 0OyYEHHUsS! TO3BOJISET
YCIIEIIHO pelaTh y4eOHbIe 3a/1a4i U TO3UTUBHO BIHMET HA KAYECTBO 00pa30BaTENbHBIX
PE3yIBTaTOoB.

Huanozosasn nexyusi (or rped. AlGAoyog — pasroBop, Oecema; oT nar.lectio —
YTeHHe) — 3TO padoTa IBYX YUHTENeH, BEOYIIMX YPOK IO ONHOW U TOH ke TeMe H
B3aMMOCHCTBYIOIMX HA MPOOJIEMHO-OPTaHU30BAHHOM MaTrepualie Kak Mexay coOoH,
TaKk ¥ ¢ aygutopueil. BosMoxHo, uTo ogMH W3 yuutesneld OyaeT NMpUCYTCTBOBATH Ha
YPOKE B PEKUME OHJIAMH.

Keanmopuym (ot nar. Quantum satis — CKOJIBKO MOTpeOyeTcsl; CTONBKO, CKOJIBKO
JOCTaTOYHO) — 3TO (popMa OpraHu3alK OOydeHHs, IpelycMaTpUBaoNIas pa3InaHOe
cofiep)KaHHe HMHHOBAIlMOHHOHM JesTeNbHOCTH (KBaHTOB) MO HMHTEpecaM, BKIIOYAeT
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peanu3alyio Kak WHAWBHAYAIbHBIX, TAK M TPYMMOBBIX (KOMAHIHBIX) MPOEKTOB.
B03MOXHO OpraHu30BaTh TBOPYECKYIO Y4YeOHYIO Cpemy, HUCIOJb3ysd MaTepualibl
Axenuyc: pa3eiuTh y4alluxcs Ha TPYIIbI 10 HHTepecaMm «DyToonucTo», «JIrodurenn
KUHO», « KHHUTOYEn» | T.1I.

Ksecm (0T aHII1. quest — MOKMCK) — pa3HOBUIHOCTH HTPOBOTO 00yUeHUS (TIPHILIEALIAs
U3 KOMITBIOTEPHBIX HIP), CIIOCOO MOCTPOCHUS CIOKETA: MyTEUISCTBHE MEPCOHAXKEH K
ONPE/ICICHHOW LIeNI 4Yepe3 MmpeojosieHne TpyaHocteil. Kect mpencrasnser coboit
MHTEPAKTUBHYIO HCTOPUIO C TJIABHBIM T€pOEM, KOTOPbI Ha CBOEM MYTH K IIeId
BCTPEYAET MHOXKECTBO IMEPCOHAXEH, OHM MOTYT MOMOraTh 100, HA00OPOT, MelIaTh
MPOXOXKJICHUIO; BAKHEHIIIMMH SJIEMEHTAaMH UTPhI B J)KaHPE KBECT SIBISIOTCS PEIICHHUS
y4eOHBIX 3a/ad, a KIIOYEBYIO POJIb MIPACT PEIICHUE TOJIOBOJIOMOK (KPOCCBOPBI,
KBU3bI, UTPBI B IPUIIOKEHUU AKEIIUYC).

Keiic-cmaou (case-study, oT aHII. case — ciryuaii, cutyanus, study — usyueHue,
00y4eHHEe) — METOJ HMHTEPAKTUBHOTO OOYUYeHHS, MPEIIONAararouiuii OCMBICICHHE
peabHON KHU3HEHHOW CUTYALlNH, OTPAXKAIOIICH HE TOJIBKO KaKyr-TH00 MPaKTHIECKYIO
npoOlieMy, HO W aKTyaJU3HPYIOICH ONpEeNeICHHBI KOMIUICKC 3HAHH, KOTODPBIN
HEOOXOIMMO YCBOUTBH IPU Pa3pelIeHHH JTaHHOH MpOoOIeMbl; Hedb — COBMECTHBIMU
YCWIMSIMA ~ YYaCTHUKOB TPYHIBI  MPOAHAIU3UPOBATh KOHKPETHYKO  CHUTYaIlHIO
M BBIPa0OTaTh TPAKTHYECKOE pEIICHUE, METo] KeWc-ctamu 3()(GEeKTUBeH Uis
(bOopMHUpOBaHUS KOMMYHHKATHBHBIX KOMICTCHIIUH.

Kosoprune (co-working) — omnpeseseHHoe MPoCTPaHCTBO (cpena), 000pya0BaHHOE
HEOOXOIUMBIM MHBEHTapeM, KOTOPOE HCIOJIb3YETCs sl COBMECTHOW PabOThI H/MIM
B3aUMOJICHCTBHS C LICJIBIO TIOJCITUTHCS TOTY4YSHHBIM 3HAHUSIMU, COBMECTHO OPab0TaTh
HaJl BBINIOJIHEHUEM 3aaHuii. Kak mpaBuio, KOBOPKUHI-LIEHTP MPEACTABIsIeT coOo
MOMEUICHHEe, pa3leliCHHOe Ha TPU 30HBI (MHTEPAKTHBHYIO, MPE3CHTALMOHHYIO U
BBICTABOYHYI0), TII€ YYEHHKH MOTYT IOATOTOBUTHCS, NPHHATH yYacTHE B KBECTE,
nopadoTaTh C OHJIAWH-PECYPCaMH.

Konnabopayus (ot anrn. Collaborative learning — BkIIIOueHHE, COTPYIHUYECTBO,
y4yacTHe) — CMELICHUE aKIEHTa OT KOMMYHHKAIMU C YYUTEJIeM U TONy4YeHHs 3HaHUN
OT HEro B ayJIUTOPUH K LIMPOKOMY HCIIOJIb30BAHUIO Pa3HOOOPA3HBIX HMCTOYHHUKOB
uHpopmamu (kHur, lHTEpHEeTa U T. A1.); CeTeBOE B3aUMOJCHCTBHE.

Kpayocopcune (anri. crowdsourcing; crowd — ToJma u sourcing — UCMOIb30BaHHE
pPECypcoB) — 3TO HOBBIH TOIXOA B METOAOJOTMH PEIICHUS KOMIUICKCHBIX 3a]ad
(mporecc pa3duBaeTCcss Ha COCTABIIAIONIUE — OOJiee MEJIKUE YacTH) ¢ MOOMIU3aueit
pPECYpCOB YUYCHUKOB M3 OOBIUHBIX KIAcCOB (HOCHTENCH S3bIKa) M HCIIOIb30BAaHUEM
MX HMHTEUICKTYaJIbHOTO MOTEHIHMANa M KOOPAHHAIMEH AEATEeIbHOCTH TOCPEICTBOM
MH(OPMAIIMOHHBIX TEXHOJIOTH, 3a CYET 4Yero BpeMs IOCTIIKCHUs pe3ylibrara
paarKaibHO CHUXKAIOTCSI.

Omxpoimplti MUKpogon — TIOPSIIOK U TpoLEAypa CBOOOJHOTO MOJIh30BAHUS
MHUKpPO(OHOM BCEMH SKENIAIONIMMH; Ha YpOKaX WHOCTPAHHOTO SI3bIKA HCIOJIB3YEeTCS
JUISL Pa3sBUTHUSL MOHOJIOTMYECKOTO CaMOCTOSITENBHOTO BBICKA3bIBAHUS; BBICTYIUICHHS
YYaCTHHUKOB JIOJDKHBI OBITh JIAKOHUYHBIMHE [0 ()OpPME, KOHCTPYKTHBHBIMU IO CBOCH CYTH;
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94acTO MCIOJIb3yeMble 000pOTHI: «S X04y CKa3aTh...», «Y MEHs BO3HHKIA MBICHb...» U
Ip.; OPMHUpPYET YMEHUE BRICTYIATE MEPe]] ayTUTOPHEH, BRICKA3bIBATh CBOC MHEHHE Ha
U3y4aeMOM SI3BIKE.

Cxemyune (or anrn. sketching — HaOpOCOK, 3apHCOBKa, 3CKH3) — CIOCO0
BU3yaJHM3allid MBICTICH ¥ YYBCTB C MOMOIIBIO PUCYHKA, YTO TO3BOJSET HECKOJBLKUMHU
HITPUXaMU TIepeaTh CaMyl0 CyTh H300pa)kaeMoro sIBJICHHs, OOpa3HO OTpasuTh
OCHOBHBIC UJICH U TIepeaaTh IMOUUH. [IprMeHeHre JaHHOTO crioco0a CaMOBBIPAKEHHUS
B MpoIlecCe B3aMMOICHCTBUSA CHUMAET HAMpsHKEHHE, Pa3BUBACT HAOIIOMATENLHOCTE,
TBOPYECKHUE CIIOCOOHOCTH, YMEHUE BUJICTh TNIABHOE B 0OBEKTE, TOHUMATh €r0 CYTb.

@opcaiim (ot anri. foresight — BugeHne OyAyliero) — 3T0 TEXHOJOTHs, KOTOpas
MO3BOJIIET YYACTHUKAM TPYIIIOBOTO B3aMMOJCHUCTBHS JOTOBOPUTHCS IO IMOBOLY
Kakoro-aubo BOMpOCa; y4acTHUKH (opcaiiTa OICHHBAIOT BEPOSTHOCTH H PHCKH
BO3HMKHOBCHHS T€X WM WHBIX yciaoBuil (Hampumep, «Uto Oymet, korma s Haydych
XOpOILIO TOBOPHUTH TO-PYCCKU?»); pe3yiabraroM (opcallT-cecCuu SIBISIETCS KapTa
Oymy1uiero, T. €. BH3yaJH3alis C TIOMOILIbI0 00pa3oB M CXeM, MO3BOJISIOIIAsT YBHICTh
pa3IMYHbIe CIIOCOOBI ¥ MYTH AOCTHKEHHUS JKEIIAeMOr0 pe3ybTaTa.

Dovrometinmenm (edutainment, ot annt. education — oOpa3oBaHue u entertainment
— pasBieueHue) — QopMar opraHu3anuud O0yueHHs, KOTOPBIA MpeaycMaTpUBaeT
coueTaHne OOydeHHs W pa3BiCUYCHHI; 00pa30BaHKE MOCPEICTBOM Pa3BICUCHHS. ITO
crocob Hay4duTh YeMy-TH0O0 ydalluxcs, ciab0 MOTHBHPOBAHHBIX HA TONyUYCHHE
3HAHWH; OJHOBPEMEHHOE OOyYCHHE W YIOBICTBOPCHHUE JIOOONBITCTBA, BEAYIIEE
K DIyOOKOMY YBICYCHHIO HM3ydaeMbIM MpenMeroM; ¢opma ydeOHOro mporecca B
YCIOBHBIX CUTYAIUSIX, HATPABICHHAS HA BOCCO3/IaHUE U YCBOECHHE COIMATBHOTO OTBITA
BO BCEX €ro MPOSIBICHHUSAX: 3HAHUAX, HABBIKAX, YMEHHUSIX, SMOIIMOHATHHO-OIIEHOTHOM
nesrenbHocTh (Jlexcndyeckre TeMbl Akenuyca: S u Mou yBieuenus; Mou aApy3bs, 4TO
THI BUAUIIB U Jp.). DPdHeKTHBHOCTh 0OecredeHa TeM, YTO CHUMAeT HekKelaTeIbHOe
JIaBJIEHHE Ha MICUXHKY, TOCKOJIBKY CEPhe3HbIC TEMbI 00CYKIAl0TCSI B HECEPhE3HOM TOHE.

Oco0eHHOCTh OMUCAHHBIX (POPM B TOM, YTO KaXK/asi U3 HUX OPraHu3yeT y4eOHYIO
JeSITENBHOCTD YYalllMXCsl, HAMPABICHHYIO HA YIOBJICTBOPEHHE HE TOJBKO 3HAHUU W
HABBIKOB U3y4aeMOT0 sI3bIKa, HO U Ha COIMAIM3AIINIO C TIOMOIIBIO H3y4aeMOro s3bIKa, a
TaKXKe Ha Pa3BUTHE OMPEACTICHHBIX TUUYHOCTHBIX KadecTB (Psamucosa, 2017).

PaccmoTpum Moenb TOCTPOSHHS yPOKa B CMEIIIAHHOM (hOpMaTe C HCIOJIb30BaHHEM
npuiokeHus Axenuyc. Mcnonb3ys pasHOOOpasHbIE TEXHHUKH, YYHTENb MOXKET
TBOPUYECKHU MPEOOPaA3OBHIBATL YUCOHYIO CPEIy, MOIEINPOBATH YPOKH, MITABHO BKITFOUAs
B CTPYKTYpPY OHJAWH-HHCTPYMEHT — MPUIOKEHHE AKEInyC, KOTOpoe, KaK Mmokaszasia
MPaKTHKa, BHOCHUT OJIEMEHTHI HOBH3HBI, TeHMH(DUKAIMKM, COPEBHOBATECIBHOCTH W
HATISAAHOCTH.

Mozenb OCTpOeHHs YpOKa B CMELIAHHOM (opMmaTe — ONpenesieHHbIH Habop U
THIIMYHASL TTOCIIEIOBATEILHOCTh O0YUArONUX ASHCTBUN YUUTEIS U yUeOHBIX MeiicTBUI
yUaIuXCs Ha ypOKe B MPOIECCE OBJIAJCHUS WHOS3BIUHBIMU HABBIKAMU U YMCHUSMHU.
B Hawane ypoka peKOMEHIyeTcs COOOINaTh AETSIM IeNb YpOKa W 3a1a4u, MPH TOM
aKI[CHTUPOBATh BHUMAHHWE Ha «HYKHOCTH» H3ydaeMoro marepuana. Hampumep,
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«CeromHst Mbl HAy4MMCsI COBEpIIATh MOKYNKH B MPOTYKTOBOM MarazuHe», «Ceromss
MBI Y3HaeM, UM yBIICKAIOTCS JCTH B HAILIEM KIIACCe.

OcHOBHasi 4acTh ypoKa IMOCTPOCHA Ha PEUEBOM JAESITENbHOCTH, B OpPraHU3aluU
KOTOPOH YUHUTENI0 MOMOXKET mpuioxeHue Akenuyc. Ha 3akiouuTenbHOM dTamne Juist
co3llaHus ONaronpusTHOM aTMOC(hEphl, 3aKPEIICHHS JOOPOKEIATSILHOTO BOCTIPUSTHS
MPOMIEHHOTO YPOKa HCHONB3YIOTCS 3aHUMAaTeIbHBbIC yrpakHeHus. s stux ueneit
NpUWIOKEHHE AKEINyC UMEET B CBOEM apceHayie Takue paszzaensl, kak Ksusz, Urpsl,
IlecHu.

AHanmu3 METOAMYECKON JUTepaTypbl U TENarorH4ecKod MNPaKTHKU IOKa3bIBAET,
YTO B apCeHAJIe yYUTeNleH MMeeTCs OOJBIIOE KOJUYEeCTBO Pa3HOOOPA3HBIX MOJXOIOB.
CMmeranHbI (hopMaT MOMOTAeT YYUTEIO «BBIATHY» 332 paMKH KJacca, CACNaTh YPOK
spue, TaK Kak cIocoOCTBYeT >(QQeKTUBHOW peanu3zauuu oOmed uean oOydeHus
WHOCTPAaHHOMY SI3bIKy — O0yUYeHHE MHOS3BIYHON KYJIBTYPE, B YACTHOCTH aJICKBATHOMY
peUeBOMY TIOBEJCHHIO B (POPMAIBHBIX M HEe(POPMAaIbHBIX CUTyalUsX, U OOydYCHHE
BepOanbHONW KOMMYHHKAIIMY, MOHMMAaeMOW Kak OOMeH HH(OpMaiuei, MBICIISIMHU,
YyBCTBaMH.

WHTepakTHBHOMY XapakTepy 3aHSTHs CIOCOOCTBYET U pa3MEIleHHE YYCHHUKOB B
KJIacce ISl OMPEACNICHHOTO BUIOB AEATEIbHOCTU (TOJIYKPYIL, KpPYT, PAIbl HAIpOTHUB
JIpyT Ipyra u T.J.), GOpPMBI B3aMMOICHCTBHS ydaluuxcs (TpymnmoBasi, KOMaHIHas,
WHAWBUyaJbHAS WK (POHTANbHAS). DTOT MOMEHT MOCIOCOOCTBYET MPHUBICUCHUIO
BHUMAaHUS IIKOJLHUKOB K WHOS3BIYHOMY OOIICHHIO, MPOOYXKIECHUIO UX HHTEpeca K
TeM€ YPOKa U JAeSTEIbHOCTA B OCHOBHOM YacTH ypoKa.

OOIEnPUHATHIM CUUTACTCS, YTO KKIBIH YPOK JODKEH 00€CIIEUHBATh TOCTIKEHUE
MPaKTHYECKOW, 00pa30BaTebHOM, BOCHUTATEIILHOM W pa3BUBAIOIICH Ieield uepe3
pelieHre KOHKPETHBIX 3aad. Harpumep, ycBoeHHEe peueBOro 3TUKETa Ha UHOCTPAHHOM
SI3bIKE. 3HAKOMCTBO, NIPUBETCTBUE, BBHIPAXKCHHE OIAroJapHOCTH U T.J. — OKa3bIBaeT
BOCITUTATEIBHOE BO3JICHCTBHUE HA PEOSIT, YUUT UX BEKIMBOCTU U TAKTUIHOCTH. UTeHME
TEKCTOB CIIOCOOCTBYET PEIICHUIO HE TOJBKO MPAKTHYECKOW 3a/iaud, HO U OKa3bIBaeT
ONaroTBOPHOE BIIMSHUE HA YMCHHSI MHTEIUIEKTYAIbHOTO Tpyna. UTEHHE HMHOSI3BIYHBIX
TEKCTOB B MNpwiokeHWH Axkenuyc (Ha ypoBHe B) olOecrneuwmBaer pacmmpeHue
KpYyro3opa ydJamuxcsi B 00JIACTH UCKYCCTBa, Teorpaduu, JTUTEpaTyphl, U TEM CaMbIM
JIOCTIXEeHHEe oOpa3oBarenibHOM 1enu. OOpa3oBarenbHas LENb  MPEAIONaraet
WCIIONb30BAHUE S3bIKA ISl TIOBBINICHUS OOIIEH KyJIbTyphl, PacIIUPEeHUs KPYyrosopa,
3HaHUI JIMHTBOCTPAHOBEIUYECKOTO Xapakrepa. J(aHHas 1elb JOCTUraeTcs B MPOIECcce
aHaJIu3a HCHOJb3yEeMBIX Ha 3aHATUSIX TEM U MaTepUajoB MPUWIOKEHUS AKEIUyC.
BocrnurarensHast 11e51p 00yCIOBICHA MaTEpUaIoM, KOTOPBIN MPEICTaBIEH B KOHTEKCTE
Axkennyca (MHKJIIO3US, UJIEU MEKKOH(ECCHOHATHHOTO U MEXITHUYCCKOTO COTJIACHS)
U pealin3yeTcs Yepe3 OTHOIICHHE 00yJaroierocs K A3bIKy U KyJIbType €ro HOCUTEIICH,
(hopMUpOBaHUE YBaXUTEIHLHOTO U JOOPOKEIATEIIEHOTO OTHOLICHHS K JIPYTUM JTHOIISM,
MIOHUMAHUSl Ba)KHOCTU H3YYECHMsS] MHOCTPAHHOTO $3bIKAa, UYBCTBA CIIPABEAJIUBOCTH,
TOJIEPAHTHOCTH.

S3bIKOBOI MaTepUa MOAOUPASTCS YUUTEIIEM U JIOTIOIHSASTCS MaTepraiaMu OHJIaiH-
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MPUIOKEHHU AKETNYC B 3aBUCHMOCTH OT KOMMYHUKATUBHBIX MOTPEOHOCTEH yUaInuxcsl.
VYnpasieHue KjJaccoM B CMEHIaHHOM (opmare BKIIOYAET ayJHOBU3yalbHBIE CPEACTBa
(«I'pammaTnkay, «YOpakHEHHs)» Ha AKeIuyce), pa3AaToOuHBId MaTepHuall, KapTOUKH,
HaIISAHbIE MOCOOWs, Pa3iIMYHOTO POAa HAMOMUHAHMSA, a TakKe BHIBI PadOT Ui
penakcanuu, 3akpemienns armocdepsl ycnexa (pasaensl «llecus», «Urpay, «KBuz»).

[Ipennonaraemas Mozenb ypoka.

Hauano ypoka — nuuHOCTHOE 001IeHre (BOIPOCH KAXKIOMY YUEHHUKY ).

AynupoBaHue — TepecKka3 IpernojaBareieM 3apaHee MOATOTOBIEHHOIO TekcTa. B
MPaKTUKE TMPErnoJaBaHusi HHOCTPAHHOTO S3bIKa, B OCOOEHHOCTH B HEOOS3aTENILHOM,
¢axyneraTuBHOM (popmare, He TpeOyeTcsl HOCTOSHHOM MPOBEPKH JOMAITHHUX 3aaHUM,
9TO MOMOTaeT M30ekaTh HampspkeHds B oOydeHnu. OpHako oOCyKIEHHE B CaMOM
Hauaje ypoKa HAaCTpPOUT ydalllMXcs Ha OCBOEHHE HOBOro Marepuana. Peanuzaumeit
3TOM IleNu CTaHeT pas3znen «Yaragail» Ha Axenuyce (IIOBTOpEHHME M3BECTHBIX CIIOB,
y3HaBaHHE, IPOrHO3UPOBAHUE).

OcHOBHas 4acThb ypoka: a) BBemeHue HOBOro Marepuana HadyMHAETCA C TEKCTa
(nmasnor, MoJMIoT, MOHOJOT), T.€. MaTepua AaeTCs B KOHTEKCTE, U YYUTENb CTPEMHUTCS
K TOMY, 4TOOBI ywyamiuecs NOHsuIM TekcT. Ilocne Tekcra 3amaroTcst BOMPOCH Ha
nonuManue. Hampumep, Cxonbko uenoBek pasroBapusaer? Kro roeoput? um T.A.)
[locne atoro yuntens oOpaiiaeT BHUMaHUE Ha HOBbIE (DOpPMBI — JIEKCHYECKHE WIIH
rpammaTtryeckue equHubl. OObICHEHHE CTPOUTCS OT 3HayeHus K Gopme. Hanpumep,
BBOJISl BHHUTEIBHBIN Ma/ieX y4yuTelnb o0pallaeT BHUMaHue Ha TO, KaK TOBOPST, KOra
yKa3bpIBalOT HampaBieHue aBuxkeHus: — Kyma onum uayr? — OHM HAYT B ILIKOIY
(o0bsicuenune ynorpebnenus mpeanoroB B-HA). XKenarenbHo, 4ToOBl yUeHHKH caMu
CeNadd BBIBOA, T.€. pa3BUBATh JIMHTBUCTHYECKYIO MOTalKy. B) YNpakHEHHS IS
TPEeHUPOBKH. [J1aBHas menb — BBEACHHUE peallbHBbIX CUTyaluH, pemeHue mpoliem,
T.€. BBIXOA B KOMMyHHKamuio. Hampumep, mnocie BBeAE€HHUS HOBOTO JAMajora
ydaliuecsl MPOCIyIIMBAlOT €r0 B MarHUTO()OHHOW 3amKCH, MOBTOPSIOT XOpOM H
WHAWBUAYaIbHO, JOOMBAsCh JIETKOCTH Mpou3HomeHus (pasnensl «llecHs», «Urpay).
3arem oTpalaThIBalOTCsl TUIIOBBIEC TpeaiokeHus. Pabora mo mapam. B konue pabotsr
yyaluMcsl IPeAJIaraloTcsi CUTyalnuy, TpeOyIoIue TBOPUECKOrO PEeIICHHs: TOCTPOUTD
MapIpyT, y3HaTh O TOM, YTO €0 HHTEPECYET U T.A.

OOyyenue ureHuo 1 nuckMy. IlocTaHOBKA LENTN YTEHHS: IPOUYUTAEM TEKCT, YTOOBI
y3HaTh O/TIpO; HAIUTE B TEKCTE...; U T.1. [[ucbMeHHast pedb CBs3aHa C TEMU CUTYalHsIMH,
KOTOpBIE Pa3bITPHIBAIOTCS HA YPOKE.

[loaBenenne UTOroB ypoka. YUuTedb COPAIINBAET, 4TO OBIIO HAa ypOKe; pediekcus;
OLIEHKA JOCTH)KEHUH YYEHHUKOB C ITOMOILBIO IECKPUIITOPOB.

Takum 00pa3om, CTpyKTypa Jr000ro ypoka 1Mo WHOCTPAaHHOMY SI3BIKY BKITIOUAET:
Hauajo, LEHTPAJbHYIO YacTh M 3aBeplueHue. [IpogomKuTenbHOCTh COCTABISIOLINX
ypoKa MO>KET BapbUpPOBAaThCA.

3akiIo4eHue

Hudposoe mpuioxkeHne AKeINyc OCHOBaH Ha «0OpaTHOM MPOEKTHPOBAHHUWY, MIPH
KOTOPOM OPEAICIIAIOTCS KOHEUHbIE 00pa3oBaTeIbHbIE PE3YIbTaThl, CIIOCOObI OLIEHUBAHHS
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3HaHHI>i, a 3aTeM pa3pa6aTLIBaeTc;1 010K 3aI[aHPII>i, KOTOpI:IfI HaIlpaBJICH HAa MOJYYCHHUC
KOHKPETHOI'O pe3yjibTara. B PYyCii€ JaHHOTO MOAX0Aa aKTUBHO pa3pa6aTLIBaeTcsl MOICIIb
«ITonumanue 4gepe3 MPOCKTUPOBAHUCH, B PAMKaX KOTOPOro «Yy4YHUTCJIb BBICTYIIACT B
PO HaCTaBHUKA MO IOHUMAHHIO, 4 HC I/IH(i)OpMaTOpa WJIN TPEHEPA 110 PCIICHUIO 3a1a4.
OcHoBHas Oocjib MOACIN — C(l)OpMPIpOBaTI: NMOHMMAHUEC YyYalluXxcCsa, a 3TO O3HA4YacT,
4qTo y‘laH.[HfICﬂ CMOXET CaMOCTOSATCIIbHO MMPUMCHATL CBOU 3HAHUS U HABBIKU B APYTUX
C(bean 1 pas3IMYHBIX MPAKTUKO-OPUCHTHPOBAHHBIX CUTYyallUAX, a TAKKE 6YI[CT YMETH
ACJIaTb BbIBO/bl, UHTCPIPETUPOBATL CMBICJIbI, YCTAHABINBATH CBA3U, BUACTH INIABHOC
U MHOIO€ Opyroc. I[pyI‘I/IMI/I CJI0OBaMH, aKIICHT B I[aHHOﬁ MOACIN OCIACTCA HE TOJIBKO
Ha MOOJYy4YCHUHU 3HaHHfI, a HMMCHHO Ha q)OpMI/IpOBaHI/II/I IIOHUMaHHus, OCO3HAHHOI'O
O6y‘lCHI/I$I». HpI/I JaHHOM MOAXO0AC MPCOAOJCBAOTCA HEAOCTATKHU TPAAULIMOHHOIO
(I)OpMaTa O6y‘lCHI/ISI, npearnojararomero Ha CHCTEMC pra)KHeHI/II‘/'I BI:IpaGOTaTL
OHpCHCHGHHBIﬁ HaBBIK.
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Abstract. The use of digital content and Internet resources in education has
recently become relevant. Literature analysis has shown that the use of digital content
in education allows you to personalize the learning space for deepening knowledge,
instilling critical thinking skills. The digital transformation of education is conditioned
by modern reality and the transition of the education system to online learning. During
the period of online learning, there is an increasing need to create digital educational
resources — DER that contain video, audio, and text material. The purpose of this study
is to identify the most effective ways of designing, developing and compiling tasks on
types of speech activity for the Russian language and literature Center in secondary
schools. The article summarizes the points of view of researchers on this problem, in
particular, a brief review of the scientific literature is conducted, tasks are described by
types of speech activity for the DER: writing, speaking, listening, reading. Interesting
forms of designing interactive tasks in the Russian language and literature are offered.
The value of the research is that the results obtained can be applied in the practice of
teaching Russian language and literature in secondary schools.
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AnHoTamus. binim Oepyae mudpiablk KOHTEHTTI, HHTEPHET pecypcTap/bl KOJIaHy
COHFBI yaKbITTa ©3eKTi OONBIN OThIp. Onebuerrepal Tangay OiniM Oepyae CaHIbIK
Ma3MYHJIbI KOJIJIaHy OLTIMII TEpPEeHICTY, ChIHM OIIay JaFiblIapbhlH KaJbIITACTHIPY
YIIiH OKY KEHICTITiH »eKeleHAipyre MyMKiHIik OepeTiHiH kepcerTi. bimim Oepymi
TUQPIBIK TpaHChOopMaIHsiay Ka3ipri 3aMaHFbl IIBIHABIKKA )KaHe 0iTiM Oepy KyHeciHiH
OHJIAliH OKBITYFa KellyiHe HerizmenreH. OHIIAlH OKBITY Ke3eHiHIe OeiiHe — JKoHe
ayauo, MaTiHAIK Marepuanaapbl 0ap LIOP-mudpbik Oi1iM Oepy pecypcTapbiH Kypy
KKETTUIIr aprajsl. Bysl 3epTTeymiH Makcarhbl KaJmbl OUTiM OepeTiH MeKTenTepaeri
opbIc TUTi MeH oaebueri OoiibiHIma [IBP yimiH ceiiney opekeTiHiH Typliiepi OOHbIHIIA
TarchlpManapbl xo0anay, 93ipiey KoHe KYpacThIPYIbIH €H THIM/II dAICTEpiH aHBIKTAY
Ooubin TaObUTABI. Makanaia ocel Macerne OOMBIHINA 3epTTeyIIIepaiH Ko3KapacTapsl
KaJbUTaHAIbI, aTan aiTKaHIa, FBUIBIMU ofe0HeTTepre KhICKalla IOy jKacamaipbl,
opTanblK OuLTiM Oepy OpTalbIFbIHA apHAJFaH Ceiyiey OpeKeTiHiH Typiiepi OOWbIHIIA
TanchlpMajap CHIATTAabl: JKa3y, ceisey, ThiHAay, oKy. OpbIC Tl MeH oaeOueTi
OOMBIHIIA WHTEPAKTUBTI TallChIpMaNapibl JK0OalaynblH KBI3BIKTH  (hopMaapsl
YCBIHBUIFaH. 3EPTTEYIiH KYHIBUIBIFbI-AJIBIHFAH HOTHOKEICPAl JKalmbl OUTiM OepeTiH
MEKTENTEPE OPBIC Tijli MEH 9/ICOMETIH OKBITY TOKIPUOCCIH IE KOIaHyFa O0IaIbl.

Tyitinai ce3nep: opbic Tili MeH o1ebueTi, caHIBIK OilliM Oepy pecypcTaphl, OHJIAH
ca0ak, a3y, Ceiiey, ThIHIAy, OKY, COMIIeY SpPEKETiHIH TYpJiepi

Joiiexces ymin: A.T. OnanbaeBa, A. bepmunosar. “AUYL-SCHOOL.KZ”
mudpIbIK OimiM Oepy pecypchl//XalbIKapallblK aKIMapaTThIK XKOHE KOMMYHUKAISUTBIK
TexHosorusap xypHaibl. 2023, T.4. Ne2. 41-52 66. (Opsic.). https://doi.org/10.54309/
1JICT.2023.14.2.004
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Annotanus. [I[puMeHeHne [UPpoBOro KOHTEHTa, UHTEPHET PECypCOB B 00pa30BaHUH
B TOCJIeqHEEe BpPEMs CTAHOBHUTCS aKTyaJbHBIM. AHalU3 JIMTEpaTypbl IMOKa3ad, 4To
HCTIOJIb30BaHUE LU(PPOBOr0 KOHTEHTA B 00pa30BaHUU MMO3BOJISET MEPCOHATH3UPOBATD
yueOHOE MPOCTPAHCTBO ISl yIIyOJICHUS! 3HAHUHN, IPUBUTHIO HABBIKOB KPUTHYECKOTO
MmeinieHus. Ludposas TpaHcopmanms oOpa3zoBaHUs OOYCIIOBIEHa COBPEMEHHOM
peaNbHOCTBIO M MIEPEXOAOM CHUCTEMBI 00pa3oBaHUsI B OHJIaliH oOyuyenue. B mepuon
OHJIallH 00yuyeHHs1 Bo3pacTtaeT HeoOxomumocTh co3panus L[OP — mudpobix
00pazoBaTeNbHBIX PECYPCOB, KOTOPBIE COAEPIKAT BUCO- U ayAHO-, TEKCTOBOH MaTeprall.
Llenpro MaHHOTO WCCIICAOBAHUS SBJISCTCA BhIsBICHUE HaubOonee 3(P(HEKTUBHBIX
CHOCO0OB MPOSKTUPOBAHUS, pa3pabOTKH U COCTABICHHUS 3aJaHU MO BHJAM PEYeBOi
nesitenbHocTH Uit LIOP 1o pycckoMy SI3bIKY M iuTeparype B 0011eo0pa3oBaTebHbIX
mkojiax. B crarbe 00001aI0TCA TOYKH 3peHUs UccileJoBaTesel Mo JaHHOH npobieme, B
YaCTHOCTH, TPOBOAUTCS KPaTKHii 0030p HayYHOH JIUTEpaTypbl, ONHUCHIBAIOTCS 3a1aHHS
110 BUiaM peueBoit nestenpHoctu 171 LIOP: muceMo, roBopeHue, ayiupoBaHKe, YTEHUE.
[Ipeanaratorcs wuHTepecHbIE (HOPMBI MPOEKTUPOBAHMSI MHTEPAKTUBHBIX 33JaHUI MO
pYCCKOMy SI3BIKy HM JuTeparype. LleHHOCTh NMpOBEAEHHOTO HCCIEAOBAHUS COCTOUT
B TOM, YTO IMOJYYCHHBIC PE3YNIbTaThl MOXXHO MPHUMEHITH B MPAKTUKE MpPENOAaBaHHS
PYCCKOTO SI3bIKa U IUTEPATYyphl B 00111€00pa30BaTeIbHBIX MIKOJIAX.

KiroueBble coBa: pycckuil sI3bIK W JUTEpaTypa, UUQPOBBIE 00pa3oBaTelbHBIE
pecypchl, OHNaliH YpOK, MHCBMO, TOBOPEHHE, ayIUpOBAaHUE, YTCHUE, BUABI peUeBOM
JeSITebHOCTH

s uutupoBanus: A.T. OnanGaesa, A. bepiunosa. L{ugpooit o6pazoBarensHbII
pecype “AUYL-SCHOOL.KZ” // MexxayHapoaHBId KypHal WHPOPMAIMOHHBIX H
KOMMYHHKAIIMOHHBIX TexHojoruit. 2023. T.4. Ne 2. Crp. 41-52 (Ha pyc.). https://doi.
org/10.54309/1J1CT.2023.14.2.004.

BBenenune
[Ipumenenue i pPOBOro KOHTEHTA, HHTEPHET PECYPCOB B 00pa30BaAHKH B TIOCIICIHEE
BpeMsI CTaHOBUTCS aKTyaJlbHBIM. B smoxy nmdpoBuzanuu oOpa3oBaHUs MPOUCXOTUT
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100aJbHBIA COBUT B CTOPOHY OHJaiH oOyueHus. LludpoBas TpaHchopmanms
o0pa3zoBaHus 00yCIOBIEHA COBPEMEHHOM PEajbHOCTBIO U IIEPEXOAOM BCEHl CHCTEMBI
00pa3oBaHus B OHJIAH (opMarT.

be3 ucnonezoBanus MUKT Mbl He MoXeM TIpeCTaBUTh OHJIAH 00pa30BaTeIbHBIN
nporecc. Mcnonp3oBanne MKT mo3BonseT ymydmuTh KauecTBO OHJIAMH OOydeHus,
TaK e CHOCOOCTBYeT Pa3BHTHIO IO3HABATEIILHOTO MHTEpeca ydammxci. B nannoe
BpeMs [IOP — 310 BakHEHIIIass COCTABIISAIONIAS YaCTh TUCTAHIIMOHHOTO O0Opa30BaHUS.
Jomnomnusis yueOHbili npouece, [IOP cTaHOBATCS BaKHEHIIMM COCTABIISIFOIIAM 3BEHOM
nesiTenbHocTH yuuTens. Vcnonezyemble B 00paszoBarensHOM mponecce LIOP aktuBHO
BBITTOJIHAIOT paboTy HE TOJIBKO HHCTPYMEHTAPHSI, HO U CITIOCOOCTBYIOT CO3/ITaHUIO HOBBIX
¢dopm 00yueHus.

Iesnpro aHHOTO WCCIIEAOBaHUS SIBISIETCS BbIIBIEHHE HambOosiee 3(PQEeKTUBHBIX
CIOCO0OB MPOEKTHPOBAHHMS, pa3pabOTKU M COCTaBICHUS 3aJaHUN MO BUAAaM peueBOn
nesirenbHocTd U1 LIOP o pycckomy sI3bIKy M auTepaTtype B 0011e00pa3oBaTebHbIX
LIKOJIaX.

OOBEeKTOM HCCIe0BaHNs JaHHON HayYHOM PaOOTHI SIBJISIETCS METOAMKA COCTABIICHHS
3aJlaHuil 1o BUAaM pedeBoi nesrenbHocTH 1t LIOP mo pycckomy S3bIKy U IUTEparype
B 0011€00pa30BaTeIbHBIX IITKOJIAX.

[IpenmeTom mcchemoBanus SBISETCS CTPYKTypa U CepBUCHBIE Bo3MokHOCTH L[OP
0 PYCCKOMY SI3BIKY U JIUTEpaType B 0011e00pa30BaTeIbHBIX MIKOJIaX.

B pabote wncnonb30Baguch pe3yabTaThl, OTYYEHHBIE B XOI€ pPealn3aliy MPOeKTa:
«Co3nanne mH(POBOrO KOHTEHTA JUISI METOAUYECKOM IONJEPKKH Ka3aXCTaHCKHX
CENICKUX yYUTEJIEH PyCCKOTO SI3bIKA U JINTEPaTyphl B OpraHU3aluy 00pa3oBaTeIbHOTO
mporiecca B IUCTaHIMOHHOM (opmatey». B pamkax mpoekrta ObuT co3maH mu(poBOi
oOpasoBarenbHbiii pecypce https://auyl-school.kz/ mo mpenmery «Pycckuit s3pik u
JUTEPATYPA».

MarepuaJbl 1 METObI

B paspaborke «The Virtual University: Models and Messages» (3kcmepTos
IOHECKO) ormedaercsi, 9T0 «...ITU(GPOBBIC TEXHOJOTHU OTKPBHIBAIOT ITHPOYANUIITHE
BO3MOJKHOCTH 11 HOBBIX (DOpM HaNa)XMBaHUsI CBSI3€H U COTPYTHHUYECTBA, MTOCKOIBKY
3HaHUs ¥ MH(QOPMaLUsl MOTYT OLU(POBHIBATECS M NEPEAABATHCSA IO 3JIEKTPOHHBIM
KaHasiaM cBsizu. OHM TpaHCPOPMHUPYIOT O0yueHHE W TPEToaBaHKe, MMOBCEAHEBHYIO
XKU3Hb yUeHBIX H cTyneHToB» (D’Antoni, 2006). [lo muenuro H. Kappa «...0ymymee
3HAaHUH W KyJIBTYpBI 3aKIIOYEHO B IU(POBBIX (paiiyax, pasieTaomuxcs M0 BCEMY
HallleMy BCEMHUPHOMY CPEJICTBY CBSI3H CO CKOpPOCThIO cBeTa» (Carr, 2010: 41).

Bomnpocsl 1o 1moBomy IPUMEHEHHS] MHTEPHET PECYpcoB B 00pa3oBaHUU
paccmarpuBanuchk B padorax H.C. Kpamapenko, H.I. Manomonok, C.M. ABneeBoit,
I1. Kemn, X. Koyrca, [x. Knapk u T.1. Tak, B cBoeit pabore H.C. Kpamapenko nuer,
YTO «UHTEPHET - 3TO COLMOKYIBTYPHOE MPOCTPAHCTBO KU3HHU U PAa3BUTHSA YETIOBEKA»
(Kpamapenko, 2016). H.I. ManomoHOK uH3y4yaeT B3aWMOCBS3b HCIIONb30BaHUS
[IPENOAABATESIMA MYJIBTUMEIUIHBIX TEXHOJIOTHH U y4acTHe CTyAeHTOB (MasomoHOK,
2016). Uccnemosanme C.M. ABneeBod TOCBAIICHO OICHKE WHPOPMAIIMOHHOM
KOMIETEHTHOCTH ydvamuxcs (ApaeeBoit & VYBapos, 2016). I1. Kemnu u X. Koytc B
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cBOMX paboTax OTMEYalOT, YTO OHJAH-00pa30BaHUE OTKPHIBAET HOBBIE BOZMOXKHOCTHU
JUTS 00oTaIeHus: 00pa30BaTENBHOTO OTBITA U YAYUIICHHUS aKaJeMIYECKHUX PE3yIETaTOB
kaxnoro crynenta (Kemmu & Koyre, n.d.).

Pe3ynbrarbl u 00cy:kaeHne

AHanu3 JUTEeparyphl IOKa3all, YTO HCIIONB30BaHHE IM(PPOBOTO KOHTEHTA B
00pa30BaHMH MO3BOJISIET IEPCOHATU3UPOBATH YU€OHOE MMPOCTPAHCTBO ISl YIITyOIeHus
3HaHWH, a TaKXKe MO3BOJSAeT OOyJaromMMcs TpU HM3YUEeHHH MaTepuajia MBICIUTh
KPUTHYECKH.

Kak ormedaer X.K. KubiHOBa, «co3manme ruOKoil OHIAMH-cpensl OOydeHUs,
B KOTOPOW BOBJICYCHBI ydaluecs W obOecrneunBaronieii 3¢ ¢exkTuBHOEC 00yYeHUE,
NpeAcTaBisieT coOOH CIOKHBIA mpouecc, TpeOyoUMA THIATENFHOTO aHalu3a,
BIYMYHBOTO IUIAHWPOBAHUS W TOCTOSHHOTO MOHHTOPWHTA, W TEpecMoTpa s
obecrieueHNs] JOCTIKEHHS CTyAGHTaMHM TOCTaBICHHBIX Iienei. Peanmsauus
MTOJTHOLIEHHOTO OOydYeHUs] HEBO3MO)KHA 0e3 00pa3oBaTelbHBIX PEeCypCOB, CEPBHCOB U
WHCTPYMEHTOB JJIsl OpraHU3aliuK IPOITyKTUBHON paboThI B IU(poBoii cpene» (KubiHoBa
u ap., 2021).

B omoxy mmdpoBmzamuu oOpa3oBaHUS IPOUCXONUT IJI00ATBHBIA CIBHT B
cTopoHy oHnaiH-o0yuenus. Ludposas tpancdopmanus oOpazoBanusi oOyclOBIeHA
COBPEMECHHON pPEaTbHOCTHIO W TIEPEXOIOM BCEH cHCTEMBbl 00pa3oBaHWsS Ha OHJIANH
oOyuenue. [Ipumenenne udppoBOro KOHTEHTa, HHTEPHET PECYPCOB B 00pa30BaHUM B
MOCJIeZIHEEe BPEeMsI CTAHOBHUTCS akTyaJbHBIM. [Ipomomkaercs paboTa mo pazpaboTke u
anpoOanuu I} pPOBBIX PECYPCOB BO BCEX 00Pa30BaTEIBHBIX YUPEKICHUIX PECITYOTHKH.
B cBsi3u ¢ 3THM 0cO0YyI0 3HAYMMOCTH IPHOOPETAIOT BONIPOCHI CO3JaHNs KaYeCTBEHHBIX
nuppoBEIX  00pa30BaTENbHBIX  PECYpCOB I OOYYEHHS, COOTBETCTBYIOIIHUX
MPEABSABIIEMBIM TPEOOBAHUSM.

HOP (umdpoBsie oOpa3oBaTenbHBIE PECYpPChl) — OTO y4YeOHBIE MaTepualbl,
MpeJICTaBICHHBIC B IU(ppoBoM hopmare. To ecTh 3T0 yueOHBIN MaTeprall, HEOOX0UMbIH
IUIsl OpraHu3aLuy Ipolrecca o0yueH s, KOTOphIi IpencTasisercs B Buue Gororpadui,
BHJIE0, 3BYKO3aIHCeH, TpaiaecKoro Marepraia, TeKCTOBOTO JOKYMEHTa B IH(PPOBOM
¢dopmare.

OcHOBHas 3a7a4a MEKTPOHHBIX PECYPCOB — STOT TOMOIIb ITEJarory U yYeHHKY.

[Tenaror moxxeT ucronb3oBarh LIOP B paGoTe, HanpuMep MpH MOATOTOBKE K YPOKY:

- cocmasenue 8 yugposom hopmame KOHMPOLbHBIE U CAMOCMOAMENbHbLE PAOOM bl
1O 8apUAHMAM, NO YPOBHAM,

- meopuecKue 3a0anus, epynnogule U UHOUBUOYATbHbIE,

Tak ke LIOP momoraer mpu auanusze pesyivmamos pabomwvl yyawjuxcs, npu
UCNONb30BAHUU HA YPOKe AYOUO-8U3YATLHO20 Mamepuana,

[lemaror Taxxe MOXkeT o4eHb AP peKTHBHO ucnonb3oBaTh LIOP Bo Bpems ypoka:

Omo u oemoHCcmpayus 20mo8oco0 Mamepuanla 4epes npoeKmop, KOMNblomepHoe
mecmuposanue Y4auwjuxcs npu noosedeHuu umoz2o8 Ypoxda, Oblcmpbili NOOCuem
Pe3YIbmMamos 8 OYeHUSAHUY SHaHUl U m.o.

LOP HeoTheMIIeMbIi TOMOIITHUK yUYaIIEeTOCs ITPH BHITIOTHEHNH JOMAIITHETO 3a/1aHuSI.
Jro:
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- Oonvwasn 6aza OONOTHUMENLHO20 U CNPABOYHO20 MAMEPUANA, KOMOPYIO YUEHUK
MOHCEM UCNONb308AMb NPU NOO2OMOBKE K YPOKY,

- Ovicmpulii  docmyn ons NOMYYEHUsT  OONONHUMENbHOU — UHGOpMayuu
SHYUKIONEOUYECKO20 XapaKmepa,

Kak mokazeiBaer npaktuka, ucrnonas3oBanue L{OP ywganumucs moBsimaeT HHTEpEC
K MpeaMeTy 3a cdeT HOBOM (OpMBI mpeacTaBieHus Marepuana. Tak xe padora ¢ LIOP
MPHOOIIAET YUAINXCs K COBPEMEHHBIM HH()OPMAITMOHHBIM TEXHOIIOTHSAM, (POPMHUPYET
notpebHOCTh B oBnaneHun UKT.

O06bryaO LIOP comeprkar HECKOIBKO KOMIUIEKTOB 3a/laHU, KOTOPBIE Pa3/ieIeHbl Mo
pyOpukam:

I'moccapuii, CnoBapb, 4acTO UCHOIB3YEMBIX TEPMUHOB, 3aKOHOB;

CripaBoYHBIE MaTEPHAIIBL: XYIOKeCTBEHHBIC TIPON3BEICHNS, Onorpadum mucaTenei,
YYEHBIX, CCBUIKHA HAa MX TPYJBI U T.J.

KoHTponpHO-M3MepUTENBbHBIE MATEPHAIIBI: TECTHI, BOTIPOCHI, 33/IaHUI.

Buneo-ranepes: GpuiIbMbl, aHUMAIIUH, 3ByKOBBIE OOBEKTHI.

JlaGopatopuss nudpoBas: MHTEPAKTUBHEIC 3a/IaHWs, WHTEPAKTHUBHBIC aHUMAIIWH,
MHTEPaKTUBHAS JIaOOpaTopusl.

WubopMmaIoHHbIN OJIOK: TEKCTHI MEPBOUCTOYHUKOB, HAYYHBIE CTAThU, YUYCOHUKH,
MIpe3eHTAINA K yPOKaM, TUIaHbI-KOHCIIEKTHI YPOKOB U T.1I.

Anamuz pedictyromux I[[OP 1o S3BIKOBEIM IpeIMeTaM IOKa3bIBaeT, YTO
OHM B OOJBIIEM CiIyd4ae, BBICTPAWBAIOT 3aJlaHUS IO TPUHIMUIY TPEHAKEPOB, TIE
MHTEPAaKTUBHBIE 33JaHMSA UIYT C MPOBEPKOl OTBETOB. YUEHHK MOXKET MOMEHTAIHHO
NPOUTH 3aJ]aHuE U MOMYUYUTh OTBET. Takue TPEeHaXepPhl C AaBTOMATUYECKON MPOBEPKO
OTBETOB O4YeHb 3(P(PEKTUBHBI MPH CAMOCTOATEIHFHOM U3yUeHUH MaTepuaa.

OcHoBHbIe TpeOoBaHMsI K IU(DPOBBIM 00pa30BaTEILHBIM peCypcam:

HudpoBeie oOpazoBareidbHBIE PECYpChI JOKHBI COOTBETCTBOBATh HOPMATHBHBIM
aktam MOH PK, conepxanuio yuyeOHWKa Ui 0OmIeoOpa3oBaTeibHBIX IIKOJN,
IporpaMmmam;

udposbie 06pazoBaTeIbHBIC peCYPCH TOJDKHEI pa3padaThIiBaThCs Ha IPOBEPEHHOM
MaTepuae;

HudpoBeie oOpa3oBaTenbHBIE pPECypChl JOMKHBI OBITh HMHTEPAKTUBHBIMH U
MYJIBTUMEIUHHBIMU;

HudpoBeie o0pa3oBarelbHbIE pecypchl  JOJDKHBI  YYUTHIBATH  BO3PACTHBIE
O0COOCHHOCTH YYaINXCs, aBaTh BO3MOXXHOCTh MHINBUAyaTH3aHA 00yYeHHS;

Hudpossie  oOpazoBaTenpHBIE  pecypchl  JOKHBI  JaBaThb  BO3MOXHOCTb
WCTIONI30BAHMA KaK CaMOCTOSTENIFHON, TaK ¥ TPYTIIOBO pabOoTHI;

Hudpossie oOpa3oBarenbHbIe peCcypChl JOIKHBI HIMETh YAOOHBINH HHTEpEIiC;

Ludporseie 0OpazoBarenbHBIE pECYpChl UMETh BCTPOSHHYIO KOHTEKCTHYFO TIOMOIIIb.

B mpormecce oOydenus, xorga HuU(GPOBOl KOHTEHT BBIMOJHSAET OOJNBIIYI0 YacCTh
paboThl, y YYHUTENs TOSABISICTCS BO3MOXHOCTh HAONIONATh NPOSIBICHUE TaKUX
Ka4ecTB y y4alluxcs, KaK: MHTEPEC U CaMOCTOATEIbHBIN MONCK. Uepe3 BHITIOIHEHNE
WHTEPAaKTUBHBIX YUYEOHBIX 3aJaHHi, Yepe3 CaMOKOPPEKIHIO yueOHO-1103HABATEIbHOM
JesITebHOCTH MOJKHO TIOCTENIEHHO 00y4aTh yYaluxcsi CAMOKOHTPOITIO.
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[Ipu MomenupoBaHUM STANOB OHJIAMH YpOKOB Y4eOHBIH MaTrepual BBHICTPaUBaCTCA
B COOTBETCTBHH C LEJIIMU OOyUeHHS 10 BCEM BUAAM PEUEBOM ESTETBHOCTH: MUCHMO,
YTEHUE, TOBOPEHUE, CIYLIAHUE.

3amanus s uudpoBoro obpaszoBarenbHOro pecypca https://auyl-school.kz/ mo
npeamety «Pycckuii s3bIK M TUTEpaTypa» ObLIM CO3JaHBbl B COOTBETCTBHU C TEMaMH
pa3lenoB Ha OCHOBE XYNOXKECTBEHHBIX IIPOU3BENCHHM cornacHo JloarocpoyHomy
IUTaHy 0 peanu3anuy TUoBoi yueOHO# mporpaMMbl o npeamMeTy «Pycckuit S13bIK 1
nuTeparypa» s 5—9 kinaccoB 001meo0pa3oBaTeIbHOM MIKOJIBL.

B TumoBoii yueOHOI nporpamme 1o npeameTy «Pycckuit a3bIK 1 TuTeparypay Ui
5-9 knmaccoB 0011e00pa30BaTEIBHOM IKOJIBI COACPIKAHIE N3yYaeMbIX XYyI0KECTBEHHBIX
IPOU3BEICHUI OIpeseNsieTcs TeMaMM pas3fenoB: «Knumam u npupooa», «Cemvay,
«L{ennocmu. opyacdba u n10606b», «Kem s xouy cmamvy, «Kusno u meopuecmeo» u
m.o.

Hanpuwmep, paznen «Knumar u npupozia» COCTOUT U3 CIETYIOINX XyA0)KECTBEHHBIX
npousBenenuii: A. HexpacoB «Jlenymka Maszait», M.IO. JlepmonrtoB «Ipo3za», C.
Ecenun «bypsi», @.Trotue «Becennss rpozay, Adaii «Jleto».

Ha ocHoBe omHOro mpou3BeAeHHs] YYaCTHUKAMH MPOEKTa OBUIM MOATOTOBJIECHBI
pa3Hble BUJBI 3aJaHUN 110 BUJAM PEYCBOU JEATENBHOCTH.

3aoanue 1. Crywaem u nosmopsiem. Bcmasnsiem nponyujentnule ciosa.
Crapslii ... pa3boinraics B capac:
«B HameM ... , HI3MCHHOM Kpae
Brsitepo Gomnblie ObI ... BEIOCH,
KabwI ... ee He nOBUIH,
KabrI cunnkamu ee He JaBHIIH;
BOT TOXE, — MX JKaJIKO 10 clie3!
CrmoBa mjis1 BctaBok: Maszail, 6onomucmom, oudu, cemsmu, 3atiyvl

3aoanue 2. Coomnecu cnosa u3z CMUXOmeoperus ¢ UX COBPEMEHHbIMU CUHOHUMAMU.

CroBa U3 TeKcTa CUHOHMMBEI
MyAeTsTh BricTpenuts
BBIIAJIUTH HpOMaXHYTLC}l
IMOJAMAHUTD CMESIThCA.
X0XOTaTh ITogo3Bath
IETUTHCS
0TOEXKaTh
Becenmutbcs
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3aoanue 3. Cocmasw crosocowemanus.
Pasboonmancs noobupanucey CKOMAHO08AN
OUYMUTUCD npuYanu
CKpecmusuiu KONowumcs
3ayenuics coecunucy He nonaoaiimecs
CroBa Juist BCTaBOK: 6 capae, u3 Mewka, K OeOHbIM 36ePbKaM, 3d CYHOK, 8 peke, Jlanku

3aoanue 4. Omsemvme na eonpocwi. Tema «/{eo Mazaii u 3aiiyvly.

Kak 3Banu gena oxornuka? OTeer Masaii, Marseii, lIBan

B kakoe Bpems rofa npoucxoauii coobitusi? OTBET BECHOI, JIETOM, OCEHBIO

Ha xoro oxoruics nex Ma3zaii? OTBet: Ha 3alilieB, Ha BOJIKOB, Ha JIUC

I'ne B mepBsiif pa3 yBuaen aen Mazaii 3aiitieB? OTBET: Ha OCTPOBKE, HA IOJE, HA
CTaHIIUH

I'me emé namén 3aitunmexk aeq Maszait? OTBet: Ha OpeBHe, Ha BOJAE, HA CTYJIE

3aoanue 5. Omeemvme na eonpocwi. Tema «/led Mazau u 3atiyory. JJA/HET
Jen Maszait toOpbIii 1 BETUKOMYIIHBIH YSTIOBEK

3aiiipl monany B OeAy M-3a HABOTHEHUS

Hen Maszaii ykpbIBaeT 3aifuuxy 3UIlyHOM, YTOOBI COTPEThH

Hen Ma3ail BbUIaBIMBAET U CKJIAIBIBAET B JIOAKY JIPOBa

Boza B peke nonHsAIach U3-3a TAOLIErO CHETa

JlaHHbIe 3a1aHHsI TOATOTORJICHEI B Mporpamme «Boimagaromnuii criicoxy (dropdown),
I7e YUEHWKY HY)XHO BCTaBHTH MpEAjaracMble CJIOBa M3 BBHITAJAIONIETO CITHCKA B
CTHENUATBHOE KTHE3I0%.

Crenyroniye 3aaHus MOATOTOBRIEHBI O MPOTPaMMe € ePETaCKUBAHHEM SIIEMEHTOB
(drag n drop).

3aaHusl MOATOTOBICHBI TaK, YTOOBI OOBEKTHI MOXXHO OBLIO OBl TIEPEHECTH B
COOTBETCTBYIOIIYIO IPABUIILHYIO SUEiKy. B KauecTBe 0OBEKTOB MOTYT OBITh HE TONBKO
CITOBA U3 TEKCTA, HO M YHCIA, KAPTUHKH, CXEMBI.

3aoanuel. Coomuecu cioéa u 3nadeHus OAHHbIX ClLO8.

PesBscsa YHCTOE U OJIeCTAIIEE
lam OBICTpBII
ITpoBopHBIi Iy TOJIOCOB

ITepawt OJBVKHBII

3aoanue 2. CouemaHue Kakux 38yKos nepedaem 38yuanue 2po3vl?
I'po3a rpemur,

I'pemurt rpo3a,

I'po3a rpemut noka rposua (r) (p)
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3adanue 3. Yxaoicu seprnvie (B) unu Hesepuvie (H) omeembi.
CruxotBopeHue «BeceHHsas rpo3a» OTHOCUTCS K XyI0XKECTBEHHOMY CTHIIIO.
SIBneHue npupoabl MPOUCXOIUT JETOM.

®.1. Trotues ucnonszyet B ctuxorBopennn OJIMLIETBOPEHUE.

Cnoso «I1EPJI» o3nagaer — JKEMUVTI.

CTUXOTBOpPEHUE SIBIISETCS PEUbI0 HECKOJIBKUX JIFONIEH.

3aoanue 4. Unmepaxmuenas popma 3a0anusi:
COITOCTABJIEHUE https://wordwall.net/ru/resource/11036930/

3aoanue 5. Beceoa no codepoicanuro cmuxomeopenusi. Bvibepume npasunvhbiii
sapuanm

- O uem 2080pumcsi  3MOM CIMUXOMBOPEHUU

A. B cTHXOTBOpEHHUU TOBOPHUTCS O TIPO(ECCHIX

B. B cTUXOTBOpEHHUM TOBOPUTCS O ETAX

C. B cTUXOTBOpEHHH TOBOPHUTCS O JOMax

- A umo obo3nauaem cnogo «npogheccusy

A. Ilpodeccust 0603HagaET CTOM, CTYI, KPECIO

B. Ilpodeccus obo3navaeT meino, pabora, 3aHATHE
C. Ilpodeccus 0603HAYAET IIBETHI, TOPIIOK, KOPEHB

- Hazosume npogeccuu, xomopwie vl 3naeme. (Bocnumamens, woghep, pabouuil,
npooasey, 8pay, CMmpoumeis).

A. Xne0, conb, MICO

B. llenpru, Tenre, pyoInb

C. Bocmurarens, modep, padounii

Kontponpasie 3ananus B LIOP miis camonpoBepku, TPOBEPKH MOTYT UCITOJIB30BATHCS
Ha Bcex dTamax ydeOHoro mporecca. KoHTposbHBIE pa0OTHl IS CaMONPOBEPKH B
LHOP wame Bcero mOATOTABIMBAIOTCSA B BUIE TECTOB. TeCTHI MPEACTABIAIOT COOOM
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noAoOpaHHYI0 MOCIEN0BaTEILHOCTh W3 5—15 BOMPOCOB MO NPOWICHHBIM TEMaM.
OOyyaronuiicss MOJKET OTBEUaTh Ha BOIIPOCHI IIOCIIEA0BATEIIEHO MU BCTABIISATH OTBETHI
B CIeIIMAJIbHBIE «THE3/1a». B criennaibHOM OKHE OTMeYaeTcst KOJIMUeCTBO MPOHAEHHBIX
3aJaHUH ¥ KOJTMYECTBO MIPABUIIBHBIX OTBETOB. DTH HHTEPAKTUBHBIE KOMITOHEHTHI B LIOP
MTO3BOJISIOT YYAIIUMCS H MIPETIOIaBaTeNsIM POBEPUTH 3HAHUSA 110 N3YYEHHOU TEME.

Hcnonp3oBaHne MHTEPAaKTHBHBIX TEXHOJOTHH, BHeApeHHE B chepy oOpa3oBaHHA
Ha BCEX €r0 YPOBHAX TEXHMYECKUX CPEICTB CTaJ0 HEOOXOIMMBIM HHCTPYMEHTOM,
MO3BOJIAIOLIMM TOBBICHTH PE3yJbTaThl oOydeHHs. B pycie naHHOro HampaBlieHHS
Ka3axCTaHCKMMHM IlefaroraMu HOpoBoauTcst Oosbliasg pabora. B wactHOcTH,
OTIPENEISIOTCS HANpaBlIEHUS W CHOCOOBI BKIIIOYEHHS KOMIIBIOTEPHBIX CpEICTB B
yueOHBI Tpolecc, anpoOUpYIOTCS HOBBIE METOAMKH, TaK KaK «Pa3IHMYHBIE (POPMBI
IIPUMEHEHUS] MH()OPMALMOHHBIX TEXHOJIOTUI B COBPEMEHHOH ILIKOJIE Ha CErOHIIHUM
JCHb HE OJKCIICpUMEHTANbHAs WHHOBAlMA, a OOBEKTHBHAs HEOOXOIUMOCTH,
mproOpeTaromniasi craryc obpa3oBareNbHON mapamurMely (CuBuHCKHE w ap., 2019:
306). Beicokue TpeOOBaHUs MPEIBbIBISAIOTCS KaK K COBPEMEHHBIM Ie[aroram, Tak U K
UX MoArotoBke. B HacTosee BpeMs uaet pa3paboTka HOBOM CTpaTeruu B 00pa3o0BaHUH
— smart education, Tak Kak «IOATOTOBKA CIENHAJINCTOB HOBOW (popmaruu TpeOyeT
YCUIMH YK€ HE OJHOTO, & HECKOJNBKMX 0Opa30BaTeNbHBIX YUPEKICHUH WU HAYYHO-
HCCIIEI0BATENLCKIX HHCTUTYTOB, 4 B OTJEIBHBIX CIIy4asix U IPOU3BOACTBY (YckeHOaeBa
u ap., 2020: 62). AuctanunoHHbIH GopMar B 00y4eHUH MOXHO TPaHC(HOPMUPOBATH B
«TIPOCTPAHCTBO TBOPUECTBA, UMEHHO Yepe3 HEro OOBSICHATh TEOPHIO, OKA3hIBATH HA
MIPaKTHKE, KaK MPUMEHSETCS, KaK pad0TaeT pyCCKUM SA3bIK B peausax Ku3Hm» (Anuena
& XKywmarynosa, 2021: 216). C yueToM HOBBIX TEHACHLMH, Ha3peBIIEH HEOOXOAUMOCTH
[IEPecMOTpa CyIIECTBYIOIINX 00pa30BaTEIbHBIX TPAEKTOPHUH, pa3pabaTsiBacTCs HOBBIM
nupoBoit oOpa3oBarenbHbI pecype https://auyl-school.kz/ mo npeamery «Pycckuii
SI3BIK U JIUTEPaTypa», NPU3BaHHBI OOBEIMHUTH MENArOTMYECKUI MOTEHIMA IIKOJ
W By30B Hamied crpasbl. JlaHHas Mo3WIMS 0OeCleuMBaeT KaK aKTyaJlbHOCTh, TaK H
HOBHM3HY NpeAcTaBleHHOTo Matepuana. OTaenbHbIE BONPOCH pa3padaTbIBacMOM
npoOeMaTuky 00CYyKIaTuCh Ha KOH(EPEHIUAX pa3HOTro ypoBHA — B Kazaxcrame
Ha [X MexnyHaponHoi HaydHO-TeopeTnueckoll koHpepeHuuu «I[Ipobnembl mOSTHKH
U CTHXOBEICHH», mocBsamieHHol 30-netnro HesaBucumoctn Pecnyonmukn Kazaxcran
n 90-meTuio BBIIAIOIIErocs Ka3axckoro mosra Mykaranmu MaxkartaeBa (20-21 mas
2021 r); va XII MexnynaponHoit koHpepenmnn «KazaxctaH B MeXTyHapOTHOM
o0Opa3oBaTenbHOM TPOCTpPaHCTBE», TNocBsmeHHoH 30-metmio  HesaBucumocTtn
Pecnyonuku Kazaxcran 7 anpens 2021 r; B8 Kupruzuu na MexxayHapogHOW Hay4YHOH
koH(pepeHMu «CBOOOIHAsT OUCKyCCHS O S3bIKE M MHAMUKA Pa3BUTHA S3bIKOBBIX
MPOLECCOB», MOCBANIEHHON 130-JeTHI0 reHnalbHOIO PYCCKOro THOpKoJjiora EBrenus
Jmutpuesnda [lommeanosa (bumkek, 2021); B Monaose Ha MexxnyHapOaHON HAyIHO-
npakTudeckoi koHpepeHnnn «Hayka, oOpa3zoBaHue, KyJIbTypay, OCBAIICHHOW 29-0i1
rozosiurHe KoMparckoro rocy1apCcTBEHHOTO YHUBEPCUTETA U JIP.

3akirouenue

Taxum o6pazom, BHeaperue [IOP B yaeOHBbIi mporiecc — 3T0 HEOOXOIUMBII
mar B pasBuTHe oOpaszoBaHus. lludposas TpaHchopmanus oOpa3oBaHUA
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06ycn03neHa COBpCMCHHOfI PCaJIBHOCTBIO U IEPEXOAOM CUCTEMBI O6p8.30BaHI/I$[

B OHJIai{H OOy4eHHE.

AHanmu3 ydeOHOro marepuana IO TEeME HCCIENOBAaHUS IOKA3bIBAaeT, 4YTO IPH
nonOope 3ananuit ans LIOP no npenmety «Pycckuii si3blk 1 iuTeparypa» HE0OX0AUMO
YUUTBIBATH BO3PACTHBIE M IICUXOJIOTHYECKUE 0COOeHHOCTH yuaruxcsi. Marepuan B LIOP
JOJDKEH CoAeprKaTh 3a/laHus, KOTOpbIe TPEOYIOT OT yYEHHKA HECTaHAAPTHBIE CIIOCOOBI
pemenns. 3agaHus NPEJOCTABISIOTCS B Pa3IMYHON GopMe: TaOIHIIbI, TEKCTHI, ayIuo-
BHJEOMaTepHall, CXeMBI U T.1.

UcnonezoBanne L[OP B y4yeOHOM mporecce AaeT MOJOKUTEIbHBIE PE3yIbTaThl:
BHEJIPEHUE LU(PPOBOTO KOHTEHTAa Ha YPOKE MO3BOJISIET NEPCOHAIM3UPOBATh yueOHOE
NPOCTPAHCTBO Ui YIIyOJE€HUS 3HAHWH, CHOCOOCTBYET NPUBUTHIO HaBBIKOB
KPUTHYECKOTO MBIIUICHHUS.
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Abstract. The article presents the overview of cutting-edge educational information
and communication technologies used by the lecturers of the Department of Cross-
Cultural Professional Communication of the Faculty of Engineering and Economics
of the Belarusian State University of Informatics and Radioelectronics for teaching
foreign languages to the undergraduate students of the first stage of higher education
receiving a bachelor’s degree in information technologies. The article also analyses
the effectiveness of the Telegram-based information channels used by the lecturers of
foreign languages as an alternative to sending materials to students via e-mail. The
author outlines an interactive web-based resource slido.com for visualising the results
of brainstorming sessions instead of using the traditional ways of presenting the results
of this teamwork format. The article describes a non-standard way of introducing new
vocabulary with the help of rebuses created on a web-based resource rebus.club which
does not require any prior registration. The author also presents an additional way of
assessment of the level of proficiency in oral examination topics and revision of their
content within the final classes after completing the study of a module or section in the
format of an interactive Jeopardy game created with the help of a template based on a
web-based resource jeopardylabs.com. To conduct current and final lexical and grammar
tests on the topics covered within the course of practical classes of a foreign language,
as well as to allow students to evaluate their success in the classroom, a web-based
resource onlinetestpad.com is offered to replace traditional methods of assessment of
the undergraduate students of the first stage of higher education receiving a bachelor’s
degree in information technologies.
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IT-MAMAH/IBIK CTYIEHTTEPI YIIIH «IIET TLJI» IOHI BOMBIHIIA
CABAKTAPIA BIUIIM BEPY AKITAPATTBIK-KOMMYHUKAIUAJIBIK
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Annoramusa. Makanaga Bemapych  MemJeKeTTIK  MH(pOpMaTHKa  JKOHE
panuodANEeKTPOHUKA YHHBEPCHUTETIHIH WH)KEHEPIiK-IKOHOMUKANBIK (DaKylIbTeTiHIH
MOJICHUETapaJbIK KociOM KoMMyHHKauusi kadeapacbl OOHBIHIIA KOFapbl OiTIMHIH
OipiHwi carbicel (OakanaBpuar) [T-mMmamMaHABIKTapBIHBIH CTYACHTTEPIH IIET TiAepiHe
OKBITYJa KOJIIAaHBUIATBIH 3aMaHayd OimiM Oepy aKmapaTThIK-KOMMYHHUKAIHSIBIK
TEXHOJNOTUSIAapblHa IOy KacanFaH. CTymaeHTTepre KaKeTTi Marepuaigapibl
ANEKTPOHBIK TOIITA apKBUIBI Ki0epyaiH Oanmamacsl perinae Telegram MecceHIKepi
0azacelHIa WIeT TiNAEpl OKBITYUIBUIAPBIHBIH aKMapaTThK apHaHbl NaiganaHy
THIMIUTIr Tangasrad. KoMaHIanbIK KYMBICTBIH OCHI ()OPMATBIHBIH KOPBITHIHABICHIH
TaHBICTBIPYIBIH KIACCUKANBIK TOCUAECPiHIH OpHBbIHA MHFa IIA0YBUIABI KOPCETY YLIIH
slido.com MHTEPaKTHBTI peCypchl YCHIHBUIABL. AJABIH ana TipKeyai KaKeT eTHEeWTiH
rebus.club pecypchl HeriziHAe xacanraH peOycTapAblH KOMETiMeH >KaHa JIEKCHKaHBI
SHTi3y/iH CTaHAAPTTHI eMec 9Mici cunartanFal. Jeopardylabs.com ynrici pecypchlHaa
OpHAaJIaCTHIPBUTY KOMETiMeH KYpbUIFaH, Jeopardy MHTEpaKTHBTI OWBIH (hopMaThIHAA
MOJIYNbJIi HeMece OeniMIi OKbIN OONFaHHAH KEWiH KOPBITHIHABUIAY Ca0aKTapbIHIA
aybI3lla €MTHUXaH TaKBIPHIITAphl MEH ONapAbIH Ma3MYHBIH KalTajayasl MEHTrepy
JICHIeIIepiH TeKcepyIiH KOChIMINa Tacinaepi yebiabFaH. «lller Tini» moHi OolibIHIIA
MPaKTUKAJIBIK cabakTap Kypchl MIEHOEpiHAE OTKEH TaKBIPBHINTAp asCHIHIA AFbIMIAFbI
KOHE KOPBITBIHIBI JIEKCHKA-TPaMMAaTHKAIBIK TECTLIepAi OTKi3y YIUiH, COHAai-aK
CTYACHTTEpHiH cabakTarbl >KYMBICTHIH JKETICTIKTEpiH Oarajaylpl >KY3ere achipy
YIWIiH >KOFapbl OiumiMHIH OipiHmI cartbichiHAarsl (OakanaBpuar) [T-mamaHgbIKTap
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CTYACHTTEPIH TECTINEYOiH IOCTYpMi TOCUIAEPIH ajIMacTBIpaThiH onlinetestpad.com
peCYpCHI YCHIHBUIABIL.

Tyiiin ce3aep: mier TiNiH yipeHy, OiniM Oepyln aKmapaTThIK-KOMMYHUKAISUTBIK
TEXHOJIOTHsIIIap, MHTEPAKTUBTI pecypcTap, I T-mamMaHAbIK cTyneHTTepi

Moiiexco3 ymin: [1.C. IlomyOuHckmii. [t-MamMaHABIK CTYOEHTTEepi YLIIH «IIET
Tin» moHI OoifpiHma cabakrapga OimiM  Oepy aKmapaTThIK-KOMMYHHKALIMSUIBIK
TEXHOJOTHUSUIAPBIH  KOJNJAHYy  MpPaKTHKAchl//XalblKapalblK  aKMapaTThIK — JKOHE
KOMMYHUKaIUSUIBIK TexHoJorusap kypHaisl. 2023. T. 04. Ne 2. 53—-60 66. (Opeic.).
https://doi.org/10.54309/1JICT.2023.14.2.005

MMPAKTHUKA UCITOJIb30BAHUS OBPA3OBATEJIBHbBIX
UH®OPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOT Ui
HA 3AHATHUSX IO JUCHUATIIUHE «MHOCTPAHHBIN SA3BIK» 115
CTYJAEHTOB IT-CIIELIUAJIBHOCTEM

I1.C. Ilonybunckuii

Monyonnckmuii [TaBen CepreeBud - MarucTp GHUIOIOTHIECKUX HayK, IPENOIaBaTeNb Kadeapsl
MEXXKYIBTYPHOH po(heCcCHOHaTbHON KOMMYHHUKAIINH HH)XCHEPHO-9KOHOMIUECKOTO (haKyinbTeTa,
Benopycckuii rocynapcTBeHHBIH YHUBEPCHTET HHOPMATHKU U PaIHOIEKTPOHUKH
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AunHotamus. B craree mpezicraBieH 0030p COBpEeMEHHBIX 00pa30BaTENBHBIX
nH(OPMAITIOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTHH, HWCHOJIB3yEMBIX B OOYYEHHUH
cTyneHToB [ T-crienmanpHOCTEH MEpPBOH CTYIEHU BBICIIETO 00pa3oBaHus (OaKalaBpHar)
MHOCTPaHHBIM 3bIKaM 110 KaeIpe MEKKYIBTY pHOU ITPO(heCCHOHATTLHOW KOMMYHHUKAIIAN
WH)XEHEPHO-9KOHOMUYECKOTO  (haKylnbreTa  belopycckoro  rocyaapcTBEHHOTO
YHHUBEPCUTETANH(OPMATHKU I PATHOIEKTPOHUKH. [Ipoanann3npoBanashheKTHBHOCTh
HCIIOJIb30BaHUA TIPEIIOAaBaTCIIAMNU MHOCTPAHHBIX SA3BIKOB I/IH(bOpMaHI/IOHHOI‘O KaHaJia
Ha 0a3ze MecceHkepa Telegram B KauecTBe aJbTEPHATHBBI PACCHUIKE HEOOXOIUMBIX
JUIS  CTYJICHTOB MaTrepHajoB MOCPEACTBOM JIIEKTPOHHOW mouThl. [Ipemnoxken
WHTEPaKTUBHBIN pecypc slido.com Iuisi BU3yanu3aiuy pe3ylibTaToB MO3rOBOTO MITypMa
BMECTO HCIIONB30BaHMs KIIACCHYECKUX CHOCOOOB MPENCTAaBICHUS WUTOTOB JIAHHOTO
dbopmara xoMaHTHOW paboThl. ONHMCAaH HECTAaHMAPTHBIA CIMOCOO BBENEHUS HOBOM
JIEKCHKH C TIOMOIIIbIO peOycoB, CO3MaHHBIX Ha 0a3ze He TPeOYIOMEro mpeIBapuTeIIbHON
peructpanuu pecypca rebus.club. IlpencraBneH TONOTHUTEIBHBIN CIIOCOO MPOBEPKU
YPOBHSI BIIaJICHHS yCTHBIMH SK3aMEHAIMOHHBIMH TEMaMH U TTIOBTOPEHHUS HX COIEPIKaHUS
Ha PE3yJAbTUPYIONINX 3aHATHSX MOCIEC OKOHYAHUS M3YUYCHHS MOJIYJS WIM pasjelia B
(dhopmare UHTEPAKTUBHOU UTPHI Jeopardy, CO3MaHHON ¢ TTOMOIIBI0 Pa3MEIEHHOTO Ha
pecypce jeopardylabs.com mabiona. Jjis mpoBeNeHUS TEKYITUX U HTOTOBBIX JIEKCHKO-
rPaMMAaTUYECKUX TECTOB I10 NPOMIECHHBIM B paMKaxX Kypca MPAaKTUYECKUX 3aHATUH 110
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nucuuiuinie « M HOCTpaHHBIN A3bIK» TEMaM, a TaKKe JJI OCYLLECTBIEHUS CTYICHTaMHU
OIICHKH YCIICITHOCTU pabOThl Ha 3aHATUU MPENJIOKEH pecypc onlinetestpad.com,
3aMEHSIONIUI TPAIUIIMOHHBIC CIIOCOOBI TECTHPOBaHUs cTyneHToB I T-cnenmanbHOCTEH
MIEPBOM CTYNECHH BBICIIETO 00pa3oBaHus (OaKkalaBpuar).

KamoueBbie cjoBa: 00yueHHE HWHOCTPAaHHOMY  s3bIKY, OOpa3oBareibHbIC
“H(OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIC ~ TEXHOJIOTUW, HMHTEPAKTUBHBIC  PECYPCHI,
ctyneHTsl [T-cnenuanbHOCTEN.

Jduasi  nuTHpoBaHuA: I[I.C. TlonyOunckuii. IlpakThka HCIONB30BaHUS
00pa3zoBaTeNbHBIX WHPOPMALIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTHH Ha 3aHATHIX
0 JUCUUIUIMHE «HWHOCTPAHHBIA S3BIK» JJsl CTYACHTOB it-CIeHUalbHOCTEH//
MexayHapoAHBI >KypHaJl MH(QOPMALMOHHBIX M KOMMYHHKALMOHHBIX TEXHOJIOTHH.
2023. T. 04. Ne 2. Ctp. 53-60 (Ha pyc.). https://doi.org/10.54309/IJICT.2023.14.2.005

Introduction

Up-to-date methodology outlines three models of information and communication
technologies (ICT) application in teaching foreign languages.

According to the first model, ICT is integrated into a foreign language lesson and
applied as required. Inquiry/response systems, multimedia training courses, electronic
textbooks, simulators, control and demonstration software have become an essential
part of an integrated lesson (Harmer, 2007: 288). All of them are used at a particular
stage of a lesson to achieve specific methodological goals and objectives: demonstration
of speech samples, presentation of audio/video materials and other visuals, automation
of speech skills activation and development, management of students’ oral or written
interaction in a foreign language, organisation of control, mutual control or self-control
in the classroom.

Within the second model, a lecturer combines students’ independent work with ICT
and their work in the classroom without the use of computers or other devices. The
lecturer can offer students to find information on the topic of the lesson on their own,
using information search software (online encyclopaedias, multimedia learning portals,
etc.); perform language and speech relative exercises at home; complete communication
tasks in a blog, chat, on a student group page in a social network or on a wiki service
(based on Web 2.0 technology) (Mayer, 2009: 320).

Within the third model, computer programs and web-based resources are used for
distance learning of foreign languages. Learning Management Systems (LMS) are
constantly being improved to create and manage web-based training courses, as well as
technologies that allow lecturers to develop, store and modify the content of information
resources for educational purposes (Learning Content Management Systems or LCMS)
(Motteram, 2013: 197).

This article presents the overview of cutting-edge educational information and
communication technologies used by the lecturers of the Department of Cross-Cultural
Professional Communication of the Faculty of Engineering and Economics of the
Belarusian State University of Informatics and Radioelectronics for teaching foreign
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languages to the undergraduate students of the first stage of higher education receiving
a bachelor’s degree in information technologies.

Methods and materials

Usage of Telegram-channels by lecturers of foreign languages

Very often lecturers of foreign languages face the challenge of effective sharing
course-related materials with their students. And there are several reasons why doing
that via e-mail does not seem to be the best idea. Firstly, due to a huge amount of letters
sent by university lecturers to various student groups, their e-mails tend to end up in
students’ spam folders. So, they might not even find those letters in their inbox folder.
Secondly, students receive lots of e-mails from their professors of other subjects. And if
there are no subject-related filters activated, it sometimes makes it truly hard to search
for the required materials dedicated to the classes of a foreign language. Thirdly, an
individual student may also notice a new e-mail from a lecturer, read it and leave it
without making it unread to let everyone else also notice it and get acquainted with its
content.

As an alternative to sending materials to students via e-mail, a Telegram-based
information channel may be used by the lecturers of foreign languages. For example, as
depicted in Figure 1, a private Telegram-channel “English by P.S. Palubinski” features
a list of hyperlinks to all the necessary materials for teaching a foreign language to
the first-year students: exam requirements (components, topics and questions), English
grammar (both theory and practice), and materials related to general English and
English for specific purposes (books, worksheets and handouts). This is a much more
convenient way of not only sharing the information materials but also of notifying and
reminding students of updates and news at one place.

Figure 1. Private Telegram-Based Channel “English by P.S. Palubinski”

Results and discussion
Main features of a web-based resource slido.com
As shown in Figure 2, an interactive web-based resource s/ido.com may be used
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by lecturers of foreign languages for visualising the results of brainstorming sessions
instead of using the traditional ways of presenting the results of this teamwork format
with sticky notes or posters put on a board (Slido, n.d.). The resource templates may be
used not only for word clouds but also for live multiple choice and open text questions,
for example, as a part of warm-up activities at the beginning of a class.

Fig. 2. Templates of a Web-Based Resource Slido.com

Application of a web-based resource rebus.club

Instead of introducing active vocabulary in a box or a list of expressions, rebuses
may be used by lecturers of foreign languages to make this process more creative and
non-standard. Figure 3 highlights two examples of rebuses with active vocabulary
related to the topic “Computer Networks: Tracking Technologies” — ‘intrusion’ and
‘illicit” — created on a web-based resource rebus.club which does not require any prior
registration (Rebus Club, n.d.). A plethora of rebuses can be created and printed in
advance or sent to students as images or documents, for example, via a Telegram-based
channel of a lecturer.

Fig. 3. Examples of Rebuses Created on a Web-Based Resource Rebus.club

Peculiarities of interactive Jeopardy games for teaching a foreign language

A lecturer of foreign languages also faces the challenge of effective distribution of
time within a lesson. As a part of the English language examinations at the the Department
of Cross-Cultural Professional Communication of the Faculty of Engineering and
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Economics of the Belarusian State University of Informatics and Radioelectronics,
students have to discuss one of the ten oral topics studied within an academic year
which makes a lecturer of English assess the level of proficiency in oral examination
topics and revise their content at the final classes after completing a module or section.
An interactive Jeopardy game created with the help of a template based on a web-
based resource jeopardylabs.com is one of the most time-effective ways to deal with this
challenge (JeopardyLabs, n.d.).

As depicted in Figure 4, a lecturer divides students into 3 teams to play the Jeopardy
game by choosing the articles-related, video-related or active vocabulary questions to
answer after completing the topic “Computer Networks: Tracking Technologies”. The
team that scores the most points wins.

Fig. 4. Jeopardy Game Created on a Web-Based Resource Jeopardylabs.com

Usage of a web-based resource onlinetestpad.com for students’ assessment

To create crosswords, conduct surveys, current and final lexical and grammar tests
on the topics covered within the course of practical classes of a foreign language,
as well as to allow students to evaluate their success in the classroom, a web-based
resource onlinetestpad.com is offered to replace traditional methods of assessment of
the undergraduate students of the first stage of higher education receiving a bachelor’s
degree in information technologies (Online Test Pad, n.d.).

For example, Figure 5 presents students’ self-evaluation form to reflect on their in-
class experience by answering 10 questions online.
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Fig. 5 — «Interface of a Web-Based Resource Onlinetestpad.com»

Conclusion

The above-mentioned educational information and communication technologies
actively used by the lecturers of the Department of Cross-Cultural Professional
Communication of the Faculty of Engineering and Economics of the Belarusian State
University of Informatics and Radioelectronics for teaching foreign languages to the
undergraduate students of the first stage of higher education receiving a bachelor’s
degree in information technologies can also be applied by the university lecturers
teaching foreign languages to both undergraduate and graduate students majoring in
information technologies and other fields of study worldwide.
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AnHoTtanus. «byn HyCKayJabIKTa Ka3aKCTaHIBIK MEKTENTEPAiH KardalblH Tanjay
HeTi3iHAe UMQPIBIK OPTaHBIH CHIIATTaMachl OepinreH. Mekrtente mUGpIBIK OPTaHBI
KYpYyAbIH KpUTEpHIIepi MEH KOpCEeTKIIITepl XalblKapasblK TaXKipuOeHi 3epaeney
HOTHXeJepi OoibIHIIa aHbIKTaa bl Ludpabik opTanbl eHrisy Mexanusmi apoip OiixiM
Oepy YHBIMBIHA KOJAAHBICTAFbl MH()PAKYPBUIBIMHBIH OapiiblK apceHajblH EHTi3yre
MYMKiHIiK Oepeni. Hyckaynbik Oinim Oepy OacumibliapeiHa, TopOMelIiyiepre >KoHe
JKaJIbl )KYPTIIBUTBIKKA apHAIIFaH».

Tyiiin ce3nep: Mekrenteri HUQpPIBIK OpTa, aKNapaTTaHABIPy, KOMIBIOTEPICHIIPY,
Oiim Oepyni nudpranabpy, THQPIBIK OiniM Oepy Ma3MyHBI, SIEKTPOHIBI OKYIBIKTAP,
OKYIIBUTAPABIH >KYMBIC OPHBI, KAIIBIKTHIKTaH OKBITY, KOHTEHTIEH KamMTaMachl3 €Ty
A&KoHE T.0.

Hoviexce3 ymrin: AWM. ToxirynoBa, I.b. AxwmeroBa. «MekTenke Heri3aenreH
TUQPIBIK OpTa» MEKTENTEPIE KOJAaHy )KOHE €HT 13y OOMBIHIIIA HYCKAYIBIK // AKNapaTThIK
YKOHE KOMMYHHKALUAIBIK TEXHOIOTHSUTIAPABIH XaIbIKapaIbIK KypHanbl. 2023. 4-Tom Ne
2. 61-72 oer (opsic Tininmae), https://doi.org/10.54309/1J1CT.2023.14.2.006.
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AHHoTamus. «B HacToseM pYKOBOJICTBE JaHAa XapaKTepPHCTUKA LU(POBOI
Cpelbl Ha OCHOBE aHAIM3a COCTOSHUS Ka3aXCTAaHCKUX IIKod. OmnpeneneHbl KpUTepuu
Y TOKa3aTelud Co3JMaHus IUQPOBOM Cpelbl B IIKOJE IO pe3ylibTaraM H3y4eHUs
MEXTyHAPOTHOTO OMbITa. MeXaHu3M BHEIPEHUS IU(PPOBON CPEIBI MO3BOIUT KAKIOH
OopraHu3anuy 00pa3oBaHus peaar30BaTh BECh apCeHANl UMEIOIICHCS HHPPACTPYKTYPBHI.
PykoBoICTBO afpecoBaHO PYyKOBOJUTENSIM OpPTraHU3allid O0pa3oBaHMs, IMEAaroraMm u
IIUPOKOH OOIIECTBEHHOCTHY.

KaoueBnsie ciaoBa: I[ludpoBas cpema Ha Oase mkod, uHGOpMaTH3aNus,
KOMITBIOTEpH3aIHs, IMPPOBU3AIUSA 00pa3oBaHMs, IMPPOBOKH 00pa3oBaTEIbHBIN
KOHTEHT, JICKTPOHHbBIE YUSOHHUKH, pabodee MECTO YUCHHUKA, JUCTAHIIMOHHOE 00yUYCHNUE,
KOHTEHTHOE 0o0ecIeueHre U Ip.

Jast imtupoBanus: A.U. Taxurynosa, I.b. Axmerosa. «l{udposas cpena Ha 6ase
IIKOJIBD) PYKOBOJICTBO IO MPUMEHEHUIO U BHEIPCHHIO B MIKONAX // MexmayHapo HbIH
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XKypHai1 HHPOPMALUOHHBIX 1 KOMMYHUKaIUOHHBIX TexHonorui. 2023. T. 4 Ne 2. Crp.
61-72 (na pyc.), https://doi.org/10.54309/1J1CT.2023.14.2.006.

Beenenne

Hudposas cpena (LIC) siBrsieTcst cnenuansHO OpraHM30BaHHOW CHCTEMOM, KOTOpast
BKJIIOYAET BBICOKOCKOPOCTHOM MHTEpHET B IIKOJIAX, OOECIeYeHHE OpraHu3alui
00pa30BaHUs COBPEMEHHOM TEXHUKOW C IIMPOKUM HaOOPOM CEPBHCOB, PACIIMPSIFOIINX
WHTEPAKTUBHOCTh Iporecca OOydeHHs H OO0ECIEeUMBAIOIINX BBICOKOE KaueCTBO
00yJeHUSI.

Cosznanne mudpoBoit cpenbl 00yCIOBICHO HEOOXOAUMOCTBIO YIYUIICHUS KadecTBa
Ka3aXCTaHCKOTO 00pa30BaHUs, T.€. 3HAHHUE BO OPHEHTHPOBAHHAS [TAPaIUTMa II0CTENIEHHO
BBITECHSIETCSA JINYHOCTHO-OPHUEHTHUPOBaHHON mapagurmoil. Lludposas mapagurma
JOIDKHAa OBITH HampaBjeHa Ha oOeclieueHHe PAaBHOTO JOCTYMa K KaueCTBECHHOMY
Ka3aXxCTaHCKOMY 00pa30BaHUIO JIeTel ¢ 0COOBIMU TOTPEOHOCTAMHE (TIPEUMYILIECTBEHHO
¢ (U3NYECKMMH W TICHXOJIOTHUYECKUMHU TpobiIeMamMu) B 001Ie00pa3oBaTeIbHBIX
(MaccoBBIX) IIKONAX, NETe, BPEMEHHO MPOXKUBAIOMINX 3a Ipenenamu KaszaxcraHa B
CWITY Pa3JINYHBIX TIPUYHH.

CouunanbHasi 3HAYUMOCTh LU(POBU3ALMU CPETHETO 0Opa30BaHHSA 3aKIIIOYACTCS
B TOM, YTO €€ LEJIbI0 SBISETCS MOJITOTOBKA IIKOJILHUKOB K TIOJHOLIEHHOM >KHU3HU B
coBpeMeHHOM wuH(pOpMarioHHoM obmiectBe. OMHAKO, KaK CBUACTEIHCTBYET OIIBIT,
JI0 CHX TIOp OKHIaHWs, Bo3jIaraeMble Ha nmudposm3amuio 1 npuMmeHerne [[C Ha 6aze
IIKOJI B 00pa3oBaHWW, HE OMpaBAaliuch B momHoW Mepe. LludpoBas cpema momkHa
OBITH peann3oBaHa Uil (HOPMHUPOBAHUSA THOKOCTH U MOOMIIBHOCTH, KOTOPBIE SBJISIFOTCS
MPUOPUTETHBIMU 00Pa30BaTEILHBIMHI CBOWCTBAMU TIMYHOCTH, AAIOLINX €l BOBMOKHOCTD
OBITh KOHKYPEHTOCIIOCOOHBIMHU Ha PHIHKE TPY/IA.

MarepuaJibl 1 METOBI

Jua Kazaxcrana, nMeromiero 0OJbIIyI0 TEPPUTOPHIO B OTAAJICHHOCTh HACEIIEHHBIX
NyHKTOB, pa3BuTue LIC oueHb akTyaabHO Ha PUCYHKE 1.

Uzyuenne cocrosHus 1IHM(POBU3AIMM IIKOJ YKa3blBaeT Ha HEOOXOOUMOCTb
CO3JJaHUs CIICIMAIBHBIX MEAArOTUYECKUX YCIOBHH Yepe3 MPUMEHEHHE BOZMOXKHOCTEH
IUQPOBBIX TEXHOJOTHH B mpolecce oOydeHHs. B TakoM ciydae meaarory naercs
BO3MOXKHOCTb IT€JIATOTMYECKOTO TBOPYECTBA U TEXHOJIOTH3AINHU YPOKa, UTO CHhOpMHPYET
y 00yYaromuXcsi HHTEPEC K 3HAHMSIM.

Bwmecre ¢ Tem, aHanM3 Hay9HOH TUTEpaTyphI IO TpodIeMe mu(poBU3aIK 00IIeCTBa
1 00pa30BaHMs, a TAK)KE UCCIIEJOBAHHIE PEeaIbHON MEAarornueCKor MPakTUKHU MO3BOIHIH
BBISIBUTH DSl TPOTUBOPEUHIA, KOTOpbIE 00YCIOBMIN IOCTAHOBKY MPOOIEMBI, B LIEIOM:

* B yCIIOBHUSIX Iepexofa K WH(POPMAIMOHHOMY OOIIECTBY Ha3pella OOBEKTHBHAS
MTOTPEOHOCTH B HOBOU COIMOTEXHOJOTHYECKOM TTapaaurMe o0pa3oBaHus, OCHOBAHHOM
Ha COBPEMEHHBIX AOCTHXeHUsX B obmactu LIC Ha 0a3e KON, W WX WHTETPAIMH C
MEarOTHYECKUMH TEXHOJIOTHUSMH, OJTHAKO CTPATErHYeCKHUe JIOKYMEHTHI Pa3BUTHUS
cpeaHero oOpa3oBaHUs HE OPHEHTHPOBaHBI Ha LU(QPOBU3ALMIO O00pa30BaHUs Kak
MearOTHUECKYI0 CUCTEMY B CMHCTBE €€ COCTABIISIONINX MOACUCTEM;

* 3a TOclieHee JECSITUIIETHE OCYIIECTBISETCS HIMPOKOMACHITA0HBIM Mpolecc
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nuQpoBHU3aLNHU BCEX YpOBHEH 00pa3oBaHMsI, OJHAKO Mefarorniyeckas 3Q¢GeKTUBHOCTD
MPOrpaMM H IIPOEKTOB 0CTAETCS HU3KOH, TaK KaK pa3paboTka TeXHUKO-3KOHOMHYECKIX
000CHOBaHUH, TEXHUYCCKUX 3alaHuil © CrernupuKaIuii KaK COBOKYITHOCTb
TpeOoBaHM K HUPPOBOI 00pa3oBaTeIbHON MPOMYKIMHU (yCIyram) HE OCHOBBIBAETCS
Ha METOJOJIOTUYECKUX U KOHLENTYalbHBIX MOIX0AaX MeIaroru4ecKon HayKH;

*  aKTHBHOE BHEJApEHUE WH(OPMAIMOHHO-KOMMYHHUKAIIMOHHBIX  TEXHOJIOTHIMA
B o0Opa3oBareNbHBId TpoLECC HOCUT B OCHOBHOM JAHMPEKTUBHBIA XapakTep, He
YUUTHIBAIOIIUM aKTyaJbHbIE MOTPEOHOCTH CYOBEKTOB 00pa3oBaTeNbHOIO Mpolecca,
CTelleHb OCO3HaHUs HMMH Tefarormdeckux Bo3MoxHocTed L[C Ha 0Oase mkom u
MOTHBHPOBAHHOTO UX YYaCTH B Pa3BUTHH HU(POBU3ANUN 00Pa30BaHUs.

Puc. 1. Apxutekrypa udpoBoii cpenst Ha 6a3e mkon (oxHo [10)

[Ipobnema coctouT B TOM, YTO HU(PpPOBU3ALIUS CpeaHero oopazosanus B Kaszaxcrane
HE OTBEYaeT B MOJIHOW Mepe MOTPEOHOCTSM IIKOJIbI M CyOBEKTOB 00pa3oBaTeIbHOTO
mporecca, Tak Kak LHU(pPOBH3alMs OOpa3OBaHUS HE OCMBICICHAa Kak LEIOCTHOE
[IEArOTMYECKOE SABJICHUE C MPUCYIIMMHU €l KaTeropusMH, 3aKOHOMEPHOCTAMU U
0COOEHHOCTSIMH, OTCIONA BBITEKAeT (parMEeHTapHBI pPENpONyKTUBHBIA IEPEHOC
3apyOeKHOTO OIBITa U OTCYTCTBUE HAyYHO-OOOCHOBAaHHOHM cTpaTeruu Lu(ppoBU3aLIH
cpeaHero oOpa3oBaHUS KaK COBOKYIIHOCTH II€JAarorMyecKux Leled u  3ajad,
HalpaBJeHHBIX Ha 00ecIeyeHre MeAarornieckoi 3h(HeKTUBHOCTH KalnuTaIOBIOKEHUH
Ha UU(POBU3ALMIO MIKOJIBI.

Lenv 11C B opranuszanusax o0pa3oBaHUs COCTOUT B CO3/IaHUH CIIELMAIbHOMN Cpemsl,
XapaKTepU3yeMOl COBOKYITHOCTbIO HOPMAaTHBHOI'O M IIPABOBOIO, TEXHOJIOIMUYECKOTO,
MIPOrPaMMHOI0, KOHTEHTHO-METOAMYECKOT0, KaJI[pOBO-YIIPABIEHYECKOTO 00€CIICUCHHUSI.

3HaYNMOCTh ITOKa3aTesei MOBBIIIAETCSI, €CIIM OHU pa3padaThIBalOTCS My TEM JSJICHHS
o0mmx 1eneil ¥ MPHOPUTETOB Ha OoJiee KOHKPETHBIE MPU3HAKU (PE3yIbTaThl), YTOOBI
MIOTOM MOKHO OBLIIO UCTIONB30BaTh UX AJIS OMyYeHNsT HHINKATOPOB IIporpecca.

Pe3ynbrarthl u 00cy:kaeHne

B Bemymmx crpaHax nopnepkke HU(POBU3AIMU IIKOJIBHOTO 00pa3oBaHHs Ha
roCylapCTBEHHOM YpOBHE mpHzaercs Oomnbinoe 3HadeHue. Ha MexxayHapoaHoii apeHe
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YCTOWYHMBOE MOJOKEHHE 3aHMMAalOT MMEHHO T€ TOCYAapcTBa, KOTOPHIE OCO3HAIOT
MepBOCTENeHHOE 3HadYeHne pa3BuTHs u BHeapeHus L[C Ha Gase mkom Bo Bce chepsl
KHU3HCACATCIIBHOCTHU OGHICCTBa, IIOHUMass 3aBUCUMOCTDHb 6HaI‘OCOCTOSIHI/ISI, a TaKXeE
CBOETO TOJIOXKEHUS B OyyIIeM MUpe OT Iporpecca B 0071acT BEICOKUX TEXHOIOTHH.

B rocymapctBenHbix mporpammax Apyrux ctpaH LIC paccmarpuBaroTcs He Kak
CaMOCTOSITEIIbHBIE HM30JMPOBAHHBIC C(HEphl NEATEIBHOCTH, a KaK HHTErPUPOBaHHAs
cpema, TpeACTaBISIIONas co0OM eauHBI (yHIAMEHT I Tepexoma K IudpoBoit
9KOHOMHUKE, HTH)OPMALIMOHHOMY OOIIECTBY.

Ha mxomsHOM ypoBHe BHeapenue [[C momkHO oTpaxkarscsi B 00pa3oBaTeNbHOI
nmporpaMMme IIKOJIBI, y‘-ICGHO-TeMaTI/I‘IeCKI/Ix IJ1aHax, OEJCBBIX IIpOorpaMmax. KpOMe
3TOT0, Ha YPOBHE IIKOJIBI MOTYT (DOPMUPOBATHCS MTPaBHiia (JOPMUPOBAHHS AIEKTPOHHBIX
moptdoaNo yuuTeNell W ydJaluuxcd, JOIDKHOCTHBIE WHCTPYKIMHM — YYWUTENEH,
OubNMoTeKapel, aIMUHUCTPATUBHBIX, TEXHUICCKUX U IPYTHX PaOOTHUKOB U T.1I.

Kpurepnun HOpMaTHBHO-TIPaBOBOTO O0ECTIEYeHHS BKIIIOYAIOT TIOKA3aTeNH, KOTOPhIE
[IOMOT'AI0T, TOJJICPKUBAIOT WIIM COJCHCTBYIOT Pa3BUTHIO IU(PPOBU3AIUU CPEIAHETO
oOpa3oBaHusi. DTO HamU4Me JOKYMEHTOB, PEIIAMEHTUPYIOMIMX (HUHAHCOBYIO U
TEXHUYCCKYIO ToaaepxkKy BHenpeHus 1[C Ha rocyapcTBEHHOM U IIKOJIEHOM YPOBHSIX.

Ha mrkonbHOM ypOBHE KPUTEPUH HOPMATHBHO-TIPABOBOTO OOECIICUCHUS BKIFOUAIOT
MpaBHJia SIEKTPOHHOTO MOHHUTOPHHTA YY€OHBIX JOCTHKEHUN IITKOJIHHHUKOB, MTPaBHIIA
SNIEKTPOHHOTO MOHHUTOpPWHTa IHM(POBOTO COAEPKAHWSA U CETEBBIX NPUIOKCHUH,
TpeOOBaHMS K YPOBHIO MTOJITOTOBKHU BBIITYCKHUKA, IIPEATIONATAONINE TIOTHBIN TOCTYI K
WH(POPMAIIOHHEIM pecypcam.

[Mokazarenssmu  3(hdeKTUBHOCTH TU(GPOBU3AIMU 00pa30BaHHUS IO KPUTEPHIO
HOpPMAaTHBHO-TIPABOBOE OOECIIEUCHHE SABISIETCS HAIMYHE JOKYMEHTOB, (DHUKCHPYIOIIIX
oTaady, pe3yiabrartel BosueicTBus u 3ddekrupHoctu [[C Ha Gasze mikon. Takumu
JOKYMEHTaMH MOTIH Obl OBITh TpaBUia aKKPEAUTAIWW IIKOJ, YYHUTHIBAIOIINE
TIOKa3areau Mu(ppOBU3AIUH.

PazButne WHOOKOMMYHUKAIIMOHHON WHQPPACTPYKTYPHl SBISETCS MOUTHEHITUM
(haxTopoMm 1HPOBU3ANNN ITKOIHHOTO 00pazoBaHusd. biaromaps mMomenu «1 ydeHUK:
1 xoMITBIOTEP» O0YUYCHUE CTAHOBUTCS JINYHOCTHO-OPUCHTUPOBAHHBIM, @ MPOTPAMMHOE
obecrnieueHne 1 TEXHOJIOTUH — IOCTYITHBIMU B JTr000€ Bpemsi. HoBBII BHT IpUMEHEHMS
IUQPPOBBIX TEXHOJOTHI OTKPBIBAET COBEPIICHHO HOBBIE BO3MOXKHOCTH Jisi 00y4eHus,
MO3BOJISIL TOCTHYL Ooliee TTyOOKOTO TIOHWMAaHWsSI W HM3YYCHHs Marepuala, TaK Kak
OOCTYII K TOYHBIM U A€TAJIBHBIM JaHHBIM 110 TEME€ CTAHOBUTCA IMMOYTU MI'HOBCHHBIM.

OnHMM ¥3 OCHOBHBIX KPUTEpUEB B oOnactu mudpoBuzanmu 0o0pa3oBaHUs
Munncrepcrsa npocsemeHus Pecriyonukn Kazaxcras sBisieTcsi KOJTHYECTBO YHAITUXCS
Ha 1 xoMmbIOTED.

ITo cocrosamto ©Ha 28 wHog0ps 2022 roga ceTh OpraHU3aldii CpPEemHETro
oOpasoBanus coctaBisieT 7694. KonmduecTBo ydamuxcs Ha | KOMIBIOTEp IO JHEBHBIM
rOCYJapCTBEHHBIM  0011€00pa30oBaTeibHbIM ~ MIKOJIAM, COIIACHO  O(QUIIHATBHBIM
CBEJICHUSIM, COCTABIISACT 4 yUCHUKA.

B pamkax perieHus BOpOCOB MaTepHabHO-TEXHUYECKOTO o0ecreueHus, Heo0Xo-
JUMO TIPOIyMaTh TpoOIeMy OCHAIIEHHsS COBPEMEHHOW TEXHHKON pabodero mecra
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KaJIOTO yUUTeNsl. DTO MUHUMYM — KOMIIBIOTE ¢ TepuepuiHBIMH yCTPOCTBaMH (CKa-
HEp, IPUHTEP, KOJIOHKH U JIp.), MyJIBTUMETUHHBINA TPOSKTOP WM HHTEPAKTUBHAS JOCKA.
His apdexkruBroro BHeapenus L[C Ha 0a3ze mikoi HEOOXOAUM IIMPOKHEA HAOOP
YCTPONCTB, COEAMHSAEMBIX C KOMIIBIOTEPOM M MHOIAA Ha3bIBAGMbIX IEpU(EPUIHBIMU.
Hannuue mumpokoro cmekTpa BHELUIHMX YCTPOWCTB Ui oOOLIEro M y4eOHOro
HCTIOJIB30BaHuUs Jaxke OoJiee BaXKHO IS IIKOJbI, YeM YMCIIO KOMIIBIOTEPOB.

Oco0y10 Ba)XHOCTb HMEIOT HOKA3aMenu UHGpacmpykmypul, Xapakmepuszyioujue
docmyn wxon k HMnmepnemy. llemarornueckue BO3MOXKHOCTH MHTepHeTa, KOTOpbIe
obecrneunBaioT 3pPeKTHBHOE pelIeHHE 3a/1a4 00ydeHHs Ha PACCTOSHHUH, JOCTYITHOCTH
KaueCTBEHHOTO 00pa30BaHMs HE3aBHCUMO OT TIeorpauueckoro pacroaoKeHHs
cyOBeKTOB 00pazoBaTenbHOro npouecca. Ho cam mo cebe (hakT MOAKIIOUEHHS ILIKOJ
Kk UnTepHety eme He ompenenseT 3¢p¢GeKTUBHOCTh UCTIONB30BaHus MHTepHET-pecyp-
COB M KOMMYHHUKAIIMOHHBIX BO3MOKHOCTel VHTepHeTa 11 00pa3oBaTeNbHBIX IEeIeH.
MeuieHHBIH TpaduK U HEHAJIC)KHBIE KaHaJIbl He CIOCOOHBI 00ECIICUNTh aJIeKBaTHYIO
HNOAJIEPKKY IJIi MHTEPAKTUBHOIO IIPOLECCa B3aMMOACHCTBU CyOBEKTOB 00pa3o-
BaTEJIbHOTO IPOLIECCa WK UCIIOIb30BAHHSI BCETO AUANa30Ha MYIbTUMEANHHBIX CPENICTB.

Hcnonp3oBanne MH)OPMALMOHHO-KOMMYHHKALMOHHBIX TEXHOJIOTUH TMO3BOJISET
00ecreunTh JOCTYITHOCTh, OTKPBITOCTh U CUCTEMHOCTB, YTO OOECIIEUHBAET MPSAMYIO
U OOpaTHYI CBSI3b M JICJIAET CHUCTEMY YIIPaBJICHHUS LEIOCTHOW. B 3TuxX ycnoBusx
CTaHOBHTCSl BOBMOXXHBIM OBIIQJICHHE MPAKTHUECKUMH YMEHHSIMU: TIOUCKa W BBIOOpA
nHGOPMaIMKY; IPOBEIECHHS aHAJIM3a IOIy4€HHOI0 MacCuBa HH(OPMAIUH; BBISIBICHHE
HETaTHBHBIX OTKJIOHEHHH.

BonpmmHCTBO HMCcnenoBaTeneil CYMTAIOT, YTO NPAKTHYECKOE BIMSAHUE HCIIOJNb-
30BaHMSl KOMIIBIOTEpA B KauecTBE CpeAcTBa OOyuyeHMs HiKe oxumaemoro. OmHa u3
MPUYHH TAKOTO IOJIOKEHUS, Ha Halll B3MVISAMA, 3aKJII0YaeTCsi B TOM, YTO KOMIIBIOTED
Kak HMHCTPYMEHT au((epeHIIMPOBAaHHOTO OOYUYEHHs HCIHONB3YEeTCs HEIO0CTATOYHO
s dexTuHO (Taxkurynosa, 2021)

[okazarenem 3¢ hekTHBHOCTH MHHOKOMMYHUKALIMOHHON HH(PACTPYKTYPHl MOXKET
CIIy’KUTb €BPONECHCKUN MHIUKATOP JOJIH MENAroroB, HCIOIB3YIOMHUX HU(PPOBU3ALNIO
JUIsl TIPENOIaBaHusl y4eOHOTo MpeaMeTa.

B GonpimmHCTBE MIKON BBIpakaeTcss OECIOKOWCTBO MO TOBOAY TOTO, YTO B CBSI3M
¢ OONBIIUM KOJHMYECTBOM KOMITHIOTEPHOTO OOOpYyHZOBaHHS B IIKOJNAaX HEOOXOINMO
JOCTaTOYHOE KOJIMYECTBO TEXHHUYECKUX pabOTHHKOB. TexHHUeckoe OOCIyXKUBaHHE
Yaiie BCEr0 OCYLIECTBISIETCS YUHUTENSIMH MH(POPMATUKU M JIAOOpaHTaMH KaOHMHETOB
WHPOPMATHUKU NIPU UX OPYTUX NPAMBIX GYHKOUX, nHxeHepoM o KT, B HeKoTophIX
LIKOJIaX UMEETCSI MO3HLIUS 3aMECTUTENSI TUPEKTOPa 10 HU(PPOBU3ALINH.

[Ipobnema 3akmrovaeTcsi HE TOJNLKO B OOCITY)KUBAaHWH, HO U B (DMHAHCUPOBAHUH B
3aKyIle 3allaCHBIX YacTel IS 3aMEHBI.

VYuprensmu PK mpu ompoce oTMeuyanoch, YTO B HHCTUTYTax IOBBILICHUS
KBaJM(UKAIMKM [EIarOTHYECKUX KaIpoB OTCYTCTBYIOT KOMIBIOTEPHbIE KaOWHETBHI,
obopynoBannbie cuctemamMu CRMS, LMS, CMS nmns oOydeHus yuutened u X
KOHCYJIFTUPOBAHMSI TI0 BO3HUKAIOIIMM MpobOieMaM B xofe ucnonb3oBanus CRMS,
LMS, CMS.
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KonTenTHO-MeToaMYeCKOE 0OecTIeueHIe HaPaBIeHO Ha cofepKaHue 00pa3oBaHusl,
BBIJIETICHHE KOTOPOTO B CAMOCTOSITENIbHBIA KpUTeprii 00yCIOBICHO Hamled Mmo3umuei
0 TOM, YTO HWH(OPMAIMOHHO-0Opa30BaTeNbHBIE PECYpPChl — 3TO HAIMOHAIBHOE
JIOCTOSTHHE, KOTOPOE 00eCIIeUBAET CUCTEMHOE HAKOMJICHUE KOHTEHTa 00pa30BaHUs B
unppoBoM (hopmare Kak OaHK MeAarormiecKoro OMbITa, KOTOPHIi B JaibHeieM Oyier
nepenasarbes cnenyrouum nokonenusm (INK. Hypranuesa).

Co3zmanue comepkanus o0pa3oBaHus B IUGpPoBoM (opMaTe oOeCIIeIMBACT HOBBIH
MoAXon K 00pa3oBaTelbHOW Mapagurme, TPaHCHOPMUPYS HCTOUYHUKH TONyUEHHS
3HaHUIL.

ConepsxaTenbHBI KOMITIOHEHT, BKIIIOYAIOIIMN B3aMMOIPOHHUKAIOIIEE COJep:KaHue
OoOy4eHHUs] W BOCIMTAHMS, SIBISETCS BAaKHEHIINM KOMIOHEHTOM IEeJarormyecKoro
mpoiecca.

Hudposuszanusi MKOIB MPUBOAUT K OCO3HAHUIO HEOOXOAMMOCTH pPa3paboTKH
uugpoBoro (3mexTpoHHOTO) 06pazosarenbHOro KoHTeHTa (LIOK), cooTBeTcTBYIOMIIETO
I'OCO wu tunoBeiM yueOHbIM mporpammam (TVYII). Ilomumo ocHameHHus KO
TEXHUUYECKON MH(PACTPyKTypoil BHHUMaHHE HauuMHaeT yaeisaTbesi paspadorke LIOK,
TaK KaK COYeTaHHe Te]arOTMIECKOT0 U TEXHUYECKOro Havana d3QQeKTHBHO (GOopMHUpYyeT
00pa3HOE TBOPYECKOE MBILIICHHE 00YyYaIOINXCS.

Hudposuzauus npesocTaBiasieT BO3MOXKHOCTH H3MEHHUTh CTWJIb OOydYeHHs
3a cyeT BBeleHHWA B coiepkaHue oOpasoBanHue L[C, uro Oymer rapMoHHpOBAaTbH
«TEXHOJOTMIHOCTH» COBPEMEHHOTO MTOKOJICHHS.

CoBpeMEHHBI ~ MYIBTUMENUIHBIA — OU(GPOBOH  0Opa3oBaTENbHBIA  KOHTEHT,
COCAMHSIOMUNA B ce0e BO3MOXHOCTH OJHOBPEMEHHOTO MPEACTABICHHS OOBEKTa
B rpaduke, 3ByKe, BHIEO, B JIUHAMUKE CO3JAET YCJIOBMA JUIA INOBBILIEHUS oObeMa
BOCHPUATHUS, pPa3BUTHS MNaMATH W UHTEIJIEKTa, YCWIEHHs BHHMaHusi. Cucrema
[earOTUYECKUX MPUHLUIIOB KOHCTPYMPOBAaHMS 3JIEKTPOHHBIX YUYEOHUKOB aJieKBaTHa
CHUCTEME TUIAKTUYECKUX TNPHUHIMIIOB OOY4YEeHHS, pealu3yeMbIX B pa3HOW CTENeHH
B 3aBUCHMOCTH OT (YHKIHMH CHCTEMOOOPA3yIOUIMX KOMIIOHEHTOB: MOTHBAIIMOHHO-
LIEJIEBOTO,  COAEPIKATEIbHOMY, OIECPALMOHHO-IESTEIbHOCTHOMY U OLIEHOYHO-
pesynsratuBaHoMy (Taxwurymnosa, 2000: 152)

ConepxaTrelnbHbli KOMIOHEHT, BKJIIOYAIOIIUM B3aWMOIIPOHUKAIOIIEE COAEPKaHUE
OOy4eHUs] W BOCIWTAHHWS, SBISETCS BAKHEHIINM KOMIOHEHTOM IEJarormyecKoro
nponecca. Conepkanue oOydeHHs, OTpakarollee LeIH W 3aJaddl IeJarorudeckKou
CHCTEMBI, ONpEeNessIeTCs] y4eOHBIM CTaHIAAPTOM, YYEOHBIM IUIAHOM, NPOrPaMMOH,
yueOHUKaMH, JAUAAKTHYECKUM YYeOHBIM MaTepHajoM M CPEACTBAMU OOydYEHHs, 4TO
MpY THOAJEPIKKE MH(POPMALIMOHHO-KOMMYHHKALMOHHBIMH TEXHOJIOTUSIMH ITPpHOOpeTaeT
HOBOE 3ByYaHHE M peaju3yeT HOBBIE BO3MOXXHOCTH B Pa3BUTHU JIMYHOCTH YUEHHKa
(Taxwurynosa, 2009: 267).

Bo mHOrux muccnenoBaHusx HaydHO 00OcHOBaHa 3(h(hEKTHBHOCTH HCIIOIH30BAHUS
MYJIBTUMEANHHBIX TEXHOJOTMH [UIS TOBBIIICHUS OObeMa BOCIPHUATHS, YCHIICHHS
BHUMAaHUS, Pa3BUTHSI TAMSTH M HHTEIJIIEKTA, aKTUBU3ALIUH MBICITUTEIBHOM e TEILHOCTH
IIyTEM BOBJICUCHHS 00pa3HO c(eprl YeTOBeKa B MpoLecc 00yueHHS.

Ecnu B TpagunnonHoM o0ydeH!H Ipeo0iiaiain CII0BECHbIE, BepOaIbHbIC HCTOUHUKH
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nHPOpPMAIIMIM B METOABI 00ydeHHsI, a 00pa3HOe TBOPUECKOE MBILUICHHE Yalle BCETO
0e3aeiicTBOBaIO.

Bo3moxxHOCTE BO3I€iicTBOBaTh Ha 00a MONMYLIAPHS TOJIOBHOTO MO3ra, BKIIIOYUTD
JOTIOJTHUTENBHBI MCTOYHHMK IMOBBILIEHHS 00beMa BOCHIPHSTHS M WHTEHCH(PUKAINH
oOydeHUsI, pa3BUTUSl NaMATH M WHTEIUICKTa, YCHJICHHS BHUMAHUS, aKTUBU3ALMU
MBICIUTEJIFHON JIeSITEIbHOCTH, NAlOT HaM coBpeMeHHble MynbTuMenuiiHeie L[OK,
coefMHsIOMYE B cebe BO3MOKHOCTH OJHOBPEMEHHOTO NpelCcTaBieHHsi OObEeKTa B
rpaduke, 3ByKe, BUACO, a TAKKE pealn3alud AWHAMHU3MA JABWKEHUS, MPeoOpa3oBaHUs
0OBEKTOB B BHJIC aHUMALIUH.

[To Hamemy yOekaeHUIO, IEPEBOJ CONEPKAHUS M TEXHOJOTHH 00pa30BaTeNLHOTO
mpolecca Ha COBPEMEHHBIE JIEKTPOHHBIE HOCHTENIN MOXKET OCYIIECTBIATHCS TONBKO
[P YCIOBUHM COXPaHEHUsS NOCTM)KEHHH INeJaroruyeckoil HayKH U €€ METOJOJIOTHH,
Kak (QyHIaMEHTAIbHOW OCHOBBI TNPOEKTHPOBAaHMUS COBPEMEHHBIX IEJarOrHueCcKuX
TEXHONOTu# ¢ ucnons3zoanuem LIC.

Konyenmyanvnas ocobennocmo yugposozo obpasosamenvrozo xonmenma (LJOK)
npedycmampueaem He CKanuposauue ywebnoz2o mamepuana 6 *.pdf, *.doc popmamax, a
npozpamMmuposanue yuebHo20 npoyeccd, Yenvio Komopozo A611emcs 63aumooelcmeue
cybvexmos obpasosamenbHo20 npoyecca.

Hudposoii oopazoBatenbublii KoOHTEHT (LIOK) cocTOMT U3 31eKTpOHHBIX y4eOHUKOB,
IU(POBBIX 00pPa30BaTENbHBIX PECYPCOB, BUPTYaIbHBIX UTP, BUPTYaIbHBIX TPEHAXKEPOB,
BUPTYaIbHBIX SKCKYPCHH.

Onexmpounnvie yueonuku (3Y) — 3TO KOMIIBIOTEpHBIE 00y4arollye MporpamMMsbl 1o
BCEM IMpeaMeTaM AJisl JIeTel JOIIKONBHOTO M IIKOJIBHOTrO Bo3pacTa. Conmepxanue DY
COOTBETCTBYET IOCYapCTBEHHOMY 00Ie00s3aTeIbHOMY CTaHAApTy CPEIHETO OOIIETo
oOpazoBanus u TunoBoii yueOHo# nporpamme (TYII) mo npeamerty, B OY npuCyTCTBYIOT
BCE TEMBI, YPOKH 110 KOHKpeTHOMY Kiaccy (o TYII) 6e3 uckmouenus. Conepxanue OY
pa3pabarbiBaeTCs C y4ETOM HAlMOHAJIBHBIX TPAAWLUA W BO3PACTHOM MEpHOIU3aLnH,
OPHEHTHPOBAHO HAa CaMOCTOSTENIFHOE YCBOEHHE YYaIllUMHUCS Y4eOHOro marepuana B
HWHTEPAaKTUBHOM PEXKUME Ha PUCYHKE 2.

Puc. 2. dparment Y no yuebHoMmy npenmety «Kazax Timi»

This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0

International License

68


http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/

INTERNATIONAL JOURNAL OF INFORMATION AND COMMUNICATION TECHNOLOGIES 2023. Vol. 4. Is. 2.

Lugposvie oopazosamenvhuie pecypcul (L{OP) — 3T0o mporpaMma, KOTopasi BKIro4aeT
OJIHY TEMY, MPEJICTABICHHOW B IU(GPOBOI opme. BrITyeT ommuboYHOe MHEHHE O TOM,
yto [IOP MOXeT comepkarh TOIBKO OJHY KapTHHKY WIX Jaxe ux kKoyuiekiuio. [[OP
JIOJKEH TIOJTHOCTHIO 00SCIIeUnTh IPOBEICHUE YPOKA 10 3TOH TeMe, BKITFOUas U3JI0KECHUE
HOBOTO MaTepualia, OpraHH3alMI0 WHAWBUIYaIbHON MMO3HABATEIBHON JCITEIHLHOCTH,
3aKpeIUICHUE W TOBTOPEHHME YYeOHOTO MarepHualia, BO3MOXHOCTh HCIOJIh30BaTh
LOP kak Ha ypoke, MMOJl pyKOBOJCTBOM YYHUTENs, TaK U JOMa, IPU CaMOCTOSITeIbHON
pabote ydeHuka. Mcxoms W3 3TOro, KaxKIbpld IU(PPOBOM 00pa30BaTeNbHBIA pecypc
JIOJDKEH TIPEJCTABNIATL COOON WHTETPATUBHBIA KOMILIEKC B BHUJIC MYJIBTUMEIHUHBIX
03BYYCHHBIX MPE3CHTAIINA, NHTECPAKTUBHBIX 33JJaHUI ¥ TECTUPYIOUIUX MPOrPaMM IO
MPEJICTABIICHHOW TEME Ha PUCYHKE 3.

Komnwvromepnvie uepvt (KHM) — 3710 MynbTUMEIUITHBIC UHTEPAKTUBHBIC 00yYaroIne
MIPOrpaMMbI, 00SCIICUUBAIOIIHNE PAa3BUBAIOIICE 00yUCHIE Yepe3 UTPOBYIO JCSATEILHOCTb.
KW wnanpaBieHbl Ha TO3HABaTelIbHOE pa3BUTHE peOeHKa, (OpPMUPOBAHUE y HETro
CIOCOOOB HWHTEIUICKTYAIbHOW JISATSIIbHOCTH, IEJIOCTHOW KapTUHBI OKPY)KAOIIETO
MUpa, ICHHOCTHBIX OPUCHTAIUI Ha PUCYHKE 4.

Bupmyanvnvie mpenasicepwt (BT) — 3T0 KOMIIBIOTEPHBIE IPUKIIaJHBIE TPOTPaMMHBIE
MIPOAYKTHI, HAITPaBJICHHBIC HA (POPMHUPOBAHUE MPAKTUICCKUX IEPBOHAYATBHBIX YMEHUL
U Haswikog MO TpeaMeTy. [I[pOeKTHO-OPHUEHTUPOBAHHBIA METOJ] 00yUYeHHS IMO3BOJISET
BBITIOJHSTH YU4eOHbBIEC 3a]aHHs HAa TPUMEPE Pa3IMYHbIX IPUKIIAIHBIX 331a4, 3QheKTuBeH
npu 00yYeHUH MPOTPAMMHUPOBAHUID MHUKPOPOOOTOB, CHOCOOCTBYET Pa3BUTHIO Y
yYaluxcsl TBOPUSCKUX CIIOCOOHOCTEH M KOMMYHHUKATUBHBIX HaBbikoB (Taxxurysosa,
2019: 292-307).

Puc. 3. ®parment LIOP mo yuebnomy mpenmery «Ka3akcTan Tapuxsn
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Puc. 4. ®parment KU ni1s nomxonsHUKOB «Haypsiz»

Bupmyanvnuvie sxckypcuu (B3) mo mysesm mupa, PK, myremectBust mo ropoaam,
CTpaHaM U KOHTHHEHTaM, W3JIaHWs, TOCBSIIEHHBIE KJIACCMKAM MHUPOBON KYJIBTYDHI,
niefieBpaM apXHUTEKTYphI, KUBOIUCH, MY3bIKH. VX 1eidb — TpeIoCTaBUTh PaBHBIC
BO3MOXKHOCTH BOCIIUTAHHS OOIIEH KYJIBTYpBI IMYHOCTH, ITUPOTHl MUPOBO33PEHHSI BCEM
y4aliuMcs Ha pUCYHKe 5.

MynbsruMeia TEXHOJIOTHH TTO3BOJISIFOT TAPMOHUYHO WHTETPHPOBATh MHOTHE BHJIBI
rH(pOpMAINH, TPENCTABISS €€ B pa3indHbIX (opMax (3BYK, BHJEO, aHUMAIHH), YTO
OYEHb BAKHO JUIS IIKOJNLHOTO OOYyYEHHS; MOTYT MPHUMEHSITHCS B KOHTEKCTE CaMbIX
Pa3IMYHBIX CTUJIEeH OOy4YeHHS W COOTBETCTBOBATH ICHXOJIIOTHUYECKUM OCOOEHHOCTSIM
Pa3HBIX TPYII YICHUKOB (ayua, BU3yal U 1p.).

Puc. 5. ®parment BO myseit «Capaiibiky

LHOK BbI3BIBAIOT y HIKOJIBHUKOB OOJIBINIOI HHTEPEC:
* OOBSICHGHHUSI YPOKOB COMPOBOXAAIOTCS MYJIBTHMEAUAHBIMA  aHHUMAIMSIMH,
BUICO(QHUIBMaMU, TOJIOCOM JUKTOPA;
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* 3aKpeIUicHHe Marepuaa OCYIICCTBISCTCS 4epe3 BUPTYaIbHBIC JIa0OpaTOpHBIC
paboThl, HHTEPAKTUBHEIC, IPAKTUYCCKUE 3a/IaHUs, IJIe YYCHHK C MOMOIIBIO MBIIIKH
caM peliaeT M OTBEYACT Ha 3aJaHUS U CPa3y BUAWT MPABWILHO WM HEMPABUIIEHO
OH OTBETWJI. VHTEpaKTHBHBIC 3aJjaHUs BOBJICKAIOT YYCHHKA B aKTHBHYIO paloTy.
Peanu3arys MHTEPaKTUBHOCTH NPUHIUN Yepe3 OOpPaTHYIO CBS3b U 3JIEMEHThI KUBOTO
OOIIeHNs, a TaKKe aJCKBAaTHOE DPEAarMpOBaHHME HA JICHCTBUS YYalllUXCS, SBISCTCS
CYIICCTBEHHBIM IIPEUMYIIICCTBOM OpTaHH3aI|H JUATIOTa MEXKAY CYOBEKThI 00pa3oBaHUs
B nH(popMaImoHHo-00pa3oBaTensHoi cpene (Nurgalieva et al., 2019: 27).

* OIEHWBAET CBOM TpPyJ Yepe3 TECTUPYIOIIME MPOTPAMMEI U BUIUT AUATPAMMY
CBOMX JIOCTYIKEHHI: CKOJILKO BCETr0 BOMPOCOB OBLIO, HA CKOJILKO BOIIPOCOB OH OTBETHUII
Y Ha CKOJILKO OH HE OTBETHJI.

Cospemennsiii  1IOK, coegunstonuii B cebe BO3MOXHOCTh OJHOBPEMEHHOTO
MpefcTaBIeHus] 00bekTa B Tpaduke, 3ByKe, BHIEO, B IMHAMHUKE CO3IAET YCIOBHUS
JUTS TIOBBIIIEHUS 00beMa BOCTIPHUSTHS, PAa3BUTHS NAMITH M WHTEIUIEKTa, YCHJICHUS
BHUMaHUs, CaMoe TIIaBHOE, YYEHUK MOXET MPOCIYIIMBaTh OOBSCHEHHS y4eOHOTO
MaTepuayia CTOJBKO pa3, CKOJIBLKO €My HEeoOXOmMMO I yCBOSHHS. Takxke HMeeT
BO3MOYKHOCTh MHOTOKPATHO TECTHPOBATHCS, MPH IIOXOM PE3YJIBTaTe MOKET IIOBTOPHO
BEPHYThCS K OOBSICHEHUSIM, HHTEPAKTUBHBIM 3aIaHUSIM.

HOK umeet 60ONBIIyI0 CONMANBHYIO 3HAYMMOCTh, TaK KaK MPEJOCTaBISET PaBHbIE
BO3MOXKHOCTH ISl OOy4YEeHHs yUEHUKAM CEIbCKUM W TOPOJCKHX IITKOJ HE3aBUCHUMO OT
UX reorpapuueckoro pacnonoxenus. HoBwiii Bua npuMeHeHHsI TU(PPOBBIX TEXHOIOTUH
OTKPBIBACT COBEPIICHHO HOBBIC BO3MOKHOCTH JJIsi O0y4eHUs, TO3BOJISIS TOCTHYB OoJiee
[IyOOKOTO MOHMMAaHUS M M3YUCHUS MaTepraa, Tak Kak JTOCTYI K TOUHBIM U JIeTaIbHBIM
JAHHBIM TI0O TEME CTAaHOBHUTCS TOYTH MTHOBEHHBIM (AxmeroBa, 2009: 37; AxmeroBa,
2022: 133-143).

B Kazaxcrane, rae Oornee IMOIOBHHBI IIKON SIBISIFOTCS CEIBCKUMH M MaJOKOM-
IUICKTHBIMH, WCIOJb30BaHUE IU(ppoBoro obpazoparensHoro konteHTa (LIOK) Oymer
CIOCOOCTBOBATH MOBBIIICHUIO KAY€CTBA YCIIEBAEMOCTH YYAIIUXCS, CICNIaB JJOCTYITHBIM
OOIIICHNE CEJIbCKUX IKOJIBbHUKOB C JYUYIIMMU U BEIYIIUMH YICHBIMH CTPAHBI.

HOK otHOCSTCS K CpeAcTBaM MOIEPKKH M COTPOBOXKIIEHUS 00pa3oBaTeIbHOTO
mporiecca, KOTopble 00ecreunBalOT MTHOBEHHYIO OOpPAaTHYIO CBS3b, BO3MOXKHOCTH B
KOpPOTKOE BpeMs HalTH HY)XKHYIO HH()OPMAIUIO, SKOHOMHUT BpEMsl, TIO3BOJISIET OBICTPO
MIPOBEPUTH 3HAHUSI U MOXKET OOHOBHUTH YYCOHYI0 HH(POPMAIIHIO Yepe3 II00AIBHYIO CETh
Hurepner.

3akilouenue

TakuMm oOpazoM, m1ss popMUpOBaHHS ITUGPOBOH cpenbl Ha 0a3e MIKOJ CO3AAOTCS
YCIIOBHS, KOTOpHIE TO3BOJSIOT OO0ECIeYnTh TpaHCchopMaIuo 00pa3oBaTeIbHOTO
MPOIIECCa, BHEPUTH B TIEJTATOTUIECKYIO MTPAKTHKY

*  uu(pOBBIE TEXHOJOTHH,

*  MOJENH CMEUIaHHOTO 00yUYeHUs;

*  aBTOMAaTH3UPOBATh MPOICCCHI YIPABICHUS KaueCTBOM 00Pa30BaHus;

* chopmupoBaTh MUQPPOBHIC HABBIKK TIEIarOTOB U 00yJarOIIHXCSI.
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Abstract. Automation of software testing is a crucial aspect of the software
development process. It helps to improve the accuracy, speed, and efficiency of testing,
and reduce the cost and effort associated with manual testing. With the advent of artificial
intelligence (AI) and recently released Chat Generative Pre-trained Transformer
(ChatGPT), new opportunities for automating software testing have emerged. The use
of Al in software testing has the potential to revolutionize the quality assurance process,
enabling organizations to deliver high-quality software to their customers. Along with
implementing ChatGPT into an ad hoc testing process we can implement the following
into CI/CD. This article aims to explore the potential of ChatGPT in software testing
and examine how it can be applied in a software development process - both manual
and automation - along with describing benefits of using ChatGPT3 in software quality
assurance in order to encourage its adoption in the software development community.
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Annoranusi. barmapnamanblk KamMTaMachl3 €Tyl TeKCepyaAi aBTOMAaTTaHABIPY
OarmapiaManblK KaMTaMachl3 eTYIl 93ipiey MpOLECiHiH MaHBI3Ibl aCHeKTiCi OOJBII
Tabbuiaapl. by TecTineyniH ASiMIriH, KbUIJAMIBIFBIH JKOHE THIMAUITIH apTTBIpYFa,
COHfali-aK KOJIMEH TecTijieyre OaillaHBICTBI LIBIFBIHAAP MEH KYLI-XKirepai azaiTyra
kemekreceni. Kacanapl uHTemnekT (Al) skoHe kakpiHIa mbFapburad Pre-Trained
Chat Generator (ChatGPT) maiina OomybsiMeH OarmapnamMaliblk KaMTaMachl3 €Tyl
TECTUIeYl aBTOMaTTaHABIPYABIH jkKaHa MYMKIHIIKTepl maiina Oonabl. bargapnamansik
KacakTamanbl TecTineyge Al maliganany camaHbl KaMTamachl3 €Ty MpoLeciHae
TOHKEpiC jkacay MYMKiHAIriHe We, Oyn yibIMaapra ©3 TYTHIHYIIbUIAPBIHA JKOFaphI
camajbl OarmapiaMalblK KaMTaMachl3 eTydl *eTkizyre MyMkingik Oepeni. ChatGPT-
Ti maiiiananyuisl TECTUIEY MpoleciHe eHrizyMeH Katap, 013 CI/CD imine kenecinepai
eHrize ajxamel3. byn makana OarnmapiaManblk skacaktamanbl Tectineyneri ChatGPT
QJIeyeTiH 3epTTeyre JKoHe OHbl OarmapiaMaiblK »KacaKTaMaHbl 93ipiey MpoueciHe
(KonMeH zie, aBTOMATTHI TYpE Ae) Kanall KoaaaHyra OOJaThIHBIH 3€pPTTEYTre KOHE OHBI
anFa XBUDKBITY YIIiH OargapiaMaliblK Kypaji canachlH KamTaMachl3 etyae ChatGPT3
naiiananynelH  apTHIKIIBUIBIKTAPBIH  CHMATTayFa  OaFbITTallFaH.  o3ipieyuriiep
KaybIMJACTBIFBI.

Tyiiin ce3gep: ChatGPT; OarmapmamanblK KamTaMachl3 €TyAl TecCTiiey; cama
kemiairi; JXKacaHnmel WHTEUIEKT; OaFgapiaMalblK KaMTaMachl3 €Tyl TeCTUIeyIi
ABTOMATTaHABIPY

Joiiexco3 ymin: A.H. Mbip3akynoBa. barmapaaManbik KaMTaMachl3 €Tyl TeKCepyai
aBroMartanaelpy npouecinae ChatGPT enrizy Tocinmaepi//XanbikapaiblK aKIapaTThIK
XKOHE KOMMYHHKALMSUIBIK TeXHONMorusmap xypHanel. 2023. T4. Ne2. 73-82 66.
(arpumm.). https://doi.org/10.54309/1J1CT.2023.14.2.007.
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AHHOTaIMsA. ABTOMAaTH3alMsi TECTUPOBAHUS MPOTPAMMHOTO  OOeCTedeHUs
SIBIISIETCSI BXKHBIM ACTIEKTOM TIpoliecca pa3padOTKH MPOrpaMMHOTO obecTiedeHus. ITo
MOMOTAET MOBBICHTh TOYHOCTh, CKOPOCTh M d()PEKTHBHOCTD TECTHPOBAHMUS, 8 TAKKe
CHHM3WTH 3aTparbl U YCHIIMS, CBSI3aHHBIE C PYYHBIM TecTHpoBanueM. C TMOsSBICHHUEM
uckycctBeHHoro wuHTeiekta (MW) W HemaBHO BBINYIIEHHOTO MPEABAPHTEIHLHO
oOyuyenHoro rexeparopa 4aroB (ChatGPT) mosiBUIMCh HOBBIE BO3MOXXHOCTH IS
aBTOMATHU3allMUd TECTHPOBAHHUS MporpaMmHoro odecrneuenus. Mcmons3oBanue MU B
TECTHPOBAHHU MTPOTPAMMHOIO 00ECIIeYeHHUs] MOXKET PEBOJIOIIMOHU3UPOBAThH IMPOIIECC
oOecrieueHus] KayecTBa, MO3BOJISS OPraHU3AIMSIM TOCTABISATH BBICOKOKAUECTBEHHOE
nporpaMMHOe obOecrieueHne cBouM kimeHTaMm. Hapsimy ¢ BHempenuem ChatGPT B
MPOLIECC CIIEIUATBHOTO TECTUPOBAHUS Mbl MOXKEM BHEIpUTH cieaytomiee B CI/CD. Ora
CTaThd HalpasJeHa Ha u3y4yeHue norenuuana ChatGPT B TecTupoBaHuU IpOrpaMMHOTO
oOecrieueHus] ¥ M3y4eHHEe TOrO, KaK €ro MOXXHO NMPUMEHATH B Ipolecce pa3paboTKu
MPOrpaMMHOTO o0ecrieueHnss — Kak B PYYHOM, TaK U B aBTOMAaTHYECKOM PEKUME
— Hapsay C ONUCaHHEeM MpeumyliecTB ucroib3oBaHuss ChatGPT3 B obecneueHun
Ka4ecTBa MPOTPaMMHOTO OOECIICUEHHUs, YTOOBI CIOCOOCTBOBATH €T0 BHEAPSHHUIO B
MporpaMMHOe 00eCIIeueHre. COOOIIECTBO Pa3paboTINKOB.

KiawueBbie caoBa: ChatGPT; TectupoBaHue NpOrpaMMHOIO 0OOCCIICUEHUS,
rapantusi KadecTBa; VCKyCCTBEHHBI WHTEJJIEKT, ABTOMATHU3allUsl TECTHPOBAHHS
MIPOrPaMMHOI0O 00ECIICUCHHUS,

Jast uurupoBanus: A.H. Meip3akynoBa. [Tonxonst BHenpenns ChatGPT B mporecc
aBTOMATH3allUM  TECTHPOBAaHHs IPOrpaMMHOrO  obecrieueHus//MexayHapOaHbIH
KypHa1 UHPOPMAIIMOHHBIX U KOMMYHHKAIIMOHHBIX TexHoioruid. 2023. T.4. Ne2. Crp.
73-82 (Ha pyc.). https://doi.org/10.54309/1JICT.2023.14.2.007.

Introduction

Artificial Intelligence (AI) has the potential to revolutionize the software quality
assurance process. Al-based systems can automate various tasks, reduce manual effort,
and improve accuracy, speed, and efficiency in software testing. Al algorithms can be
trained to perform automated testing, report bugs and other issues, create test cases
along with other test artifacts and can also be integrated into the software development
pipeline to automate tasks such as code quality checks, testing, and deployment. By
utilizing Al in software quality assurance, organizations can achieve faster and more
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effective testing, improve software reliability and usability, and reduce the cost and
effort associated with manual testing. One of the recent innovations in an artificial
intelligence field is a Generative Pre-trained Transformer (ChatGPT-3) (ChatGPT, n.d.)
provided by OpenAl.

ChatGPT, as a product of advanced artificial intelligence and language processing,
can be used in the software testing process in several ways. In 2019 Gao, Tao, Jie and
Lu held a two year experiment, based on their Software Quality Assurance (SQA)
class where students have been involved in testing projects for various mobile apps
that incorporate machine learning. They have employed traditional testing methods and
tools and during the testing process, they encountered numerous questions, not only for
manual testing, but also for Al based (Gao et al., 2019). Some of the questions, arised
in that research, could be solved by ChatGPT. To begin with, it can be handy while
generating new or optimizing already existing test cases. Moreover, in perspective it
could provide generated test data and even write automated test cases applying a hybrid
approach which is formed from combined use of ChatGPT with more traditional testing
methods and techniques, such, for example - manual testing, can help to maximize the
benefits of ChatGPT while also mitigating its potential limitations. Training how to use
ChatGPT more efficiently can help to maximize the impact of the technology while also
minimizing the need for additional staffing.

This paper will focus mainly on approaches of how ChatGPT-3 functionality could
be applied in everyday SQA pipeline in both manual and automation routine. Section 2
would discuss advantages and disadvantages of Al generated test cases. Section 3 and
Section 4 would observe methodology, where former would focus on implementation
manual test cases to a native mobile app based on production design and latter would be
about implementation from the automation perspective.

Pros and Cons of Al Generated Test Cases

Attempts to implement Al generated test data have already been done (Memon et
al., 2001). At the very beginning, it was presented in a form of UML-diagram (Von
Mayrhauser et al., 2000). Later, more advanced approaches have been developed,
for example, Yalla and Sunil (Yalla % Sunil, 2020) have created a sentence generator
powered by Natural Language Processing (NLP), which can be utilized as a test input
for conversational Al bots. This can be done through the use of automated testing tools
or frameworks like Selenium, which are popular in the testing industry. Dipti Belsare
and Manasi Bhate (Belsare & Manasi, 2020) provided a literature review for the same
NLP topic.

Implementing Al generated test cases in a real life project can have both advantages
and disadvantages. On the positive side, using a language model like ChatGPT can
significantly increase the speed and efficiency of creating test cases, as it eliminates
the need for manual effort in writing and verifying test scenarios. Furthermore, it can
provide a large number of test cases in a short amount of time, thus improving test
coverage and reducing the likelihood of software bugs going unnoticed. On the other
hand, there is a risk that the generated test cases may not cover all possible edge cases,
or may contain inaccuracies or errors. In addition, the interpretability and maintenance
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of test cases generated by a machine learning model can be challenging, as it can be
difficult to understand the reasoning behind the generated test scenarios. Therefore, it is
important to carefully evaluate the trade-offs and to continuously monitor the results of
using ChatGPT generated test cases in a work project.

Additionally, it is important to consider the expertise and resources required to
implement and use ChatGPT effectively. Proper training of the model and ensuring its
compatibility with the software being tested can be time-consuming and may require
specialized skills. Furthermore, the quality of the generated test cases depends heavily
on the quality and quantity of data used to train the model, and may require regular
maintenance and updating. Despite these challenges, the benefits of using ChatGPT
generated test cases can be substantial, particularly in terms of increasing efficiency
and improving the overall quality of the testing process. In general, the decision to
implement ChatGPT generated test cases in a work project should be based on a careful
consideration of both the potential benefits and the costs, and a thorough evaluation of
the project’s specific needs and resources.

Another consideration is the potential ethical implications of using ChatGPT
generated test cases. As the model is being trained on large amounts of data, there is a
risk that it may pick up biases or inaccuracies present in the training data, thus training
data should be of high quality and free of inaccuracies. This can result in generated test
cases that are unfair, discriminatory, or otherwise unethical. Therefore, it is important to
carefully evaluate the data used to train the model and to monitor its outputs regularly
to ensure that they align with ethical and cultural norms.

Methods and materials

For a manual QA test cases engage a major role and make a deep integration into
the Agile process, therefore they couldn't be neglected and in a long term run could
save a bunch of time, not only in development, but also as onboarding for newcomers.
Test case actualization and prioritization usually took at least one day for QA (depends
on project and sprint). According to Agile everyone writes tests (Talby et al., 2006).
Test cases itself are commonly implemented in a requirements analysis step before
development and along with or after a design review and eventually used also as a test
documentation. Main approach here is to test how convenient and reliable ChatGPT3
would be in this step.

Creating a test case with ChatGPT

Since now ChatGPT3 is unable to process images, one of the possible solutions is
to simply describe the design on your own. On Figure 1 could be observed an example
user interface design of a car profile in a user’s garage. The aim here is to imitate user
behavior as he wants to enter a service history.

Design of the whole user flow won't be provided, but the entering point will be to
open the app, preconditions: user should have at least one car in the garage and should
be authorized. Then we “feed” these instructions to ChatGPT requesting to write a test
case according to our instructions. So the request was: write a test case to enter the
service history of the auto preconditions - user should be authorized and has at least one
car in the garage. Received output was the follows:
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Fig. 1 — «Example of a Ul design»

Test Case: Entering Service History for a Car
Preconditions:

The user must be authorized and have an active account.
The user must have at least one car added to their garage.

Test Steps:

Log in to the system using a valid username and password.

Navigate to the "Garage" section of the application.

Select the car for which you want to enter the service history.

Click on the "Service History" button.

Enter the details of the service, including the date, type of service, and description.
Click on the "Save" button to submit the service history information.

Expected Result:

The user should be successfully logged in to the application.

The garage section should display the list of cars owned by the user.

The selected car should be displayed on the "Service History" page.

The service history information should be successfully entered and saved.

The updated service history information should be displayed for the selected car.

Results and discussion

Creating an autotest with ChatGPT3

The utilization of test automation is a common method to lower the expenses of
manual software testing. However, if the automation process is not well-planned or
executed, it may not necessarily result in cost savings compared to manual testing.
Determining which parts of the System Under Test (SUT) should be automated and
which parts should be left manual is a common and difficult question for practitioners
in the testing field. There are studies which highlight challenges of test automation (e.g.,
(Rice et al., 2003; Mosley and Posey, 2002)) and one in particular which is focused on
impact on ROI (Ammannejad et al., 2014). Test automatization mainly begins on the
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implementation or testing step after the backend is already done, and could also be held
after release as a part of the maintenance process.

ChatGPT can write test cases in multiple programming languages, including Python,
Java, and JavaScript (BrowserStack, 2023), among others. Let’s consider an example of
an automated test case, created artificially. Figure 2 illustrates code written on Python
provided by ChatGPT by request “write an automation test with python and selenium
framework on a Chrome browser which will open wikipedia.org and find an article about
ChatGPT”. However, it should be taken into consideration that the actual language in
which ChatGPT can write test cases would depend on the specific implementation of the
tool and the testing framework being used. To write automated tests, ChatGPT would
need to have been trained on examples of code written in the desired programming
language, or it would need to be integrated with a testing framework that supports the
desired language.

Fig. 2 — «Automated case provided by CgatGPT»

Test Automation with ChatGPT

Al-based software testing approaches became a hot-topic in recent years (Lima et al.,
2020), at present, only ChatGPT can be used in a so-called “public” way, since it does not
require much prior knowledge or pre installment of a particular software: all necessities
here are input data, based on which it generates test cases and test scenarios with future
automatization. The language model can analyze the software requirements and generate
test cases that cover different aspects of the software, including functional requirements,
performance, and security. This can save significant time and effort compared to manual
test case generation, as well as increase the efficiency and accuracy of the testing process.
It is important to note that while ChatGPT can generate test cases, it is not a replacement
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for human testers. The generated test cases still need to be reviewed, executed, and
validated by human testers to ensure their accuracy and effectiveness. In addition,
ChatGPT may not be able to consider all the unique characteristics and constraints of
a specific software project, so it is important to continually monitor and evaluate its
generated test cases to ensure their relevance and quality. Furthermore, potential for bias
in the generated test cases should also be taken into account when using ChatGPT in
software testing. Despite these limitations, ChatGPT can still provide significant value
in the automation of software testing, especially when used as a complement to human
testing efforts.

This code wouldn't run from the first time since the path to ChromeWebDriver is
not provided and should be written manually, plus since ChatGPT was trained mainly
up to 2021, some functions names are deprecated and were changed to another. For
example, the find element by id method is no longer in use and replaced by find
element. Although IDE continues throwing some deprecation warnings (Figure 3) in the
terminal, the code is executed and tests are finished successfully.

Fig. 2 — «Deprecation warnings in terminaly

Implementation of ChatGPT generated test cases in a work project can provide
significant benefits, but also involves some challenges and potential risks, but overall,
ChatGPT is a great tool for easing manual test labor, such as test case writing, although it
requires human supervision, Al generated test cases could be used almost instantly with
minor changes, saving a lot of time and along with this - money. Careful consideration
of the pros and cons, as well as the expertise and resources required, is essential in
determining whether it is the right choice for a specific project. It is also important to
continuously monitor and evaluate the use of ChatGPT generated test cases to ensure
their effectiveness and maintain ethical standards.

Conclusion

In conclusion, ChatGPT has shown great potential in the field of software testing by
providing a more efficient and cost-effective approach to generating test cases. However,
it is important to note that the technology is still developing and has its limitations, such
as not being able to fully understand the nuances and specificity of a particular software.
The integration of ChatGPT into the testing process should be carefully planned and
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executed in conjunction with traditional manual testing methods to ensure accurate
and comprehensive testing. As the technology continues to advance, ChatGPT has the
potential to greatly enhance and streamline the software testing process. Overall, the
implementation of ChatGPT in software testing has the potential to revolutionize the
testing industry and bring a new level of efficiency and accuracy to the testing process.
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Abstract. Node.js is a JavaScript runtime environment that allows you to run
JavaScript code outside of a web browser. It works by using a single thread to handle
multiple requests using a callback-based event loop. This means that Node.js operates
in an event-driven, non-blocking I/O model. One potential weak point of Node.js is
that it is designed to be a single-threaded runtime environment, which means that it
may not be the best choice for applications that require a high degree of parallelism
or multi-threading. While Node.js can handle multiple I/O operations simultaneously
through its event-driven architecture, it can struggle with CPU-bound tasks that require
heavy computation. This academic article investigates the concept of "offloading" the
main thread in Node.js, which refers to the process of delegating heavy computational
tasks to worker threads to improve the overall performance and responsiveness Node.
js application. The article provides a comprehensive analysis of different techniques for
offloading the main thread, such as using worker threads, child processes, and cluster
modules. It also explores the potential trade-offs and performance implications of each
technique, and provides recommendations for selecting the most suitable approach for
different use cases. The article highlights the importance of optimizing the use of CPU
resources and avoiding blocking the event loop, which can lead to degraded performance
and poor user experience. It also emphasizes the need for careful monitoring and
profiling of Node.js applications to identify performance bottlenecks and optimize the
use of available resources. Overall, this article provides valuable insights and practical
recommendations for developers and system architects who want to improve the
performance and scalability of their Node.js applications by unloading the main thread.

Keywords: Node.js, JavaScript runtime, I/O operations, child processes, parallel
processing
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HET'I3T'1 JKINTI TYCIPY APKBLJIBI NODE.JS KOJIJAHBACHIH
OHTAMAH/BIPY

JI. Omvtnuwun

Janusap Oreinmma Ka3ak-BputaH TeXHUKAJIBIK yHUBEPCUTETIHIH MarucTpi, Anmarsl, Kazakcran
E-mail: daniyar.otynshin@gmail.com.
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Annoramus. Node.js — JavaScript komblH BeO-IIOJNFBINTAH THIC iCKE KOCYFa
MYMKiHAIK OeperiH JavaScript opeiHmay opracel. On Kepi KOHbIpayFa HETi3AenTeH
OKWFallap LMKIiH TaijanaHell OipHelle cypaylapAbl eHIey YLIiH Oip arbIHIBI
naiaanany apKeLIbl xkKyMbIC icTeiiai. By Node.js okurara Heri3aenreH, OJoKTaaMaran
€HT13y/IIBIFapy YINTIiCiHAe JKYMBIC icTeiTiHiH Oinmipeni. Node.js OarmapiamMachiHBIH
QJIEYETTi 9JICi3 TYChl OHBIH Oip aFbIHABI OPBIHAATY OpTachkl OOy YIIiH KacaFaHIbIFbI
OOJIBINT TaOBUIAIBI, SIFHH OJI MAapaJuUICIIU3MHIH JKOFaphI JIOPEKECiH HeMece KOl aFbIH bl
Tajar eTeTiH KoiaHOamap yIliH eH )aKchl TaHaay 0onMaybsl MyMmKiH. Node.js okurara
HETI3[eNTeH apXHUTEKTypachl apKbUIbl OipHEIIe eHTi3y/IIbIFapy opeKeTTepiH Oip
YaKBITTa OPBIHIAN alaTBIHBIMEH, OJ1 KYPIEi ecenTeynepl KaKeT eTETiH IpoIeccopra
OalimaHBICTBl TaIChIpMallapMEeH Kypecyl MyMkiH. byn akagemusuiblk makana Node.
jS KonaaHOACHIHBIH JKalIbl OHIMIUTI MEH >kayan Oepy KaOiueTiH »akcapTy YIIiH
KYMBICIIIBl aFbIHIApbIHA aybIp €CEeNTey TalcChlpMajapblH Oepy IpoleciHe ciiTeme
xacalTelH Node.js >KyHeciHIeri Herisri arblHABl <«KYKTEY» TYKBIPHIMAAaMachlH
3epTTeliai. Makanaaa )KYMBICIIbI aFbIHIAPbIH, SHIIJICC IPOIECTEP/l KOHE KIIACTEPIIK
MOJYbJIEP/i MaifanaHy CHSKTBI HETI3Ti aFbIHIBI TYCIPYIIH SpTYpii omicTepiH >KaH-
KaKTbI TaJ1ay KapacThIpblIFad. O coHai-aKk opOip TEXHUKaHBIH dJICYeTTi aifblpOacTapsl
MeH OHIMJIUTIK cajIapblH 3ePTTEHIi )KOHEe SPTYpIi MainanaHy Karaaiiapbl YIIiH eH
KOJNaWJbpl TOCUIAl TaHAay OOWBIHINA YCHIHBICTap Oepenmi. Makamaga IMpOIECCOPIBIK
pecypcTapabl HalianaHyabl OHTANIaHIBIPYABIH JKOHE OKMFajlap LUKIIH OJOKTayabl
OO IBIpMAyYIbIH MaHBI3bLUIBIFBl KOPCETUITeH, OYJI OHIMIUTIKTIH TOMEHICYIHE JKOHE
MaiaanaHyIIsl TOKIpUOECiHIH HaIIapiayblHa okeryi MyMKiH. OJ coHmali-aK eHIMIIITIK
KE/ICPTiIepiH aHBIKTay oHE KOJDKETIMII pecypcTapbl Maiaananyabl OHTalIaHABIPY
yirin Node.js KonganOanapbliH MYKHAT OaKbUIay jKoHE PO(MIIbIey KQKETTIIITIH aran
kepcereni. Tyracraii anranga, OyJ1 Makalia HETi3Ti aFbIHIBI Oocary apkpuibl Node.js
KOJIJITaHOAJIAPbIHBIH OHIMJIUNIINT MEH MAacCIITa0TaFBIIITHIFBIH JKAKCAPTKBICH KEJETiH
a3ipreyuriiep MeH KYHeNiK COyJeTIIiiep YIIiH KYHIBI TYCIHIKTep MEH MPaKTHKAIBIK
YCBIHBICTAp Oepei.

Tyi#inai ce3mep: Node.js, JavaScript oOpbIHAANy yaKbIThl, €HTI3Y/IIbIFApY
oTepanysIapbl, SHIIIEC MPOLECTep, Napalljieihb OHJIEY.
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ONITUMM3ALIMA NTPOU3BOJAUTEJIBHOCTHU NPUJIIOXKEHUA
NODE.JS TIOCPEACTBOM PA3I'PY3KH OCHOBHOI'O IOTOKA
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Annoramusi. Node.js — 3T0 cpeaa BeimoiHeHUs JavaScript, KoTopas MO3BOJSET
3amyckathb kox JavaScript BHe BeO-Opay3epa. OH paboTaert, UCIOb3Ys ONUH MOTOK IS
00pabOTKM HECKOJIBKUX 3alpOCOB, MCIOJIB3YsS LUK 00paboTKH COOBITHII Ha OCHOBE
00paTHOTO BBI30Ba. DTO 03Ha4aeT, 4yTo Node.js paboTaeT B ynpapisieMoil COOBITHSIMU
HEeOIOKUpYIOLed MOJeNnu BBOAA-BbIBoAA. ONHUM M3 MOTEHIHMAJIBHBIX CIAOBIX MECT
Node.js sBisieTcsi TO, 4TO OH pa3paboOTaH Kak ONHONMOTOYHAs Cpela BBHIOJHEHUS,
a 9TO O3HAYaeT, YTO OH MOXKET OBbIThb HE JYYLIMM BBIOOPOM Uil MPHIOKEHUH,
TpeOyIOIMX BBHICOKOM CTENEHH Mapajulesii3Ma WM MHOTomoTo4HOCTH. XoTsi Node.js
MOXeT 00pabaThIBaTh HECKOJIBKO OMepaluii BBOIA-BBIBOAA OAHOBPEMEHHO Onaromaps
CBOCH apXWUTEKType, YHpaBIsIEMOH COOBITHAMH, OH MOXET OOpOThCA C 3aJauami,
cs3anHbIMU ¢ LI, koTopble TpeOyIOT TsKeTbIX BEIUMCICHUN. B 3T0i akageMuueckon
CTaThe MCCIEAYETCs KOHLEMLMUS «pa3rpy3Km» oCHOBHOro motoka B Node.js, koTopas
OTHOCHUTCSI K MpOIecCy ACNEeTHPOBaHUS TSHKEIBIX BBIYMCIMTENBHBIX 3aad pabounm
MOTOKaM JJIsl TMOBBILEHUS OOIIEH NPOM3BOJUTENBHOCTH M CKOPOCTH OTKIIHKA
npuioxkenus Node.js. B crarbe mpencraBneH BCECTOPOHHMH aHAIW3 Pa3IHYHBIX
METOJIOB Pas3rpy3KHd OCHOBHOTO MOTOKA, TAKMX KaK MCIOJIb30BaHHE PadOUMX IMOTOKOB,
JOYEpPHUX TIPOLIECCOB M MOAyleld kiactepa. B HeM Takke paccMaTpUBaIOTCA
MOTEHIUANbHBIE KOMIIPOMUCCHl W BIUSHHE Ha TPOU3BOJUTENBHOCTh KasKAOTO
MeToJIa, a TAK)Ke NAI0TCS PEKOMEHAALUH 110 BEIOOPY Hanboee MOAXOMIIETo oaXoaa
UL Pa3MUYHBIX BapHaHTOB HCIONB30BaHUS. B craTbe MOAYEpKHUBAETCS BaKHOCTD
ONTUMM3ALUKN HCHoNb30BaHus pecypcoB LI u HemomymieHHst OMOKMPOBKM LUK
00pabOTKH COOBITHH, YTO MOXKET MPHUBECTH K CHIKEHHIO MPOHM3BOAUTENBHOCTH U
YXYIIIEHHIO TOJIb30BaTEIbCKOTO OIBITa. B HEM Takke mogyepKuBaeTcss HEOOXOAMMOCTD
TIIATEILHOTO MOHUTOPUHTA U MPOQHUINpoBaHus npuiokeHuid Node.js A7l BELIBICHHUS
Y3KUX MECT B NPOWU3BOJUTEIBHOCTH W ONTUMH3AIMU HCIONB30BaHUS JOCTYITHBIX
pecypcoB. B menom, sTa cTarbs COACPKUT LEHHYIO MH(GOPMALUIO M MPAKTHYECKUE
pEKOMEHAAUKN sl pa3padOTUYUKOB M CHCTEMHBIX apXUTEKTOPOB, KOTOPBIE XOTAT
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MOBBICUTH MPOU3BOAUTENBFHOCTh M MacITA0MPYEMOCTh CBOMX NpuiokeHui Node.js,
pasrpy3uB OCHOBHOM MOTOK.

KiroueBbie caoBa: Node.js, cpena BbimonHeHust JavaScript, omepauuu BBoOAa-
BBIBOJIA, JOUYEPHHUE MPOLECCHI, MapayieabHas 00padoTKa.

Jas uurupoBanusi: J|. OteiHmmH. OnTHMU3aUsS  OPOU3BOAUTENBEHOCTH
npuiokeHus node.js 3a cueT pa3rpy3Kd OCHOBHOTO MOTOKa // MeKayHapOAHBIN Ky pHAT
WHPOPMAILIMOHHBIX U KOMMYHHUKAIMOHHBIX TexHomoruil. 2023. Tom 4. Ne2. C. 82-93
(Ha pycck.). https://doi.org/10.54309/1JICT.2023.14.2.008

Introduction

Over the past decade, the growth of the internet and the increasing dependence on
web applications has led to a significant rise in web development. With more and more
users accessing websites on a daily basis, there is now an increased focus on optimizing
web applications to provide a faster and smoother experience for users. Node.js is a
popular open-source JavaScript runtime environment that has gained significant
attention from developers since its release in 2009. One of the main reasons for its
popularity is its ability to handle large-scale, data-intensive web applications efficiently.
When it was first introduced, it was considered a breakthrough in web development as
it used a single-threaded event loop model, which made it more memory-efficient and
eliminated the need to create a new process for every request, unlike traditional web
servers. However, with the ever-increasing demands of web applications, there have
been debates about the efficiency of Node.js, and whether it can still meet the demands
of modern web development. Developers are trying to explore runtime performance
optimization strategies (Patrou, Kent, Siu, & Dawson, 2021). As computer technology
has evolved, and programs can now run on multiple threads, Node.js is no longer the top
choice for web servers. Despite its benefits, including its non-blocking I/O, there are now
other languages and frameworks that can handle multiple threads more efficiently. As
a result, developers are looking into alternative options for building high-performance
web servers.

This study aims to explore and identify the most effective strategies for unloading
the main thread in Node.js, comparing and contrasting various threading techniques
employed in Node.js and other programming languages. According to Challapalli
et al. (2021), a performance comparison was conducted between web development
technologies in Node.js and Python. Additionally, Karlsson (2021) compared the
performance between ASPNET Core and Express.js for creating Web APIs. The
research seeks to identify the advantages and limitations of different approaches to
offloading the main thread, and provide insights on how to optimize performance in
Node.js applications.

Methods and materials

Aim of the study

The aim of this study is to investigate the current capabilities of Node.js in terms
of multithreading and determine whether it is possible for it to compete with other
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programming languages using existing tools. The study seeks to contribute to the
ongoing discussion around the suitability of Node.js for high-performance web servers
in light of advancements in computer technology.

According to Yeager and McGrath (1996), when a client makes a request to a web
server, the server receives and processes the request, parsing the information to determine
the appropriate action. The request contains information such as the requested resource
(e.g., awebpage or a file), headers, and other data. The server then parses the request and
determines what action needs to be taken. For example, if the request is for a static file,
the server may simply read the file from disk and send it back to the client. If the request
is for a dynamic resource, such as a web page that requires server-side processing, the
server may execute code to generate the response. Once the server has generated the
response, it sends it back to the client. The response contains headers and data, such
as the requested resource, and may also include other information such as cookies or
session data. During this process, the server may use threads or processes to handle
multiple requests simultaneously. In a multithreaded server, each request is handled
by a separate thread, allowing multiple requests to be processed at the same time. In a
multiprocess server, each request is handled by a separate process. The server may also
use event-driven programming techniques to handle multiple requests using a single
thread. Memory management is also an important aspect of web server performance.
The server must manage memory usage to ensure that it has enough memory to handle
incoming requests and generate responses, while also avoiding excessive memory usage
that can cause the server to slow down or crash. Techniques such as garbage collection
and memory pooling can be used to manage memory effectively.

Node. jsis a JavaScript runtime environment built on top of the Chrome V8 JavaScript
engine (Node.js, n.d.). It is designed to run on the server-side, allowing developers to
build highly scalable and efficient applications. Node.js follows an event-driven, non-
blocking I/0 model, which means that it can handle multiple requests simultaneously
without blocking the execution of the code.

This is achieved through the use of a single event loop that manages all the incoming
requests and delegates them to separate threads when necessary. When a request
comes in, the event loop checks if there is an available thread to handle the request.
If not, the request is added to a queue, waiting for a thread to become available. This
approach allows Node.js to handle a large number of requests with a small number of
threads, reducing memory usage and increasing efficiency. Node.js also has built-in
support for asynchronous programming, which further enhances its ability to handle
multiple requests simultaneously. It allows developers to write non-blocking code that
can execute in parallel without the need for threads, further reducing memory usage. In
terms of memory management, Node.js uses a garbage collector to automatically free up
memory that is no longer needed by the application. It also provides APIs for developers
to manage memory usage, including the ability to allocate memory on the heap, which
can be useful for handling large data structures. Node.js use techniques to work with
multiple threads indirectly such as child processes, worker threads and clusters.
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In Node.js, child processes are separate processes spawned from a parent process.
Child processes allow parallel processing and help in avoiding the blocking of the
main event loop, which is crucial for applications that require high scalability and
performance. The child process module in Node.js provides the spawn() method,
which creates a new process and executes a command in a shell. The fork() method is
another way to create child processes that run separate instances of the Node.js runtime.
Interprocess communication (IPC) is essential for communication between parent and
child processes. The send() and on('message') methods are used to send and receive
messages between processes. The child process can also communicate with the parent
process using the process object. The cluster module is another way to work with
multiple processes in Node.js. The cluster module helps to manage multiple workers
that can share the same port and handle requests concurrently. The cluster module uses
the child process module to create worker processes. When using child processes in
Node.js, memory management is essential to ensure that the system resources are used
optimally. Each child process has its own memory space, and care must be taken to
avoid memory leaks and excessive memory usage. In summary, child processes in
Node.js provide a powerful mechanism for running tasks in parallel and improving
the scalability and performance of Node.js applications. Proper management of child
processes, including interprocess communication and memory management, is crucial
for the efficient operation of Node.js applications.

Methodology

Measuring the advantages of using multithreading in Node.js can be done through
various performance metrics. One common metric is response time, which is the time
it takes for the web server to respond to a client request. By using multithreading, the
response time can be reduced as the workload is distributed among multiple threads.
Another metric is throughput, which is the number of requests that the web server can
handle within a given time period. Multithreading can increase the throughput as more
threads can handle more requests simultaneously. Memory usage is also an important
metric to consider when using multithreading in Node.js. With multiple threads running,
the memory usage can increase significantly. Therefore, it is important to monitor the
memory usage and optimize the code to avoid memory leaks. Finally, the CPU utilization
is another metric that can be used to measure the advantages of using multithreading in
Node.js. By using multiple threads, the CPU can be utilized more efficiently, resulting
in faster processing times.

All measurements were conducted under uniform conditions, including consistent
CPU speeds, identical core counts, equivalent RAM sizes, and the same network latency,
to ensure that all the data collected would be relevant and accurate for comparative
analysis.
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const http = require('http');
const cluster = require('cluster');
const numCPUs = require('os').cpus().length;

const requestHandler = (req, res) => {

/I Work simulation

for (let i =0; i < 100000000 i++) {}
res.end(*Handled by worker $ {cluster.worker.id}");

b

if (cluster.isMaster) {

// Fork workers

for (let i = 0; i <numCPUs; i++) {
cluster.fork();

}

// Measure response time without clustering

http.createServer(requestHandler).listen(3000, () => {
console.log('Server without clustering running on port 3000');
const startTime = process.hrtime();

// Send requests to server without clustering
for (leti=0;i<10;i++) {
http.get('http://localhost:3000, (res) => {
res.on('data’, () => {});
res.on(‘end’, () => {
console.log(‘'Response time without clustering: ${process.hrtime}ms");
D:
1
}
D
}else {
/I Workers can share any TCP connection
// In this case, it is an HTTP server
http.createServer(requestHandler).listen(0, 'localhost');

}

In the code above, firstly server is created without clustering to measure its response
time. Web server work is simulated by running a for loop and then send 10 requests to
the server using the http module. We measure the response time using process.hrtime().
After that clustering is implemented using the cluster module in Node.js. Workers are
forked and server is created using the http module in each worker. Response time is
measured again by sending 10 requests to the server using the http module.

Server without clustering running on port 3000
Response time without clustering: 101.881338ms
Response time with clustering: 15.970443ms

In Node.js, the main thread can get overloaded when a long-running operation is
executed, such as a large file being read or a complex database query being performed.
When the main thread is blocked, it cannot process any new requests, which can result
in decreased performance or even a complete stoppage of the web server.

To detect when the main thread is overloaded and potentially causing issues with the
web server, there are a few techniques that can be used:

Monitoring CPU usage: By monitoring the CPU usage of the Node.js process, you
can see if the main thread is using a lot of CPU resources. If it is, it could be an indication
that it is overloaded.

Profiling: Profiling can help identify the specific operations or functions that are
causing the main thread to become overloaded. This information can then be used to
optimize the code and offload the heavy processing to other threads or processes.
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Timeout events: Setting timeout events can help detect when a request has taken
too long to process and is potentially causing the main thread to become overloaded.
By setting a timeout, you can then take action to prevent further requests from being
processed until the main thread has had time to catch up.

To measure a web server's CPU usage, various tools and techniques could be used.
One common approach is to use system monitoring tools such as top or htop, which
can display the current CPU usage and load averages of the server. Another option is to
use testing tools like Apache JMeter or Siege to simulate high traffic on the web server
and measure the CPU usage under different levels of load. This can help to identify
bottlenecks and performance issues in the code or infrastructure. It's important to note
that CPU usage alone is not always a reliable indicator of web server performance. Other
factors such as I/O operations, network latency, and memory usage can also impact the
overall performance of your web server. Therefore, it's important to consider multiple
metrics and performance indicators when evaluating the performance of a web server.

Profiling is a technique used to measure the performance of a program by analyzing
its behavior during runtime. It involves gathering data about the program's execution,
such as the amount of time spent on each function or method call, the number of times
each function is called, and the amount of memory used. This information can then be
used to identify bottlenecks or areas of the program that could be optimized to improve
performance. Profiling can be done using various tools and techniques, such as sampling
and tracing, and can help developers to optimize their code for better performance.

Here's an example of profiling for a simple Node.js application:

function fibonacci(n) {

if (n <= 1) return n;

return fibonacci(n - 1) + fibonacci(n - 2);
¥
function main() {

for (leti=0;1<10; i++) {

fibonacci(35);

}

}

main();

We can use Node.js's built-in profiling tools to profile the performance of this
application. First, we need to start the Node.js process with the --prof flag to enable
profiling:

Inode --prof fibonacci.js |

This will generate a isolate-0xXXXXX-v8.log file in the current directory, which
contains profiling information. We can use the --prof-process flag to process this file
into a human-readable format:

[node --prof-process isolate-0x XXXXX-v8.log > processed.txt
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This will generate a isolate-0xXXXXX-v8.log file in the current directory, which
contains profiling information. We can use the --prof-process flag to process this file
into a human-readable format. This will generate a processed.txt file, which contains
a detailed breakdown of the Node.js application's performance, including CPU usage,
memory usage, and function call counts.

For example, the output might show that the fibonacci function is responsible for
the majority of CPU usage in the application, and we might consider optimizing this
function to improve overall performance. Profiling can help us identify performance
bottlenecks and make informed decisions about where to focus our optimization efforts.

[Summary]:
ticks total name
2709 9.9% JavaScript
25351 92.4% C++
968 3.5% GC
158 0.6% Shared library bindings
108 0.4% Internal
[JavaScript]:
ticks total name
752 27.7%  Fibonacci
[CH+]:
ticks total name
24054 88.2% fib
[Shared library bindings]:
ticks total name
158 0.6% node
[Internal]:
ticks total name
108 0.4% LoadIC

This file contains a summary of the profiling data, broken down by the different types
of code being executed (JavaScript, C++, GC, etc.). It also includes detailed information
on the specific functions or methods being executed, along with the amount of CPU
time (in ticks) that was spent in each one.

In the context of Node.js, a "tick" refers to the smallest unit of work that can be
scheduled by the event loop. When Node.js starts up, it initializes the event loop, which
is responsible for managing the execution of asynchronous tasks. The event loop works
by checking the event queue for new tasks to execute, and each time it processes a task,
it is considered a “tick". Ticks are important because they allow Node.js to efficiently
manage the execution of asynchronous tasks without blocking the main thread. By
breaking up tasks into small, discrete units of work, Node.js can ensure that each task
gets a fair amount of processing time and that the system remains responsive even when
there are a large number of tasks to execute.

Results and Discussion

When it comes to comparing multithreaded Node.js and Go lang servers, there are
several factors to consider. Firstly, Node.js uses an event-driven, non-blocking I/O
model that operates using a single thread to handle multiple requests. This means that
Node.js can handle a high number of connections with relatively low system resources.
On the other hand, Go uses a multithreaded approach to handle incoming requests,
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allowing it to handle a higher number of concurrent requests. Secondly, Go has built-in
support for concurrency, allowing it to create lightweight threads, or goroutines, that
can be used to handle multiple tasks simultaneously. This means that Go can easily
handle CPU-bound tasks in parallel, which can improve its performance in certain use
cases. Thirdly, Go's standard library includes support for channels, which can be used
to pass messages between goroutines. This makes it easy to coordinate and synchronize
tasks, which can simplify the process of writing concurrent code.

I constructed a more practical situation for the purpose of comparing Node.js and
Go.

CREATE TABLE goods (id BIGSERIAL NOT NULL PRIMARY KEY, name VARCHAR (255) NOT NULL);

INSERT INTO goods (name, description, price)
VALUES ('Apple', 'Red fruit', 100)

const cluster = require('cluster');
const numCPUs = require('os').cpus().length;

if (cluster.isMaster) {
console.log(*Master ${process.pid} is running’);
for (let i = 0; i < numCPUs; i++) {
cluster.fork();

}

cluster.on('exit', (worker, code, signal) => {
console.log(*worker ${worker.process.pid} died");
s
}else {
const express = require('express'’)
const app = express()
const port = 8080

const { Pool } = require('pg")
const pool = new Pool({
host: 'localhost',
port: 5432,

D)

const getGoods = (request, response) => {
pool.query('SELECT * FROM goods', (_, results) => {
response.status(200).json(results.rows)
B
}

app.get('/goods', getGoods)
pool.connect((_, client, done) => {
app.listen(port, () => console.log(*Worker $ {process.pid} is running"))
1
}

package main

import (

"database/sql"

"Fmt"
"github.com/labstack/echo/v4"
_ "github.com/lib/pq"

"og"
"net/http"

)

const (

host = "localhost"
port =5432
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)
var db *sql.DB

type Good struct {
ID int ‘json:"id"

.

func getAllGoods(c echo.Context) error {
rows, err := db.Query("SELECT id, name, description, price FROM goods")
defer rows.Close()

goods := make([]Good, 0)

for rows.Next() {

var good Good

goods = append(goods, good)

return ¢.JSON(http.StatusOK, goods)
}

func main() {
psqllnfo = fmt.Sprintf("host=%s port=%d user=%s "+
"password=%s dbname=%s sslmode=disable",
host, port, user, password, dbname)
db.SetMaxOpenConns(50)

e := echo.New()
e.GET("/goods", getAllGoods)
e.Logger.Fatal(e.Start(":8080"))
}

Based on the provided data, the Go Echo server outperforms Node.js in terms of
requests per second, with 13,545.86 requests per second compared to Node.js' 3,233.38
requests per second. Additionally, the Go Echo server used less memory than Node.
js, with 72.1MB compared to 105MB. However, it should be noted that Node.js
still performed relatively well and the difference in performance may not be critical
depending on the specific needs and requirements of the project.

Conclusion

Node.js is a highly efficient technology for building server-side applications,
with many built-in tools for improving performance, such as clustering and worker
threads. While it may not always outperform other languages like Go in terms of raw
speed, it still holds its own, especially when you consider its ease of use and the large
number of available libraries and frameworks. Additionally, its event-driven, non-
blocking I/O model makes it particularly well-suited for handling large numbers of
connections simultaneously. With careful attention to architecture and optimization,
Node.js applications can deliver high performance even under high loads. Ultimately,
the choice of technology will depend on the specific requirements of the project and
the skills and preferences of the development team. However, it is clear that Node.js
remains a powerful and efficient option for many use cases, and its popularity in the web
development community is a testament to its ongoing relevance and usefulness.

Performance of any technology depends on various parameters, not just on the
number of threads. Node.js and Go are fundamentally different languages. Node.js is an
interpreted language, while Go is compiled. This difference in execution can influence
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the performance in various ways. However, both languages are trying to optimize their
performance to the highest extent possible. Node.js has come a long way in optimizing
its V8 engine. On the other hand, Go is known for its speed and efficiency, particularly
in high-concurrency applications. In conclusion, while Node.js may not be as fast as
Go in certain scenarios, it is still a very efficient technology. Ultimately, the choice
of technology depends on the specific requirements of each project and its unique
parameters.
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AnHoTtauus. P sxone NP kimacTapblHBIH TSHITT MOceNec iIKi KUBHIAPABIH «>S
KOCBIHIBICBIHBIH €Ce0iH Lemryre KenTipingi: S, KaiitanaHOaWThIH HaTypall caHaap
KUBIHBI. NP-TOJIBIK KJIaChIHA KATAThIH TYXXbIPBIMIAJIFAH €CEITIH ChI3BIKTHIK (HeMece
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Annotanus. [Ipobnema paBeHcTBa kiaccoB P 1 NP cBeneHa Kk pelieHuro 3a1a4u o
CyMMe TMOJMHOKECTBS, MHOXKECTBO IIETBIX  MOJOXKHUTENBHBIX  umcenl  0e3
nopropeHuid.  Jlokazana unuHedHas (OO KBaxpaTHYHAs ) Pa3pelIuMOCTb
MOCTABJICHHON 3aJlauM, KOTopas NpuHAAISKUT kiaccy NP-complete. TpeGyemoe
MPOCTPAHCTBO paBHO Takum 0Opa3oM, JIMHEHHAs Pa3pelIMMOCTh M TOJHOTa subset
sum problem HOATBEPKAAIOT PaBeHCTBO KitaccoB P u NP.
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Beenenue

[Ipobnema paBencTBa kinaccoB P u NP siBisiercst ieHTpalbHON OTKPBITON MPOoOIeMOit
HE TOJFKO B TEOPUH aJTOPUTMOB (KJIACCOB CIIOKHOCTH), HO M BCE MaTEeMaTHKU. JTa
3amaua Obuia copmysarpoBana CtuseHoM Kykom B 1971 roay u 70 cux mop ocraercs
HepemeHHol. Kitace NP xapakrepu3yeTcst Kak «TpyJHO PEIIUTh, JETKO MPOBEPUTHY.
BaxxapiM IoaAX040M HCCIICA0OBaHUA HpO6HeMBI TBICAYCIICTHUA ABJISACTCA aHAJIN3 3a1a4
u3 knacca NP-complete, «cambix cioxHbix» B kiaacce NP. B 2000 romy 3a
JIOKA3aTeNbCTBO yTBepKAeHUd P=NP wunu 3a 10Ka3aTelbCTBO €ro ONPOBEPKEHUS
MAaTeMaTU4YCCKUM MHCTHUTYTOM Kimms Ha3znadena nmpeémMusd B OJJMH MUJUJIMOH OOJIJIapOB
CIIA. Bo-mepBeiX, 3amagya O CyMME€ IIOJMHOXECTB MPHHAIICKHUT Kiaccy NP-
complete. Bo-BTophix, u3BecTHas Teopema, eciu HekoTopas NP-monHas 3amaua
pa3pelrma 3a noJiMHoMHuallbHOE BpeMs, TO P = NP. B-TpeTbux, MHOrHME yUE€HBIE XOTAT
J0Ka3aTh o0Iee yTBep)KIAeHHe, 4TO Jrobas OBICTpO MpoBepseMas mpobiemMa Takxke
MOJKET OBITH pelieHa OBICTPO. DTH OTMEUYEHHBIE YTBEP)KICHHUS OTKPHIBAIOT IIMPOKHE
T'paHUIbL JOCTHUXKCHUA MOCTaBJICHHOMN HpO6JIeMLI. OCHOBHBIMU METOAJaMU
WCCIIEIOBAHUA 3TON TPOOIEMBI SBISIFOTCS
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SKCIIOHEHIINATIBHBIE aJlTOPUTMBI, KOTOPBIE POCMATPUBAIOT IOAMHOXKECTBA HCXOAHOTO
MHOXXECTBA C MOIIIHOCTBIO OT €IMHHMIBI 10 JUIHHBI Bxoda (Horowitz & Sanni, 1974;
Schroeppel & Shamir 1981), u meTox momHOro mepedopa MCCIeAyeT MOAMHOXKECTBA
MOIITHOCTH OT €IWHHIBI J0 HEKOTOPOW KOHCTAHTBHI, MEHBIIEH W HE 3aBHCALICH OT
JUTMHBI BX0Ja. BerurcauTenbHas CIOKHOCTh 3aJa49H O CyMMeE ITOJJMHOKECTB 3aBUCHUT OT
JBYX MapaMeTPOB — MOIIMHOCTH U TOYHOCTHU p (OTpENesseTcsl KaK YHCIO ABOMYHBIX
Pas3psaaoB B UKCIIAX, COCTABISIOMINX MHOXKECTBO).

B paborax (Sinchev et al., 2019; Sinchev et al., 2020) ymeHbIIeHEI B Ba pa3a 3Ta
KOHCTaHTa U BpeMs BBIIOIHEHHS anroputMa, a B (Cunues, 2021) ycTaHOBIEHA BEPXHSIA
rpanuna MouHocTH noamuoxectsa. [lomyuen matrent CLIA (Sinchev, 2019b). Takum
00pa3oM, OCHOBHOW XapaKTEpUCTUKOH IPH pacueTe BPEMEHM SBISETCS MOIIHOCTD
HCXOIHOTO MHOXXECTBA W HMX HEMOCPEACTBEHHO BBHIOMPAEMBIX TMOAMHOXKECTB JUIS
peleHns TOCTaBIeHHOH MPOOIEeMBI.

Bomnpoc o paBenctse knaccoB P u NP o cux mop He pelieH, MHOTHE CTIEUaTNCThI
CKJIOHHBI CUUTATh, YTO OHU HE PaBHBL. B Moanep Ky 3Toro MHEHHsI IPUBOAUTCS JOBOJ,
YTO yX€ Ha MPOTHKEHUU OoJsiee YeM IATH ACCATHIETHI He ObUIO HalJIeHO alroputMa
C TIOJIMHOMHAJIbHBIM BPEMEHEM BBITIONHEHHS HU A7 onHol U3 6onee 3000 n3BecTHBIX
NP-complete 3agau. OxoHYaTeNbHYIO TOYKY B CIHOpE IOCTaBUT JHIIb CTporas
MaTeMaTH4ecKasi OLleHKa CBEPXY MOIIHOCTH BBIOMPAEMBIX MIOIMHOKECTB.

[ocranoBka 3amay. JlaHo oTcopTupoBaHHOE (HE 00s3aTelIbHOE YCIOBHE)
MHO’KECTBO MOJIOKHTEIBHBIX IEbIX uncesn X" mommnoctu 1 = |X™| Ge3 nopropenuit
u 1ienoe gucio S. TpeOyeTcsl BBISICHUTD, BO-TIEPBBIX, BO3MOXKHO JIM BEIOPATh XOTS ObI
OJTHO TIOMHOXKECTBO X MOLIHOCTH Kk = |X k |, CyMMa 3JIEMEHTOB KOTOPOTO ObLiIa paBHa
ceptudukary S BO-BTOPHIX, BEIOpATh Bce MOAMHOXKECTBA , CyMMa JIEMEHTOB KasKI0TO
13 MOJIMHOXECTB ObLIa paBHa cepTudukary S.

Toraa gpopmanbHasi MOCTaHOBKA 321241 O CyMMeE IIOIMHOKECTB B TapaMeTPH30BaHHOM
¢dbopme umeeT BHI:

S:3AXFeX™ XK £ 0, Y, cxkx; =S. (1)

Beenem orcoptipoBaHHOE (He 00s3aTeIbHOE YCIOBHE) MHOKECTBO HATYPAaIbHBIX
uncen N'={1,2,3,...,n} MomHOCTH n = |N"|, KOTOpOE SIBIACTCS YACTHBIM CIIy4acM
MHOXecTBa N"3a1a41 0 CyMMe HOMHOXECTB 1 0003HadeHus1. be3 notepb 00MIHOCTH B
MHOXKECTBO MOKHO BKJIIOUHTB YMCIIO HYJb, Torna N'={0,1,2,3,...,n-1}. CrpaBennusa
CIIe/yIOmas TOCTaHoBKa O cymme roamuokects NKSN™  mommocrn k = |N¥| ¢
3a/laHHBIM MHJIEKCHBIM cepTH(HKaTOM S, B IapaMeTPH30BAaHHOM (opme:

. k — — k
Sg: ANCCSN™, ZnieNk Ny = Sk, q = q(sk,N ), (2)
rae QpyHKIMA-CUETYUK q = q(sk, N k) BBIYHCIISET KOIMYECTBO MOIMHOXKECTB N,

HpI/I 3a1aHHBIX 3HAYCHUAX UHICKCHOI'O CepTI/I(i)I/IKaTa HI/I)KHI/H71 HNHICKC KOTOpOFO CBsI3aH
C MOIIHOCTEIO k.
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3amada (2) HMCKIOYAET W3 BBIYUCIUTEILHOW CIIOKHOCTH 3amadd (1) mapamerp
TOYHOCTU p, U TEM cambIM, obOnerdaer pemieHue 3anauu (1). HaGop smemenTOoB
noaMHOKecTBa NX onpeiensieTcs Ha OCHOBE (DYHKIMU COYETaHuU K.

k _ n!
Cn = kl(n—k)!' 3)
Kaxmoe mogMuoxkecTBO N* COCTOMT U3 k 3JIEMEHTOB MHOXeCTBa N
MeTonbl pelleHHsi NMOCTABJEHHBIX 3ajad. [Ipemnaraercss HOBBIM MOIXOI IO

pemenuio moctaBineHHo 3amad (1) m (2) m dopmupoBaHmIO ammapara paboOTHI

C WHJEKCaMH MHOXECTBa X" Ha OCHOBE MHOKeCTBa N" C IENbI0 HaXOKICHHS

MTOJTHOTO HAabopa MOAMHOKECTB X*, KOTOpPBIE MOTHOCTBIO ONUCHIBAIOTCS C TIOMOIIBIO

moamuoxkecTtBa N momuocTr k. CortacHo (yHKIMH codeTanus(3) HaiigeM auama3on

Sk €[sg"™ s, “4)

i k+1)k k-1)k — cmax
e st = %,s,’cnax =kn — % 3nech mepeMeHHas My = S —

min
=Sk + 1 onpenensier KONMMIECTBO YHUKAIBHBIX UHIEKCHBIX CEPTU(DHUKATOB.
Jemmal. Ilycty k = 2 u 3anano muoxectso N*. Torna 3I s, = s, Takoe, 4TO

q* = maxq( sy, N?), T < 0(maxq(s;,N?)) <0 (E) <
Sy S ~ 2

<o(m,s=0("22) <om?,

Jlokasarenscro. [onoxum N™ = N° = {1,2,3,4,5,6,7,8,9} mouroctu n=9. Jlis
MOCTPOEHHSI TPEYTOJILHON MaTpuIbl mopsiaka 8x8 ((n-1)x(n-1)) 6e3 ckoOOK:
121314151617 18 19
2324 2526272829
343536373839
4546 47 48 49 (5)
56 57 58 59
67 68 69
78 79
89
(mOCTaTOYHO MPUMEHUTH Omeparop koHkareHauuu @) npucoeauuuts tudpy 1 k
JIIeMEHTaM
MHO)kecTBa N’ (IaHHOE MHOXKECTBO TPECTaBIIsiCT cOOOH OIHOMEPHBIH MacCuB)
HaYMHAs CO BTOPOTO AJIEMEHTA H JI0 KOHIIA; 3aTeM TPUCOEANHUTD HUPPY 2 K STIeMEHTaM
9TOTO MHOXKECTBA, HAYMHAS C TPETHETO AIIEMEHTAa M JI0 KOHIIA, M TaK Jaliee- MOKa He
nonyuruM mnocieanuii sneMedt (89). KomuuectBo moaMHOkecTB N’ cOBHagaeT ¢
3HauenneM GyHkuuu codetanns C2 = 36. Marpuna(5) ONMCHIBAET BCe HEOOXOAMMBIE
HUHICKCHI, IO KOTOPLIM MOXKHO HaWTH BCe IMOAMHOXKECTBA HO U ONPEACIACT UHIACKCHBIC
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ceprudukarel S; = n; +n;,n;,n; € N™, [loaTroMy MOXKeM HEPEHTH K CIIEIYIOIEMY Iary
JI0KA3aTeNIbCTBA U ONPE/IENIAEM AHaNa3oH(4), T ecTh, Sz € [s§", s5"**] = [3,17] u Takux
YHHKAJIbHBIX MHJICKCHBIX cepTH(hHKATOB OyneT m,=15. Jlanee 3a1aeM TeKyIlee 3HAYEHUE
S,, TPEJCTABIAIONIEE COOOK CyMMy HMHIEKCOB, W ONpENENSeM IPUHAIJIEKHOCTh
9TOTO 3HAYCHHUsS 3JICMEHTY TOHW WM WHOW JMaroHalld TPEyrojibHOW Marpuibi(5), a
HMEHHO: s, =3 — (12), s, =4 - (13), s, =5-(1423), s, =6->(1524), s=7-
(162534) s, =8 - (17 26 35), s, =9 — (182736 45), s, =10 - (19 28 37 46),
s; =11-(29384756) u Tak gamee sz =17 —>(89). B cBow ouepenp, GyHKIUs—
CYETYHK YOBJIETBOPIET HEPABEHCTBY q = q( 52, N?) < m, M ONpeenseT HOBTOPSIEMOCTh
3aJaHHOTO 3HAYCHUS HMHIEKCHOTO cepTH(UKara APYTHMH CIOBaMH, OIpEIesseT
MPUHAIJIEKHOCTh 3TOTO 3HAYEHUS DJIEMEHTY TOW WJIM MHOM JUArOHAJI TPEYrOJIbHOMN
MaTpuIpl(5), a pelIeHre 3a1aul MaKCUMU3alliY 3alUIleM B BUJIE:

q" = maxq(sy N*) = q(s3, N*) = [F]=4 an  s;=9-(18273645), s;=10-
(192837 46), s; =11 - (293847 56). CnenoBarenbHO, MaKCHUMaIbHOE KOJIHUYECTBO
MOAMHOXKECTB N2, yIOBIETBOPSIONIMX HMHICKCHOMY cepTH(HKaTy Sz B Habope
paBHo 4. IlocrnenHee ompesaenseT MaKCUMaJbHOE KOJIUYECTBO MOAMHOXKECTB X7
JlelcTBUTENBHO, 1S IPYTHX 3HAYE€HMH MHAEKCHOTO cepTH(UKaTa S, 3HauYeHHe q<4
st MHokecTBa N°. U, HakoHell, 0000111asi MOMy4YeHHbIC Pe3ybTaThl Ui MHOXKECTBA
N nmoctaTouHo TpeyroiabHyIo MaTpuily(S) mopsaka (n-1)x(n-1) npeactaBuTh B BUIE:

1213 ......... In-11n

2324 ...... 2n-12n
...... (6)

n-2n-1n-1n

n-1n

Tornma Bpemst paboThl anroputma T = 0(n), modydeHHOE B pabOTe, YMEHBIIUTCS B
nsapasa: T<O ( )TpeGyeMoe HPOCTPAHCTBO S = 0 ((n Dn) < 0(n?).

Hdns k=3 Ha ocHOBe JeMMBbIl M omeparopa KOHKaTeHAllUH @ pa3paboTaHbl
AJITOPUTMBI TEHEpaIluu JBYMEPHBIX TPEYTOJbHBIX MATpPHUI[ C YYE€TOM pPaBEHCTBA
C¥ = C"*Gonee sddexTrBHBIE 1O cpaBHEHMIO B [7] U Hanee MOxKeM chOPMYITHPOBATH
B oOmeM BHIE C OIEHKOW CBEpXy Ha BpeMs BBHINIOJIHEHHS aJITOPUTMa BBIOOPKH
nonMHOkecTB NK, Xk

Jlemma 2. Ilycts 3ananbl MHOKeCTBO  N" n mapametp m,. Torna Bpems BHIOOPKH
nogAMHOXECTBA N ke N*™ u TpeOyeMoe MPOCTPAHCTBO YAOBIECTBOPSIOT YCIOBHSIM

(n-1)*n
T < 0(kn), S<0 (—) | -
max _ }1{nm+1=kn_ 2) -

HoxazatenpcTBo. CornacHo nemmel Haiigem my = Sy
k(k+1)

+1. U3 ostux dopmyn umeem ounenky m,<kn. CommacHO NpeuIoKeHHOMY
BLIHJe noaxomy monyduM T < O(k(n—k)+1) <0(kn), S<O0 (M . C gpyroit
CTOPOHBI, 0OJiee TOYHBIE OIEHKH Ha Bpems T MOXeM IMONydduTh depe3 (PyHKIHo-
CUeTYuK 9 = Q(Sk,N k) KOTOpasi OIpedcisieT MOBTOPSEMOCTh 3aJaHHOIO 3HAYCHUS
MHJIGKCHOTO CepTH(UKATa S_M YIOBIETBOPSET YCIOBHIO: q = = max q( s, N*) =
q(si, N*) < my. TTosToMy BpeMmsi BBIIOIHEHHS ANrOpPHTMa paBHO T < 0 (Q(Sk N k))
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Tpedyemoe mpocTpaHcTBO Oepercs u3 nemmsbl 1. Takum obpasom, Bpemst T u Tpedyemoe
IPOCTPAHCTBO S YIOBIETBOPSAIOT yCIOBHSAM:
T < 0(q(si, N¥)) < 0(kn) < 0(n?), S < 0 (“222) < 0(n?) (7)
OctaeTcst OTKPBITBIM BONPOC O CBA3M cepTudukara 3azxadd (1) ¢ MHIEKCHBIM
ceprudukarom s, 3a1auu (2).

Teopema 1. TIycThb BBINIONHEHO YCIOBHE XxexkXi =S, Torma CymecTBYIOT
NoAMHOKeCTBA X* C xn Nk ¢ Nm MOIIHOCTH W MHICKCHBIN CepTH(HKAT s, Takwe,
gro q(S,X*) < q( s, N¥).

JokazarenscTBo. BhimonHeHne nepBoro yciaoBUsl TEOPEMBl 03HAYAET, YTO CyMMa
BCEX k BIIEMEHTOB MOJIMHOKECTBA X, ONPENETIACTCSA TaK

XX+t xg A xy =S, i#Fj#E o E G Eh XX, xg, %, € XK S X (8)
W3 coorHomieHus (9) JIerko HAXOAUTCS HHACKCHBIH cepTH(UKAT
ng+n 4o+ ng +n, = s g, ,ng,ny €NES N Q)

Ha ocHoBe BhImle qOKa3aHHBIX JIEMM HpPU HM3BECTHBIX 3HAYCHUSX MOLIHOCTH
k m MHIEKCHOro cepTH(UKATa S, HaXOIATCA BCE BO3MOXKHBIE NOAMHOXKECTBa N,
TAaKHUE, YTO ZnmentMi = Sk.  [lomumo mocieanero ycnaoBusi(9) JOMKHO BBHITOJTHATHCS
orpanuuenue(8), mosromy q(S,X*) < q(sx, N).

Crenyronias TeopeMa MOKa3bIBaeT CBA3b MEXKIy MPOU3BOJBHBIM cepTUHUKATOM S
3aa4u (1) ¥ MPOU3BOJIBHBIM HHICKCHBIM CepTU(HKATOM s 3a1a4 (2). [ToaTomMy BBEIeM
CJIEYIOIIE BETUUNHBI:

Znennny =N €))

inEX” X =3 (10)

Teopema 2. Tlpu 3amanHoM ceprudukaTe 3amadyd o0 cymMMme mnoiaMmHoxecTB (1)
WH/ICKCHBII cepTUdUKAT 3amauu (2) HaxoauTcs 1o hopmyie

NS NS NS

s=[F] - v vl (1)

JoxkazarenbctBo. [lepBas popmyiia (9) onpenernser cyMMy BCeX MHICKCOB MHOMKECTBA
Ne, a Bropas (10)-cymmy Bcex snmemeHTOB MHOXecTBa X°. Torma crmpaBeminBo
COOTHOILIEHHE 5 ~ 5, KOTOPOE CIEAYET U3 TEOPEM O CPEIHEM. YUMTHIBAS JEIMMOCTb
HALEJIO U CBOICTBA koMOuHaropHbIX 3ana4 (1) u (2), momyyaem uckoMyro Qopmyiy
(11).

BcenencTsue Toro, 4To  S=S,, HO MOIIHOCTh K HEM3BECTHA /IS MOAMHOMECTBAa N
M, B TOM YHCJIe, 1 MOIIHOCTh Kk Ui momMHOXKecTBa ~ X* I 3aJlaHHOM 3HAYCHUH
ceprudukara S HeM3BECTHA, OJJHAKO MHACKCHBIN CepTH(UKAT TOJKEH YIOBICTBOPSTH
HepaBeHCTBY Sp < s < s¢'™ cremyromtero u3 amamasona (4). Herpymmo 3ammcath
nuana3onbi(4) JUIs KaxIod MOMIHOCTH K moaMHOkecTBa N¥ M3 MHOkecTBa NP
a MMeHHO, N®={12,..8 TP k=2 s,€[315, k=3, s;€[621], k=4, s4€
[10,26], k=5, ss€[15,30], k=6, s, €[21,33]. B yacTHOCTH, nepeceueHUe MEepPBbIX
YEeThIpEX JHUaAa30HOB ITO3BOJISIET HalTU MOIIHOCTH k =2V3V4V5.
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BBu1y MHOrO3HaYHOCTH BBE/IEM KOO YUIMEHT IPUHAIIEKHOCTH @,, YIOBIETBOPSAIO-
e paBeHCTBaM:

s+ (1 — a)si™ = s, dpprspis + (1 — @) Sis =, (12)

rae k = 2,3,...v/n. Bepxusis olleHKa Ha MOIHOCTE k Haiinena B [5]. Torma cipaBeiiBa

Teopema 3. Ilyctb uHACKCHBIN cepTuduUKar s Beraucisercs no ¢popmyse (11). Ecnu
KO3 QUIMEHTHl NMPUHAICKHOCTH YIOBJICTBOPSIOT HEPaBEHCTBY ¥k < Tk+1, TOTAA
UHJIEKCHBIN cepTuduKar s € [sf, s u s; = s.

HoxkazarenscTBo. BBuay Beimykimoctn MHOkecTBa N" BBeaeHHBIE (GopMynbl (12)
cnpaseyuBbl. [109TOMY BBIMUCIHM KOO(DQUIMEHTHI MPUHAJIEKHOCTH a, U a, ., Ha
ocHoBe popmyi (12) uist KaKI0TO 3HAYCHUS k = 2 V k = 3 W JIaJIee MPHU YCIOBHUH MPHU
yCIOBUM S < My. Ecnmm @k < Qp+1,’ TOTHA YCIOBHSA TEOpPEMBI BBINOMHEHHI. [IpoBepka
HEPaBEHCTBA Xk < Q+1 OCYLIECTBIISIETCS TOJBKO ISl COCEAHUX 3HaYeHnH k.

IIpumep. Jlansl MHOXKecTBa X® = {10,14,17,20,36,38,43,47}, N® ={1,2,..,8},5 =60, § =
225,V = 36. Ha OCHOBE JIeMM M TEOPEM BBIYHCITHM HHIEKCHBII CEPTH(HUKAT S Ha OCHOBE
¢dopmynbi(11): B cnyyae S =60 uMmeeM s = 32;? =[9,6] =9 v 10. CormtacHo Teopeme
3 k03 HUIMEHTEI NPUHANTIEKHOCTH g, = 0,4166, a; = 0,7333. I3 ycnoBua a; < az
UMeeM, UT0 k =2 U s =s,, s € [3,15]. WugexcHslit ceprudukar s =9 TMO3BOJACT
HaiiTu nofaMHoxkecTtBa N? ={18} Vv {27} V(3,6}V {4,5}, onHako Bce MOIMHOKECTBA
X2 = ¢. llosTomy p s = 10, N2 = {2,8} v {3,7} v {4,76}.' Cpenu Haiinentnoro Habopa N2
nMeeTcs MoaMHOkecTBO N2 = {3,7} & x3+x;, = 60, X? = {17,43},

3akiarouenne

JlokazaHbl JeMMBI WU TEOPEMBI, OIPEICNAIONIME pEIIeHHe 3aJadyd O CyMMe
MOJMHOXECTB W Ha OCHOBE KOTOPBHIX pa3paboTaH aHAaJMTHYECKUN ammapaTr paboThl
YIPAaBIEHUs UHICKCAMU HCXOHOTO MHOKECTBA. BBENEH MHIEKCHBIA cepTH(UKAT S ,
KOTOPBII OmpeaensieT MOIIHOCTh TpeOyeMOoro MOJMHOKECTBA M TIOKa3aHa €ro CBS3b C
ceptudukarom S. Pazpaboran HOBBI MEXaHU3M yNpaBlieHHS UHIEKCAMUA MHOXKECTBa
XX, KOTOpBIH MO3BOJNMI CYIIECTBEHHO COKPATHTH BPEMs BHIOOPKH MOIMHOXECTB X",
YAOBIETBOPAIONMX cepTudukary S. BBuay Toro, 4to ycTaHoBieHa JUHEHHas (J1O0
KBaJ[paTU4Has) pa3peIiinMOCTh 3aJa4H O CyMMe MMOJMHOKeCTB U3 kitacca NP-complete,
MO3TOMY Ha OCHOBE M3BECTHOH TEOpeMBbl (M3BEeCTHas TeOpeMa YTBEpKIAeT, 4TO
ecnu HekoTopas NP-monmHas 3ajmaua paspemnma 3a MOJMHOMHUANBHOE BpeMsi, To P =
NP) cnenyer paBenctBo knaccoB P u NP. [IpuBenensl npumepsl, TOATBEPKIAIOIINE
CIPaBEJINBOCTD MTOyUYEHHBIX PE3YIHTATOB.
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Abstract. Currently, digital technologies are penetrating deeper and deeper into all
spheres of human activity. And it is difficult to imagine at least any area of human
activity that is not affected by digital technologies. The transition to a digital way
of transmitting information (digitalization) can be observed in all directions: in the
development of interpersonal relationships, in professional activity, in receiving and
providing services, recreation, and much more. Modern teenagers actively use laptops,
gadgets are not only a means of communication and entertainment, but also as a tool for
education. The following research paper examines the use of digital opportunities among
the population. The input data were the results of the official website stat.gov and the
questionnaire. The main purpose of this study is to evaluate and use several algorithms to
determine the level of digital literacy of the population using raw data. Before extracting
the data features, the sample was carefully processed. To improve the accuracy of the
implemented model, hybrid methods were used to extract features. Six classifiers were
used to classify the data. As a result, a detailed comparative evaluation was carried out
for several trained models. All the results of the trained models are presented in the form
of histograms and tables. The paper provides statistical data for 2020-2022. Based on
the analysis of statistical data, the author of the article made conclusions that allow us to
talk about the formation of new trends in the digital development of Kazakhstan.

Keywords: digital literacy, intellectual analysis, machine learning, region
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Annoramus. Kazipri yakpITTa LOUQPIBIK TEXHONOTHsIAp aJaM KbI3METiHIH
OaprnblK cananapblHa TepeHipek eHyne. L{udpnblk TexHoJorusuiap acep eTHneiTiH
azaM KbI3METiHIH Ke3-KeJIF'eH cajlachlH eNecTeTy KubIH. AKnapartel OepyaiH
UUGpIbIK TocimiHe (UUQpraHAbIpy) Kelrydi OapiblK OarbiTTapaa Oalikayra Oonabl:
TYJIFaapajblK KaTblHACTApAbl AAMBITYNa, KOCiOM KbI3METTE, KBI3METTepAi aly MeH
YCBIHY/A, AeMajbicTa xoHe T.0. Kasipri xacecmipiMiep HOYTOyKTep/i, raKeTTepIi
KapbIM-KaTblHAC TIEH OWBIH-CAyBIK KYpajibl PEeTiHAE FaHa €MeC, COHBIMEH KaTap OKY
Kypaibl peTinie ae OenceHai KonpaHanel. Keneci 3epTTey KyKaThl XalbIK apachlHIa
UUQPIBIK MYMKIHAIKTEpAl MaijanaHyabl KapacTelpalbl. bacTanmkel JepekTep pecMH
CaifTTaH aJbIHFaH HOTHXeJep OOJIbI stat.gov JKoHe cayanHama. by 3epTTeyniy Herisri
MakcaThl MIMKiI AEpPEeKTepAi MaiiianaHa OTBHIPBIN, XaJNbIKTBIH LHUQPIBIK CayaTThUIBIK
JeHI'elliH aHBIKTay YIIiH OipHeIle alropuTMIepAi Oaranay *oHE MaijaiaHy OONbII
Tabbutanpl. Jlepekrep OenrinepiH mbiFapMac OypblH yiari MykusTt enzenai. Icke
aCBIPbUIFaH MOJENBIIH IONIITiH apTThIpy YIUiH Oenrinepni amy yIIiH THOPWATI
ozicTep KonaaHbUINBL. JlepekTepai sKiKTey YLIIH aiThl KIacCH(pUKATOp KOMAAHBLIIBL.
Hotmxecinae OipHelie OKbITBUIFaH MOJETBAED YILiH erKeH-TerKei caabICThIpMAaIbI
Oaranay >Kyprizinai. OKpITBUIFaH MOJAENBAEPIIH OapibIK HOTHXKEIEPi THCTOrpaMmanap
MEH KecTelnep Typinae ycbiabiran. Kyxkarra 2020-2022 xbutaapaarbl CTaTUCTHKAIBIK
MosiMeTTep KenTipinreH. CTaTUCTHKAJBIK AEPEKTEepAl Tajjay Heri3iHae MakajaHbIH
aBTopbl KazakcTaHHBIH HU(PIIBIK JaMyBIHAAFBI )KaHa YPAICTEpAiH KaJIBIITACYBI TYPaJIbl
aiiTyra MyMKiHJIiK OepeTiH KOPBITBIHABLIAP Kacabl.

Tyiiin ce3gep: Lludpnpik cayaTTbUIBIK, 3UATKEPIIK TajAady, MAlIMHAIBIK OKBITY,
aliMak

Joiiexco3 ymin: 1. A. Toitra0si, I'K. CemOnna. MammHambIK OKBITYIBI KOJJaHY
apKbUTbl IU(QPIBIK cayaTTBUIBIK JCHreliH Tannay//XaiblkapaiblK —aKIapaTThIK
XKOHE KOMMYHHKALMSUIBIK TeXHONoTusiap KypHaisl. 2023. T. 04. Ne 2. 102-111 60.
(Arputmbig. ). https://doi.org/10.54309/1J1CT.2023.14.2.010
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Aunnotanus. B Hacrosiee Bpems u(poBbIe TEXHOIOTUU POHUKAIOT BCE TITyOKe U
1yOke Bo Bee cephl uesoBedeckoil aesrenbHoCTH. Y TpyHO nipencTaButh cebe XoTh
KaKyr0-TH00 cdepy uesloBeUecKol NesTeIbHOCTH, Ha KOTOPYIO HE BIUSIOT IH(pOBEIE
texHonoruu. [Tepexon k uudpoBomy criocoly nepeaadn nHpopMarmu (g poBU3aIus)
MOXXHO HaOIIO/IaTh BO BCEX HATPABICHUSX: B PA3BUTHH MEXKIMYHOCTHBIX OTHOLICHUH,
B ITpoeCCHOHATBHOM I TETLHOCTH, B MIOJYYSHUH U TIPEIOCTABICHUH YCIIYT, OTABIXE H
MHOTOM JpyroM. COBpeMEHHBIE MOJAPOCTKH AKTHBHO HCIIOIB3YIOT HOYTOYKH, Ta/IKEThI
HE TOJIBKO KaK CPEICTBO OOIICHHS M Pa3BICUCHUS, HO M KaK HHCTPYMEHT OOy4eHHUsI.
B crnemyromem uccienoBaTeabCKOM JOKYMEHTE pacCMaTpUBAeTCsl HCIOIb30BaHUE
IU(pPOBBIX BOBMOXHOCTEW cpeiu HaceNeHus. VICXOMHBIMU JAaHHBIMU OBLITH PE3yJBTaThI
¢ opUIHANBHOTO caiita stat.gov n ankera. OCHOBHOH LIEJBbIO JAHHOTO HMCCIIEIOBAHHS
SIBIISIETCS] OIICHKA M MICITOJIb30BaHIE HECKOJIBKIX aJTOPUTMOB JIJISl OTIPECIICHHST YPOBHSI
IU(pPOBON TPAMOTHOCTH HACEJIEHHsI C HWCIIOJIb30BaHUEM HEOOpaOOTaHHBIX JaHHBIX.
[lepen n3BneueHUEM MPU3HAKOB JaHHBIX 00pa3el] ObLI TIIATeIbHO 00padoTaH. UToOb!
MOBBICHTh TOYHOCTh PEANIM30BAHHOW MOJIENH, JUIS W3BJICUCHHUS TNPHU3HAKOB OBLIH
HCTIOJIb30BaHbI TMOPHTHBIE METOBI. J{J1s1 Kitaccu(UKaIK TaHHBIX OBLIO UCTIONB30BaHO
miectsh KinaccudukaropoB. B pesynbrare Oblia poBecHa MOAPOOHAs CpaBHUTEIbHAS
OIICHKA JJIsi HECKOJMBKMX 00ydeHHBIX Moneneil. Bee pesynbrarsl 00ydeHHBIX MOIEeH
MPeCTaBICHBI B BUIE THCTOTPAMM U TAOJHIL. B TOKyMeHTe IPUBOAATCS CTATUCTHICCKHE
nmauubie 3a 2020-2022 roxsl. Ha ocHOBE aHaIM3a CTATUCTUICCKUX JAHHBIX ABTOP CTaThU
CcJ/ieNal BBIBOJIBI, KOTOpPhIE TIO3BOJISIIOT TOBOPHUTEH O (JOPMUPOBAHWH HOBBIX TCHIICHIIUI B
uugppoBoM pa3Butun Kazaxcrana.

KiroueBsle c1oBa: nnpoBasi r(paMOTHOCTh, MHTEIUIEKTYaIbHBIH aHAITN3, MAITUHHOE
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Introduction

At the present stage of the evolutionary development of the information society,
digital literacy is recognized as a vital skill. At first glance, it seems that modern students
know everything about digital devices, quickly understand technological innovations,
can easily find any information they are interested in, and actively communicate on
social networks. However, the pedagogical practice of the real situation at school
demonstrates the need for additional familiarization of young people with new
opportunities and threats of the digital space. Preparation towards the conscious, safe
and productive use of digital technologies in practical activities to meet their intellectual
and socio-economic needs, the formation of digital literacy should begin from school.
It is advisable to talk about digital literacy as the main resource of digital socialization
of members of digital society and the development of digital civilization. In this regard,
the definition of the content is especially relevant digital literacy and the construction
of a conceptual model of the concept of digital literacy (Boronenko et al., 2020: 47—73;
Glukhov, 2019: 106).

Due to the changes caused by the digital turn, digital literacy has become an integral
part of the agenda of researchers and policy makers around the world. Moreover, the
pandemic acted as a magnifying glass, highlighting regions and communities where
digital access was poor or non-existent (Sharikov, 2016: 87-98). The health crisis has
made both the strengths and weaknesses of education systems obvious, along with
the changing demands of stakeholders. In the current situation, when “the COVID-19
pandemic has made digital technologies the most a lifeline not only for education,
but also for work, information and leisure”, a strategic policy based on an accurate
assessment of digital competencies is a significant way to solve these problems.

In the course of comparative analysis and generalization of the results of domestic and
foreign scientific research on different types of human literacy, the actual components
of digital literacy are identified, seven main areas are identified. These are the basics
of hardware and software, information literacy, communication and cooperation, the
creation of digital content, security, problem solving, career competencies. Their detailed
characteristics are presented, the concept of digital literacy is clarified and a conceptual
model of the concept is constructed digital literacy (Suresh & Bharathi, 2021: 419-425).

Material and methods

Machine learning (ML) is becoming increasingly popular in enterprise data analysis
systems to extract useful information from data. Model development in machine
learning involves collecting data from various reliable sources, processing data to
make them suitable for building a model, choosing a model construction algorithm,
building a model, calculating performance indicators and choosing the most effective
model (Algrani, 2020: 58—77). Machine learning is at the intersection of mathematical
statistics, optimization methods and classical mathematical disciplines, but it also has its
own specifics related to the problems of computational efficiency and retraining. Many
methods of inductive learning have been developed as an alternative to the classical
statistical approach (Shi, 2020; Subhedar & Birajdar, 2020).
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In general, the country has excellent indicators of digital literacy. According to
the research, the level of digital literacy of the population of Kazakhstan is steadily
growing. Thus, the share of respondents aged 674 years who have the skills to use
digital devices and the Internet in 2021 reached 87.3 %. At the same time, in 2020 their
share was 84.1 %, in 2019-82.1 %, in 2018-79.6 %. Regionally, the highest level of
digital literacy of the population was observed in the capital (94.7 %), Almaty (91.5 %)
and Almaty region (91 %). The literacy rate among young people is 99.81 % and 99.87
% for men and women, respectively. The overall literacy rate among young people is
99.84 %. The concept of youth in this case covers the population aged 15 to 24 years
inclusive.

Results

Python libraries are groups of modules that already have useful routines and functions
written in them, so you don't have to. Tens of thousands of Python libraries support those
working in data science, data visualization, and other fields as well as machine learning
developers. Exploratory Data Analysis (DEA) is one of the most important aspects in
any data science or data analysis task. This gives us a deeper understanding of our data
and, perhaps, can reveal hidden ideas that are not so obvious to us. Machine learning
algorithms were used for the analysis (Shpachenko & Okushova, 2021). Data obtained
from the official website https://stat.gov.kz (Figure 1). Preprocessing is an important
task to make the data applicable. The four parameters of the dataset are categorical
data. The Scikit-learn (Python) library provides methods that convert discrete data into
a simple numeric array. It also has models that divide data into datasets for training and
testing.

Fig. 1. Initial data

The presence of unified data in means that there is only one source, so the data is
presented in a single format, which makes them more convenient for analysis (Zakharova
& Demina, 2019: 139—144). The analysis period from 2020 to 2022 was selected, during
which all the necessary data were available. Table 2 presents a preliminary analysis of
the data with the calculation of the main statistical data useful for determining the scale.

Fig. 2. Statistical indicators for input data
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The relationship between variables or features in a dataset is quantified by correlation
coefficients. Python has excellent tools that you may use to calculate these statistics,
which are very important for research and technology. The correlation techniques of
SciPy, NumPy, and Pandas are quick, thorough, and well-documented. A well-known
general-purpose array processing package is called NumPy. NumPy is capable of
processing huge multi-dimensional arrays and matrices because to its wide library
of highly complicated mathematical functions. For handling linear algebra, Fourier
transforms, and random numbers, NumPy is particularly helpful. NumPy is the backend
language used by TensorFlow and other libraries to manipulate tensors.

The SciPy library includes modules for solving ordinary differential equations
(ODE), signal and image processing, rapid Fourier transform, special functions,
integrating interpolation, and other computational issues in science and analytics. SciPy
uses a multidimensional array as its fundamental data structure, which is made available
through the NumPy module. For routines involving array manipulation, SciPy depends
on NumPy. The SciPy library was developed to operate with NumPy arrays and to offer
quick and effective numerical operations. The correlation coefficient or correlation is
the resulting value of the covariance of two random variables divided by the product
of the random variables’ standard deviations (Glukhov, 2020). The relationship
between covariances, standard deviations, and correlations can be seen in the following
expression for the correlation of the returns for variables (Figure 2).

Fig. 3. Correlation between variables

The corr() method returns a table containing numerous integers that illustrate the
strength of the relationship between the two columns. The value ranges between -1 and
1. In this data set, every time a value increased in the first column, the other one also
increased, which is shown by the number 1. 0.9 is a favorable association as well, and if
you raise one value, it's likely that the other will rise as well. - 0.9 would be an equally
beneficial relationship to 0.9, but if you raise one value, it's likely to decrease the other.
If a value is 0.2, there is no good link, so an increase in one value does not guarantee an
increase in the other. The correlation between the variables years and older 2020 and
aged 6 74 2021 growth is 87%, that is, it shows also a good correlation. Variables like
6years_and older 2020 and 6 _years _and older 2021 give a correlation of 21%, that
is, the variables have a perfect positive correlation.
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Fig. 4. Analysis of the correlation matrix for a clearer view of the values

A matplotlib-based Python data visualization library is called Seaborn. It offers a
sophisticated drawing tool for creating eye-catching and educational statistical visuals.
The Pairplot method allows users to visualize the axial matrix. Each numeric element
in the dataset is distributed along the x-axis and the y-axis in a column-by-column
or row-by-row format. A tool called "pair plot" was used to create various pairwise
two-dimensional distributions from the dataset (figure 5). As one-dimensional graphs,
diagonal graphs show the relationship between a number of variables in a data frame as
a matrix of graphs. Figure 4 shows pairwise connections and a distribution graph that
shows the distribution of values in the flow perpendicular.

Fig. 5. Pairplot of variables (the distribution of values in the flow perpendicular)

Numerous supervised and unsupervised learning methods are available in Scikit-
learn, which has a standardized Python user interface. Data mining and analysis
can also be done using the library. For domain classification, regression, clustering,
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dimensionality reduction, model selection, and preprocessing, the Scikit-learn package
is capable of handling these machine learning operations. Four machine learning
algorithms were tested: in general, Random Forests and K Nearest Neighbor algorithms
gave the best results in predicting content. The exported model can be used to predict
new data and results we can see by confusion matrix. The confusion matrix was utilized
for the performance evaluations of the classifiers used after the classification (Figure 6).

Fig. 6. Confusion Matrix of methods Decision Tree, Random Forest and K Nearest Neighbor

Fig. 7. Confusion Matrix of method Logistic Regression

As the analysis shows, to determine the digital literacy of the population using
machine learning, the classifiers showed the highest results of methods like, that is, 83
%, and the logistic regression classifier showed 67 % (Figure 7).
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Fig. 8. Accuracy score of classifiers

Conclusion

In data mining (or machine learning), an algorithm is a set of heuristics and
calculations that creates a model based on data. To create a model, the algorithm first
analyzes the data provided, looking for certain patterns and trends. The algorithm
applies the results of this analysis to a set of iterations to select the optimal parameters
for creating a data mining model. This study was conducted on the basis of data on
the population of Kazakhstan from 2020 to 2022. This showed that digital literacy is
important for predicting social and economic problems. However, the weight of the
number of such functions varies depending on the specific situation. Thus, the State
should pay additional attention to the features indicated here in order to ensure the
successful provision of online services. This may include a dynamic analysis of the
accuracy of the model over time, the selection of the most relevant characteristics by
applying various methods of selecting characteristics, as well as the selection of other
socio-demographic characteristics that may affect economic factors.
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