Takum 00pa3oM, € TOYKH 3PEHUS METOAMYECKUX ACHEKTOB MOKHO CHAENaTh BBIBOJ, YTO
KaX/IbI yJaluiics uMeeT CBOM MHIUBUAyalbHBIE 0COOEHHOCTH, MOATOMY HabOp TEM M IHUJaK-
TUYECKUX MaTepHalioB MpenojaBaTesis (PyKOBOAUTENS IPOEKTa) JOKEH ObITh aJanTUPOBAH MO
KOHKpETHBIE MOTPEOHOCTH CaMOTO YYallerocst U, KOHEUHO K€ TeMaTHUKU MPOEKTa, CTEIEHU €ro
CIIO)KHOCTH U JIeTanu3upoBaHHOCTU. MHAuBHAyanu3anust 00y4eHus MO3BOJISET pa3BUBaTh MOTEH-
L] yYalUXCs U yUYUTHIBATh €0 YPOBEHb 3HAHUI U HABBIKOB.
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bGeaopycckuil HAYUOHAALHDIIL MEXHUUECK UL YHUEEPCL,
YO «Hayuonarvrviii demckuti mexronapi» (Mu

MHANBUAYAABbHAS ITPOTPAMMA
ITO HAITPABZAEHU IO OTEXHUKA»
(«CEPBMCHBIE POBQTU3U HHBIE CUICTEMBbI»)

INDIVIDUAL RI UM IN THE DIRECTION
OF “ROBOTI ICE ROBOTIC SYSTEMS”)

Wznaratorcs meronu MOCOOBI pean3alii TPOEKTa HCCIIE0BATENbCKOTO (M300pe-
TaTEIBCKOT0) XapaKkTepa Mo HAlpaB 10 «PoboToTeXHMKA» B paMKaxX OCBOCHUS WHAMBUAYaIbHON yueOHOU
MPOTPAMMBI JTOTIOJTHHT 0\00Opa30BaHus C UCIIOIB30BaHHEM HH(OPMAIUOHHO-KOMMYHHKAIIMOHHBIX TEX-
HOJIOTUH.

Teaching methods and wa¥s of implementing a research (inventive) project in the direction of “Robotics”
are outlined as part of the development of an individual curriculum of additional education using information and
communication technologies.

KiioueBble cioBa: TUCTaHIIMOHHOE OOydeHHe; POOOTOTEXHMKA; MPOrpaMMHPOBAHUE; 3JIEKTPOHHKA;
HHXXEHED.

Keywords: distance learning; robotics; programming; electronics; engineer.

WunuBuayanpHas yyeOHas mporpamma JOMOJHUTEIBHOTO 00pa3oBaHMsl OAPEHHBIX IETel
Y MOJIOJIeKH ISl TUCTAaHIIMOHHON (OpMBI MOTydeHUs: 00pa3oBaHus Mo HampasieHuo «PoboTo-
TexHUuKa» («CepBHUCHBIE POOOTH3UPOBAHHBIE CUCTEMBLY) pa3padoTaHa B COOTBETCTBUU C THIIOBOH
y4ueOHO porpamMmoii 06pa3oBaTeIbHON MPOrpaMMbl JOTIOTHUTEILHOTO 00Pa30BaHUs OJaPEHHBIX
JeTel ¥ MOJIOJICKHU JJIsl IUCTAaHIIMOHHOM (hopMBI mosyueHus 00pa3oBaHusl.

Jlannast ¢opma oOpa3oBaHUs HCHOJB3yeTcss B yaeOHOM mporiecce YO «HarumoHanbHBIH
JeTcKuil TexHomapk» HaunHas ¢ 2021 roxa. [IporpamMmsl s AMCTAaHIIMOHHOH (320YHOM) (OPMBI
MoTy4eHust 00pa30BaHMsI pa3padaTHIBAIOTCS TOT KOHKPETHOTO yUamlerocs (yJammxcs ), HCXOs u3
WH/MBUYaTbHBIX XapaKTEPHBIX OCOOECHHOCTEW TEMbI MCCIIEOBATENBCKOr0 MpoekTa. B mepuos
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¢ 2021 ronma mo HacTosIee Bpems 1Mo HarnpasieHuto «PoboToTexHuKa» ObUI0 pa3paboTaHO EBSITh
TaKUX IPOTPaMM.

[TporpaMmmMa umeeT conuanbHO-TIEIarorH4ecKyl0 U Hay4YHO-TEXHUYECKYIO0 HaIllPaBICHHOCTD
Y OPUEHTHPOBAHA HA PA3BUTHUE JIMYHOCTU ydalerocs, GOpMUPOBAHUE U PA3BUTHE TBOPUYECKUX
CIIOCOOHOCTEH, yAOBIETBOPEHUE €€ MHAMBHAYAIbHBIX MOTPEOHOCTEH B MHTEIEKTYaJIbHOM CO-
BEpPILICHCTBOBAHUH, TMOBBIIIEHUE MOTHBAIMM K HAyYHBIM HCCIIEIOBAaHUSAM, MPO(ECCHOHATBHYIO
OpHUEHTAIHIO.

AKTyallbHOCTh ITPOrpaMMbl 00YCIIaBIMBACTCS HEM3MEHHBIM POCTOM POOOTH3aLMK Beex chep
KHU3HEIEATEIbHOCTH YeJIOBEKa, OTpacieil HapOJHOro XO3sCTBa U MPOMBIIUICHHOCTH. YYaliuMcs
NPEIOCTABIISACTCS BO3ZMOXKHOCTh M300peTeHUs] COOCTBEHHOTO 3aKOHYEHHOI'O YCTPOMCTBA, KOTOPOE
MOXET TOCITY>KUTh IPOTOTUIIOM POOOTHU3UPOBAHHOTO TEXHUYECKOTO CPE/ICTBA (CUCTEMBI, KOMILIEKCA
U T. I.), aKTyaJIbHBIM B COBPEMEHHOM HAyYHOM MHpE U CIIOCOOHBIM Ha JIOJDKHOM YPOBHE COTIEPHH-
YaTh C CYUIECTBYIOUIMMHU aHaJIOraMH Ha PhIHKE pOOOTOTEXHUKH. A TaKkKe MPEA0CTaBISIETCS BO3MOXK-
HOCTh HAYYUTHCSl CO3/1aBaTh AJIEMEHTHI KOHCTPYKIMHU CIIOXKHBIX POOOTH3MPOBAHHBIX CPEACTB IO
COOCTBEHHBIM IHU(POBBIM TPEXMEPHBIM MOJEISM C UCoib30BaHueM coBpeMeHHbIX CAIIP u 3D-
neyaTH U pa3padarbiBaTh COOCTBEHHBIE YIIPABIISIONINE TPOrPaMMbl MUKPOKOHTPOJIIEPOB MPU peajiv-
3aI11 anmnapaTHO-POrpaMMHOM YacTH POOOTH3UPOBAHHBIX CUCTEM.

WnpuBunyanbHas yueOHas mporpaMma IJIaBHON CBOEH IIEJIbI0
TBOPYECKHUX CITOCOOHOCTEH, MPUOOIIIEHNUE YUAITXCSI K COBPE
C TEHACHUUSAMHU pa3BUTHs B 00JacTH POOOTOTEXHHUKH, P
THYECKOU IEITEIbHOCTH.

Jl1g MOCTHKEHUsl MOCTABJIEHHOM LIEIU Mporp, anu3ytoTCsl 3a7jaul O3HAKOMIICHMS
y4Yalxcs co crnoco0aMu CO3/IaHusl CEPBUCHBIX P HBIX TEXHHUUYECKUX CPEJICTB U PO-
00CHCTEM — aCCUCTEHTOB, HEOOXOIUMBIX JIJIS WSl Ka4ecTBa >KU3HHM YETIOBEKa, TTOMOIIH

BUT COBEPILICHCTBOBAHUE
HOJIOTHSIM M 3HAKOMCTBO
OB B HAy4YHOW U IIpaK-

bHBIX HUJIM CTAlTUOHAPHBIX CUCTEM B XOC
IIPUHATHIO CAMOCTOSITENIBHBIX MTPOyMaH-
HBIX PEIICHUM MPU pealn3aliy paHec QAIUIaHUPOBAHHBIX 3a1a4, YMEHUs PalUOHAJIBHO OpraHu-
30BBIBaTh CBOKO HAYYHO-IIPAKTUYECKYIO MHCCIIEOBATEIBCKYIO NEATEIBHOCTh, CTUMYIMPOBaHUS
Pa3sBUTUA IAMATHU YyUallICrocs,
Hay4HbI€e (DAKTBI, yMEHUS IIPa
THUA €ro I103HAaBaTCJIbHB.
LIErocs KyJIbTYpy HCIIO

IIporpamma _pean

aTh Y UCIIOJIb30BATh MPUOOPETEHHbIE 3HAHMUS, PA3BU-
BO3MOXHOCTEH U CIOCOOHOCTEH, (hOpMUpPOBATH Y yda-
CBOOOJTHOTO BPEMEHHU.

B yupexJIeHUn oOpa3oBaHus «HarmoHampHBIA HETCKUM Tex-
HOMNapK» B AMCTAHILIN (dbopMe nosydeHus: 00pa3oBaHUs € UCIOIb30BaHUEM HH(POPMALIMOHHO-
KOMMYHHMKAIIMOHHBIX TEXHOITOTHI B peXXUMe OHJIalH (pUCYHOK 1).

WuauBuayanbHasi mporpaMma pacCyUTaHa Ha MOJYYEHHE JTOTOJHUTEILHOTO 00pa30BaHUs
OJIapPEHHBIX JETell M MOJIOAEKH Yy4alllMMHUCS, TMPOSBUBIIMMH CIIOCOOHOCTH K Hay4YHO-HCCIEI0-
BaTEIbCKOW M M300PETATEIIbCKOM JIESITEIIBHOCTH B MPOIECCE OCBOCHUS YYEOHOW MpOTrpaMMBbI
YO «HanuoHanbHbIM TETCKUI TEXHONAPK» HAa OYHOU CMEHE.

[Iporpamma peanusyercs MHAMBUAYAJIbHO IO HAIPABJICHUSIM, OINpPEAEIAEMBIM JIETCKUM
TEXHOIAPKOM TI0 COTJIAaCOBAHHMIO C HAOIIOAATENLHBIM COBETOM, B JMCTAHIIMOHHON (3a04HOM)
dbopme mosyueHus 00pa3oBaHUsI.

OT10op yuamuxcs Uil peali3aluy IporpaMMbl IIPOUCXOAUT HA OCHOBAHUU HAIMYHS Y HUX
WHAUBUAYAIbHOTO MPOEKTa HAyYHO-HCCIIEOBATENIbCKOIO XapakTepa, pe3yJbTaToB Y4eOHOM
NeSITEIbHOCTH TPH OCBOGHUHM O00pa30BaTEIbHON MPOTrpaMMBbl JTOTIOJIHUTEIBLHOTO 00pa30BaHUs
OJIapEHHBIX JIeTeH U MOJIOACKHU AJIs JHEBHOU (DOPMBI MOTyUYEHHUSI 00pa30BaHMUS.

Cpok mosryueHHs! JOMOJHUTEIHHOTO OOpa3oBaHMs OJAPEHHBIX JETEH W MOJOICKHU I10
HanpaiieHuIo0 «Po0OTOTEXHUKa» OnpeAesnseTcss yueOHO-IporpaMMHON JOKYMeHTanuel oopaso-
BaTeNbHON MPOrPaMMBI JIOMTOJTHUTEIHHOT0 00pa30BaHuUs OJITAPEHHBIX TS U MOJIOJICKH U COCTaB-
JISIET 3 MecsIa.
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npoToTUNa.
B XORE SAHATHR GolliH NIPOGEPEHb BAPKaHThl HACTRORKK Ha PASTIUHLIE NEPHOLSI CHA, OTPETYNHOBAHI MOMEHTE| CPABATLIBaHHS BYIMNLHHKA W OTOBPEEHKA TEKYLIEFD BREME: W LA NOMLIOBATENR CHCTEMOR,
BOSMORHOCTH NOAYUEHHA LOCTIBE PHOA MHBORMALLIN B YC/IOBHRX CHA, IAPAETPEX OKEYAAIOLLErD BO3AYXE NP,

Sajjauve Ha cregyoLee 3aHsTHE.
*® = OTNBAUTL TPAEKTOPAO POBOTHIWPOBaHHE A MOGHALHOR NIONCHCTEMb! H AEACTEHA GaN1AHCHPA, B3GMMOLEACTBE JATHHKOR W ABKFATENLHOR 4ACTH YCTPOACTEA PaSPAGOTAHHOA POBOTHIMPOBAHHON CHCTEM., NPOBEPHTL
¥
R Ety

f)o dmitry_g

PaGOTOCTIOCOGHOCTL CHETEME! B PANIMUHBLI YENOBHbIX NPOCTREHCTEEX NP PAI/IHuHLLX Of DAHMUEHHEX CHONENWPOBRHHETO NPOTOTANA. OORMMTE ONOHUBTENLHEIR BEPKAHT MOREMH.

% Tim23

8 sunos

° CrotVera
o

. Sathgar TR DMy MPOBAHME BLIA0AO0S W OLIEHKE NONYUEHHLIX PeaynsTaTon. [TOGTIDEHWE rPagVKDR, SHANNI PEIYILT:
o IKCMEDUNEHTS.
B XOIE SAHATHR BoiliH PACCHOTPEHEI CIOCOBH NIOCTROGHHR SNEKTPHNECKHX CHEM, BHANHS PABOTOCTIOCOBHOCTH YCTPOACTE PaSPaBaTAHHGR POBOTHIHOBAHHOR CHCTEMI, OMPENEEHIE NOMPBILIHOCT NEPEAUH CHTHANDS
W OLIEHK BNMAOLLIX $aKT0POB. [IPOBEEH CPABHMTEN LI HANKS BADTYANaHbX MOIENER H TBEDLOTENLHOTD NPOTOTHIIA. TECTHOBAHME PAGOTOCNOCOBHOCTH NOLENH, PACCHOTDEHI BAPHAN T AANBHEALIETD PAIBMTHR
B0aMOMHOCTEi PaapAOTaHHOR CHETEMSI.
3apRHHE HA CNEIYIOLISE SAHATHE.
1. [lopaBoraTs Cxewy CaefAHeHIR Pa3PaBaTLIEaEMD CHCTEMEI, HOPMITS CODTRETCTRYIOUMA P3ARN HORCHHTENLHOR J2MMCRM.

YULIVA &

YULIYA Haunkaer

COJIEpKaHuUs IPOrPaMMBI ABJIIETCS 3aHATHE.

B mpouecce ocBoeHUs nmporpamMmsl yda
Kpacbko EnuzaBeroii I'eoprueBHoi, Obl1 pea
«PobOoTu3npoBaHHass MOOMIIbHAS CUCTE

IUOHAJIBHBIN TETCKUM TEXHOIApPK»,
MPOEKT M300pETaTeIhCKOTO XapakTepa

BaMU; MPHUHIMIBI TPOEKTUPOB
MOJIETTMpOBaHUE MOAYJe BBOAA IIHUX YCTPOMCTB B CEPBUCHBIX POOOTHU3NPOBAHHBIX

3UPOBAHHOTO KOHTPOJII HUWYIIP Usl TEXHUYECKHMH CPEJICTBAMU C MCIOJIb30BAHUEM YHHUBEp-
CaJIbHBIX MMAKETOB II amM; CITOCOOBI MPOTPAMMHPOBAHUS MUKPOKOHTPOJIJIEPOB Ha
S3bIKaX BBICOKOTO YPOB UCTEMbl aBTOMATU3UPOBAHHOIO MpPOEKTUpoBaHus u 3D-monenu-
pPOBaHUS 3JIEMEHTOB KOHCTPYKIIUH.

VYyamuecss TOMKHBI HAYYUTHCS HCIOJIb30BATh IOJYy4YEHHBbIE 3HAHUS, WHHOBAIIMOHHBIE
TEXHOJIOTUH, aITOPUTMHUYECKOE, MaTeMaTH4YecKoe, MPOrpaMMHOE OOecliedeHue sl CO3IaHus
CHUCTEM YTPABJICHHUS] BHENTHUMH YCTPOWCTBAMH OT MHUKPOKOHTpOJIIepoB, MUKPO-OBM wu IIK;
MIPOU3BOJIUTh PACUEThl M BHIOOP aHAIOTOBO-IM(POBBIX MpeoOpa3oBaTeeii U BBINONHITH HACT-
POMKY MHKpPOKOHTPOJUIEPOB HAa UIMPOTHO-UMIYJIBCHYIO MOJIYJISIUIO CHUTHAJIOB; IMPOBOJIUTH
ONTUMAJBLHBIA BBEIOOP MHKPOIPOIECCOPHBIX YCTPONCTB B KaYeCTBE YCTPONCTBA YIPABICHHUS
B pa3palaThIBa€MOI CHUCTEME; IPOBOAUTH PAacUeThl MEXaHWYECKOM 4YacTH 3JIEMEHTOB pa3pada-
TBIBAEMOW POOOTHU3MPOBAHHOW CHUCTEMBI U DJIEMEHTOB KOHCTPYKIIMH YCTPOMCTB; CO37aBaTh
MPUHLMITHATIBHBIE YJIEKTPUUECKUE CXEMbI CEPBHCHBIX POOOTH3MPOBAHHBIX MOOUJIBHBIX CHUCTEM;
MMETb HABBIKH, CBSI3aHHBIEC C UCIOJIb30BAHUEM TEXHUYECKUX CPEJICTB aBTOMATHU3AllUH, yIpaBlie-
HUEM MOTOKaMH JaHHBIX U pabOTON C KOMIIbIOTEPOM; BIAJAETh HUCCIEI0BATEILCKUMH HaBBIKAMMU;
UCIOJIb30BaTh WH(MOPMAIMOHHBIE TEXHOJIOTHU JUIS TMOBBIMIEHUS 3(G(HEKTUBHOCTH 00padOTKH
UCXOHOU MH(GOPMaLIMU U MPOBEACHUS MaTEMaTHUYECKUX BBIUMCIICHUI; COCTABIIATh TEXHUUYECKYIO
JIOKYMEHTAINI0 (MIPE3EHTAINH, MOSCHUTEIBHBIC 3aMUCKU, CIeNU(UKALNN), a TAKKE OTYETHYIO
JIOKYMEHTALMIO 110 YCTaHOBJIEHHBIM (hopMaM.
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OcHoBHBIMU (hOpMaMu TIPOBEJCHUS 3aHATHI 1O Mporpamme SIBISIOTCS MHIWBUIYaTbHOE
KOHCYJIbTUPOBAHKE U COMTPOBOXKIECHUE UCCIIEA0BATENILCKOTO IPOEKTa yyaliecs.

Takum 00pa3oM, MOXKHO CJIeJaTh BBIBOJI, YTO MIPH peaTN3allui WHIWBHAYATHHOW yUeOHOU
MPOrPaMMBbl  C HCIIOJIb30BAHUEM PA3IUYHBIX METOJOB OO0yueHUs: (0O0BSCHUTEILHO-UILUTFOCTPA-
THUBHBINA, TIPOOIEMHBINA, YaCTUYHO-TIOUCKOBBIA, PEPOAYKTHUBHBIHN, UCCIEA0BATEIbCKUMN, SBPUCTH-
YEeCKHiA, TPOEKTHBIN, UTPOBOM, METO MPOO M OMIMOOK M JIp.) y4YalUMCs MPEAOCTABISAETCS BO3-
MO>XHOCTh PACKPBITh CBOM TBOPUYECKHM, N300pETATEIIHCKUNA TOTEHITHAI.
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CTPATEITMYECKUME HAIIPABA OATOTOBKMU ITEAAT'OT'OB
K IIPMMEHEHU AEKTPOHHOI'O ObYUYEHMSI

THE STRATEG S OF TEACHER TRAINING

SE OF E-LEARNING

CTpaTeFI/I‘ICCKI/Ie Ha
BAarOT HAaIlMOHAJIbHBI
30BaHUA B Benapycn.

MOJITOTOBKH IEIAroroB K MPUMEHECHHUIO dIIEKTPOHHOTO O0YYCHUSI YUUTHI-
passutHio mudpoBoro obmectBa u mudpoBoit Tpanchopmaiuu odpa-

The strategic directiongjof teacher training for the use of e-learning consider national priorities for the
development of a digital society and the digital transformation of education in Belarus.

KiroueBble ciioBa: QJICKTPOHHOC 06yquI/Ie; IOAr0oTOBKA IICAAaroroB.

Keywords: e-learning; teacher training.

dopMUpOBaHUE CUCTEMBI IEKTPOHHOTO 00pa30BaHUS BKIIOYCHO B YHCIIO HAIIMOHATHHBIX
MIPUOPUTETOB YCTOMYMBOTO Pa3BUTHs Oesopycckoro obmiectBa 10 2030 roma v sBISIETCS OAHUM
U3 HalpaBJICHUH COBEPILIEHCTBOBAHUS CHUCTEMbI BBICIIET0 OOpa30BaHUS H JOMOJHUTEIHLHOTO
00pa3zoBaHMs B3POCIIBIX.

Crparernyeckue HarpaBlIeHHs pa3pabaThIBaINCh B KOHTEKCTE OIHON M3 COBPEMEHHBIX
TEHJCHIIMNA pPa3BUTHUS MEJAaroruuyeckoro oOpa3oBaHus, a MMEHHO HaIPaBIIEHHOCTb MOJATOTOBKHU
«TI€JarOTUYECKUX KaJIpoOB, CIIOCOOHBIX K CO3/IaHUIO U PA3BUTHIO MHPOPMALIMOHHO-00pa30BaTeIIb-
HOM cpepl 711 00yJaromuxcs, padoTe B yCIoBUAX mudpoBu3anuu odpasoBanus» [1]. CormacHo
Konnenuuu pa3BuTHs negarorndeckoro 00pa3oBaHusi COBpEMEHHBIH Ne1aror 10JKeH ObITh TOTOB
K paboTe B yCJIOBHsIX IM(PpoBU3aIu 00pa30BaTEILHOTO Ipoliecca, 001a1aTh COOTBETCTBYIONIN-

261



