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B xonTekcte mpoOiieMbl TOBBIMICHHS A(G(OEKTUBHOCTH OOYYEHUS  yYaIIUXCs
nH(OpPMATUKE B CTaThe MPUBEIACHBI TUIAKTHYCCKHE OCOOCHHOCTH BH3YalbHBIX SI3BIKOB
nporpammupoBanusi (BSII), omucanbl OCHOBHBIC COCTABJISIONIME METOJUKH OOYYCHUS
IITKOJILHUKOB OCHOBaM aJITOPUTMH3AIMH U MPOTPAMMHPOBAHUS ¢ HCmoab30BaHueM BAII u
BU3YaJIM3UPOBaHHBIX cpen nporpammupoBanus (BCII) u kpaTko mpejcTaBieHbl OCHOBHBIC
pe3yJIbTaThl TIEArOTHIECKOro 3KCIEPUMEHTA MO BHEAPCHUIO M OIEHKE 3(P(EKTUBHOCTH
METOJAMKH C WCIOJIb30BAHHEM BH3YAIM3HPOBAHHBIX CpPEld M BHU3YalbHBIX SI3BIKOB
MPOrpPaMMHUPOBAHHS KaK CPEJICTB OOYYCHHS IIKOJHLHUKOB OCHOBAM aJNTOPHUTMH3AINH H
MPOrpaMMHUPOBAaHUSl B YUPEKACHUSAX O00pa3oBaHMs M 00pa3oBaTENbHBIX IEHTpax
Pecrry6nuku benapych.

Knioueeswvie cnosa: inpopmaTtuka; BU3yanbHbIN SI3bIK IPOrPAMMHUPOBAHUS; BU3YyaJIbHas
cpena mporpaMMHUpoBaHusi; oOpa3zoBaTelibHas pOOOTOTEXHUKA.

ABOUT THE METHODOLOGY AND RESULTS OF TEACHING
STUDENTS THE BASICS ALGORITHMIZATION AND
PROGRAMMING USING VISUALIZED ENVIRONMENTS AND
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In the context of the problem of improving the effectiveness of teaching students
computer science, the article presents the didactic features of visual programming
languages, describes the main components of the methodology of teaching students the
basics of algorithmization and programming using visual programming languages and
visual programming environments, and summarizes the results of the pedagogical
experiment on introduction and evaluation of the effectiveness of the methodology using
visualized environments and visual programming languages as a means of teaching
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students the basics of algorithmization and programming in educational institutions and
educational centers of the Republic of Belarus.

Key words: Computer science; visual programming language; visual programming
environment; educational robotics.

BBenenue. OOpasoBarenbHas MPAKTHKA, W3YYEHUE IEIarOTUYECKUX U
y4eOHO-METOJIMYECKUX Pa3pabOTOK IMOCIEIHUX JIET CBUACTEILCTBYET O TOM,
YTO HaumboJee aKTyallbHbIMU M BOCTPEOOBAHHBIMU  SIBIIAIOTCS  TaKUE
MEXIUCUUILIMHAPHBIC HaIlpaBJICHUS oOy4eHus yJammxcs, KaK
poOoToTexHHMKa (B paMKax pa3BUTHS HAyYHO-TEXHMUYECKOTO0 TBOPYECTBA
yuamuxcsi — B Poccum), mucuurmmHa «l[lpupoga u  Texuonorus» u
oOydaromue mporpammbl Tura «Robertay (I'epmanus), STEM-o6pa3zoBanue.
Pe3ynbTaThl aHKETUPOBAHUS  yYalluxcs, W3yUYC€HHE  pPE3yJIbTaTOB
JTUAarHOCTUYECKUX M KOHTPOJBHBIX MEPOMPUATUM B WIKOJaX IMO3BOJIUIN
OPUNTH K 3aKIIOYEHUIO, YTO aHTJIOA3BIYHBIN CUHTAKCUC U (OPMAT30BaHHBIN
cTwib si3bika Pascal ¢ mcnosib30BaHMEM KITIOUEBBIX M 3ape3epBUPOBAHHBIX
CJIOB, U3yUYE€HHE KOTOPBIX MPEAYCMOTPEHO MPOrPAMMOM, HE BIIOJIHE OTBEYAIOT
MICUXOJIOTUYECKUM OCOOCHHOCTSM BHUMAHUS W MBIIUICHUS Y4YallUuXCi U
3a4acTyl0 raciT MOTHBALUIO K U3YUYEHHUIO COAEPKATEIbHON JUHUU «OCHOBBI
anroputMu3anuu U nporpammupoBanus» (OAull) ydeOHoro mnpemmera
«udopmaruka» — B ocobernHoctH, B IV - VII knaccax. OnbIT npenoiaBaHus
MH(OpPMATUKU M aHKETHUpOBaHUE yuuTened uHpopmatuku (173 dyenoBeka)
yupexaeHU 0011ero cpeanero oopasopanusi benapycu no3Bosiun yoeauThes
B 1I€JIecO00pa3HOCTH  TOBBIMIEHUS 3(G(HEKTUBHOCTH OOy4YeHUST OCHOBaM
AITOPUTMH3AIIMN U TTPOTPAMMHUPOBAHMS TIOCPEACTBOM peaTu3aluu 00ydeHUS
C HCIOJb30BAaHUEM BU3YAIM3WPOBAHHBIX CPEJ W BU3YaJbHBIX SI3BIKOB
nporpammupoBanusi. K 0cCOOEHHOCTSIM BU3YaJIbHBIX SI3IKOB MO CPABHEHUIO C
TEKCTOBBIMU SI3bIKAMH, KOTOpPbIE TMpU OOYYEHUHM  y4YalllUXCs SIBISIOTCA
MPEUMYIIECTBAMHU, OTHOCSTCS: HArJSIHOE MPEACTaBICHUE MPOrPAMMHBIX
CTPYKTYP; HaJTMYUE BCTPOCHHBIX KOMAHJI, YTO MO3BOJISIET KOHIIEHTPUPOBATHCS
Ha aJropuTMe, crnoco0e pelieHusl 3ajJayd, a He CHUHTAKCHCE; BO3MOXKHOCTH
MApAJUICTIBHOTO MPOTrPaMMUPOBAHUS; MPOCTOM MOPOr BXOXxAcHHSA. OmHAKO,
HEJIOCTATOYHAsi METOJMYECKas TMOATOTOBJICHHOCTh YUUTENEed B BOMPOCE
0o0y4yeHHUsI C HCMOJb30BAaHUEM BHU3yaJIM3UPOBAHHBIX CpEJl U BU3YAJIbHBIX
S3bIKOB MPOrPAMMHUPOBAHUS, OTCYTCTBUE METOAUKH M COOTBETCTBYIOIIETO
y4e0HO-METOIMYECKOTO 00ECIeUeHHUsl CO3AAI0T CEPhE3HBbIC MPEMSTCTBUS IS
perieHus: JaHHOW mpoOsiembl. Takum 00pa3oM, akTyallbHOM SIBIIIETCS 3ajada
pa3paboOTKu U OIEHKH S(PPEKTUBHOCTH HAYYHO-OOOCHOBAHHOW METOJIMKHU
OOyYeHHS ydYallMXCsi OCHOBaM aJTOPUTMHU3AIMH U TMPOTPaMMHUPOBAHUS C
WCITIOJB30BAaHUEM  BU3YAIM3UPOBAHHBIX CpPEJ W  BU3YAIbHBIX  SI3BIKOB
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IPOrpaMMHUPOBAHUS.

OcHoBHOe coaep:xkanme. [Jervio cmambu SBISETCS TPEICTABICHUE
METOJMKH W PE3yJbTaTOB €€ amnpodaluu Kak CpeacTBa IOBBIIICHUS
s pexTuBHOCTH 0o0Oy4YeHHUsI y4allluXCsd OCHOBaM QJITrOPUTMHU3AIUU U
MPOTPaMMHUPOBAHUS C HCIOJb30BAHUEM BU3YAJIU3UPOBAHHBIX Cpel U
BU3YaJIbHBIX SI3bIKOB MPOTPAMMUPOBAHUSI.

[lon susyanvhbim sA3bIKOM NpOCPAMMUPOSAHUA HAMU TIOHUMAETCS S3BIK
MPOTPaMMHUPOBAHUS, KOTOPBIA COCTOUT U3 BU3yaJIbHBIX BBIpAKEHHUH (OJI0KOB,
CKpUNTOB) W YCTAaHOBJIEHUS CBSA3€d MEXIy HUMHU. Buzyanvnas cpeda
npocpamMmMuposanus - Cpeaa MpPOrpaMMHUPOBAHHUS, B KOTOPOW COCTAaBJICHUE
OporpaMMbl  HPOUCXOAUT B  HHTEPAKTUBHOM  PEXKUME  CpPEICTBAMU
BU3yaJbHOTO $3bIKAa IPOTPAaMMUPOBaHUA. BusyalbHblE S3bIKM W CpPEIbI
OpPOrpaMMHUpPOBAHMS, Kak OTpakeHHe B  00pa3oBaTelIbHOM  CcUCTEME
BO3MOXHOCTEH BHU3yaJIM3UPOBAHHBIX CpEA MPOrpaMMHUpPOBAHMS, 00JaJaI0T
CIENYIOIMMUA  JTUJAKTUYECKUMH  OCOOCHHOCTSIMH:  aJalTHUPOBAaHbl K
BO3PACTHBIM TICUXOJOTHYECKUM OCOOCHHOCTSM IIKOJBHUKOB, TOCKOJBKY
onuparoTcsi B UHTepdeiice W A3bIKE HA HAIUMOHAIBHYIO JICKCHUKY;
AKTUBU3UPYIOT JEATEIbHOCTHYIO COCTABJISIONIYI0, TaK KakK BKJIOYAIOT
AJIEMEHTHl UTPOBBIX TEXHOJOTMM M TMO3BOJISIIOT pemiaTh  MPaKTUKO-
OpPUEHTUPOBAHHbIE 3a7auyd (aHUMaAIUs TMEPCOHAXKEH); oOecrneunBaroT
BO3MOXHOCTh OpraHu3alus €IMHCTBA JICSITEIbHOCTH U MBIIIJIEHUS Ha OCHOBE
BU3yaJIM3allMl PE3YJIbTATOB JIEATEIBbHOCTH, YTO OTBEYAET 3aKOHOMEPHOCTHU
IPOJYKTUBHOCTU OOYYEHHS; COOTHOCSITCS C COJIEpKATEIbHBIM SJIPOM Kypca
OCHOB aJITOPUTMH3ALIMK U porpaMMupoBanus [1].

Pazpabortannas meroauka oOyuenus OAwull ¢ wucnonszoBanmem BCII
pacHIMpsieT XapakTep U COAepKaHWuEe YUEOHO-TI03HABATEIBHON JESITEIBHOCTH
yYalMXxcsi Ha YypOYHBIX U (aKyJbTaTUBHBIX 3aHATUAX, COCHIOUM B
OpraHu3aluu y4eOHO-TI03HABATEILHOM JIEATEeIIbBHOCTH yJanuxcs,
HamnpaBJICHHON Ha oBiajeHue conaepxkanuem OAull yepes ucnosib3oBaHue
BAIl u BCII npu ocBoeHMH MeTOAOB pemieHus auddepeHnnpoBaHHbIX
3aJlaHUN U BBIMOJHEHUM MPAKTUYECKUX MPOCKTHO-OPUEHTUPOBAHHBIX PadoT,
oxeamvigaem OpraHU3alMOHHO-TIEJarOTHYECKUH, COZIepKATEIIbHBIM,
MpolecCyaIbHbIM U PE3yIbTATUBHO-OLEHOUYHBINA OJIOKH U 8KIIOUAEm:

— PpACUIMPEHHYIO ¥ HAIOJIHEHHYIO HOBBIM _COJICP’KAHHEM CHUCTEMY
LejenojiaraHusi,  BKIIOYAKOIIYI0  JIUYHOCMHO-NpeomMemuble  (OCO3HAHUE
MOTHBOB K YYEHHIO M IMO3HAHHWIO, 3HaHHE MeToJ10B paboThl ¢ BCII u BAIII,
BBINIOJIHEHUE 33/IaHUN 10 TEME), KpeamueHo-KocHUMuUGHbvle (CO31aHUE CBOETrO
WCIIOJTHUTEIII TPOTPaMMbl, KOHCTPYHPOBAHHE CBOEH POOOTOTEXHHYECKOU
KOHCTPYKIIUH, IPOBEJCHUE JKCIIEPUMEHTA), OpP2AHU3AYUOHHO-
OoesimenbHocmHble (OBIAJICHHE HABBIKAMH CaMOOPTAaHU3AIMsI, BBITIOJIHCHUE
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nefarorudyeckux ycnouit ucronb3zoBanusi BCII, pa3BuTue HaBBIKOB pabOThHI B
TPYyIIE) yenu, pealu3aluio KOCHUMUBHBIX, PA3GUBAIOWUX T MOMUBAYUOHHBIX
@ynxyuti ooyuenus OAull ¢ ucnonszoanuem BCII;

— CHCTEMY  METOJIOB  oOydeHus (mpobnemuvie,  OessimenvHocmmbie,
agpucmuyeckue, — copeeHosamenvhvle, usposvie u STEM),  oTBevaroIryro
OpraHU3aAIMOHHO-TIEIATOTHYECKIM YCIIOBHSIM u T IAKTHIECKAM
TpeOOBAaHUSAM W OMPEICTSIONIYI0 XapakTep MCATCIbHOCTH YYaIluXcCs TPH
BBITIOTHEHUH TPOEKTHBIX paboT u auddepeHIMpoBaHHBIX 3aJaHUNl C
BBIOOPOM POJICH YYAIUXCA «IIPOTPAMMUCTY, «IH3aWHEP» U «KOHCTPYKTOPH»
IPU UHOUBUOYANBHOU, NAPHOL U 2pynnosotl hopMe 00yICHNS;

— OpraHu3alMI0 MPOEKTHOW JIEATEIbHOCTH YYalllUXCi C MPUMEHEHUEM
BCII u BAII B Buae mocieaoBaTelbHBIX 3TAMOB. MeopemuKo-00yyarou,eo
(bopmupyroTcs HEOOXOAUMBIE 3HAHUS U YMEHHUS ), AHAAUMUKO-0000uaoue2o
(cuctemMaTU3UPYyIOTCA U 000OIIAIOTCS 3HAHUS U YMEHUS, HEOOXOIUMBbIE MJIs
peanu3anuy MpoeKTa Mo U30paHHOM TEME COIVIACHO YPOBHIO IOJTOTOBKH
yYaIUXCsl), NPaKmuxo-peaiuzyioueco (KOMIUIEKCHO NPUMEHSIOTCS 3HAHMS,
YMEHHSI U HaBBIKH), 000CHOBbIBAIOU E-0eMOHCMPAYUOHHO20 (TIPOBEPSIOTCA U
KOPPEKTHPYIOTCS PE3yJIbTaThl BHIIOJHEHUS TIpoeKTa) [2].

[lemarorvyeckuii  SKCIOEPUMEHT MO  anpoOaly, KOPPEKIMM ¢ OIICHKE
3P PEKTUBHOCTA Pa3pabOTaHHONM METOJMKU TPOXOAWJI B TPU 3Tara (MOMCKOBBIM,
KOHCTaTUpYIOIIe-00yJaroimii, Gopmupyrorie-pesyastupytonmii) ¢ 2012 mo 2020
ron u oxearwin ydammxcs IV-IX kmaccoB u memaroroB opranusaimii r.MuHcKa,
Mumnckoi, ['omenbckoit u Butebckoit obmacteit (8 yupexkiaeHuii 00IIero cpeHero
oOpa3oBaHusi, 2 YUPEKIEHHUS JONOIHUTESILHOrO oOpaszoBanus, 479 ydvarmxcs).
B skcniepumvenTanbHoi Tpyrme (1) mpumeHsiach METOIMKAa OOy4YEeHHs YJalluxcs
OAuI1 ¢ ucnonszoanuem BCI, B kouTponsHyto rpymty (KI) Bxomamm yyanwecs, ¢
KOTOpPbIMH HE OCYIIECTBISUIACh padoTa MO JaHHOW MeTojuke. B kadecTBe
OCHOBHBIX KPHUTEPUEB, AaHAIM3UPYEMBIX B TIPOIECCE MEIArOTUYECKOTO
DKCIIEPUMEHTa B KOHTPOJBHBIX W OKCICPUMEHTAIBHBIX TPYyIIax, ObUIN
YPOBHHM OOYYEHHOCTH W MOTHBAIMHM K YYCHHIO OCHOBAM aJTOPUTMH3AIUU H
mporpaMMupoBaHus. J[MarHocTWKa HAMpaBIICHHOCTH YYEOHOW MOTHBAIIAN
(BHEIIHSS WM BHYTPCHHSS ) IIKOJBHUKOB OCYIIECTBIISUIACH 1O METOIUKE
T.J. dyOoBumkoit [3]. BHemHss MoTHBalMsS CBfA3aHA C BHEHITHUMH
¢dakTopamu, BCJICACTBUE KOTOPBIX YYAIIMHUCS TOCEMIAST 3aHITHS, TPH ITOM
OHa HE BCETJIa COOTBETCTBYET €r0 BHYTPEHHUM MOTpeOHOCTAM. [Ipn Hanmunn
BHYTPEHHEW MOTHUBAIIUU YyYAIIMHACA TIOJHOCTHIO BOBJIEYEH B TPOIECC
MO3HAHUS U TPOSBIIIET aKTUBHOCTD, TTOCKOJIBKY MEUTAeT B OyAyIIEeM CO3/1aTh
CBOI0O KOMIIBIOTEPHYIO WIPy WJIM YydYacTBOBaTh B COPEBHOBAHMSX TIO
poboTtotexHnuke. Bropoit acnekt uccnegoBaHusi 3G(HEKTUBHOCTH METOIUKH
oOy4eHHsT ~ OCHOBaM  QJITOPUTMH3AlMA U MPOTPAMMUPOBAHUA  C
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WCTOJIb30BAHUEM  BU3YAIM3UPOBAHHBIX CpPE€Jd W  BU3YaJbHBIX  SI3BIKOB
IIPOrpaMMHPOBAHUS CBSA3aH C TUarHOCTUKOM YPOBHS OOYYEHHOCTH YUaIuXCs
s panpHenmen nuddepennmanuu 3aganui. [lo ee pesynbpratam ydamuecs
KOHTPOJBHBIX U JKCHEPUMEHTAJIbHBIX TPyNI ObUIM pa3feleHbl Ha TpU

rpynmsel. B nepgyio epynny — ¢ HUSKUM YpO8HeM 00yYeHHOCmU BXOJWIN

ydaiuecs, KOTOpble yCBaWBAalOT MaTepuall Ha YPOBHE BOCIPOU3BENICHUS, TO
€CTh, MUHUMAJbHBIM 00bEM cojepkaHus. Takue ydaluecs: HCHbITHIBAIOT
3aTpyAHEHHS] TIPU U3YYEHHH HOBOTO MaTepualia, 4acTO CaMOCTOSITENIbHO HE
MOTYT BBINIOJIHUTH 3aJIaHK€, 3ayYMBAIOT MaTepUall 3aHITUS U BOCIPOU3BOJAT
ero 6e3 TBOPYECKOTO MEPEOCMBICICHUST MaTepuaina. J[Js Takux ydammxcs B
AKCIIEPUMEHTAIILHON TPYyIIe MPEAyCMOTPEHBI 3aJaHus PENpOTyKTUBHOTO
XapaKkTepa, KOTOPHIE MPEICTABISIOTCS B BHJE IOIIATOBBIX AJITOPHUTMOB C
WCIIOJIb30BaHWEM 0a30BbIX TOHATHA U CTPYKTYp, H3YyYCHHE KOTOPBIX
OCYILIECTBJISIETCS B paMKaxX 3aHATHS WM TeMbl. Bmopas epynna (cpeouuil
VPOBeHb) 6KAOYANA YUAUIUXCS, KOTOPhIE YCBAaWBAIOT MaTepHall Ha YpPOBHE
MOHUMAaHUS, T.€. YCBAMBAIOT MOHSTHS U OTHOIICHUS MEX]y HUMH, BIAACIOT
CTaHJAPTHBIMU aJNTOPUTMaMHU peuieHus: 3agaaHuil. [ Takux ydammxcs B
AKCIIEPUMEHTAJILHON TpyMIe MpeayCMOTPEHBl 3a/laHMsl, HANpaBJICHHbIE Ha
IPOJIYKTUBHYIO JIEATEILHOCTh B HECKOJIBKO HM3MEHEHHBIX YycioBusix. K
Tpemvell epynne (8vbICOKULL YPOBeHb) OTHECEHbl TE€ YUYEHUKH, KOTOpHIC
CIIOCOOHBI K TIEPEHOCY 3HAaHWM B HOBBIC YCIIOBUSA, OTIWYAIOUIUECS OT
u3ydeHHbIX. Takue ydamuecs HaXOASAT IS CTaHJIAPTHBIX  3aJlaHUN
OpUTHHAIBHBIC M TBOPYECKUE PEIICHUS, BBITIOJHIIOT HECTaHIAPTHBIC
3amanus. [[nsg Hux nuddepeHnupoBaHHbIE 33aHUS B AKCIEPUMEHTAITBHON
TpyIIe BKIIOYAIOT KakK 3aJaHdsl, HANpaBJICHHBIE Ha IMPOTYKTUBHYIO
NeSATETbHOCTh, TaK M JIOMOJHUTEIBHBIC 3aJaHMs], MPEIyCMaTPUBAIOIINAC
HECTAHIAPTHBIE PEIICHUS C  JJIEMEHTAaMH  TBOPYECKO-TIPOTYKTHBHOM
JEATETHPHOCTH B 3HAUUTEIILHO N3MCHECHHBIX YCIIOBHSX.

3akmouenue. 1o pesynbraTam JOHTUTIOIHOTO TIEATOTMYECKOTO SKCIIEPUMEHTA
YCTaHOBJICHO TOJIOKUTETFHOE BIHSHUE pa3pabOTaHHON METOMMKH Ha Y(P()EeKTUBHOCT
o0yuenmnst OAul 1, orieHKa KOTOPOTo BHITTOJIHEHA HA OCHOBE JIBYX KPHUTEPHEB: YPOBEHb
mMeHeHus1 oOydeHHocTH ydvarmxcs OAwull, ypoBeHb pa3BUTHSI MOTHMBALMHM K
y4eOHOM JesTebHOCTH yuanmxcs npu mydeHnn OAwmll. [lyHamyka n3MeHEHHS
YPOBHSI OOYYEHHOCTHM W MOTHUBAIIMM YYAIMXCS OKCIIEPUMEHTATHHOM TPYTIIThI
TIOKa3bIBACT 3aMETHOE TIepepacIIpe/ieNICHHE YHCIIa YJaIlIuXCs, B CPAaBHEHNUH C HAYIOM
AKCTICPUMEHTA, B CTOPOHY TOBBIIICHUST YPOBHS O0YYEHHOCTH M MOTHBAIUS YICHHSI.
[pumenenue ¥° 1yIs YPOBHS CTATHCTHYECKOM 3HaumMoctd p < 0,05 (x%,= 5,9910)
MO3BOJIWJIO  YCTAHOBUTH 3HAYMMOCTH PA3TMUUil MEXKTy TOKA3aTeIIMH B YPOBHSIX
MOTHBAIMK ¥ 00ydeHHOCTH B DI Ha Hayasio 1 KOHEIl SKCTIIEPUMEHTa, a TAKKE MEKITY

namabu i KU u O B koHLE »kcriepumenTa (Y= 15,004). Heobxomimo
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OTMETUTb, YTO PA3IMYMsl Ha HAYaJIbHOM JTare B YPOBHSIX HAYaJIbHOM MOATOTOBKH U
ypoBHsix MotuBaimy yuanwixcss OI' u KI' He Obumi 3HaunMbiMU. B KOHTpOSTBHOM
IpyIIe, MO CPaBHEHUIO C HayalbHBIM M3MEPEHHEM YpOBHEH OOY4YEHHOCTH U
MOTHBAIMM YYCHHS, 3HAYMMBIX W3MEHCHHH He BbIBIICHO [4]. Takum oOpasom,
pe3ynbTaTthl  MEJarOrMuecKOro  SKCIEPUMEHTa  MOATBEpAWIH  S(PPEKTUBHOCTD
pazpaboranHoli Metomukun W € YMO oOydeHuMs ydYammxcsi —OCHOBaM
QNTOPUTMHU3AIMN M TIPOTPaMMHUPOBAHUSI C HCIIONB30BAaHUEM BH3YATH3UPOBAHHBIX
CPE/1 U BUSYAIBHBIX S3bIKOB IPOTPAMMHUPOBAHMSL.
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